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Chapter 1

Introduction and Summary of results

Local contents
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Summary of results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.3 Links to problems based on solution result . . . . . . . . . . . . . . . . . . . . 36

1.1 Introduction
This report shows the result of running Maple and Mathematica on my collection of
differential equations. These were collected over time and stored in sqlite3 database. These
were collected from a number of textbooks and other references such as Kamke and Murphy
collections. All books used are listed in the links below.
The current number of differential equations is [10044]. Both Maple and Mathematica are
given a CPU time limit of 3 minutes to solve each ode else the problem is considered not
solved and marked as failed.
When Mathematica returns DifferentialRoot as a solution to an ode then this is consid-
ered as not solved. Similarly, when Maple returns DESol or ODSESolStruc, then this is also
considered as not solved.
If CAS solves the ODE within the timelimit, then it is counted as solved. No verification is
done to check that the solution is correct or not.
To reduce the size of latex output, in Maple the command simplify is called on the solution
with timeout of 3 minutes. If this times out, then the unsimplified original ode solution is
used otherwise the simplified one is used.
Similarly for Mathematica, FullSimplify is called on the solution with timeout of 3 minutes.
If this timesout, then Simplify is next called. If this also timesout, then the unsimplified
solution is used else the simplified one is used. The time used for simplification is not
counted in the CPU time used. The CPU time used only records the time used to solve the
ode.
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1.1. Introduction CHAPTER 1. INTRODUCTION AND . . .

Tests are run under windows 10 with 128 GB RAM running on intel i9-12900K 3.20 GHz
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

1.2 Summary of results

1.2.1 Percentage solved and CPU performance
The following table summarizes perentage solved for each CAS

Table 1.1: Summary of final results

System % solved Number solved Number failed

Maple 2022.2 94.454 9487 557

Mathematica 13.1 93.260 9367 677

The following table summarizes the run-time performance of each CAS system.

Table 1.2: Summary of run time performance of each CAS system

System mean time
(sec)

mean leaf size total time
(min)

total leaf size

Maple 2022.2 0.285 273.73 47.695 2749388

Mathematica 13.1 2.448 845.31 409.857 8490335

The problem which Mathematica produced largest leaf size of 2733033 is 9606The problem
which Maple produced largest leaf size of 540884 is 9648The problem which Mathematica
used most CPU time of 178.125 seconds is 3759The problem which Maple used most CPU
time of 1997.156 seconds is 8492
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

1.2.2 Performance based on ODE type
Local contents

1.2.2.1 Performance using Maple’s ODE types classification . . . . 4
1.2.2.2 Performance using own ODE types classification . . . . . 29

The following gives the performance of each CAS based on the type of the ODE. The first
subsection uses the types as classified by Maple ode advisor.The next subsection uses my
own ode solver ODE classificaiton.

1.2.2.1 Performance using Maple’s ODE types classification

The following table gives count of the number of ODE’s for each ODE type, where the
ODE type here is as classified by Maple’s odeadvisor, and the percentage of solved ODE’s
of that type for each CAS. It also gives a direct link to the ODE’s that failed if any.

Table 1.3: Percentage solved per Maple ODE type

Type of ODE Count Mathematica Maple

[_quadrature] 459 99.13%
[885, 3741, 3758, 3767]

99.78%
[6550]

[[_linear, class A]] 148 100.00% 98.65%
[6547, 6548]

[_separable] 752 99.47%
[944, 2513, 5511, 7911]

99.47%
[408, 409, 5511, 5665]

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_Riccati] 308 55.19%
[958, 1697, 1698, 1700, 1701,
1702, 2198, 2795, 2815, 2817,
2830, 3131, 3878, 6592, 7691,
9592, 9596, 9597, 9598, 9603,
9616, 9618, 9619, 9620, 9672,
9689, 9693, 9695, 9696, 9697,
9702, 9709, 9710, 9716, 9717,
9718, 9719, 9720, 9733, 9734,
9735, 9736, 9737, 9738, 9739,
9740, 9741, 9744, 9745, 9753,
9757, 9758, 9760, 9761, 9762,
9763, 9764, 9770, 9771, 9773,
9774, 9775, 9776, 9777, 9782,
9783, 9788, 9789, 9793, 9794,
9795, 9798, 9802, 9803, 9805,
9806, 9811, 9812, 9813, 9814,
9817, 9819, 9820, 9823, 9826,
9828, 9829, 9832, 9835, 9837,
9838, 9841, 9844, 9846, 9847,
9850, 9854, 9855, 9856, 9860,
9861, 9863, 9864, 9866, 9868,
9869, 9870, 9871, 9872, 9873,
9874, 9875, 9877, 9878, 9879,
9880, 9881, 9882, 9883, 9884,
9885, 9886, 9889, 9890, 9893,
9894, 9895, 9896, 9897, 9898,
9899, 9900, 9901, 9902, 9903,
9904, 9905, 9906]

71.75%
[958, 1697, 1700, 1701, 1702,
2198, 2815, 2817, 2830, 3878,
6592, 7691, 9596, 9603, 9616,
9618, 9620, 9675, 9683, 9689,
9693, 9695, 9697, 9702, 9718,
9733, 9736, 9737, 9738, 9740,
9744, 9758, 9760, 9771, 9773,
9789, 9802, 9804, 9811, 9819,
9820, 9823, 9828, 9829, 9832,
9837, 9838, 9841, 9846, 9847,
9850, 9854, 9855, 9860, 9861,
9863, 9864, 9866, 9868, 9869,
9870, 9871, 9872, 9873, 9874,
9875, 9877, 9880, 9881, 9882,
9883, 9885, 9889, 9893, 9894,
9895, 9896, 9897, 9898, 9899,
9900, 9901, 9902, 9903, 9904,
9905, 9906]

[[_homogeneous, class G]] 62 91.94%
[2723, 2727, 2888, 3532, 7963]

93.55%
[3487, 3532, 7948, 7963]

[_linear] 454 99.78%
[5416]

99.56%
[4749, 5416]

[[_homogeneous, class A], _ex-
act, _rational, [_Abel, 2nd
type, class A]]

18 100.00% 100.00%

[[_homogeneous, class A], _ra-
tional, _Bernoulli]

59 100.00% 100.00%

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class A],
_dAlembert]

111 100.00% 100.00%

[[_homogeneous, class A], _ra-
tional, [_Abel, 2nd type, class
A]]

68 98.53%
[5501]

100.00%

[[_homogeneous, class A], _ra-
tional, [_Abel, 2nd type, class
B]]

45 100.00% 100.00%

[[_homogeneous, class A], _ra-
tional, _dAlembert]

161 98.14%
[3703, 5008, 5509]

99.38%
[5509]

[[_homogeneous, class C],
_dAlembert]

57 92.98%
[2491, 3752, 3770, 6349]

98.25%
[3752]

[[_homogeneous, class C],
_Riccati]

15 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, _Bernoulli]

47 100.00% 100.00%

[_Bernoulli] 84 97.62%
[4607, 6377]

100.00%

[[_1st_order, _with_lin-
ear_symmetries], _Bernoulli]

3 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(x)]]]

45 100.00% 100.00%

[y=_G(x,y’)] 109 65.14%
[133, 485, 959, 961, 962, 964,
966, 968, 1703, 1706, 1707,
2854, 2859, 2876, 2955, 3503,
3708, 3753, 3779, 3791, 4443,
4487, 5796, 6310, 6500, 7655,
7660, 7663, 7701, 7950, 7975,
8040, 8041, 8086, 8087, 8090,
8111, 8442]

59.63%
[133, 485, 959, 961, 962, 964,
966, 968, 1703, 1706, 1707,
2581, 2854, 2859, 2874, 2876,
2887, 2955, 3364, 3503, 3708,
3779, 3790, 4406, 4443, 4487,
5796, 6310, 6500, 7655, 7660,
7663, 7701, 7950, 7975, 8032,
8040, 8041, 8086, 8087, 8090,
8111, 8123, 8140]

[[_1st_order, _with_lin-
ear_symmetries]]

89 94.38%
[2720, 2722, 3782, 3786, 6054]

98.88%
[8117]

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class A], _ex-
act, _rational, _dAlembert]

24 100.00% 100.00%

[_exact, _rational] 31 96.77%
[119]

100.00%

[_exact] 60 98.33%
[2628]

100.00%

[[_1st_order, _with_lin-
ear_symmetries], _exact,
_rational]

3 100.00% 100.00%

[[_homogeneous, class A], _ex-
act, _rational, [_Abel, 2nd
type, class B]]

2 100.00% 100.00%

[[_homogeneous, class G], _ex-
act, _rational]

3 66.67%
[146]

100.00%

[[_2nd_order, _missing_x]] 408 96.57%
[6655, 9190, 9191, 9194, 9195,
9197, 9215, 9216, 9218, 9223,
9241, 9287, 9289, 9415]

96.32%
[6655, 9190, 9191, 9194, 9195,
9197, 9215, 9216, 9218, 9223,
9241, 9287, 9288, 9289, 9415]

[[_Emden, _Fowler],
[_2nd_order, _linear,
_with_symmetry_[0,F(x)]]]

58 100.00% 100.00%

[[_Emden, _Fowler]] 233 99.57%
[5591]

96.57%
[2032, 4210, 4709, 4803, 4835,
4836, 5831, 5864]

[[_2nd_order, _exact, _linear,
_homogeneous]]

176 100.00% 98.30%
[4837, 5707, 5865]

[[_2nd_order, _missing_y]] 76 93.42%
[6070, 6103, 6105, 6459, 9406]

97.37%
[5690, 6552]

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_2nd_order, _with_lin-
ear_symmetries]]

2113 96.07%
[1105, 1138, 4502, 4741, 4742,
4743, 5060, 5065, 5590, 5828,
6343, 6425, 6426, 6429, 6430,
6434, 6436, 6535, 6798, 6800,
7186, 7220, 7222, 8599, 8606,
8608, 8610, 8611, 8612, 8618,
8652, 8653, 8655, 8657, 8661,
8662, 8663, 8679, 8706, 8737,
8785, 8792, 8796, 8816, 8858,
8885, 8941, 8987, 8998, 9018,
9019, 9020, 9022, 9184, 9227,
9237, 9238, 9239, 9242, 9244,
9245, 9246, 9251, 9252, 9256,
9257, 9259, 9263, 9298, 9321,
9341, 9356, 9358, 9359, 9390,
9397, 9398, 9399, 9410, 9411,
10089, 10090, 10098]

96.83%
[1794, 1797, 1805, 2411, 4193,
4206, 4495, 4502, 4768, 4773,
4811, 5065, 5289, 5688, 5696,
5828, 5839, 6426, 6434, 6436,
6535, 8599, 8606, 8608, 8610,
8611, 8618, 8652, 8653, 8655,
8657, 8661, 8737, 8785, 8792,
8796, 8816, 8858, 8987, 9018,
9019, 9020, 9022, 9184, 9227,
9237, 9238, 9239, 9242, 9244,
9245, 9246, 9251, 9252, 9256,
9259, 9261, 9263, 9298, 9321,
9341, 9356, 9390, 9399, 9410,
9411, 9413]

[[_2nd_order, _linear, _non-
homogeneous]]

541 99.26%
[1162, 1186, 6706, 8656]

96.67%
[1162, 1186, 4214, 4215, 4747,
4748, 5080, 5760, 6471, 6472,
6473, 6477, 6478, 6480, 6488,
6553, 6554, 8656]

[[_2nd_order, _exact, _linear,
_nonhomogeneous]]

33 100.00% 100.00%

system of linear ODEs 449 95.32%
[5351, 5789, 5790, 9469, 9484,
9494, 9497, 9498, 9499, 9500,
9501, 9506, 9507, 9508, 9511,
9512, 9513, 9514, 9515, 9516,
9518]

95.77%
[5351, 5789, 5790, 9469, 9484,
9494, 9497, 9498, 9499, 9500,
9501, 9506, 9507, 9508, 9511,
9513, 9514, 9516, 9518]

[_Gegenbauer] 63 100.00% 100.00%

[[_high_order, _missing_x]] 94 96.81%
[9123, 9126, 9155]

100.00%

[[_3rd_order, _missing_x]] 77 100.00% 100.00%

[[_3rd_order, _missing_y]] 30 100.00% 100.00%

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_3rd_order, _exact, _linear,
_homogeneous]]

12 100.00% 100.00%

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _linear, _with_symme-
try_[0,F(x)]]]

54 92.59%
[8654, 8902, 9023, 10097]

98.15%
[5706]

[_Lienard] 47 100.00% 100.00%

[[_homogeneous, class A], _ra-
tional, _Riccati]

27 100.00% 100.00%

[x=_G(y,y’)] 12 66.67%
[550, 2204, 5430, 8152]

66.67%
[550, 2204, 5430, 8152]

[[_Abel, 2nd type, class B]] 15 26.67%
[553, 1046, 7830, 9924, 9927,
9947, 9948, 9949, 9969, 9982,
9987]

40.00%
[553, 1046, 7830, 9927, 9947,
9948, 9949, 9969, 9982]

[_exact, _rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], [_Abel,
2nd type, class A]]

6 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x)*G(y),0]]]

21 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional]

2 100.00% 100.00%

[[_1st_order, _with_exponen-
tial_symmetries]]

5 100.00% 100.00%

[_rational] 95 85.26%
[1039, 1075, 2609, 2683, 2684,
3638, 3807, 5358, 8060, 8062,
8069, 8083, 8465, 8474]

81.05%
[1039, 1075, 2609, 2683, 2684,
3418, 3638, 3690, 3691, 3807,
5358, 8060, 8062, 8083, 8288,
8465, 8474, 8500]

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_rational, [_Abel, 2nd type,
class B]]

133 27.07%
[1069, 2481, 2583, 3268, 3275,
5432, 6563, 7814, 7817, 7833,
7845, 9910, 9911, 9918, 9919,
9921, 9923, 9926, 9928, 9930,
9931, 9933, 9934, 9935, 9936,
9937, 9940, 9941, 9942, 9944,
9945, 9946, 9953, 9954, 9955,
9956, 9957, 9958, 9961, 9962,
9963, 9964, 9965, 9966, 9967,
9968, 9970, 9971, 9972, 9973,
9974, 9975, 9976, 9988, 10005,
10006, 10009, 10012, 10013,
10014, 10015, 10016, 10017,
10018, 10019, 10021, 10022,
10023, 10024, 10025, 10026,
10027, 10028, 10029, 10030,
10031, 10032, 10033, 10034,
10035, 10036, 10037, 10038,
10039, 10040, 10041, 10042,
10043, 10044, 10045, 10046,
10047, 10048, 10049, 10050,
10080, 10081]

51.88%
[2481, 2583, 3268, 3275, 5432,
6563, 7814, 7817, 7833, 7845,
9918, 9921, 9926, 9933, 9934,
9935, 9937, 9944, 9945, 9954,
9956, 9957, 9961, 9962, 9965,
9966, 9967, 9968, 9970, 9972,
9973, 9974, 9975, 9976, 10005,
10006, 10012, 10014, 10015,
10016, 10017, 10018, 10021,
10023, 10024, 10026, 10027,
10028, 10029, 10031, 10032,
10034, 10035, 10036, 10038,
10039, 10040, 10041, 10042,
10043, 10044, 10048, 10049,
10080]

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], [_Abel,
2nd type, class A]]

4 100.00% 100.00%

[NONE] 81 39.51%
[710, 1041, 4481, 6357, 6461,
7637, 7668, 7782, 7947, 8155,
8156, 8415, 8417, 9174, 9177,
9178, 9182, 9185, 9187, 9188,
9196, 9198, 9202, 9203, 9204,
9207, 9213, 9221, 9222, 9224,
9228, 9254, 9264, 9272, 9281,
9283, 9308, 9311, 9313, 9314,
9317, 9318, 9330, 9336, 9368,
9380, 9381, 9394, 9430]

35.80%
[710, 4481, 5485, 6357, 6461,
7637, 7668, 7782, 7947, 8155,
8156, 8415, 8417, 9174, 9177,
9178, 9185, 9187, 9188, 9196,
9198, 9202, 9203, 9204, 9207,
9213, 9221, 9222, 9224, 9228,
9254, 9264, 9272, 9277, 9281,
9283, 9284, 9285, 9300, 9308,
9311, 9313, 9314, 9317, 9318,
9330, 9336, 9368, 9380, 9381,
9394, 9430]

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_rational, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]]]

19 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, [_Abel, 2nd type, class
B]]

36 100.00% 100.00%

[_Gegenbauer, [_2nd_order,
_linear, _with_symme-
try_[0,F(x)]]]

11 100.00% 100.00%

[[_high_order, _with_lin-
ear_symmetries]]

37 81.08%
[813, 9119, 9120, 9121, 9122,
9151, 9169]

81.08%
[813, 9119, 9120, 9121, 9122,
9161, 9169]

[[_3rd_order, _with_lin-
ear_symmetries]]

96 82.29%
[5064, 9036, 9037, 9038, 9039,
9040, 9041, 9042, 9052, 9053,
9055, 9063, 9068, 9079, 9094,
9095, 9110]

83.33%
[5064, 9036, 9037, 9038, 9039,
9040, 9041, 9042, 9052, 9053,
9055, 9063, 9068, 9089, 9094,
9110]

[[_high_order, _linear, _non-
homogeneous]]

49 95.92%
[9131, 9160]

97.96%
[9160]

[[_1st_order, _with_lin-
ear_symmetries], _Clairaut]

45 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(y)]]]

48 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

70 100.00% 100.00%

[[_homogeneous, class C], _ra-
tional, _Riccati]

5 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_Abel, 2nd type, class A]] 34 14.71%
[3168, 3220, 4446, 7786, 7799,
9914, 9915, 9979, 9980, 9981,
9990, 9991, 9992, 9993, 9994,
10008, 10054, 10061, 10062,
10064, 10065, 10067, 10068,
10069, 10070, 10071, 10072,
10073, 10074]

35.29%
[3168, 3220, 4446, 7786, 7799,
9979, 9980, 9981, 9990, 9991,
9992, 9993, 9994, 10008, 10054,
10062, 10065, 10069, 10070,
10072, 10073, 10074]

[_rational, _Bernoulli] 38 100.00% 100.00%

[[_homogeneous, class A]] 7 100.00% 100.00%

[[_homogeneous, class C], _ra-
tional, [_Abel, 2nd type, class
A]]

101 98.02%
[3943, 10076]

100.00%

[[_homogeneous, class G], _ra-
tional, _Riccati]

18 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _Riccati]

10 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(y)]], _Riccati]

1 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(y)]], [_Abel, 2nd
type, class A]]

1 100.00% 100.00%

[_exact, _rational, [_Abel,
2nd type, class B]]

14 100.00% 100.00%

[_exact, [_Abel, 2nd type,
class B]]

2 100.00% 100.00%

[_exact, [_1st_or-
der, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

6 100.00% 100.00%

[_exact, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], [_Abel,
2nd type, class A]]

2 100.00% 100.00%

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_exact, _Bernoulli] 6 100.00% 100.00%

[[_homogeneous, class A], _ex-
act, _rational, _Bernoulli]

4 100.00% 100.00%

[_rational, [_Abel, 2nd type,
class C]]

12 83.33%
[4409, 4454]

83.33%
[4409, 4454]

[[_homogeneous, class G], _ra-
tional]

69 100.00% 97.10%
[3655, 6067]

[[_homogeneous, class D], _ra-
tional, [_Abel, 2nd type, class
B]]

2 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], _Riccati]

14 100.00% 100.00%

[_rational, _Riccati] 100 94.00%
[9610, 9641, 9649, 9658, 9662,
9663]

97.00%
[9658, 9662, 9663]

[[_3rd_order, _linear, _non-
homogeneous]]

51 100.00% 100.00%

[[_high_order, _missing_y]] 18 94.44%
[9165]

94.44%
[9165]

[[_3rd_order, _exact, _linear,
_nonhomogeneous]]

4 100.00% 100.00%

[[_high_order, _exact, _lin-
ear, _nonhomogeneous]]

5 100.00% 100.00%

[[_homogeneous, class C], _ex-
act, _rational, [_Abel, 2nd
type, class A]]

19 100.00% 100.00%

[_exact, [_Abel, 2nd type,
class A]]

1 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], [_Abel, 2nd
type, class A]]

2 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_Riccati, _special]] 14 100.00% 100.00%

[_Abel] 25 76.00%
[1704, 2843, 7628, 7629, 7630,
7631]

76.00%
[1704, 2843, 7628, 7629, 7630,
7631]

[_Laguerre] 33 100.00% 100.00%

[_Laguerre, [_2nd_order,
_linear, _with_symme-
try_[0,F(x)]]]

4 100.00% 100.00%

[_Bessel] 15 100.00% 100.00%

[_rational, _Abel] 21 95.24%
[1897]

100.00%

[_exact, _rational, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]]]

9 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x)*G(y),0]], [_Abel,
2nd type, class B]]

1 100.00% 100.00%

[[_homogeneous, class C],
[_Abel, 2nd type, class C],
_dAlembert]

3 100.00% 100.00%

[[_homogeneous, class G], _ex-
act, _rational, [_Abel, 2nd
type, class B]]

6 100.00% 100.00%

[[_2nd_order, _missing_x],
_Liouville, [_2nd_order,
_reducible, _mu_xy]]

3 100.00% 100.00%

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _reducible, _mu_xy]]

10 100.00% 100.00%

[[_3rd_order, _exact, _non-
linear]]

2 50.00%
[9420]

50.00%
[9420]

[_Jacobi] 30 100.00% 100.00%

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_rational, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]], [_Abel,
2nd type, class B]]

5 100.00% 100.00%

[[_2nd_order, _quadrature]] 32 100.00% 96.88%
[6551]

[[_3rd_order, _quadrature]] 3 100.00% 100.00%

[[_homogeneous, class D],
_Bernoulli]

3 100.00% 100.00%

[[_homogeneous, class G], _ex-
act]

1 100.00% 100.00%

[_exact, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]]]

5 100.00% 100.00%

[[_homogeneous, class G], _ex-
act, _rational, _Bernoulli]

8 100.00% 100.00%

[_exact, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]]]

1 100.00% 100.00%

[[_homogeneous, class A], _ex-
act, _rational, _Riccati]

1 100.00% 100.00%

[_erf] 4 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
_Clairaut]

10 100.00% 100.00%

[[_homogeneous, class D]] 8 100.00% 100.00%

[_exact, _rational, _Riccati] 3 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], [_Abel,
2nd type, class B]]

5 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_1st_order, _with_lin-
ear_symmetries], _rational]

22 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional, _Riccati]

18 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _exact]

2 100.00% 100.00%

[[_homogeneous, class C], _ex-
act, _dAlembert]

3 100.00% 100.00%

[_exact, _rational, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]], [_Abel,
2nd type, class A]]

1 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional, [_Abel, 2nd type, class
A]]

2 100.00% 100.00%

[_rational, [_Abel, 2nd type,
class A]]

37 27.03%
[3165, 7783, 7785, 9912, 9916,
9943, 9959, 9977, 9978, 9995,
9997, 9998, 10002, 10004,
10007, 10020, 10051, 10052,
10053, 10055, 10056, 10057,
10058, 10059, 10060, 10077,
10079]

48.65%
[3165, 7783, 7785, 9912, 9916,
9977, 9978, 9998, 10004, 10007,
10020, 10051, 10052, 10055,
10056, 10057, 10058, 10059,
10079]

[[_homogeneous, class G],
_dAlembert]

5 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
_Bernoulli]

3 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional, _Bernoulli]

23 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _dAlem-
bert]

45 75.56%
[3743, 3744, 3745, 3766, 3797,
6058, 6060, 6062, 6121, 6125,
6501]

100.00%

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class G],
_Abel]

4 100.00% 100.00%

[[_homogeneous, class G],
_Chini]

4 100.00% 100.00%

[_Chini] 3 0.00%
[2846, 3134, 7636]

0.00%
[2846, 3134, 7636]

[_rational, [_Riccati, _spe-
cial]]

9 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
_Riccati]

2 100.00% 100.00%

[[_homogeneous, class D],
_Riccati]

20 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, [_Riccati, _special]]

4 100.00% 100.00%

[[_homogeneous, class G],
_Riccati]

4 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x)*G(y),0]], [_Abel,
2nd type, class C]]

5 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, [_Abel, 2nd type, class
A]]

3 100.00% 100.00%

[[_homogeneous, class C], _ra-
tional, [_Abel, 2nd type, class
C], _dAlembert]

1 100.00% 100.00%

[[_homogeneous, class A], _ra-
tional, [_Abel, 2nd type, class
C], _dAlembert]

4 100.00% 100.00%

[_exact, _rational,
_Bernoulli]

1 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class G], _ra-
tional, [_Abel, 2nd type, class
C]]

5 100.00% 100.00%

[[_Abel, 2nd type, class C]] 7 71.43%
[3335, 7849]

71.43%
[3335, 7849]

[[_homogeneous, class C], _ra-
tional]

7 100.00% 100.00%

[_exact, _rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]]]

2 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

16 100.00% 87.50%
[3642, 8028]

unknown 7 71.43%
[7920, 9385]

0.00%
[3472, 4272, 7649, 7920, 7932,
9385, 9414]

[_dAlembert] 17 100.00% 100.00%

[_rational, _dAlembert] 11 90.91%
[8010]

100.00%

[[_homogeneous, class G], _ra-
tional, _dAlembert]

7 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, _Clairaut]

4 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
_dAlembert]

10 100.00% 100.00%

[[_homogeneous, class C], _ra-
tional, _dAlembert]

9 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(y)]]]

14 100.00% 92.86%
[3702]

Continued on next page
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1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class G],
_Clairaut]

1 100.00% 100.00%

[_Clairaut] 7 100.00% 85.71%
[3845]

[[_homogeneous, class A], _ex-
act, _dAlembert]

2 100.00% 100.00%

[[_homogeneous, class D], _ex-
act, _rational, _Bernoulli]

1 100.00% 100.00%

[[_homogeneous, class D], _ex-
act, _rational, [_Abel, 2nd
type, class A]]

2 100.00% 100.00%

[[_high_order, _quadrature]] 6 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _exact,
_nonlinear], _Lagerstrom,
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_xy]]

8 50.00%
[4160, 4331, 4332, 4333]

100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_x_y1]]

53 94.34%
[5347, 6086, 6087]

96.23%
[6086, 6087]

[[_2nd_order, _missing_x],
_Liouville, [_2nd_order,
_reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

24 95.83%
[4158]

95.83%
[9387]

[[_2nd_order, _missing_x],
[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

4 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_y_y1]]

6 100.00% 100.00%

[[_2nd_order, _missing_y],
[_2nd_order, _reducible,
_mu_y_y1]]

15 93.33%
[6464]

100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _exact, _non-
linear], [_2nd_order, _re-
ducible, _mu_xy]]

2 0.00%
[4159, 5493]

100.00%

[_Liouville, [_2nd_order,
_with_linear_symmetries],
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_xy]]

7 100.00% 100.00%

[[_2nd_order, _exact, _non-
linear], _Liouville, [_2nd_or-
der, _with_linear_sym-
metries], [_2nd_order,
_reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

3 100.00% 100.00%

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

3 100.00% 100.00%

[[_homogeneous, class G], _ra-
tional, _Abel]

2 100.00% 100.00%

[[_elliptic, _class_I]] 2 100.00% 100.00%

[[_elliptic, _class_II]] 2 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _exact, _non-
linear]]

1 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[_Hermite] 12 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _Chini]

2 100.00% 100.00%

[_exact, [_1st_or-
der, _with_symme-
try_[F(x),G(y)]]]

2 100.00% 100.00%

[[_3rd_order, _missing_x],
[_3rd_order, _missing_y],
[_3rd_order, _with_ex-
ponential_symmetries],
[_3rd_order, _with_lin-
ear_symmetries], [_3rd_or-
der, _reducible, _mu_y2],
[_3rd_order, _reducible,
_mu_poly_yn]]

1 100.00% 100.00%

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _reducible, _mu_y_y1],
[_2nd_order, _reducible,
_mu_xy]]

2 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(x)]], _Riccati]

36 100.00% 91.67%
[8313, 8369, 8370]

[[_3rd_order, _missing_x],
[_3rd_order, _missing_y],
[_3rd_order, _with_lin-
ear_symmetries], [_3rd_or-
der, _reducible, _mu_y2]]

3 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _with_poten-
tial_symmetries], [_2nd_or-
der, _reducible, _mu_xy]]

2 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_xy]]

11 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_poly_yn]]

1 100.00% 100.00%

[[_2nd_order, _missing_y],
[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_reducible, _mu_y_y1],
[_2nd_order, _reducible,
_mu_poly_yn]]

1 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x)*G(y),0]], [_Abel,
2nd type, class C]]

3 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _exact, _non-
linear], _Liouville, [_2nd_or-
der, _reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

2 100.00% 100.00%

[[_2nd_order, _missing_y],
[_2nd_order, _exact, _non-
linear], [_2nd_order, _re-
ducible, _mu_poly_yn]]

1 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_xy]]

2 100.00% 100.00%

[[_2nd_order, _missing_x],
[_2nd_order, _reducible,
_mu_y_y1]]

2 100.00% 100.00%

[[_2nd_order, _missing_y],
_Liouville, [_2nd_order,
_reducible, _mu_xy]]

2 100.00% 100.00%

[[_2nd_order, _missing_y],
[_2nd_order, _reducible,
_mu_xy]]

2 100.00% 100.00%
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_Bessel, _modified]] 1 100.00% 100.00%

[[_Emden, _Fowler],
[_2nd_order, _with_lin-
ear_symmetries]]

10 10.00%
[6354, 6355, 9180, 9243, 9265,
9269, 9271, 9274, 9275]

20.00%
[6354, 9180, 9243, 9265, 9269,
9271, 9274, 9275]

[[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_with_linear_symmetries],
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_y_y1],
[_2nd_order, _reducible,
_mu_xy]]

3 100.00% 100.00%

[[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_y_y1], [_2nd_order,
_reducible, _mu_xy]]

2 50.00%
[9205]

50.00%
[9205]

[_Liouville, [_2nd_order, _re-
ducible, _mu_xy]]

3 100.00% 100.00%

[_Liouville, [_2nd_order,
_reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_xy]]

8 100.00% 100.00%

[_Chini, [_1st_or-
der, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

2 100.00% 100.00%

[[_1st_order, _with_exponen-
tial_symmetries], _rational,
[_Abel, 2nd type, class B]]

1 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
[_Abel, 2nd type, class B]]

1 100.00% 100.00%
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class C], _ra-
tional, [_Abel, 2nd type, class
B]]

1 100.00% 100.00%

[[_homogeneous, class G],
[_Abel, 2nd type, class C]]

1 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], [_Abel, 2nd
type, class C]]

7 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
[_Abel, 2nd type, class C]]

8 100.00% 100.00%

[[_Abel, 2nd type, class C],
[_1st_order, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

4 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _Abel]

13 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
[_Abel, 2nd type, class A]]

7 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(y)]], [_Abel, 2nd
type, class C]]

2 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional, _Abel]

3 100.00% 100.00%

[[_homogeneous, class C], _ra-
tional, _Abel]

3 100.00% 100.00%

[_rational, [_Abel, 2nd
type, class C], [_1st_or-
der, _with_symme-
try_[F(x),G(x)*y+H(x)]]]

3 100.00% 100.00%

[[_homogeneous, class D], _ra-
tional, [_Abel, 2nd type, class
C]]

1 100.00% 100.00%
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_homogeneous, class C],
_Abel]

3 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], [_Abel,
2nd type, class C]]

6 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(x)]], _Abel]

5 100.00% 100.00%

[_rational, [_1st_or-
der, _with_symme-
try_[F(x),G(x)]], _Abel]

10 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(x)]], [_Abel, 2nd
type, class C]]

2 100.00% 100.00%

[[_1st_order, _with_symme-
try_[F(x),G(y)]], _Abel]

2 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], _rational,
_Abel]

1 100.00% 100.00%

[_Titchmarsh] 1 0.00%
[8595]

0.00%
[8595]

[_ellipsoidal] 2 100.00% 100.00%

[_Jacobi, [_2nd_order,
_linear, _with_symme-
try_[0,F(x)]]]

1 100.00% 100.00%

[_Halm] 2 100.00% 100.00%

[[_3rd_order, _fully, _exact,
_linear]]

4 100.00% 100.00%

[[_high_order, _fully, _exact,
_linear]]

1 100.00% 100.00%

[[_Painleve, 1st]] 1 0.00%
[9172]

0.00%
[9172]

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_Painleve, 2nd]] 1 0.00%
[9175]

0.00%
[9175]

[[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_xy]]

1 0.00%
[9206]

0.00%
[9206]

[[_2nd_order, _with_poten-
tial_symmetries]]

2 100.00% 100.00%

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _reducible, _mu_x_y1],
[_2nd_order, _reducible,
_mu_y_y1]]

6 100.00% 100.00%

[[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_with_linear_symmetries],
[_2nd_order, _reducible,
_mu_xy]]

1 100.00% 100.00%

[[_2nd_order, _reducible,
_mu_xy]]

2 50.00%
[9367]

50.00%
[9367]

[[_2nd_order, _reducible,
_mu_y_y1], [_2nd_order,
_reducible, _mu_xy]]

1 0.00%
[9292]

0.00%
[9292]

[[_Painleve, 4th]] 1 0.00%
[9316]

0.00%
[9316]

[[_2nd_order, _exact, _non-
linear], [_2nd_order, _re-
ducible, _mu_xy]]

1 100.00% 100.00%

[[_Painleve, 3rd]] 1 0.00%
[9340]

0.00%
[9340]

[[_2nd_order, _with_lin-
ear_symmetries], [_2nd_or-
der, _reducible, _mu_y_y1]]

1 100.00% 100.00%

[[_Painleve, 5th]] 1 0.00%
[9376]

0.00%
[9376]

Continued on next page

26



1.2. Summary of results CHAPTER 1. INTRODUCTION AND . . .

Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_Painleve, 6th]] 1 0.00%
[9386]

0.00%
[9386]

[[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_with_linear_symmetries],
[_2nd_order, _reducible,
_mu_x_y1], [_2nd_order,
_reducible, _mu_y_y1],
[_2nd_order, _reducible,
_mu_poly_yn]]

1 0.00%
[9395]

0.00%
[9395]

[[_2nd_order, _exact,
_nonlinear], [_2nd_order,
_with_linear_symmetries],
[_2nd_order, _reducible,
_mu_poly_yn]]

1 0.00%
[9400]

0.00%
[9400]

[[_2nd_order, _missing_x],
[_2nd_order, _exact, _non-
linear], [_2nd_order, _re-
ducible, _mu_x_y1]]

1 0.00%
[9404]

0.00%
[9404]

[[_3rd_order, _missing_x],
[_3rd_order, _with_lin-
ear_symmetries]]

6 33.33%
[9417, 9418, 9419, 9434]

33.33%
[9417, 9418, 9419, 9434]

[[_3rd_order, _exact,
_nonlinear], [_3rd_order,
_with_linear_symmetries],
[_3rd_order, _reducible,
_mu_y2]]

1 100.00% 100.00%

[[_3rd_order, _missing_x],
[_3rd_order, _exact, _nonlin-
ear], [_3rd_order, _with_lin-
ear_symmetries]]

1 100.00% 100.00%

Continued on next page
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Table1.3 Percentage solved per Maple ODE type – continued from previous page

Type of ODE Count Mathematica Maple

[[_3rd_order, _missing_x],
[_3rd_order, _missing_y],
[_3rd_order, _with_lin-
ear_symmetries], [_3rd_or-
der, _reducible, _mu_y2],
[_3rd_order, _reducible,
_mu_poly_yn]]

2 100.00% 100.00%

[[_high_order, _missing_x],
[_high_order, _missing_y],
[_high_order, _with_lin-
ear_symmetries]]

2 50.00%
[9429]

50.00%
[9429]

[[_high_order, _miss-
ing_x], [_high_order,
_missing_y], [_high_order,
_with_linear_symmetries],
[_high_order, _reducible,
_mu_poly_yn]]

1 100.00% 100.00%

62 100.00% 100.00%

[[_1st_order, _with_lin-
ear_symmetries], [_Abel, 2nd
type, class B]]

1 100.00% 100.00%
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1.2.2.2 Performance using own ODE types classification

The following gives the ODE types used and a short description of each type.
1. polynomial. First order Polynomial type such as y′ = −6x+y−3

2x−y−1 .

2. quadrature. First order quadrature type ode such as y′ = 1.

3. linear. First order linear ode such as y′ + y = x.

4. separable. First order separable such as y′ = xy.

5. riccati. First order Riccati such as y′ = x2 − y2.

6. exact or exactWithIntegrationFactor. First order exact such as (x2+y)dx+(ey+
x)dy = 0.

7. homogeneous. First order homogeneous such as (x+ y)y′ = x− y.

8. bernoulli. First order Bernoulli such as 2xyy′ = x2 + y2.

9. dAlembert. First order dAlembert such as y′ = √
x+ y .

10. clairaut. First order Clairaut such as y = xy′ + (y′)3.

11. polynomial. First order Polynomial type such as y′ = −6x+y−3
2x−y−1 .

12. isobaric. First order isobaric such as 2x3y′ = 1 +
√
1 + x2y .

13. abelFirstKind. First order Abel such as y′ = e−5x + y3.

14. system of linear ODEs. These are system of first order odes.

15. first order ode series method. Ordinary point. First order ode solved using
series method. Ordinary point.

16. first order ode series method. Regular singular point. First order ode solved
using series method. Regular singular point.

17. second order constant coefficients. standard second order ode with constant
coefficients.

18. second order Euler ode (type 7). standard second order Euler ode such as
x2y′′ + xy + y = 0.

19. second order quadrature. Such as A(x)y′ = F (x).

20. second order missing y (type 3). Such as x2y′′ + xy′ = sin x.

21. second order Airy ode. Such as y′′ − xy = 0 or y′′ + y′ − xy = f(x).

22. second order type 5. Such as 3y′′ − y3 = 5.

23. second order type 6. Such as y2y′′ + y2 = 5.

24. second order with basic integrating factor (type 13). Such as y′′ + 4xy′ + (2 +
4x2)y = 0.
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25. second order. Tranformation on independent variable. p=0 method. (type
15). Transformation on independent variable.

26. second order. Tranformation on independent variable. q=constant method.
(type 8). Transformation on independent variable.

27. second order. Tranformation on dependent variable. special case method.
(type 9). Transformation on dependent variable using y(x) = v(x)xn.

28. second order type 11. Such as xyy′′ + x(y′)2 − yy′ = 0.

29. kovacic type. Any second order ODE which is solvable using Kovacic algorithm.

30. reduction of order. Second order ode where one solution is given.

31. second order series method. Ordinary point. Second order solved using series
method. Ordinary point.

32. second order series method. Regular singular point. Complex roots. Second
order solved using series method. Regular singular point. Complex roots.

33. second order series method. Regular singular point. Difference is integer.
Second order solved using series method. Regular singular point. Difference between
roots is integer.

34. second order series method. Regular singular point. Difference not integer.
Second order solved using series method. Regular singular point. Difference between
roots is not integer.

35. second order series method. Regular singular point. Repeated root. Second
order solved using series method. Regular singular point. root is repeated.

36. second order series method. Irregular singular point. Second order solved
using Asymptotic methods. Irregular singular point.

37. second order ode. Lagrange adjoint equation method (type 16). Second order
solved using Lagrange adjoint method such as y′′ + x2y′ + y = 0.

38. second order transformation, Reduction to Lower Order. (type 17). Such
as y(y′′)2 + ∗y′)3 = 0.

39. second order ode. Liouville ode (type 18). Such as y′′ + (3 + x+ sin x)y′ + (1 +
y)(y′)2 = 0.

40. second order ode. Liouville transformation (type 19). Such as y′′ − 1√
x

+
1

4x2 (x+
√
x − 8)y = 0.

41. Higher order linear constant coefficients ODE.

42. Higher order ODE, non constant coefficients of type Euler. Higher order but
Euler type.

43. second order ode with degree not 1. Any second order of degree not one.
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44. second order ode. Lagrange adjoint equation method (type 16). Uses trans-
formation to adjoint form.

45. unknown or NONE Any unknown ode type.
The following table gives count of the number of ODE’s for each ODE type, where the ODE
type here is as classified by my own ode solver, and the percentage of solved ODE’s of that
type for each CAS. It also gives a direct link to the ODE’s that failed if any.

Table 1.4: Percentage solved per own ODE type

Type of ODE Count Mathematica Maple

quadrature 160 100.00% 100.00%

linear 747 99.73%
[5416, 5511]

99.73%
[5416, 5511]

separable 730 99.04%
[885, 944, 2513, 3741, 3758, 3767,
7911]

100.00%

homogeneous 455 99.12%
[3703, 5008, 5501, 5509]

99.78%
[5509]

homogeneousTypeC 22 100.00% 100.00%

exact 218 98.17%
[119, 146, 2628, 4481]

98.17%
[3472, 4272, 4481, 7932]

exactWithIntegra-
tionFactor

186 99.46%
[7920]

97.31%
[2581, 3642, 7649, 7920, 8028]

bernoulli 261 99.23%
[4607, 6377]

100.00%

Continued on next page
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Table1.4 Percentage solved per own ODE type – continued from previous page

Type of ODE Count Mathematica Maple

riccati 548 73.72%
[958, 1697, 1698, 1700, 1701, 1702,
2198, 2795, 2815, 2817, 2830, 3131,
3878, 6592, 7691, 9592, 9596, 9597,
9598, 9603, 9610, 9616, 9618, 9619,
9620, 9641, 9649, 9658, 9662, 9663,
9672, 9689, 9693, 9695, 9696, 9697,
9702, 9709, 9710, 9716, 9717, 9718,
9719, 9720, 9733, 9734, 9735, 9736,
9737, 9738, 9739, 9740, 9741, 9744,
9745, 9753, 9757, 9758, 9760, 9761,
9762, 9763, 9764, 9770, 9771, 9773,
9774, 9775, 9776, 9777, 9782, 9783,
9788, 9789, 9793, 9794, 9795, 9798,
9802, 9803, 9805, 9806, 9811, 9812,
9813, 9814, 9817, 9819, 9820, 9823,
9826, 9828, 9829, 9832, 9835, 9837,
9838, 9841, 9844, 9846, 9847, 9850,
9854, 9855, 9856, 9860, 9861, 9863,
9864, 9866, 9868, 9869, 9870, 9871,
9872, 9873, 9874, 9875, 9877, 9878,
9879, 9880, 9881, 9882, 9883, 9884,
9885, 9886, 9889, 9890, 9893, 9894,
9895, 9896, 9897, 9898, 9899, 9900,
9901, 9902, 9903, 9904, 9905, 9906]

83.03%
[958, 1697, 1700, 1701, 1702, 2198,
2815, 2817, 2830, 3878, 6592, 7691,
8313, 8369, 8370, 9596, 9603, 9616,
9618, 9620, 9658, 9662, 9663, 9675,
9683, 9689, 9693, 9695, 9697, 9702,
9718, 9733, 9736, 9737, 9738, 9740,
9744, 9758, 9760, 9771, 9773, 9789,
9802, 9804, 9811, 9819, 9820, 9823,
9828, 9829, 9832, 9837, 9838, 9841,
9846, 9847, 9850, 9854, 9855, 9860,
9861, 9863, 9864, 9866, 9868, 9869,
9870, 9871, 9872, 9873, 9874, 9875,
9877, 9880, 9881, 9882, 9883, 9885,
9889, 9893, 9894, 9895, 9896, 9897,
9898, 9899, 9900, 9901, 9902, 9903,
9904, 9905, 9906]

clairaut 74 100.00% 98.65%
[3845]

dAlembert 147 89.12%
[2491, 3743, 3744, 3745, 3752, 3766,
3770, 3797, 6058, 6060, 6062, 6121,
6125, 6349, 6501, 8010]

99.32%
[3752]

isobaric 199 93.97%
[2720, 2722, 2723, 2727, 2888, 3532,
3782, 3786, 6054, 7963, 8465, 8474]

95.48%
[3487, 3532, 3655, 6067, 7948, 7963,
8117, 8465, 8474]

first order special
form ID 1

5 100.00% 100.00%

polynomial 92 97.83%
[3943, 10076]

100.00%

Continued on next page
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Table1.4 Percentage solved per own ODE type – continued from previous page

Type of ODE Count Mathematica Maple

abelFirstKind 78 92.31%
[1704, 1897, 2843, 7628, 7629, 7631]

93.59%
[1704, 2843, 7628, 7629, 7631]

differentialType 67 100.00% 100.00%

first order ode se-
ries method. Ordi-
nary point

42 100.00% 92.86%
[6547, 6548, 6550]

first order ode series
method. Regular sin-
gular point

9 100.00% 88.89%
[4749]

first order ode series
method. Irregular sin-
gular point

3 100.00% 0.00%
[408, 409, 5665]

first_order_laplace 42 100.00% 100.00%

system of linear
ODEs

403 99.26%
[5351, 5790, 9484]

99.26%
[5351, 5790, 9484]

second_or-
der_laplace

159 100.00% 99.37%
[5760]

reduction_of_order 90 96.67%
[1138, 5590, 5591]

100.00%

second_or-
der_ode_quadrature

20 100.00% 100.00%

second_order_lin-
ear_constant_coeff

685 100.00% 100.00%

second_order_airy 23 100.00% 100.00%

second_order_eu-
ler_ode

164 100.00% 100.00%

second_or-
der_change_of_vari-
able_on_y_gen-
eral_n

51 96.08%
[8902, 8998]

100.00%

Continued on next page
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Table1.4 Percentage solved per own ODE type – continued from previous page

Type of ODE Count Mathematica Maple

second_order_inte-
grable_as_is

69 86.96%
[4159, 4160, 4331, 4332, 4333, 5493,
9205, 9395, 9400]

95.65%
[9205, 9395, 9400]

second_or-
der_ode_can_be_made_in-
tegrable

20 85.00%
[5347, 6086, 6087]

90.00%
[6086, 6087]

second_or-
der_ode_solved_by_an_in-
tegrating_factor

17 100.00% 100.00%

second_or-
der_change_of_vari-
able_on_x_p1_zero_method

65 96.92%
[8654, 9023]

100.00%

second_or-
der_ode_la-
grange_ad-
joint_equa-
tion_method

17 100.00% 100.00%

second_or-
der_nonlin-
ear_solved_by_mainardi_li-
oville_method

10 100.00% 100.00%

second_or-
der_change_of_vari-
able_on_y_n_one_case

36 97.22%
[8706]

100.00%

second_or-
der_bessel_ode

112 100.00% 100.00%

second_or-
der_ode_missing_x

128 89.06%
[4158, 9190, 9191, 9195, 9197, 9215,
9216, 9218, 9223, 9241, 9287, 9289,
9404, 9415]

88.28%
[9190, 9191, 9195, 9197, 9215, 9216,
9218, 9223, 9241, 9287, 9288, 9289,
9387, 9404, 9415]

second_or-
der_ode_missing_y

69 91.30%
[6070, 6103, 6105, 6459, 6464, 9406]

100.00%

Continued on next page
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Table1.4 Percentage solved per own ODE type – continued from previous page

Type of ODE Count Mathematica Maple

second order series
method. Ordinary
point

456 100.00% 100.00%

second order series
method. Regular sin-
gular point. Differ-
ence not integer

188 100.00% 100.00%

second order series
method. Regular sin-
gular point. Repeated
root

167 100.00% 100.00%

second order series
method. Regular sin-
gular point. Differ-
ence is integer

260 100.00% 100.00%

second order series
method. Irregular sin-
gular point

29 93.10%
[4502, 5828]

0.00%
[1794, 1797, 1805, 2032, 2411, 4193,
4206, 4210, 4495, 4502, 4709, 4768,
4773, 4803, 4811, 4835, 4836, 4837,
5289, 5688, 5690, 5696, 5706, 5707,
5828, 5831, 5839, 5864, 5865]

second order series
method. Regular sin-
gular point. Complex
roots

24 87.50%
[4741, 4742, 4743]

100.00%

second_or-
der_ode_high_de-
gree

1 100.00% 100.00%

Higher order linear
constant coefficients
ODE

300 99.00%
[9123, 9126, 9155]

100.00%

Higher order ODE,
non constant coeffi-
cients of type Euler

41 100.00% 100.00%

Continued on next page
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Table1.4 Percentage solved per own ODE type – continued from previous page

Type of ODE Count Mathematica Maple

higher_or-
der_laplace

9 100.00% 100.00%

1.3 Links to problems based on solution result
These are direct links to the ode problems based on status of solving.
Not solved by Mathematica (677) [119, 133, 146, 485, 550, 553, 710, 813, 885, 944,

958, 959, 961, 962, 964, 966, 968, 1039, 1041, 1046, 1069, 1075, 1105, 1138, 1162, 1186,
1697, 1698, 1700, 1701, 1702, 1703, 1704, 1706, 1707, 1897, 2198, 2204, 2481, 2491,
2513, 2583, 2609, 2628, 2683, 2684, 2720, 2722, 2723, 2727, 2795, 2815, 2817, 2830,
2843, 2846, 2854, 2859, 2876, 2888, 2955, 3131, 3134, 3165, 3168, 3220, 3268, 3275,
3335, 3503, 3532, 3638, 3703, 3708, 3741, 3743, 3744, 3745, 3752, 3753, 3758, 3766,
3767, 3770, 3779, 3782, 3786, 3791, 3797, 3807, 3878, 3943, 4158, 4159, 4160, 4331,
4332, 4333, 4409, 4443, 4446, 4454, 4481, 4487, 4502, 4607, 4741, 4742, 4743, 5008,
5060, 5064, 5065, 5347, 5351, 5358, 5416, 5430, 5432, 5493, 5501, 5509, 5511, 5590,
5591, 5789, 5790, 5796, 5828, 6054, 6058, 6060, 6062, 6070, 6086, 6087, 6103, 6105,
6121, 6125, 6310, 6343, 6349, 6354, 6355, 6357, 6377, 6425, 6426, 6429, 6430, 6434,
6436, 6459, 6461, 6464, 6500, 6501, 6535, 6563, 6592, 6655, 6706, 6798, 6800, 7186,
7220, 7222, 7628, 7629, 7630, 7631, 7636, 7637, 7655, 7660, 7663, 7668, 7691, 7701,
7782, 7783, 7785, 7786, 7799, 7814, 7817, 7830, 7833, 7845, 7849, 7911, 7920, 7947,
7950, 7963, 7975, 8010, 8040, 8041, 8060, 8062, 8069, 8083, 8086, 8087, 8090, 8111,
8152, 8155, 8156, 8415, 8417, 8442, 8465, 8474, 8595, 8599, 8606, 8608, 8610, 8611,
8612, 8618, 8652, 8653, 8654, 8655, 8656, 8657, 8661, 8662, 8663, 8679, 8706, 8737,
8785, 8792, 8796, 8816, 8858, 8885, 8902, 8941, 8987, 8998, 9018, 9019, 9020, 9022,
9023, 9036, 9037, 9038, 9039, 9040, 9041, 9042, 9052, 9053, 9055, 9063, 9068, 9079,
9094, 9095, 9110, 9119, 9120, 9121, 9122, 9123, 9126, 9131, 9151, 9155, 9160, 9165,
9169, 9172, 9174, 9175, 9177, 9178, 9180, 9182, 9184, 9185, 9187, 9188, 9190, 9191,
9194, 9195, 9196, 9197, 9198, 9202, 9203, 9204, 9205, 9206, 9207, 9213, 9215, 9216,
9218, 9221, 9222, 9223, 9224, 9227, 9228, 9237, 9238, 9239, 9241, 9242, 9243, 9244,
9245, 9246, 9251, 9252, 9254, 9256, 9257, 9259, 9263, 9264, 9265, 9269, 9271, 9272,
9274, 9275, 9281, 9283, 9287, 9289, 9292, 9298, 9308, 9311, 9313, 9314, 9316, 9317,
9318, 9321, 9330, 9336, 9340, 9341, 9356, 9358, 9359, 9367, 9368, 9376, 9380, 9381,
9385, 9386, 9390, 9394, 9395, 9397, 9398, 9399, 9400, 9404, 9406, 9410, 9411, 9415,
9417, 9418, 9419, 9420, 9429, 9430, 9434, 9469, 9484, 9494, 9497, 9498, 9499, 9500,
9501, 9506, 9507, 9508, 9511, 9512, 9513, 9514, 9515, 9516, 9518, 9592, 9596, 9597,
9598, 9603, 9610, 9616, 9618, 9619, 9620, 9641, 9649, 9658, 9662, 9663, 9672, 9689,
9693, 9695, 9696, 9697, 9702, 9709, 9710, 9716, 9717, 9718, 9719, 9720, 9733, 9734,
9735, 9736, 9737, 9738, 9739, 9740, 9741, 9744, 9745, 9753, 9757, 9758, 9760, 9761,
9762, 9763, 9764, 9770, 9771, 9773, 9774, 9775, 9776, 9777, 9782, 9783, 9788, 9789,
9793, 9794, 9795, 9798, 9802, 9803, 9805, 9806, 9811, 9812, 9813, 9814, 9817, 9819,
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9820, 9823, 9826, 9828, 9829, 9832, 9835, 9837, 9838, 9841, 9844, 9846, 9847, 9850,
9854, 9855, 9856, 9860, 9861, 9863, 9864, 9866, 9868, 9869, 9870, 9871, 9872, 9873,
9874, 9875, 9877, 9878, 9879, 9880, 9881, 9882, 9883, 9884, 9885, 9886, 9889, 9890,
9893, 9894, 9895, 9896, 9897, 9898, 9899, 9900, 9901, 9902, 9903, 9904, 9905, 9906,
9910, 9911, 9912, 9914, 9915, 9916, 9918, 9919, 9921, 9923, 9924, 9926, 9927, 9928,
9930, 9931, 9933, 9934, 9935, 9936, 9937, 9940, 9941, 9942, 9943, 9944, 9945, 9946,
9947, 9948, 9949, 9953, 9954, 9955, 9956, 9957, 9958, 9959, 9961, 9962, 9963, 9964,
9965, 9966, 9967, 9968, 9969, 9970, 9971, 9972, 9973, 9974, 9975, 9976, 9977, 9978,
9979, 9980, 9981, 9982, 9987, 9988, 9990, 9991, 9992, 9993, 9994, 9995, 9997, 9998,
10002, 10004, 10005, 10006, 10007, 10008, 10009, 10012, 10013, 10014, 10015, 10016,
10017, 10018, 10019, 10020, 10021, 10022, 10023, 10024, 10025, 10026, 10027, 10028,
10029, 10030, 10031, 10032, 10033, 10034, 10035, 10036, 10037, 10038, 10039, 10040,
10041, 10042, 10043, 10044, 10045, 10046, 10047, 10048, 10049, 10050, 10051, 10052,
10053, 10054, 10055, 10056, 10057, 10058, 10059, 10060, 10061, 10062, 10064, 10065,
10067, 10068, 10069, 10070, 10071, 10072, 10073, 10074, 10076, 10077, 10079, 10080,
10081, 10089, 10090, 10097, 10098]

Not solved by Maple (557) [133, 408, 409, 485, 550, 553, 710, 813, 958, 959, 961, 962,
964, 966, 968, 1039, 1046, 1075, 1162, 1186, 1697, 1700, 1701, 1702, 1703, 1704, 1706,
1707, 1794, 1797, 1805, 2032, 2198, 2204, 2411, 2481, 2581, 2583, 2609, 2683, 2684,
2815, 2817, 2830, 2843, 2846, 2854, 2859, 2874, 2876, 2887, 2955, 3134, 3165, 3168,
3220, 3268, 3275, 3335, 3364, 3418, 3472, 3487, 3503, 3532, 3638, 3642, 3655, 3690,
3691, 3702, 3708, 3752, 3779, 3790, 3807, 3845, 3878, 4193, 4206, 4210, 4214, 4215,
4272, 4406, 4409, 4443, 4446, 4454, 4481, 4487, 4495, 4502, 4709, 4747, 4748, 4749,
4768, 4773, 4803, 4811, 4835, 4836, 4837, 5064, 5065, 5080, 5289, 5351, 5358, 5416,
5430, 5432, 5485, 5509, 5511, 5665, 5688, 5690, 5696, 5706, 5707, 5760, 5789, 5790,
5796, 5828, 5831, 5839, 5864, 5865, 6067, 6086, 6087, 6310, 6354, 6357, 6426, 6434,
6436, 6461, 6471, 6472, 6473, 6477, 6478, 6480, 6488, 6500, 6535, 6547, 6548, 6550,
6551, 6552, 6553, 6554, 6563, 6592, 6655, 7628, 7629, 7630, 7631, 7636, 7637, 7649,
7655, 7660, 7663, 7668, 7691, 7701, 7782, 7783, 7785, 7786, 7799, 7814, 7817, 7830,
7833, 7845, 7849, 7920, 7932, 7947, 7948, 7950, 7963, 7975, 8028, 8032, 8040, 8041,
8060, 8062, 8083, 8086, 8087, 8090, 8111, 8117, 8123, 8140, 8152, 8155, 8156, 8288,
8313, 8369, 8370, 8415, 8417, 8465, 8474, 8500, 8595, 8599, 8606, 8608, 8610, 8611,
8618, 8652, 8653, 8655, 8656, 8657, 8661, 8737, 8785, 8792, 8796, 8816, 8858, 8987,
9018, 9019, 9020, 9022, 9036, 9037, 9038, 9039, 9040, 9041, 9042, 9052, 9053, 9055,
9063, 9068, 9089, 9094, 9110, 9119, 9120, 9121, 9122, 9160, 9161, 9165, 9169, 9172,
9174, 9175, 9177, 9178, 9180, 9184, 9185, 9187, 9188, 9190, 9191, 9194, 9195, 9196,
9197, 9198, 9202, 9203, 9204, 9205, 9206, 9207, 9213, 9215, 9216, 9218, 9221, 9222,
9223, 9224, 9227, 9228, 9237, 9238, 9239, 9241, 9242, 9243, 9244, 9245, 9246, 9251,
9252, 9254, 9256, 9259, 9261, 9263, 9264, 9265, 9269, 9271, 9272, 9274, 9275, 9277,
9281, 9283, 9284, 9285, 9287, 9288, 9289, 9292, 9298, 9300, 9308, 9311, 9313, 9314,
9316, 9317, 9318, 9321, 9330, 9336, 9340, 9341, 9356, 9367, 9368, 9376, 9380, 9381,
9385, 9386, 9387, 9390, 9394, 9395, 9399, 9400, 9404, 9410, 9411, 9413, 9414, 9415,
9417, 9418, 9419, 9420, 9429, 9430, 9434, 9469, 9484, 9494, 9497, 9498, 9499, 9500,
9501, 9506, 9507, 9508, 9511, 9513, 9514, 9516, 9518, 9596, 9603, 9616, 9618, 9620,
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9658, 9662, 9663, 9675, 9683, 9689, 9693, 9695, 9697, 9702, 9718, 9733, 9736, 9737,
9738, 9740, 9744, 9758, 9760, 9771, 9773, 9789, 9802, 9804, 9811, 9819, 9820, 9823,
9828, 9829, 9832, 9837, 9838, 9841, 9846, 9847, 9850, 9854, 9855, 9860, 9861, 9863,
9864, 9866, 9868, 9869, 9870, 9871, 9872, 9873, 9874, 9875, 9877, 9880, 9881, 9882,
9883, 9885, 9889, 9893, 9894, 9895, 9896, 9897, 9898, 9899, 9900, 9901, 9902, 9903,
9904, 9905, 9906, 9912, 9916, 9918, 9921, 9926, 9927, 9933, 9934, 9935, 9937, 9944,
9945, 9947, 9948, 9949, 9954, 9956, 9957, 9961, 9962, 9965, 9966, 9967, 9968, 9969,
9970, 9972, 9973, 9974, 9975, 9976, 9977, 9978, 9979, 9980, 9981, 9982, 9990, 9991,
9992, 9993, 9994, 9998, 10004, 10005, 10006, 10007, 10008, 10012, 10014, 10015, 10016,
10017, 10018, 10020, 10021, 10023, 10024, 10026, 10027, 10028, 10029, 10031, 10032,
10034, 10035, 10036, 10038, 10039, 10040, 10041, 10042, 10043, 10044, 10048, 10049,
10051, 10052, 10054, 10055, 10056, 10057, 10058, 10059, 10062, 10065, 10069, 10070,
10072, 10073, 10074, 10079, 10080]

Solved by Maple but not by Mathematica (216) [119, 146, 885, 944, 1041, 1069,
1105, 1138, 1698, 1897, 2491, 2513, 2628, 2720, 2722, 2723, 2727, 2795, 2888, 3131,
3703, 3741, 3743, 3744, 3745, 3753, 3758, 3766, 3767, 3770, 3782, 3786, 3791, 3797,
3943, 4158, 4159, 4160, 4331, 4332, 4333, 4607, 4741, 4742, 4743, 5008, 5060, 5347,
5493, 5501, 5590, 5591, 6054, 6058, 6060, 6062, 6070, 6103, 6105, 6121, 6125, 6343,
6349, 6355, 6377, 6425, 6429, 6430, 6459, 6464, 6501, 6706, 6798, 6800, 7186, 7220,
7222, 7911, 8010, 8069, 8442, 8612, 8654, 8662, 8663, 8679, 8706, 8885, 8902, 8941,
8998, 9023, 9079, 9095, 9123, 9126, 9131, 9151, 9155, 9182, 9257, 9358, 9359, 9397,
9398, 9406, 9512, 9515, 9592, 9597, 9598, 9610, 9619, 9641, 9649, 9672, 9696, 9709,
9710, 9716, 9717, 9719, 9720, 9734, 9735, 9739, 9741, 9745, 9753, 9757, 9761, 9762,
9763, 9764, 9770, 9774, 9775, 9776, 9777, 9782, 9783, 9788, 9793, 9794, 9795, 9798,
9803, 9805, 9806, 9812, 9813, 9814, 9817, 9826, 9835, 9844, 9856, 9878, 9879, 9884,
9886, 9890, 9910, 9911, 9914, 9915, 9919, 9923, 9924, 9928, 9930, 9931, 9936, 9940,
9941, 9942, 9943, 9946, 9953, 9955, 9958, 9959, 9963, 9964, 9971, 9987, 9988, 9995,
9997, 10002, 10009, 10013, 10019, 10022, 10025, 10030, 10033, 10037, 10045, 10046,
10047, 10050, 10053, 10060, 10061, 10064, 10067, 10068, 10071, 10076, 10077, 10081,
10089, 10090, 10097, 10098]

Solved by Mathematica but not by Maple (96) [408, 409, 1794, 1797, 1805, 2032,
2411, 2581, 2874, 2887, 3364, 3418, 3472, 3487, 3642, 3655, 3690, 3691, 3702, 3790,
3845, 4193, 4206, 4210, 4214, 4215, 4272, 4406, 4495, 4709, 4747, 4748, 4749, 4768,
4773, 4803, 4811, 4835, 4836, 4837, 5080, 5289, 5485, 5665, 5688, 5690, 5696, 5706,
5707, 5760, 5831, 5839, 5864, 5865, 6067, 6471, 6472, 6473, 6477, 6478, 6480, 6488,
6547, 6548, 6550, 6551, 6552, 6553, 6554, 7649, 7932, 7948, 8028, 8032, 8117, 8123,
8140, 8288, 8313, 8369, 8370, 8500, 9089, 9161, 9261, 9277, 9284, 9285, 9288, 9300,
9387, 9413, 9414, 9675, 9683, 9804]

Both systems unable to solve (461) [133, 485, 550, 553, 710, 813, 958, 959, 961, 962,
964, 966, 968, 1039, 1046, 1075, 1162, 1186, 1697, 1700, 1701, 1702, 1703, 1704, 1706,
1707, 2198, 2204, 2481, 2583, 2609, 2683, 2684, 2815, 2817, 2830, 2843, 2846, 2854,
2859, 2876, 2955, 3134, 3165, 3168, 3220, 3268, 3275, 3335, 3503, 3532, 3638, 3708,
3752, 3779, 3807, 3878, 4409, 4443, 4446, 4454, 4481, 4487, 4502, 5064, 5065, 5351,
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5358, 5416, 5430, 5432, 5509, 5511, 5789, 5790, 5796, 5828, 6086, 6087, 6310, 6354,
6357, 6426, 6434, 6436, 6461, 6500, 6535, 6563, 6592, 6655, 7628, 7629, 7630, 7631,
7636, 7637, 7655, 7660, 7663, 7668, 7691, 7701, 7782, 7783, 7785, 7786, 7799, 7814,
7817, 7830, 7833, 7845, 7849, 7920, 7947, 7950, 7963, 7975, 8040, 8041, 8060, 8062,
8083, 8086, 8087, 8090, 8111, 8152, 8155, 8156, 8415, 8417, 8465, 8474, 8595, 8599,
8606, 8608, 8610, 8611, 8618, 8652, 8653, 8655, 8656, 8657, 8661, 8737, 8785, 8792,
8796, 8816, 8858, 8987, 9018, 9019, 9020, 9022, 9036, 9037, 9038, 9039, 9040, 9041,
9042, 9052, 9053, 9055, 9063, 9068, 9094, 9110, 9119, 9120, 9121, 9122, 9160, 9165,
9169, 9172, 9174, 9175, 9177, 9178, 9180, 9184, 9185, 9187, 9188, 9190, 9191, 9194,
9195, 9196, 9197, 9198, 9202, 9203, 9204, 9205, 9206, 9207, 9213, 9215, 9216, 9218,
9221, 9222, 9223, 9224, 9227, 9228, 9237, 9238, 9239, 9241, 9242, 9243, 9244, 9245,
9246, 9251, 9252, 9254, 9256, 9259, 9263, 9264, 9265, 9269, 9271, 9272, 9274, 9275,
9281, 9283, 9287, 9289, 9292, 9298, 9308, 9311, 9313, 9314, 9316, 9317, 9318, 9321,
9330, 9336, 9340, 9341, 9356, 9367, 9368, 9376, 9380, 9381, 9385, 9386, 9390, 9394,
9395, 9399, 9400, 9404, 9410, 9411, 9415, 9417, 9418, 9419, 9420, 9429, 9430, 9434,
9469, 9484, 9494, 9497, 9498, 9499, 9500, 9501, 9506, 9507, 9508, 9511, 9513, 9514,
9516, 9518, 9596, 9603, 9616, 9618, 9620, 9658, 9662, 9663, 9689, 9693, 9695, 9697,
9702, 9718, 9733, 9736, 9737, 9738, 9740, 9744, 9758, 9760, 9771, 9773, 9789, 9802,
9811, 9819, 9820, 9823, 9828, 9829, 9832, 9837, 9838, 9841, 9846, 9847, 9850, 9854,
9855, 9860, 9861, 9863, 9864, 9866, 9868, 9869, 9870, 9871, 9872, 9873, 9874, 9875,
9877, 9880, 9881, 9882, 9883, 9885, 9889, 9893, 9894, 9895, 9896, 9897, 9898, 9899,
9900, 9901, 9902, 9903, 9904, 9905, 9906, 9912, 9916, 9918, 9921, 9926, 9927, 9933,
9934, 9935, 9937, 9944, 9945, 9947, 9948, 9949, 9954, 9956, 9957, 9961, 9962, 9965,
9966, 9967, 9968, 9969, 9970, 9972, 9973, 9974, 9975, 9976, 9977, 9978, 9979, 9980,
9981, 9982, 9990, 9991, 9992, 9993, 9994, 9998, 10004, 10005, 10006, 10007, 10008,
10012, 10014, 10015, 10016, 10017, 10018, 10020, 10021, 10023, 10024, 10026, 10027,
10028, 10029, 10031, 10032, 10034, 10035, 10036, 10038, 10039, 10040, 10041, 10042,
10043, 10044, 10048, 10049, 10051, 10052, 10054, 10055, 10056, 10057, 10058, 10059,
10062, 10065, 10069, 10070, 10072, 10073, 10074, 10079, 10080]
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Chapter 2

Main lookup table sequentially
arranged

Table 2.1: Main lookup table

# ODE Mathematica

result

Maple

result

1
y′ = 1 + 2x

3 3

2
y′ = (−2 + x)2

3 3

3
y′ =

√
x

3 3

4
y′ = 1

x2

3 3

5
y′ = 1√

2 + x

3 3

6
y′ = x

√
x2 + 9

3 3

7
y′ = 10

x2 + 1
3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8
y′ = cos (2x)

3 3

9
y′ = 1√

−x2 + 1
3 3

10
y′ = x e−x

3 3

11
y′ = − sin(x)− y

3 3

12
y′ = x+ y

3 3

13
y′ = − sin(x) + y

3 3

14
y′ = x− y

3 3

15
y′ = 1− x+ y

3 3

16
y′ = x− y + 1

3 3

17
y′ = x2 − y

3 3

18
y′ = −2 + x2 − y

3 3

19
y′ = 2x2y2

3 3

20
y′ = x ln(y)

3 3

21
y′ = y

1
3

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

22
y′ = y

1
3

3 3

23
yy′ = x− 1

3 3

24
yy′ = x− 1

3 3

25
y′ = ln

(
1 + y2

) 3 3

26
y′ = x2 − y2

3 3

27
2xy + y′ = 0

3 3

28
2xy2 + y′ = 0

3 3

29
y′ = sin(x)y

3 3

30
(x+ 1) y′ = 4y

3 3

31
2
√
x y′ =

√
1− y2

3 3

32
y′ = 3√xy

3 3

33
y′ = 4(xy)

1
3

3 3

34
y′ = 2x sec(y)

3 3

35 (
−x2 + 1

)
y′ = 2y

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

36 (
x2 + 1

)
y′ = (y + 1)2

3 3

37
y′ = xy3

3 3

38
yy′ = x

(
1 + y2

) 3 3

39
y′ = 1 +

√
x

1 + √
y

3 3

40
y′ = (x− 1) y5

x2 (−y + 2y3)
3 3

41 (
x2 + 1

)
tan(y)y′ = x

3 3

42
y′ = 1 + x+ y + xy

3 3

43
x2y′ = 1− x2 + y2 − x2y2

3 3

44
y′ = y ex

3 3

45
y′ = 3x2(1 + y2

) 3 3

46 2yy′ = x√
x2 − 16

3 3

47
y′ = −y + 4x3y

3 3

48
1 + y′ = 2y

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

49
tan(x)y′ = y

3 3

50
− y + xy′ = 2x2y

3 3

51
y′ = 2xy2 + 3x2y2

3 3

52
y′ = 6 e2x−y

3 3

53
2
√
x y′ = cos2(y)

3 3

54
y + y′ = 2

3 3

55
− 2y + y′ = 3 e2x

3 3

56
3y + y′ = 2x e−3x 3 3

57
− 2xy + y′ = ex2 3 3

58
2y + xy′ = 3x

3 3

59
y + 2xy′ = 10

√
x

3 3

60
y + 2xy′ = 10

√
x

3 3

61
y + 3xy′ = 12x

3 3

62
− y + xy′ = x

3 3

63
− 3y + 2xy′ = 9x3 3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

64
y + xy′ = 3xy

3 3

65
3y + xy′ = 2x5 3 3

66
y + y′ = ex

3 3

67
− 3y + xy′ = x3 3 3

68
2xy + y′ = x

3 3

69
y′ = cos(x) (1− y)

3 3

70
y + (x+ 1) y′ = cos(x)

3 3

71
xy′ = x3 cos(x) + 2y

3 3

72
cot(x)y + y′ = cos(x)

3 3

73
y′ = 1 + x+ y + xy

3 3

74
xy′ = x4 cos(x) + 3y

3 3

75
y′ = 3x2ex2 + 2xy

3 3

76
(−3 + 2x) y + xy′ = 4x4 3 3

77
3xy +

(
x2 + 4

)
y′ = x

3 3

Continued on next page

46



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

78
3x3y +

(
x2 + 1

)
y′ = 6x e− 3x2

2
3 3

79
(x+ y) y′ = x− y

3 3

80
2xyy′ = x2 + y2

3 3

81
xy′ = y + 2√xy

3 3

82
(x− y) y′ = x+ y

3 3

83
x(x+ y) y′ = y(x− y)

3 3

84
(2y + x) y′ = y

3 3

85
xy2y′ = x3 + y3

3 3

86
x2y′ = e

y
xx2 + xy

3 3

87
x2y′ = xy + y2

3 3

88
xyy′ = x2 + 3y2

3 3

89 (
x2 − y2

)
y′ = 2xy

3 3

90
xyy′ = y2 + x

√
4x2 + y2

3 3

91
xy′ = y +

√
x2 + y2

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

92
x+ yy′ =

√
x2 + y2

3 3

93
y(3x+ y) + x(x+ y) y′ = 0

3 3

94
y′ =

√
1 + x+ y

3 3

95
y′ = (4x+ y)2

3 3

96
(x+ y) y′ = 0

3 3

97
2xy + x2y′ = 5y3

3 3

98
2xy3 + y2y′ = 6x

3 3

99
y′ = y + y3

3 3

100
2xy + x2y′ = 5y4

3 3

101
6y + xy′ = 3xy 4

3
3 3

102
y3e−2x + 2xy′ = 2xy

3 3

103 √
x4 + 1 y2(y + xy′) = x

3 3

104
y3 + 3y2y′ = e−x

3 3

105
3xy2y′ = 3x4 + y3

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

106
eyxy′ = 2 ey + 2 e2xx3 3 3

107
2x cos(y) sin(y)y′ = 4x2 + sin2(y)

3 3

108
(ey + x) y′ = −1 + x e−y

3 3

109
2x+ 3y + (3x+ 2y) y′ = 0

3 3

110
4x− y + (−x+ 6y) y′ = 0

3 3

111
3x2 + 2y2 +

(
4xy + 6y2

)
y′ = 0

3 3

112
3x2 + 2xy2 +

(
2x2y + 4y3

)
y′ = 0

3 3

113
x3 + y

x
+
(
ln(x) + y2

)
y′ = 0

3 3

114
1 + exyy + (exyx+ 2y) y′ = 0

3 3

115
cos(x) + ln(y) +

(
ey + x

y

)
y′ = 0

3 3

116
x+ arctan(y) + (x+ y) y′

1 + y2
= 0

3 3

117
3x2y3 + y4 +

(
3x3y2 + 4xy3 + y4

)
y′ = 0

3 3

118
ex sin(y) + tan(y) +

(
ex cos(y) + x

(
sec2(y)

))
y′ = 0

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

119 2x
y

− 3y2
x4 +

(
−x2

y2
+ 1

√
y

+ 2y
x3

)
y′ = 0

7 3

120 2x 5
2 − 3y 5

3

2x 5
2y

2
3

+

(
−2x 5

2 + 3y 5
3

)
y′

3x 3
2y

5
3

= 0
3 3

121
x3 + 3y − xy′ = 0

3 3

122
3y2 + xy2 − x2y′ = 0

3 3

123
xy + y2 − x2y′ = 0

3 3

124
ex + 2xy3 +

(
sin(y) + 3x2y2

)
y′ = 0

3 3

125
3y + x4y′ = 2xy

3 3

126
2xy2 + x2y′ = y2

3 3

127
2x2y + x3y′ = 1

3 3

128
2xy + x2y′ = y2

3 3

129
2y + xy′ = 6x2√y

3 3

130
y′ = 1 + x2 + y2 + x2y2

3 3

131
x2y′ = xy + 3y2

3 3

Continued on next page
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Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

132
6xy3 + 2y4 +

(
9x2y2 + 8xy3

)
y′ = 0

3 3

133
y′ = 1 + x2 + y2 + x2y4

7 7

134
x3y′ = x2y − y3

3 3

135
3y + y′ = 3x2e−3x 3 3

136
y′ = x2 − 2xy + y2

3 3

137
ex + exyy + (ey + exyx) y′ = 0

3 3

138
2x2y − x3y′ = y3

3 3

139
3x5y2 + x3y′ = 2y2

3 3

140
3y + xy′ = 3

x
3
2

3 3

141
(x− 1) y +

(
x2 − 1

)
y′ = 1

3 3

142
xy′ = 12x4y

2
3 + 6y

3 3

143
ey + cos(x)y + (eyx+ sin(x)) y′ = 0

3 3

144
9x2y2 + x

3
2y′ = y2

3 3

145
2y + (x+ 1) y′ = 3 + 3x

3 3
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146
9
√
x y

4
3 − 12x 1

5y
3
2 +

(
8x 3

2y
1
3 − 15x 6

5
√
y
)
y′ = 0

7 3

147
3y + x3y4 + 3xy′ = 0

3 3

148
y + xy′ = 2 e2x

3 3

149
y + (1 + 2x) y′ = (1 + 2x)

3
2

3 3

150
y′ = 3x2(7 + y)

3 3

151
y′ = 3x2(7 + y)

3 3

152
y′ = −xy + xy3

3 3

153
y′ = −3x2 − 2y2

4xy
3 3

154
y′ = x+ 3y

−3x+ y

3 3

155
y′ = 2x+ 2xy

x2 + 1
3 3

156
y′ = cot(x) (√y − y)

3 3

157
y′′ − y = 0

3 3

158
y′′ − 9y = 0

3 3
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159
y′′ + 4y = 0

3 3

160
y′′ + 25y = 0

3 3

161
y′′ − 3y′ + 2y = 0

3 3

162
y′′ + y′ − 6y = 0

3 3

163
y′′ + y′ = 0

3 3

164
y′′ − 3y′ = 0

3 3

165
y′′ + 2y′ + y = 0

3 3

166
y′′ − 10y′ + 25y = 0

3 3

167
y′′ − 2y′ + 2y = 0

3 3

168
y′′ + 6y′ + 13y = 0

3 3

169
x2y′′ − 2xy′ + 2y = 0

3 3

170
x2y′′ + 2xy′ − 6y = 0

3 3

171
x2y′′ − xy′ + y = 0

3 3

172
x2y′′ + xy′ + y = 0

3 3

173
y′′ − 3y′ + 2y = 0

3 3
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174
y′′ + 2y′ − 15y = 0

3 3

175
y′′ + 5y′ = 0

3 3

176
2y′′ + 3y′ = 0

3 3

177
2y′′ − y′ − y = 0

3 3

178
4y′′ + 8y′ + 3y = 0

3 3

179
4y′′ + 4y′ + y = 0

3 3

180
9y′′ − 12y′ + 4y = 0

3 3

181
6y′′ − 7y′ − 20y = 0

3 3

182
35y′′ − y′ − 12y = 0

3 3

183
x2y′′ + xy′ − y = 0

3 3

184
x2y′′ + 2xy′ − 12y = 0

3 3

185
4x2y′′ + 8xy′ − 3y = 0

3 3

186
x2y′′ + xy′ = 0

3 3

187
x2y′′ − 3xy′ + 4y = 0

3 3

188
y′′ + y = 3x

3 3
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189
y′′ − 4y = 12

3 3

190
y′′ − 2y′ − 3y = 6

3 3

191
y′′ − 2y′ + 2y = 2x

3 3

192
y′′ + 2y = 4

3 3

193
y′′ + 2y = 6x

3 3

194
y′′ + 2y = 6x+ 4

3 3

195
y′′ − 4y = 0

3 3

196
2y′′ − 3y′ = 0

3 3

197
y′′ + 3y′ − 10y = 0

3 3

198
2y′′ − 7y′ + 3y = 0

3 3

199
y′′ + 6y′ + 9y = 0

3 3

200
y′′ + 5y′ + 5y = 0

3 3

201
4y′′ − 12y′ + 9y = 0

3 3

202
y′′ − 6y′ + 13y = 0

3 3

203
y′′ + 8y′ + 25y = 0

3 3

Continued on next page

55



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

204
y′′ − 4y′ + 3y = 0

3 3

205
9y′′ + 6y′ + 4y = 0

3 3

206
y′′ − 6y′ + 25y = 0

3 3

207
y′′ − 2iy′ + 3y = 0

3 3

208
y′′ − iy′ + 6y = 0

3 3

209
y′′ =

(
−2 + 2i

√
3
)
y

3 3

210
x2y′′ + xy′ + 9y = 0

3 3

211
x2y′′ + 7xy′ + 25y = 0

3 3

212 x′′

2 + 3x′ + 4x = 0
3 3

213
3x′′ + 30x′ + 63x = 0

3 3

214
x′′ + 8x′ + 16x = 0

3 3

215
2x′′ + 12x′ + 50x = 0

3 3

216
4x′′ + 20x′ + 169x = 0

3 3

217
2x′′ + 16x′ + 40x = 0

3 3
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218
x′′ + 10x′ + 125x = 0

3 3

219
y′′ + 16y = e3x

3 3

220
y′′ − y′ − 2y = 3x+ 4

3 3

221
y′′ − y′ − 6y = 2 sin (3x)

3 3

222
4y′′ + 4y′ + y = 3x ex

3 3

223
y′′ + y′ + y = sin2(x)

3 3

224
2y′′ + 4y′ + 7y = x2 3 3

225
y′′ − 4y = sinh(x)

3 3

226
y′′ − 4y = cosh (2x)

3 3

227
y′′ + 2y′ − 3y = 1 + x ex

3 3

228
y′′ + 9y = 2 cos (3x) + 3 sin (3x)

3 3

229
y′′ + 9y = 2x2e3x + 5

3 3

230
y′′ − 2y′ + 2y = ex sin(x)

3 3

231
y′′ + 4y = 3x cos (2x)

3 3

232
y′′ + 3y′ + 2y = x

(
e−x − e−2x) 3 3
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233
y′′ − 6y′ + 13y = x e3x sin (2x)

3 3

234
y′′ + 4y = 2x

3 3

235
y′′ + 3y′ + 2y = ex

3 3

236
y′′ + 9y = sin (2x)

3 3

237
y′′ + y = cos(x)

3 3

238
y′′ − 2y′ + 2y = x+ 1

3 3

239
y′′ + y′ + y = sin(x) sin (3x)

3 3

240
y′′ + 9y = sin4(x)

3 3

241
y′′ + y =

(
cos3(x)

)
x

3 3

242
y′′ + 3y′ + 2y = 4 ex

3 3

243
y′′ − 2y′ − 8y = 3 e−2x 3 3

244
y′′ − 4y′ + 4y = 2 e2x

3 3

245
y′′ − 4y = sinh (2x)

3 3

246
y′′ + 4y = cos (3x)

3 3

247
y′′ + 9y = sin (3x)

3 3
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248
y′′ + 9y = 2 sec (3x)

3 3

249
y′′ + y = csc2(x)

3 3

250
y′′ + 4y = sin2(x)

3 3

251
y′′ − 4y = x ex

3 3

252
x2y′′ + xy′ − y = 72x5 3 3

253
x2y′′ − 4xy′ + 6y = x3 3 3

254
x2y′′ − 3xy′ + 4y = x4 3 3

255
4x2y′′ − 4xy′ + 3y = 8x 4

3
3 3

256
x2y′′ + xy′ + y = ln(x)

3 3

257 (
x2 − 1

)
y′′ − 2xy′ + 2y = x2 − 1

3 3

258
x′′ + 9x = 10 cos (2t)

3 3

259
x′′ + 4x = 5 sin (3t)

3 3

260
x′′ + 100x = 225 cos (5t) + 300 sin (5t)

3 3

261
x′′ + 25x = 90 cos (4t)

3 3
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262
mx′′ + kx = F0 cos (ωt)

3 3

263
x′′ + 4x′ + 4x = 10 cos (3t)

3 3

264
x′′ + 3x′ + 5x = −4 cos (5t)

3 3

265
2x′′ + 2x′ + x = 3 sin (10t)

3 3

266
x′′ + 3x′ + 3x = 8 cos (10t) + 6 sin (10t)

3 3

267
x′′ + 4x′ + 5x = 10 cos (3t)

3 3

268
x′′ + 6x′ + 13x = 10 sin (5t)

3 3

269
x′′ + 6x′ + 13x = 10 sin (5t)

3 3

270
x′′ + 2x′ + 26x = 600 cos (10t)

3 3

271
x′′ + 8x′ + 25x = 200 cos(t) + 520 sin(t)

3 3

272
[x′(t) = −3y(t), y′(t) = 3x(t)]

3 3

273
[x′(t) = 3x(t)− 2y(t), y′(t) = 2x(t) + y(t)]

3 3

274
[x′(t) = 2x(t) + 4y(t) + 3 et, y′(t) = 5x(t)− y(t)− t2]

3 3

275
[x′(t) = y(t)+ z(t), y′(t) = z(t)+x(t), z′(t) = x(t)+y(t)]

3 3

276
[x′

1(t)= x2(t), x′
2(t)= 2x3(t), x′

3(t)= 3x4(t), x′
4(t)= 4x1(t)]

3 3
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277 [x′
1(t) = x2(t) + x3(t) + 1, x′

2(t) = x3(t)
+ x4(t) + t, x′

3(t) = x1(t) + x4(t)
+ t2, x′

4(t) = x1(t) + x2(t) + t3]

3 3

278
x2y′′ + xy′ − 9y = 0

3 3

279
4y′′ − 4y′ + y = 0

3 3

280
x2y′′ − x(2 + x) y′ + (2 + x) y = 0

3 3

281
(x+ 1) y′′ − (2 + x) y′ + y = 0

3 3

282 (
−x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

283 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

284
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

285
5y′′′′ + 3y′′′ = 0

3 3

286
y′′′′ − 8y′′′ + 16y′′ = 0

3 3

287
y′′′′ − 3y′′′ + 3y′′ − y′ = 0

3 3

288
9y′′′ + 12y′′ + 4y′ = 0

3 3

289
y′′′′ + 3y′′ − 4y = 0

3 3
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290
y′′′′ − 16y′′ + 16y = 0

3 3

291
y′′′′ + 18y′′ + 81y = 0

3 3

292
6y′′′′ + 11y′′ + 4y = 0

3 3

293
y′′′′ = 16y

3 3

294
y′′′ + y′′ − y′ − y = 0

3 3

295
y′′′′ + 2y′′′ + 3y′′ + 2y′ + y = 0

3 3

296
2y′′′ − 3y′′ − 2y′ = 0

3 3

297
3y′′′ + 2y′′ = 0

3 3

298
y′′′ + 10y′′ + 25y′ = 0

3 3

299
y′′′ + 3y′′ − 4y = 0

3 3

300
2y′′′ − y′′ − 5y′ − 2y = 0

3 3

301
y′′′ + 27y = 0

3 3

302
y′′′′ − y′′′ + y′′ − 3y′ − 6y = 0

3 3

303
y′′′ + 3y′′ + 4y′ − 8y = 0

3 3

304
y′′′′ + y′′′ − 3y′′ − 5y′ − 2y = 0

3 3
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305
y′′′ − 5y′′ + 100y′ − 500y = 0

3 3

306
y′′′ = y

3 3

307
y′′′′ = y′′′ + y′′ + y′ + 2y

3 3

308
x3y′′′ + 6x2y′′ + 4xy′ = 0

3 3

309
x3y′′′ − x2y′′ + xy′ = 0

3 3

310
x3y′′′ + 3x2y′′ + xy′ = 0

3 3

311
x3y′′′ − 3x2y′′ + xy′ = 0

3 3

312
x3y′′′ + 6x2y′′ + 7xy′ + y = 0

3 3

313
[x′

1(t) = 6x1(t), x′
2(t) = −3x1(t)− x2(t)]

3 3

314
[x′

1(t) = −3x1(t) + 2x2(t), x′
2(t) = −3x1(t) + 4x2(t)]

3 3

315
[x′

1(t) = x1(t) + 2x2(t), x′
2(t) = 2x1(t) + x2(t)]

3 3

316
[x′

1(t) = 2x1(t) + 3x2(t), x′
2(t) = 2x1(t) + x2(t)]

3 3

317
[x′

1(t) = 3x1(t) + 4x2(t), x′
2(t) = 3x1(t) + 2x2(t)]

3 3

318
[x′

1(t) = 4x1(t) + x2(t), x′
2(t) = 6x1(t)− x2(t)]

3 3

319
[x′

1(t) = 6x1(t)− 7x2(t), x′
2(t) = x1(t)− 2x2(t)]

3 3
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320
[x′

1(t) = 9x1(t) + 5x2(t), x′
2(t) = −6x1(t)− 2x2(t)]

3 3

321
[x′

1(t) = −3x1(t) + 4x2(t), x′
2(t) = 6x1(t)− 5x2(t)]

3 3

322
[x′

1(t) = x1(t)− 5x2(t), x′
2(t) = x1(t)− x2(t)]

3 3

323
[x′

1(t) = 2x1(t)− 5x2(t), x′
2(t) = 4x1(t)− 2x2(t)]

3 3

324
[x′

1(t) = −3x1(t)− 2x2(t), x′
2(t) = 9x1(t) + 3x2(t)]

3 3

325
[x′

1(t) = x1(t)− 2x2(t), x′
2(t) = 2x1(t) + x2(t)]

3 3

326
[x′

1(t) = x1(t)− 5x2(t), x′
2(t) = x1(t) + 3x2(t)]

3 3

327
[x′

1(t) = 5x1(t)− 9x2(t), x′
2(t) = 2x1(t)− x2(t)]

3 3

328
[x′

1(t) = 3x1(t)− 4x2(t), x′
2(t) = 4x1(t) + 3x2(t)]

3 3

329
[x′

1(t) = 7x1(t)− 5x2(t), x′
2(t) = 4x1(t) + 3x2(t)]

3 3

330
[x′

1(t) = −50x1(t) + 20x2(t), x′
2(t) = 100x1(t)− 60x2(t)]

3 3

331 [x′
1(t) = 4x1(t) + x2(t) + 4x3(t), x′

2(t) = x1(t)
+ 7x2(t) + x3(t), x′

3(t) = 4x1(t) + x2(t) + 4x3(t)]
3 3

332 [x′
1(t) = x1(t) + 2x2(t) + 2x3(t), x′

2(t) = 2x1(t)
+ 7x2(t) + x3(t), x′

3(t) = 2x1(t) + x2(t) + 7x3(t)]
3 3
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333 [x′
1(t) = 4x1(t) + x2(t) + x3(t), x′

2(t) = x1(t)
+ 4x2(t) + x3(t), x′

3(t) = x1(t) + x2(t) + 4x3(t)]
3 3

334 [x′
1(t) = 5x1(t) + x2(t) + 3x3(t), x′

2(t) = x1(t)
+ 7x2(t) + x3(t), x′

3(t) = 3x1(t) + x2(t) + 5x3(t)]
3 3

335 [x′
1(t) = 5x1(t)− 6x3(t), x′

2(t) = 2x1(t)− x2(t)
− 2x3(t), x′

3(t) = 4x1(t)− 2x2(t)− 4x3(t)]
3 3

336 [x′
1(t) = 3x1(t) + 2x2(t) + 2x3(t), x′

2(t) = −5x1(t)
− 4x2(t)− 2x3(t), x′

3(t) = 5x1(t) + 5x2(t) + 3x3(t)]
3 3

337 [x′
1(t) = 3x1(t) + x2(t) + x3(t), x′

2(t) = −5x1(t)
− 3x2(t)− x3(t), x′

3(t) = 5x1(t) + 5x2(t) + 3x3(t)]
3 3

338 [x′
1(t) = 2x1(t) + x2(t)− x3(t), x′

2(t) = −4x1(t)
− 3x2(t)− x3(t), x′

3(t) = 4x1(t) + 4x2(t) + 2x3(t)]
3 3

339 [x′
1(t) = 5x1(t) + 5x2(t) + 2x3(t), x′

2(t) = −6x1(t)
− 6x2(t)− 5x3(t), x′

3(t) = 6x1(t) + 6x2(t) + 5x3(t)]
3 3

340 [x′
1(t) = 3x1(t) + x3(t), x′

2(t) = 9x1(t)− x2(t)
+ 2x3(t), x′

3(t) = −9x1(t) + 4x2(t)− x3(t)]
3 3

341 [x′
1(t) = x1(t), x′

2(t) = 2x1(t)+2x2(t), x′
3(t) = 3x2(t)

+ 3x3(t), x′
4(t) = 4x3(t) + 4x4(t)]

3 3

342 [x′
1(t) = −2x1(t) + 9x4(t), x′

2(t) = 4x1(t) + 2x2(t)
− 10x4(t), x′

3(t) = −x3(t) + 8x4(t), x′
4(t) = x4(t)]

3 3
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343 [x′
1(t) = 2x1(t), x′

2(t) = −21x1(t)− 5x2(t)− 27x3(t)
− 9x4(t), x′

3(t) = 5x3(t), x′
4(t) = −21x3(t)− 2x4(t)]

3 3

344
[x′

1(t) = 4x1(t) + x2(t) + x3(t)
+ 7x4(t), x′

2(t) = x1(t) + 4x2(t) + 10x3(t)
+ x4(t), x′

3(t) = x1(t) + 10x2(t) + 4x3(t)
+ x4(t), x′

4(t) = 7x1(t) + x2(t) + x3(t) + 4x4(t)]

3 3

345 [x′
1(t) = −40x1(t)− 12x2(t)
+ 54x3(t), x′

2(t) = 35x1(t) + 13x2(t)
− 46x3(t), x′

3(t) = −25x1(t)− 7x2(t) + 34x3(t)]

3 3

346 [x′
1(t) = −20x1(t) + 11x2(t)
+ 13x3(t), x′

2(t) = 12x1(t)− x2(t)
− 7x3(t), x′

3(t) = −48x1(t) + 21x2(t) + 31x3(t)]

3 3

347 [x′
1(t) = 147x1(t) + 23x2(t)
− 202x3(t), x′

2(t) = −90x1(t)− 9x2(t)
+ 129x3(t), x′

3(t) = 90x1(t) + 15x2(t)− 123x3(t)]

3 3

348
[x′

1(t) = 9x1(t)− 7x2(t)− 5x3(t), x′
2(t) =

−12x1(t) + 7x2(t) + 11x3(t)
+ 9x4(t), x′

3(t) = 24x1(t)− 17x2(t)
− 19x3(t)− 9x4(t), x′

4(t) = −18x1(t)
+ 13x2(t) + 17x3(t) + 9x4(t)]

3 3

349
[x′

1(t) = 13x1(t)− 42x2(t) + 106x3(t)
+ 139x4(t), x′

2(t) = 2x1(t)− 16x2(t)
+ 52x3(t) + 70x4(t), x′

3(t) = x1(t)
+ 6x2(t)− 20x3(t)− 31x4(t), x′

4(t) =
−x1(t)− 6x2(t) + 22x3(t) + 33x4(t)]

3 3
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350
[x′

1(t) = 23x1(t)− 18x2(t)− 16x3(t), x′
2(t) =

−8x1(t)+6x2(t)+7x3(t)+9x4(t), x′
3(t) = 34x1(t)

− 27x2(t)− 26x3(t)− 9x4(t), x′
4(t) =

−26x1(t) + 21x2(t) + 25x3(t) + 12x4(t)]

3 3

351
[x′

1(t) = 47x1(t)− 8x2(t) + 5x3(t)
− 5x4(t), x′

2(t) = −10x1(t) + 32x2(t)
+ 18x3(t)− 2x4(t), x′

3(t) = 139x1(t)
− 40x2(t)− 167x3(t)− 121x4(t), x′

4(t) =
−232x1(t) + 64x2(t) + 360x3(t) + 248x4(t)]

3 3

352

[x′
1(t) = 139x1(t)− 14x2(t)− 52x3(t)
−14x4(t)+28x5(t), x′

2(t) =−22x1(t)+5x2(t)
+ 7x3(t) + 8x4(t)− 7x5(t), x′

3(t) = 370x1(t)
− 38x2(t)− 139x3(t)− 38x4(t)
+ 76x5(t), x′

4(t) = 152x1(t)− 16x2(t)
− 59x3(t)− 13x4(t)+ 35x5(t), x′

5(t) = 95x1(t)
− 10x2(t)− 38x3(t)− 7x4(t) + 23x5(t)]

3 3

353

[x′
1(t) = 9x1(t) + 13x2(t)− 13x6(t), x′

2(t) =
−14x1(t) + 19x2(t)− 10x3(t)
− 20x4(t) + 10x5(t) + 4x6(t), x′

3(t) =
−30x1(t) + 12x2(t)− 7x3(t)− 30x4(t)
+ 12x5(t) + 18x6(t), x′

4(t) = −12x1(t)
+ 10x2(t)− 10x3(t)− 9x4(t) + 10x5(t)
+ 2x6(t), x′

5(t) = 6x1(t) + 9x2(t) + 6x4(t)
+ 5x5(t)− 15x6(t), x′

6(t) = −14x1(t)
+ 23x2(t)− 10x3(t)− 20x4(t) + 10x5(t)]

3 3

354 [x′
1(t) = 9x1(t) + 4x2(t), x′

2(t) = −6x1(t)
− x2(t), x′

3(t) = 6x1(t) + 4x2(t) + 3x3(t)]
3 3

355
[x′

1(t) = x1(t)− 3x2(t), x′
2(t) = 3x1(t) + 7x2(t)]

3 3
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356 [x′
1(t) = x2(t) + 2x3(t), x′

2(t) = −5x1(t)
− 3x2(t)− 7x3(t), x′

3(t) = x1(t)]
3 3

357 [x′
1(t) = x3(t), x′

2(t) = x4(t), x′
3(t) = −2x1(t)

+ 2x2(t)− 3x3(t) + x4(t), x′
4(t) = 2x1(t)

− 2x2(t) + x3(t)− 3x4(t)]

3 3

358
[x′

1(t) = −2x1(t) + x2(t), x′
2(t) = −x1(t)− 4x2(t)]

3 3

359
[x′

1(t) = 3x1(t)− x2(t), x′
2(t) = x1(t) + x2(t)]

3 3

360
[x′

1(t) = x1(t)− 2x2(t), x′
2(t) = 2x1(t) + 5x2(t)]

3 3

361
[x′

1(t) = 3x1(t)− x2(t), x′
2(t) = x1(t) + 5x2(t)]

3 3

362
[x′

1(t) = 7x1(t) + x2(t), x′
2(t) = −4x1(t) + 3x2(t)]

3 3

363
[x′

1(t) = x1(t)− 4x2(t), x′
2(t) = 4x1(t) + 9x2(t)]

3 3

364 [x′
1(t) = 2x1(t), x′

2(t) = −7x1(t)
+ 9x2(t) + 7x3(t), x′

3(t) = 2x3(t)]
3 3

365 [x′
1(t) = 25x1(t) + 12x2(t), x′

2(t) = −18x1(t)
− 5x2(t), x′

3(t) = 6x1(t) + 6x2(t) + 13x3(t)]
3 3

366 [x′
1(t) = −19x1(t) + 12x2(t)
+ 84x3(t), x′

2(t) = 5x2(t), x′
3(t) =

−8x1(t) + 4x2(t) + 33x3(t)]

3 3

Continued on next page

68



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

367 [x′
1(t) = −13x1(t) + 40x2(t)− 48x3(t), x′

2(t) =
−8x1(t) + 23x2(t)− 24x3(t), x′

3(t) = 3x3(t)]
3 3

368 [x′
1(t) = −3x1(t)− 4x3(t), x′

2(t) = −x1(t)
− x2(t)− x3(t), x′

3(t) = x1(t) + x3(t)]
3 3

369 [x′
1(t) = −x1(t) + x3(t), x′

2(t) = −x2(t)
+ x3(t), x′

3(t) = x1(t)− x2(t)− x3(t)]
3 3

370 [x′
1(t) = −x1(t) + x3(t), x′

2(t) = x2(t)
− 4x3(t), x′

3(t) = x2(t)− 3x3(t)]
3 3

371 [x′
1(t) = x3(t), x′

2(t) = −5x1(t)− x2(t)
− 5x3(t), x′

3(t) = 4x1(t) + x2(t)− 2x3(t)]
3 3

372 [x′
1(t) = −2x1(t)− 9x2(t), x′

2(t) = x1(t)
+ 4x2(t), x′

3(t) = x1(t) + 3x2(t) + x3(t)]
3 3

373 [x′
1(t) = x1(t), x′

2(t) = −2x1(t)− 2x2(t)
− 3x3(t), x′

3(t) = 2x1(t) + 3x2(t) + 4x3(t)]
3 3

374 [x′
1(t) = x1(t), x′

2(t) = 18x1(t) + 7x2(t)
+ 4x3(t), x′

3(t) = −27x1(t)− 9x2(t)− 5x3(t)]
3 3

375 [x′
1(t) = x1(t), x′

2(t) = x1(t) + 3x2(t)
+ x3(t), x′

3(t) = −2x1(t)− 4x2(t)− x3(t)]
3 3

376 [x′
1(t) = x1(t)− 4x2(t)
− 2x4(t), x′

2(t) = x2(t), x′
3(t) = 6x1(t)− 12x2(t)

− x3(t)− 6x4(t), x′
4(t) = −4x2(t)− x4(t)]

3 3
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377 [x′
1(t) = 2x1(t) + x2(t) + x4(t), x′

2(t) = 2x2(t)
+ x3(t), x′

3(t) = 2x3(t) + x4(t), x′
4(t) = 2x4(t)]

3 3

378 [x′
1(t) = −x1(t)− 4x2(t), x′

2(t) = x1(t)
+ 3x2(t), x′

3(t) = x1(t) + 2x2(t)
+ x3(t), x′

4(t) = x2(t) + x4(t)]

3 3

379 [x′
1(t) = x1(t) + 3x2(t) + 7x3(t), x′

2(t) =
−x2(t)− 4x3(t), x′

3(t) = x2(t)
+ 3x3(t), x′

4(t) = −6x2(t)− 14x3(t) + x4(t)]

3 3

380 [x′
1(t) = 39x1(t) + 8x2(t)
− 16x3(t), x′

2(t) = −36x1(t)− 5x2(t)
+ 16x3(t), x′

3(t) = 72x1(t) + 16x2(t)− 29x3(t)]

3 3

381 [x′
1(t) = 28x1(t) + 50x2(t)
+ 100x3(t), x′

2(t) = 15x1(t) + 33x2(t)
+ 60x3(t), x′

3(t) = −15x1(t)− 30x2(t)− 57x3(t)]

3 3

382 [x′
1(t) = −2x1(t) + 17x2(t) + 4x3(t), x′

2(t) =
−x1(t) + 6x2(t) + x3(t), x′

3(t) = x2(t) + 2x3(t)]
3 3

383 [x′
1(t) = 5x1(t)− x2(t) + x3(t), x′

2(t) = x1(t)
+ 3x2(t), x′

3(t) = −3x1(t) + 2x2(t) + x3(t)]
3 3

384 [x′
1(t) = −3x1(t) + 5x2(t)− 5x3(t), x′

2(t) = 3x1(t)
− x2(t) + 3x3(t), x′

3(t) = 8x1(t)− 8x2(t) + 10x3(t)]
3 3

385 [x′
1(t) = −15x1(t)− 7x2(t)
+ 4x3(t), x′

2(t) = 34x1(t) + 16x2(t)
− 11x3(t), x′

3(t) = 17x1(t) + 7x2(t) + 5x3(t)]

3 3
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386
[x′

1(t) = −x1(t) + x2(t) + x3(t)
− 2x4(t), x′

2(t) = 7x1(t)− 4x2(t)− 6x3(t)
+ 11x4(t), x′

3(t) = 5x1(t)− x2(t) + x3(t)
+3x4(t), x′

4(t) = 6x1(t)−2x2(t)−2x3(t)+6x4(t)]

3 3

387
[x′

1(t) = 2x1(t) + x2(t)− 2x3(t)
+ x4(t), x′

2(t) = 3x2(t)− 5x3(t) + 3x4(t), x′
3(t) =

−13x2(t) + 22x3(t)− 12x4(t), x′
4(t) =

−27x2(t) + 45x3(t)− 25x4(t)]

3 3

388
[x′

1(t) = 35x1(t)− 12x2(t) + 4x3(t)
+ 30x4(t), x′

2(t) = 22x1(t)− 8x2(t)
+ 3x3(t) + 19x4(t), x′

3(t) = −10x1(t)
+ 3x2(t)− 9x4(t), x′

4(t) = −27x1(t)
+ 9x2(t)− 3x3(t)− 23x4(t)]

3 3

389
[x′

1(t) = 11x1(t)− x2(t) + 26x3(t) + 6x4(t)
− 3x5(t), x′

2(t) = 3x2(t), x′
3(t) = −9x1(t)

− 24x3(t)− 6x4(t) + 3x5(t), x′
4(t) = 3x1(t)

+ 9x3(t) + 5x4(t)− x5(t), x′
5(t) = −48x1(t)

− 3x2(t)− 138x3(t)− 30x4(t) + 18x5(t)]

3 3

390 [x′
1(t) = 3x1(t)− 4x2(t) + x3(t), x′

2(t) = 4x1(t)
+ 3x2(t) + x4(t), x′

3(t) = 3x3(t)
− 4x4(t), x′

4(t) = 4x3(t) + 3x4(t)]

3 3

391
[x′

1(t) = 2x1(t)− 8x3(t)− 3x4(t), x′
2(t) =

−18x1(t)− x2(t), x′
3(t) = −9x1(t)− 3x2(t)

− 25x3(t)− 9x4(t), x′
4(t) = 33x1(t)

+ 10x2(t) + 90x3(t) + 32x4(t)]

3 3

392
y′ = y

3 3
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393
y′ = 4y

3 3

394
2y′ + 3y = 0

3 3

395
y′ + 2xy = 0

3 3

396
y′ = x2y

3 3

397
(−2 + x) y′ + y = 0

3 3

398
(2x− 1) y′ + 2y = 0

3 3

399
2(x+ 1) y′ = y

3 3

400
(x− 1) y′ + 2y = 0

3 3

401
2(x− 1) y′ = 3y

3 3

402
y′′ = y

3 3

403
y′′ = 4y

3 3

404
y′′ + 9y = 0

3 3

405
y′′ + y = x

3 3

406
y + xy′ = 0

3 3

407
2xy′ = y

3 3
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408
x2y′ + y = 0

3 7

409
x3y′ = 2y

3 7

410
y′′ + 4y = 0

3 3

411
y′′ − 4y = 0

3 3

412
y′′ − 2y′ + y = 0

3 3

413
y′′ + y′ − 2y = 0

3 3

414
x2y′′ + x2y′ + y = 0

3 3

415
y′ = 1 + y2

3 3

416 (
x2 − 1

)
y′′ + 4xy′ + 2y = 0

3 3

417 (
x2 + 2

)
y′′ + 4xy′ + 2y = 0

3 3

418
y′′ + xy′ + y = 0

3 3

419 (
x2 + 1

)
y′′ + 6xy′ + 4y = 0

3 3

420 (
x2 + 1

)
y′′ + 2xy′ = 0

3 3

421 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3
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422 (
x2 + 3

)
y′′ − 7xy′ + 16y = 0

3 3

423 (
−x2 + 2

)
y′′ − xy′ + 16y = 0

3 3

424 (
x2 − 1

)
y′′ + 8xy′ + 12y = 0

3 3

425
3y′′ + xy′ − 4y = 0

3 3

426
5y′′ − 2xy′ + 10y = 0

3 3

427
y′′ − x2y′ − 3xy = 0

3 3

428
y′′ + x2y′ + 2xy = 0

3 3

429
y′′ + xy = 0

3 3

430
y′′ + x2y = 0

3 3

431 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

432
y′′ + xy′ − 2y = 0

3 3

433
y′′ + (x− 1) y′ + y = 0

3 3

434 (
−x2 + 2x

)
y′′ − 6(x− 1) y′ − 4y = 0

3 3

435 (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

3 3
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436 (
4x2 + 16x+ 17

)
y′′ = 8y

3 3

437 (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

3 3

438
y′′ + (x+ 1) y = 0

3 3

439 (
x2 − 1

)
y′′ + 2xy′ + 2xy = 0

3 3

440
y′′ + x2y′ + x2y = 0

3 3

441 (
x3 + 1

)
y′′ + x4y = 0

3 3

442
y′′ + xy′ +

(
2x2 + 1

)
y = 0

3 3

443
y′′ + y e−x = 0

3 3

444
cos(x)y′′ + y = 0

3 3

445
xy′′ + sin(x)y′ + xy = 0

3 3

446
y′′ − 2xy′ + 2αy = 0

3 3

447
y′′ = xy

3 3

448
3y + y′ = e−2t + t

3 3

449
− 2y + y′ = e2tt2

3 3
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450
y + y′ = 1 + t e−t

3 3

451 y

t
+ y′ = 3 cos (2t)

3 3

452
− 2y + y′ = 3 et

3 3

453
2y + ty′ = sin(t)

3 3

454
2ty + y′ = 2t e−t2

3 3

455 4ty +
(
t2 + 1

)
y′ = 1

(t2 + 1)2
3 3

456
y + 2y′ = 3t

3 3

457
− y + ty′ = t2e−t

3 3

458
y + y′ = 5 sin (2t)

3 3

459
y + 2y′ = 3t2

3 3

460
− y + y′ = 2 e2tt

3 3

461
2y + y′ = t e−2t 3 3

462
2y + ty′ = t2 − t+ 1

3 3

463 2y
t
+ y′ = cos(t)

t2
3 3
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464
− 2y + y′ = e2t

3 3

465
2y + ty′ = sin(t)

3 3

466
4t2y + t3y′ = e−t

3 3

467
(t+ 1) y + ty′ = t

3 3

468
− y

2 + y′ = 2 cos(t)
3 3

469
− y + 2y′ = e t

3
3 3

470
− 2y + 3y′ = e−πt

2
3 3

471
(t+ 1) y + ty′ = 2t e−t

3 3

472
2y + ty′ = sin(t)

t

3 3

473
cos(t)y + sin(t)y′ = et

3 3

474 y

2 + y′ = 2 cos(t)
3 3

475 2y
3 + y′ = 1− t

2
3 3

476 y

4 + y′ = 3 + 2 cos (2t)
3 3
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477
− y + y′ = 1 + 3 sin(t)

3 3

478
− 3y

2 + y′ = 2 et + 3t
3 3

479
y′ = x2

y

3 3

480
y′ = x2

(x3 + 1) y
3 3

481
sin(x)y2 + y′ = 0

3 3

482
y′ = 3x2 − 1

3 + 2y
3 3

483
y′ =

(
cos2(x)

) (
cos2 (2y)

) 3 3

484
xy′ =

√
1− y2

3 3

485
y′ = −e−x + x

ey + x

7 7

486
y′ = x2

1 + y2
3 3

487
y′ = (−2x+ 1) y2

3 3

488
y′ = −2x+ 1

y

3 3
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489
x+ yy′e−x = 0

3 3

490
r′ = r2

x

3 3

491
y′ = 2x

y + x2y

3 3

492
y′ = xy2√

x2 + 1
3 3

493
y′ = 2x

1 + 2y
3 3

494
y′ = x(x2 + 1)

4y3
3 3

495
y′ = −ex + 3x2

−5 + 2y
3 3

496
y′ = e−x − ex

3 + 4y
3 3

497
sin (2x) + cos (3y) y′ = 0

3 3

498 √
−x2 + 1 y2y′ = arcsin(x)

3 3

499
y′ = 3x2 + 1

−6y + 3y2
3 3
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500
y′ = 3x2

−4 + 3y2
3 3

501
y′ = 2y2 + xy2

3 3

502
y′ = 2− ex

3 + 2y
3 3

503
y′ = 2 cos (2x)

3 + 2y
3 3

504
y′ = 2(x+ 1)

(
1 + y2

) 3 3

505
y′ = t(4− y) y

3
3 3

506
y′ = ty(4− y)

t+ 1
3 3

507
y′ = b+ ay

d+ cy

3 3

508
y′ = y2 + xy + x2

x2

3 3

509
y′ = x2 + 3y2

2xy
3 3

510
y′ = 4y − 3x

2x− y

3 3
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511
y′ = −4x+ 3y

2x+ y

3 3

512
y′ = x+ 3y

x− y

3 3

513
x2 + 3xy + y2 − x2y′ = 0

3 3

514
y′ = x2 − 3y2

2xy
3 3

515
y′ = 3y2 − x2

2xy
3 3

516
ln(t)y + (t− 3) y′ = 2t

3 3

517
y + (t− 4) ty′ = 0

3 3

518
tan(t)y + y′ = sin(t)

3 3

519
2ty +

(
−t2 + 4

)
y′ = 3t2

3 3

520
2ty +

(
−t2 + 4

)
y′ = 3t2

3 3

521
y + ln(t)y′ = cot(t)

3 3

522
y′ = t2 + 1

3y − y2
3 3
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523
y′ = cot(t)y

1 + y

3 3

524
y′ = −4t

y

3 3

525
y′ = 2ty2

3 3

526
y3 + y′ = 0

3 3

527
y′ = t2

(t3 + 1) y
3 3

528
y′ = t(3− y) y

3 3

529
y′ = y(3− ty)

3 3

530
y′ = −y(3− ty)

3 3

531
y′ = t− 1− y2

3 3

532
y′ = ay + by2

3 3

533
y′ = y(−2 + y) (−1 + y)

3 3

534
y′ = −1 + ey

3 3

535
y′ = −1 + e−y

3 3
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536
y′ = −2 arctan(y)

1 + y2
3 3

537
y′ = −k(−1 + y)2

3 3

538
y′ = y2

(
y2 − 1

) 3 3

539
y′ = y

(
1− y2

) 3 3

540
y′ = −b

√
y + ay

3 3

541
y′ = y2

(
4− y2

) 3 3

542
y′ = (1− y)2 y2

3 3

543
3 + 2x+ (−2 + 2y) y′ = 0

3 3

544
2x+ 4y + (2x− 2y) y′ = 0

3 3

545
2 + 3x2 − 2xy +

(
3− x2 + 6y2

)
y′ = 0

3 3

546
2y + 2xy2 +

(
2x+ 2x2y

)
y′ = 0

3 3

547
y′ = −ax− by

bx+ cy

3 3

548
y′ = −ax+ by

bx− cy

3 3

Continued on next page

83



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

549
ex sin(y)− 2 sin(x)y + (2 cos(x) + ex cos(y)) y′ = 0

3 3

550
ex sin(y) + 3y − (3x− ex sin(y)) y′ = 0

7 7

551 2x− 2 exy sin (2x) + exy cos (2x) y
+ (−3 + exyx cos (2x)) y′ = 0

3 3

552 y

x
+ 6x+ (ln(x)− 2) y′ = 0

3 3

553
ln(x)x+ xy + (y ln(x) + xy) y′ = 0

7 7

554 x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0 3 3

555
2x− y + (−x+ 2y) y′ = 0

3 3

556
− 1 + 9x2 + y + (x− 4y) y′ = 0

3 3

557
x2y3 + x

(
1 + y2

)
y′ = 0

3 3

558
y + (2x− eyy) y′ = 0

3 3

559
(2 + x) sin(y) + x cos(y)y′ = 0

3 3

560
2xy + 3x2y + y3 +

(
x2 + y2

)
y′ = 0

3 3

561
y′ = −1 + e2x + y

3 3
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562
1 +

(
− sin(y) + x

y

)
y′ = 0

3 3

563
y +

(
−e−2y + 2xy

)
y′ = 0

3 3

564
ex + (ex cot(y) + 2 csc(y)y) y′ = 0

3 3

565 4x3

y2
+ 3

y
+
(
3x
y2

+ 4y
)
y′ = 0

3 3

566
3x+ 6

y
+
(
x2

y
+ 3y

x

)
y′ = 0

3 3

567
3xy + y2 +

(
x2 + xy

)
y′ = 0

3 3

568
y′ = x3 − 2y

x

3 3

569
y′ = cos(x) + 1

2− sin(y)
3 3

570
y′ = 2x+ y

3− x+ 3y2
3 3

571
y′ = 3− 6x+ y − 2xy

3 3

572
y′ = −1− 2xy − y2

x2 + 2xy
3 3

573
xy + xy′ = 1− y

3 3
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574
y′ = 4x3 + 1

y (2 + 3y)
3 3

575
2y + xy′ = sin(x)

x

3 3

576
y′ = −1− 2xy

x2 + 2y
3 3

577 −x2 + x+ 1
x2 + yy′

y − 2 = 0
3 3

578
x2 + y + (ey + x) y′ = 0

3 3

579
y + y′ = 1

1 + ex
3 3

580
y′ = 1 + 2x+ y2 + 2xy2

3 3

581
x+ y + (2y + x) y′ = 0

3 3

582
(1 + ex) y′ = y − y ex

3 3

583
y′ = −e2y cos(x) + cos(y)e−x

2 e2y sin(x)− sin(y)e−x

3 3

584
y′ = e2x + 3y

3 3

585
2y + y′ = e−x2−2x

3 3

Continued on next page

86



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

586
y′ = 3x2 − 2y − y3

2x+ 3xy2
3 3

587
y′ = ex+y

3 3

588 −4 + 6xy + 2y2
3x2 + 4xy + 3y2 + y′ = 0

3 3

589
y′ = x2 − 1

1 + y2
3 3

590
(t+ 1) y + ty′ = e2t

3 3

591
2 cos(x) sin(x) sin(y) + cos(y)

(
sin2(x)

)
y′ = 0

3 3

592 2x
y

− y

x2 + y2
+
(
−x2

y2
+ x

x2 + y2

)
y′ = 0

3 3

593
xy′ = e

y
xx+ y

3 3

594
y′ = x

x2 + y + y3
3 3

595
3t+ 2y = −ty′

3 3

596
y′ = x+ y

x− y

3 3

597
2xy + 3y2 −

(
x2 + 2xy

)
y′ = 0

3 3
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598
y′ = −3x2y − y2

2x3 + 3xy
3 3

599
y′′ + 2y′ − 3y = 0

3 3

600
y′′ + 3y′ + 2y = 0

3 3

601
6y′′ − y′ − y = 0

3 3

602
2y′′ − 3y′ + y = 0

3 3

603
y′′ + 5y′ = 0

3 3

604
4y′′ − 9y = 0

3 3

605
y′′ − 9y′ + 9y = 0

3 3

606
y′′ − 2y′ − 2y = 0

3 3

607
y′′ + y′ − 2y = 0

3 3

608
y′′ + 4y′ + 3y = 0

3 3

609
6y′′ − 5y′ + y = 0

3 3

610
y′′ + 3y′ = 0

3 3

611
y′′ + 5y′ + 3y = 0

3 3
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612
2y′′ + y′ − 4y = 0

3 3

613
y′′ + 8y′ − 9y = 0

3 3

614
4y′′ − y = 0

3 3

615
y′′ − y = 0

3 3

616
2y′′ − 3y′ + y = 0

3 3

617
y′′ − y′ − 2y = 0

3 3

618
4y′′ − y = 0

3 3

619
y′′ − (2α− 1) y′ + α(α− 1) y = 0

3 3

620
y′′ + (3− α) y′ − 2(α− 1) y = 0

3 3

621
2y′′ + 3y′ − 2y = 0

3 3

622
y′′ + 5y′ + 6y = 0

3 3

623
y′′ − 2y′ + 2y = 0

3 3

624
y′′ − 2y′ + 6y = 0

3 3

625
y′′ + 2y′ − 8y = 0

3 3

626
y′′ + 2y′ + 2y = 0

3 3
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627
y′′ + 6y′ + 13y = 0

3 3

628
4y′′ + 9y = 0

3 3

629
y′′ + 2y′ + 5y

4 = 0
3 3

630
9y′′ + 9y′ − 4y = 0

3 3

631
y′′ + y′ + 5y

4 = 0
3 3

632
y′′ + 4y′ + 25y

4 = 0
3 3

633
y′′ + 4y = 0

3 3

634
y′′ + 4y′ + 5y = 0

3 3

635
y′′ − 2y′ + 5y = 0

3 3

636
y′′ + y = 0

3 3

637
y′′ + y′ + 5y

4 = 0
3 3

638
y′′ + 2y′ + 2y = 0

3 3

639
u′′ − u′ + 2u = 0

3 3

640
5u′′ + 2u′ + 7u = 0

3 3
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641
y′′ + 2y′ + 6y = 0

3 3

642
y′′ + 2ay′ +

(
a2 + 1

)
y = 0

3 3

643
t2y′′ + ty′ + y = 0

3 3

644
t2y′′ + 4ty′ + 2y = 0

3 3

645
t2y′′ + 3ty′ + 5y

4 = 0
3 3

646
t2y′′ − 4ty′ − 6y = 0

3 3

647
t2y′′ − 4ty′ + 6y = 0

3 3

648
t2y′′ − ty′ + 5y = 0

3 3

649
t2y′′ + 3ty′ − 3y = 0

3 3

650
t2y′′ + 7ty′ + 10y = 0

3 3

651
y′′ + ty′ + e−t2y = 0

3 3

652
ty′′ +

(
t2 − 1

)
y′ + t3y = 0

3 3

653
y′′ − 2y′ + y = 0

3 3

654
9y′′ + 6y′ + y = 0

3 3

Continued on next page

91



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

655
4y′′ − 4y′ − 3y = 0

3 3

656
4y′′ + 12y′ + 9y = 0

3 3

657
y′′ − 2y′ + 10y = 0

3 3

658
y′′ − 6y′ + 9y = 0

3 3

659
4y′′ + 17y′ + 4y = 0

3 3

660
16y′′ + 24y′ + 9y = 0

3 3

661
25y′′ − 20y′ + 4y = 0

3 3

662
2y′′ + 2y′ + y = 0

3 3

663
9y′′ − 12y′ + 4y = 0

3 3

664
y′′ − 6y′ + 9y = 0

3 3

665
9y′′ + 6y′ + 82y = 0

3 3

666
y′′ + 4y′ + 4y = 0

3 3

667
4y′′ + 12y′ + 9y = 0

3 3

668
y′′ − y′ + y

4 = 0
3 3

669
t2y′′ − 4ty′ + 6y = 0

3 3
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670
t2y′′ + 2ty′ − 2y = 0

3 3

671
t2y′′ + 3ty′ + y = 0

3 3

672
t2y′′ − t(2 + t) y′ + (2 + t) y = 0

3 3

673
xy′′ − y′ + 4x3y = 0

3 3

674
(x− 1) y′′ − xy′ + y = 0

3 3

675
x2y′′ −

(
x− 3

16

)
y = 0

3 3

676
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

677
t2y′′ − 3ty′ + 4y = 0

3 3

678
t2y′′ + 2ty′ + y

4 = 0
3 3

679
2t2y′′ − 5ty′ + 5y = 0

3 3

680
t2y′′ + 3ty′ + y = 0

3 3

681
4t2y′′ − 8ty′ + 9y = 0

3 3

682
t2y′′ + 5ty′ + 13y = 0

3 3
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683
y′′ − 5y′ + 6y = 2 et

3 3

684
y′′ − y′ − 2y = 2 e−t

3 3

685
y′′ + 2y′ + y = 3 e−t

3 3

686
4y′′ − 4y′ + y = 16 e t

2
3 3

687
y′′ + y = tan(t)

3 3

688
y′′ + 9y = 9

(
sec2 (3t)

) 3 3

689
y′′ + 4y′ + 4y = e−2t

t2

3 3

690
y′′ + 4y = 3 csc (2t)

3 3

691
y′′ + y = 2 sec

(
t

2

) 3 3

692
y′′ − 2y′ + y = et

t2 + 1
3 3

693
y′′ − 5y′ + 6y = g(t)

3 3

694
y′′ + 4y = g(t)

3 3

695
t2y′′ − 2y = 3t2 − 1

3 3
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696
t2y′′ − t(2 + t) y′ + (2 + t) y = 2t3

3 3

697
ty′′ − (t+ 1) y′ + y = e2tt2

3 3

698
(1− t) y′′ + ty′ − y = 2(t− 1)2 e−t

3 3

699
x2y′′ − 3xy′ + 4y = x2 ln(x)

3 3

700
x2y′′ + xy′ +

(
x2 − 1

4

)
y = g(x)

3 3

701
t2y′′ − 2ty′ + 2y = 4t2

3 3

702
t2y′′ + 7ty′ + 5y = t

3 3

703
ty′′ − (t+ 1) y′ + y = e2tt2

3 3

704
(1− t) y′′ + ty′ − y = 2(t− 1) e−t

3 3

705
u′′ + 2u = 0

3 3

706
u′′ + u′

4 + 2u = 0
3 3

707
u′′ + u′

8 + 4u = 3 cos
(
t

4

) 3 3

708
u′′ + u′

8 + 4u = 3 cos (2t)
3 3
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709
u′′ + u′

8 + 4u = 3 cos (6t)
3 3

710
u′′ + u′ + u3

5 = cos(t)
7 7

711
y′′ − y = 0

3 3

712
y′′ − xy′ − y = 0

3 3

713
y′′ + k2x2y = 0

3 3

714
(1− x) y′′ + y = 0

3 3

715 (
x2 + 2

)
y′′ − xy′ + 4y = 0

3 3

716
y′′ + xy′ + 2y = 0

3 3

717 (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 3

718 (
−x2 + 4

)
y′′ + 2y = 0

3 3

719 (
−x2 + 3

)
y′′ − 3xy′ − y = 0

3 3

720
(1− x) y′′ + xy′ − y = 0

3 3

721
2y′′ + xy′ + 3y = 0

3 3

722
y′′ − xy′ − y = 0

3 3
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723 (
x2 + 2

)
y′′ − xy′ + 4y = 0

3 3

724
y′′ + xy′ + 2y = 0

3 3

725
(1− x) y′′ + xy′ − y = 0

3 3

726
y′′ − 2xy′ + λy = 0

3 3

727
y′′ − xy′ − y = 0

3 3

728 (
x2 + 2

)
y′′ − xy′ + 4y = 0

3 3

729
y′′ + xy′ + 2y = 0

3 3

730 (
−x2 + 4

)
y′′ + xy′ + 2y = 0

3 3

731
y′′ + x2y = 0

3 3

732
(1− x) y′′ + xy′ − 2y = 0

3 3

733
y′′ + xy′ + y = 0

3 3

734
y′′ + sin(x)y′ + cos(x)y = 0

3 3

735
x2y′′ + (x+ 1) y′ + 3y ln(x) = 0

3 3

736
y′′ + x2y′ + sin(x)y = 0

3 3

737
y′′ + 4y′ + 6xy = 0

3 3
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738
y′′ + 4y′ + 6xy = 0

3 3

739 (
x2 − 2x− 3

)
y′′ + xy′ + 4y = 0

3 3

740 (
x2 − 2x− 3

)
y′′ + xy′ + 4y = 0

3 3

741 (
x2 − 2x− 3

)
y′′ + xy′ + 4y = 0

3 3

742 (
x3 + 1

)
y′′ + 4xy′ + y = 0

3 3

743 (
x3 + 1

)
y′′ + 4xy′ + y = 0

3 3

744
xy′′ + y = 0

3 3

745 (
−x2 + 1

)
y′′ − xy′ + α2y = 0

3 3

746
y′ − y = 0

3 3

747
y′ − xy = 0

3 3

748
(1− x) y′ = y

3 3

749 (
−x2 + 1

)
y′′ − 2xy′ + α(α+ 1) y = 0

3 3

750 [
x′
1(t) = −x1(t)

10 + 3x2(t)
40 , x′

2(t) =
x1(t)
10 − x2(t)

5

] 3 3

751
[x′

1(t) = 3x1(t)− 2x2(t), x′
2(t) = 4x1(t)− x2(t)]

3 3
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752
[x′

1(t) = −x1(t)− 4x2(t), x′
2(t) = x1(t)− x2(t)]

3 3

753
[x′

1(t) = 2x1(t)− 5x2(t), x′
2(t) = x1(t)− 2x2(t)]

3 3

754 [
x′
1(t) = 2x1(t)−

5x2(t)
2 , x′

2(t) =
9x1(t)

5 − x2(t)
] 3 3

755
[x′

1(t) = x1(t)− x2(t), x′
2(t) = 5x1(t)− 3x2(t)]

3 3

756
[x′

1(t) = x1(t) + 2x2(t), x′
2(t) = −5x1(t)− x2(t)]

3 3

757 [x′
1(t) = x1(t), x′

2(t) = 2x1(t) + x2(t)
− 2x3(t), x′

3(t) = 3x1(t) + 2x2(t) + x3(t)]
3 3

758 [x′
1(t) = −3x1(t) + 2x3(t), x′

2(t) = x1(t)
− x2(t), x′

3(t) = −2x1(t)− x2(t)]
3 3

759
[x′

1(t) = x1(t)− 5x2(t), x′
2(t) = x1(t)− 3x2(t)]

3 3

760
[x′

1(t) = −3x1(t) + 2x2(t), x′
2(t) = −x1(t)− x2(t)]

3 3

761 [
x′
1(t) =

3x1(t)
4 − 2x2(t), x′

2(t) = x1(t)−
5x2(t)

4

] 3 3

762 [
x′
1(t) = −4x1(t)

5 + 2x2(t), x′
2(t) = −x1(t) +

6x2(t)
5

] 3 3
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763

[
x′
1(t) = −x1(t)

4 + x2(t), x′
2(t) =

−x1(t)−
x2(t)
4 , x′

3(t) = −x3(t)
4

] 3 3

764

[
x′
1(t) = −x1(t)

4 + x2(t), x′
2(t) =

−x1(t)−
x2(t)
4 , x′

3(t) =
x3(t)
10

] 3 3

765 [
x′
1(t) = −x1(t)

2 − x2(t)
8 , x′

2(t) = 2x1(t)−
x2(t)
2

] 3 3

766
[x′

1(t) = 3x1(t)− 4x2(t), x′
2(t) = x1(t)− x2(t)]

3 3

767
[x′

1(t) = 4x1(t)− 2x2(t), x′
2(t) = 8x1(t)− 4x2(t)]

3 3

768 [
x′
1(t) = −3x1(t)

2 + x2(t), x′
2(t) = −x1(t)

4 − x2(t)
2

] 3 3

769 [
x′
1(t) = −3x1(t) +

5x2(t)
2 , x′

2(t) = −5x1(t)
2 + 2x2(t)

] 3 3

770 [x′
1(t) = x1(t) + x2(t) + x3(t), x′

2(t) = 2x1(t)
+ x2(t)− x3(t), x′

3(t) = −x2(t) + x3(t)]
3 3

771 [x′
1(t) = x2(t) + x3(t), x′

2(t) = x1(t)
+ x3(t), x′

3(t) = x1(t) + x2(t)]
3 3

772
[x′

1(t) = x1(t)− 4x2(t), x′
2(t) = 4x1(t)− 7x2(t)]

3 3
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773 [
x′
1(t) = −5x1(t)

2 + 3x2(t)
2 , x′

2(t) = −3x1(t)
2 + x2(t)

2

] 3 3

774 [
x′
1(t) = 2x1(t) +

3x2(t)
2 , x′

2(t) = −3x1(t)
2 − x2(t)

] 3 3

775
[x′

1(t) = 3x1(t) + 9x2(t), x′
2(t) = −x1(t)− 3x2(t)]

3 3

776 [x′
1(t) = x1(t), x′

2(t) = −4x1(t)
+ x2(t), x′

3(t) = 3x1(t) + 6x2(t) + 2x3(t)]
3 3

777

[
x′
1(t) = −5x1(t)

2 + x2(t) + x3(t), x′
2(t) = x1(t)

− 5x2(t)
2 + x3(t), x′

3(t) = x1(t) + x2(t)−
5x3(t)

2

] 3 3

778
[x′

1(t) = 2x1(t)− x2(t) + et, x′
2(t) = 3x1(t)− 2x2(t) + t]

3 3

779
[
x′
1(t) = x1(t) +

√
3 x2(t)

+ et, x′
2(t) =

√
3 x1(t)− x2(t) +

√
3 e−t

] 3 3

780 [x′
1(t) = 2x1(t)− 5x2(t)
− cos(t), x′

2(t) = x1(t)− 2x2(t) + sin(t)]
3 3

781
[x′

1(t) = x1(t)+x2(t)+e−2t, x′
2(t) = 4x1(t)−2x2(t)−2 et]

3 3

782 [
x′
1(t) = 4x1(t)−2x2(t)+

1
t3
, x′

2(t) = 8x1(t)−4x2(t)−
1
t2

] 3 3
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783

[
x′
1(t) = −4x1(t) + 2x2(t)

+ 1
t
, x′

2(t) = 2x1(t)− x2(t) +
2
t
+ 4
] 3 3

784
[x′

1(t) = x1(t) + x2(t) + 2 et, x′
2(t) = 4x1(t) + x2(t)− et]

3 3

785
[x′

1(t) = 2x1(t)− x2(t) + et, x′
2(t) = 3x1(t)− 2x2(t)− et]

3 3

786

[
x′
1(t) = −5x1(t)

4 + 3x2(t)
4

+ 2t, x′
2(t) =

3x1(t)
4 − 5x2(t)

4 + et
] 3 3

787
[
x′
1(t) = −3x1(t) +

√
2 x2(t)

+ e−t, x′
2(t) =

√
2 x1(t)− 2x2(t)− e−t

] 3 3

788
[x′

1(t) = 2x1(t)− 5x2(t), x′
2(t) = x1(t)− 2x2(t) + cos(t)]

3 3

789 [x′
1(t) = 2x1(t)− 5x2(t)
+ csc(t), x′

2(t) = x1(t)− 2x2(t) + sec(t)]
3 3

790
[
x′
1(t) = −x1(t)

2 − x2(t)
8 + e− t

2

2 , x′
2(t) = 2x1(t)−

x2(t)
2

]
3 3

791 [x′
1(t) = −2x1(t) + x2(t)
+ 2 e−t, x′

2(t) = x1(t)− 2x2(t) + 3t]
3 3

792
[x′

1(t) = 3x1(t)− 2x2(t), x′
2(t) = 2x1(t)− 2x2(t)]

3 3
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793
[x′

1(t) = 5x1(t)− x2(t), x′
2(t) = 3x1(t) + x2(t)]

3 3

794
[x′

1(t) = 2x1(t)− x2(t), x′
2(t) = 3x1(t)− 2x2(t)]

3 3

795
[x′

1(t) = x1(t)− 4x2(t), x′
2(t) = 4x1(t)− 7x2(t)]

3 3

796
[x′

1(t) = x1(t)− 5x2(t), x′
2(t) = x1(t)− 3x2(t)]

3 3

797
[x′

1(t) = 2x1(t)− 5x2(t), x′
2(t) = x1(t)− 2x2(t)]

3 3

798
[x′

1(t) = 3x1(t)− 2x2(t), x′
2(t) = 4x1(t)− x2(t)]

3 3

799 [
x′
1(t) = −x1(t)− x2(t), x′

2(t) = −5x2(t)
2

] 3 3

800
[x′

1(t) = 3x1(t)− 4x2(t), x′
2(t) = x1(t)− x2(t)]

3 3

801
[x′

1(t) = x1(t) + 2x2(t), x′
2(t) = −5x1(t)]

3 3

802
[x′

1(t) = −x1(t), x′
2(t) = −x2(t)]

3 3

803 [
x′
1(t) = 2x1(t)−

5x2(t)
2 , x′

2(t) =
9x1(t)

5 − x2(t)
] 3 3

804
[x′

1(t) = x1(t) + x2(t)− 2, x′
2(t) = x1(t)− x2(t)]

3 3

805
[x′

1(t) = −2x1(t) + x2(t)− 2, x′
2(t) = x1(t)− 2x2(t) + 1]

3 3

806
[x′

1(t) = −x1(t)− x2(t)− 1, x′
2(t) = 2x1(t)− x2(t) + 5]

3 3
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807
[x′(t) = −x(t), y′(t) = −2y(t)]

3 3

808
[x′(t) = −x(t), y′(t) = 2y(t)]

3 3

809
[x′(t) = −x(t), y′(t) = 2y(t)]

3 3

810
[x′(t) = −y(t), y′(t) = x(t)]

3 3

811
[x′(t) = −y(t), y′(t) = x(t)]

3 3

812
y′′′′ + 4y′′′ + 3y = t

3 3

813
t(t− 1) y′′′′ + ety′′ + 4t2y = 0

7 7

814
y′′′′ + y′′ = 0

3 3

815
y′′′ + 2y′′ − y′ − 2y = 0

3 3

816
xy′′′ − y′′ = 0

3 3

817
x3y′′′ + x2y′′ − 2xy′ + 2y = 0

3 3

818
y′′′ + 2y′′ − y′ − 3y = 0

3 3

819
ty′′′ + 2y′′ − y′ + ty = 0

3 3

820
(2− t) y′′′ + (2t− 3) y′′ − ty′ + y = 0

3 3

821
t2(t+ 3) y′′′ − 3t(2 + t) y′′ + 6(t+ 1) y′ − 6y = 0

3 3
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822
y′′′ − y′′ − y′ + y = 0

3 3

823
y′′′ − 3y′′ + 3y′ + y = 0

3 3

824
y′′′′ − 4y′′′ + 4y′′ = 0

3 3

825
y(6) + y = 0

3 3

826
y(6) − 3y′′′′ + 3y′′ − y = 0

3 3

827
y(6) − y′′ = 0

3 3

828
y(5) − 3y′′′′ + 3y′′′ − 3y′′ + 2y′ = 0

3 3

829
y(8) + 8y′′′′ + 16y = 0

3 3

830
y′′′′ + 2y′′ + y = 0

3 3

831
y′′′ + 5y′′ + 6y′ + 2y = 0

3 3

832
y′′′′ − 7y′′′ + 6y′′ + 30y′ − 36y = 0

3 3

833
y′′ − y′ − 6y = 0

3 3

834
y′′ + 3y′ + 2y = 0

3 3

835
y′′ − 2y′ + 2y = 0

3 3

836
y′′ − 2y′ + 4y = 0

3 3
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837
y′′ + 2y′ + 5y = 0

3 3

838
y′′′′ − 4y′′′ + 6y′′ − 4y′ + y = 0

3 3

839
y′′′′ − 4y = 0

3 3

840
y′′ + ω2y = cos (2t)

3 3

841
y′′ − 2y′ + 2y = e−t

3 3

842
y′′ + 4y =

{
1 0 ≤ t < π

0 π ≤ t < ∞
3 3

843
y′′ + 4y =

{
1 0 ≤ t < 1
0 1 ≤ t < ∞

3 3

844
y′′ + y =


t 0 ≤ t < 1

2− t 1 ≤ t < 2
0 2 ≤ t < ∞

3 3

845
y′′ + y =

{
1 0 ≤ t < 3π
0 3π ≤ t < ∞

3 3

846
y′′ + 2y′ + 2y =

{
1 π ≤ t < 2π
0 otherwise

3 3

847
y′′ + 4y = sin(t)− θ(−2π + t) sin(t)

3 3
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848
y′′ + 3y′ + 2y =

{
1 0 ≤ t < 10
0 otherwise

3 3

849
y′′ + y′ + 5y

4 = t− θ
(
t− π

2

)(
t− π

2

) 3 3

850
y′′ + y′ + 5y

4 =
{

sin(t) 0 ≤ t < π

0 otherwise
3 3

851
y′′ + 4y = θ(−π + t)− θ(−3π + t)

3 3

852
y′′′′ + 5y′′ + 4y = 1− θ(−π + t)

3 3

853
u′′ + u′

4 + u = k

(
θ

(
t− 3

2

)
− θ

(
t− 5

2

)) 3 3

854
u′′ + u′

4 + u =
θ
(
t− 3

2

)
2 −

θ
(
t− 5

2

)
2

3 3

855
u′′+ u′

4 +u = θ(t− 5) (t− 5)− θ(t− 5− k) (t− 5− k)
k

3 3

856
y′′ + 2y′ + 2y = δ(−π + t)

3 3

857
y′′ + 4y = δ(−π + t)− δ(−2π + t)

3 3

858
y′′ + 3y′ + 2y = δ(t− 5) + θ(−10 + t)

3 3

859
y′′ + 2y′ + 3y = sin(t) + δ(−3π + t)

3 3

Continued on next page

107



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

860
y′′ + y = δ(−2π + t) cos(t)

3 3

861
y′′ + 4y = 2δ

(
t− π

4

) 3 3

862
y′′ + 2y′ + 2y = cos(t) + δ

(
t− π

2

) 3 3

863
y′′′′ − y = δ(t− 1)

3 3

864
y′′ + y′

2 + y = δ(t− 1)
3 3

865
y′′ + y′

4 + y = δ(t− 1)
3 3

866
y′′ + y = θ(t− 4 + k)− θ(t− 4− k)

2k
3 3

867
y′′ + 2y′ + 2y = f(t)

3 3

868
y′′ + 2y′ + 2y = δ(−π + t)

3 3

869
y′ = 2y

3 3

870
y + xy′ = x2 3 3

871
y′ + 2xy = x

3 3

872
2y′ + x

(
y2 − 1

)
= 0

3 3
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873
y′ = x2(1 + y2

) 3 3

874
y′ = −x

3 3

875
y′ = −x sin(x)

3 3

876
y′ = ln(x)x

3 3

877
y′ = −x ex

3 3

878
y′ = x sin

(
x2) 3 3

879
y′ = tan(x)

3 3

880
y′ = cos(x)− y tan(x)

3 3

881
y′ = x2 − 2x2y + 2

x3

3 3

882
y′ = x

(
1 + y2

) 3 3

883
y′ = −y(y + 1)

x

3 3

884
y′ = ay

a−1
a

3 3

885
y′ = |y|+ 1

7 3
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886
y′ = −1− x

2 +
√
x2 + 4x+ 4y

2
3 3

887
y′ + ay = 0

3 3

888
y′ + 3x2y = 0

3 3

889
xy′ + y ln(x) = 0

3 3

890
xy′ + 3y = 0

3 3

891
x2y′ + y = 0

3 3

892
y′ + (x+ 1) y

x
= 0

3 3

893
xy′ +

(
1 + 1

ln(x)

)
y = 0

3 3

894
xy′ + (1 + x cot(x)) y = 0

3 3

895
y′ − 2xy

x2 + 1 = 0
3 3

896
y′ + ky

x
= 0

3 3

897
y′ + tan (kx) y = 0

3 3

898
y′ + 3y = 1

3 3
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899
y′ +

(
1
x
− 1
)
y = −2

x

3 3

900
y′ + 2xy = x e−x2 3 3

901
y′ + 2xy

x2 + 1 = e−x2

x2 + 1
3 3

902
y′ + y

x
= 7

x2 + 3
3 3

903
y′ + 4y

x− 1 = 1
(x− 1)5

+ sin(x)
(x− 1)4

3 3

904
xy′ +

(
2x2 + 1

)
y = x3e−x2 3 3

905
2y + xy′ = 2

x2 + 1
3 3

906
y′ + y tan(x) = cos(x)

3 3

907
(x+ 1) y′ + 2y = sin(x)

x+ 1
3 3

908
(−2 + x) (x− 1) y′ − (4x− 3) y = (−2 + x)3

3 3

909
y′ + 2 sin(x) cos(x)y = e−

(
sin2(x)

) 3 3

910
x2y′ + 3xy = ex

3 3
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911
y′ + 7y = e3x

3 3

912 (
x2 + 1

)
y′ + 4xy = 2

x2 + 1
3 3

913
xy′ + 3y = 2

x (x2 + 1)
3 3

914
y′ + cot(x)y = cos(x)

3 3

915
y′ + y

x
= 2

x2 + 1
3 3

916 (x− 1) y′ + 3y = 1
(x− 1)3

+ sin(x)
(x− 1)2

3 3

917
2y + xy′ = 8x2 3 3

918
xy′ − 2y = −x2 3 3

919
y′ + 2xy = x

3 3

920
(x− 1) y′ + 3y = 1 + (x− 1) (sec2(x))

(x− 1)3
3 3

921
(2 + x) y′ + 4y = 2x2 + 1

x (2 + x)3
3 3

922 (
x2 − 1

)
y′ − 2xy = x

(
x2 − 1

) 3 3
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923
xy′ − 2y = −1

3 3

924 (
sec2(y)

)
y′ − 3 tan(y) = −1

3 3

925
ey2
(
2yy′ + 2

x

)
= 1

x2
3 3

926 xy′

y
+ 2 ln(y) = 4x2 3 3

927 y′

(y + 1)2
− 1

x (y + 1) = − 3
x2

3 3

928
y′ = 3x2 + 2x+ 1

y − 2
3 3

929
sin(x) sin(y) + cos(y)y′ = 0

3 3

930
xy′ + y2 + y = 0

3 3

931 (
3y3 + 3y cos(y) + 1

)
y′ + (1 + 2x) y

x2 + 1 = 0
3 3

932
x2yy′ =

(
y2 − 1

) 3
2

3 3

933
y′ = x2(1 + y2

) 3 3

934 (
x2 + 1

)
y′ + xy = 0

3 3
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935
y′ = (x− 1) (y − 1) (y − 2)

3 3

936
(y − 1)2 y′ = 2x+ 3

3 3

937
y′ = x2 + 3x+ 2

y − 2
3 3

938
y′ + x

(
y2 + y

)
= 0

3 3

939 (
3y2 + 4y

)
y′ + 2x+ cos(x) = 0

3 3

940
y′ + (y + 1) (y − 1) (y − 2)

x+ 1 = 0
3 3

941
y′ + 2x(y + 1) = 0

3 3

942
y′ = 2xy

(
1 + y2

) 3 3

943
y′
(
x2 + 2

)
= 4x

(
y2 + 2y + 1

) 3 3

944
y′ = −2x

(
y3 − 3y + 2

) 7 3

945
y′ = 2x

1 + 2y
3 3

946
y′ = 2y − y2

3 3

947
x+ yy′ = 0

3 3
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948
y′ + x2(y + 1) (y − 2)2 = 0

3 3

949
(x+ 1) (−2 + x) y′ + y = 0

3 3

950
y′ = 1 + y2

x2 + 1
3 3

951
y′
√
−x2 + 1 +

√
1− y2 = 0

3 3

952
y′ = cos(x)

sin(y)
3 3

953
y′ = ay − by2

3 3

954
y + y′ = 2x e−x

1 + y ex
3 3

955
xy′ − 2y = x6

x2 + y

3 3

956
y′ − y = (x+ 1) e4x

(y + ex)2
3 3

957
y′ − 2y = x e2x

1− y e−2x

3 3

958
y′ = x2 + y2

sin(x)
7 7
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959
y′ = y + ex

x2 + y2
7 7

960
y′ = tan (xy)

3 3

961
y′ = x2 + y2

ln (xy)
7 7

962
y′ =

(
x2 + y2

)
y

1
3

7 7

963
y′ = 2xy

3 3

964
y′ = ln

(
1 + x2 + y2

) 7 7

965
y′ = 2x+ 3y

x− 4y
3 3

966
y′ =

√
x2 + y2

7 7

967
y′ = x

(
y2 − 1

) 2
3

3 3

968
y′ =

(
x2 + y2

)2 7 7

969
y′ =

√
x+ y

3 3

970
y′ = tan(y)

x− 1
3 3

971
y′ = y

2
5

3 3
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972
y′ = 3x(y − 1)

1
3

3 3

973
y′ = 3x(y − 1)

1
3

3 3

974
y′ = 3x(y − 1)

1
3

3 3

975
y′ − y = xy2

3 3

976
y′ = y + x e− y

x

x

3 3

977
x2y′ = y2 + xy − x2 3 3

978
x2y′ = y2 + xy − x2 3 3

979
y + y′ = y2

3 3

980
7xy′ − 2y = −x2

y6
3 3

981
x2y′ + 2y = 2 e 1

x
√
y

3 3

982 (
x2 + 1

)
y′ + 2xy = 1

(x2 + 1) y
3 3

983
y′ − xy = x3y3

3 3

984
y′ − (x+ 1) y

3x = y4
3 3
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985
y′ − 2y = xy3

3 3

986
y′ − xy = xy

3
2

3 3

987
y + xy′ = x4y4

3 3

988
y′ − 2y = 2√y

3 3

989
y′ − 4y = 48x

y2
3 3

990
x2y′ + 2xy = y3

3 3

991
y′ − y = x

√
y

3 3

992
y′ = x+ y

x

3 3

993
y′ = y2 + 2xy

x2

3 3

994
xy3y′ = y4 + x4 3 3

995
y′ = y

x
+ sec

(y
x

) 3 3

996
x2y′ = y2 + xy + x2 3 3

997
xyy′ = x2 + 2y2

3 3
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998
y′ = 2y2 + x2e−

y2

x2

2xy
3 3

999
y′ = xy + y2

x2

3 3

1000
y′ = x3 + y3

xy2
3 3

1001
xyy′ + x2 + y2 = 0

3 3

1002
y′ = y2 − 3xy − 5x2

x2

3 3

1003
x2y′ = 2x2 + y2 + 4xy

3 3

1004
xyy′ = 3x2 + 4y2

3 3

1005
y′ = x+ y

x− y

3 3

1006
(−y + xy′) (ln(y)− ln(x)) = x

3 3

1007
y′ = y3 + 2xy2 + x2y + x3

x (x+ y)2
3 3

1008
y′ = 2y + x

2x+ y

3 3
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1009
y′ = y

y − 2x
3 3

1010
y′ = xy2 + 2y3

x3 + x2y + xy2
3 3

1011
y′ = x3 + x2y + 3y3

x3 + 3xy2
3 3

1012
x2y′ = y2 + xy − 4x2 3 3

1013
xyy′ = x2 − xy + y2

3 3

1014
y′ = 2y2 − xy + 2x2

xy + 2x2

3 3

1015
y′ = y2 + xy + x2

xy

3 3

1016
y′ = −6x+ y − 3

2x− y − 1
3 3

1017
y′ = 2x+ y + 1

x+ 2y − 4
3 3

1018
y′ = −x+ 3y − 14

x+ y − 2
3 3

1019
3xy2y′ = y3 + x

3 3
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1020
xyy′ = 3x6 + 6y2

3 3

1021
x3y′ = 2y2 + 2x2y − 2x4 3 3

1022
y′ = y2e−x + 4y + 2 ex

3 3

1023
y′ = y2 + y tan(x) + tan2(x)

sin(x)2
3 3

1024
x ln(x)2y′ = −4 ln(x)2 + y ln(x) + y2

3 3

1025
2x
(
y + 2

√
x
)
y′ =

(
y +

√
x
)2 3 3

1026 (
y + ex2

)
y′ = 2x

(
y2 + y ex2 + e2x2

) 3 3

1027
y′ + 2y

x
= 3x2y2 + 6xy + 2

x2 (2xy + 3)
3 3

1028
y′ + 3y

x
= 3x4y2 + 10x2y + 6

x3 (2x2y + 5)
3 3

1029
y′ = 1 + x− (1 + 2x) y + xy2

3 3

1030
6x2y2 + 4x3yy′ = 0

3 3

1031
3 cos(x)y + 4x ex + 2x3y + (3 sin(x) + 3) y′ = 0

3 3

1032
14x2y3 + 21x2y2y′ = 0

3 3
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1033
2x− 2y2 +

(
12y2 − 4xy

)
y′ = 0

3 3

1034
(x+ y)2 + (x+ y)2 y′ = 0

3 3

1035
4x+ 7y + (3x+ 4y) y′ = 0

3 3

1036
− 2y2 sin(x) + 3y3 − 2x+

(
4 cos(x)y + 9xy2

)
y′ = 0

3 3

1037
2x+ y + (2y + 2x) y′ = 0

3 3

1038
3x2 + 2xy + 4y2 +

(
x2 + 8xy + 18y

)
y′ = 0

3 3

1039
2x2 + 8xy + y2 +

(
2x2 + xy3

3

)
y′ = 0

7 7

1040 1
x
+ 2x+

(
1
y
+ 2y

)
y′ = 0

3 3

1041
y2 sin(x) + xy3 cos(x) +

(
x sin(x)y + xy3 cos(x)

)
y′ = 0

7 3

1042 x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0 3 3

1043
ex
(
x2y2 + 2xy2

)
+ 6x+

(
2x2y ex + 2

)
y′ = 0

3 3

1044
x2ex2+y

(
2x2 + 3

)
+ 4x+

(
x3ex2+y − 12y2

)
y′ = 0

3 3

1045
exy
(
x4y + 4x3)+ 3y +

(
x5exy + 3x

)
y′ = 0

3 3
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1046
3x2 cos(x)y− x3y2 sin(x) + 4x+

(
8y− x4 sin(x)y

)
y′ = 0

7 7

1047
4x3y2 − 6x2y − 2x− 3 +

(
2x4y − 2x3) y′ = 0

3 3

1048 − 4 cos(x)y + 4 sin(x) cos(x)
+ sec2(x) + (4y − 4 sin(x)) y′ = 0

3 3

1049 (
y3 − 1

)
ex + 3y2(1 + ex) y′ = 0

3 3

1050
sin(x)− sin(x)y − 2 cos(x) + cos(x)y′ = 0

3 3

1051
(2x− 1) (y − 1) + (2 + x) (x− 3) y′ = 0

3 3

1052
7x+ 4y + (4x+ 3y) y′ = 0

3 3

1053
ex
(
x4y2 + 4x3y2 + 1

)
+
(
2x4y ex + 2y

)
y′ = 0

3 3

1054
x3y4 + x+

(
x4y3 + y

)
y′ = 0

3 3

1055
3x2 + 2y + (2y + 2x) y′ = 0

3 3

1056
x3y4 + 2x+

(
x4y3 + 3y

)
y′ = 0

3 3

1057
x2 + y2 + 2xyy′ = 0

3 3

1058
y′ + 2y

x
= − 2xy

x2 + 2x2y + 1
3 3
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1059
y′ − 3y

x
= 2x4(4x3 − 3y)

3x5 + 3x3 + 2y
3 3

1060
y′ + 2xy = −

e−x2
(
3x+ 2y ex2

)
2x+ 3y ex2

3 3

1061
y +

(
2x+ 1

y

)
y′ = 0

3 3

1062
− y2 + x2y′ = 0

3 3

1063
y − xy′ = 0

3 3

1064
3x2y + 2x3y′ = 0

3 3

1065
2y3 + 3y2y′ = 0

3 3

1066
5xy + 2y + 5 + 2xy′ = 0

3 3

1067
xy + x+ 2y + 1 + (x+ 1) y′ = 0

3 3

1068
27xy2 + 8y3 +

(
18x2y + 12xy2

)
y′ = 0

3 3

1069
6xy2 + 2y +

(
12x2y + 12xy2

)
y′ = 0

7 3

1070
y2 +

(
xy2 + 6xy + 1

y

)
y′ = 0

3 3

1071
12x3y + 24x2y2 +

(
9x4 + 32x3y + 4y

)
y′ = 0

3 3
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1072
x2y + 4xy + 2y +

(
x2 + x

)
y′ = 0

3 3

1073
− y +

(
x4 − x

)
y′ = 0

3 3

1074
cos(x) cos(y) + (sin(x) cos(y)− sin(x) sin(y) + y) y′ = 0

3 3

1075
2xy + y2 +

(
2xy + x2 − 2xy2 − 2xy3

)
y′ = 0

7 7

1076
y sin(y) + x(sin(y)− y cos(y)) y′ = 0

3 3

1077
ay + bxy + (cx+ dxy) y′ = 0

3 3

1078
3x2y3 − y2 + y + (−xy + 2x) y′ = 0

3 3

1079
2y + 3

(
x2 + x2y3

)
y′ = 0

3 3

1080
a cos(x)y − y2 sin(x) + (b cos(x)y − x sin(x)y) y′ = 0

3 3

1081
x4y4 + x5y3y′ = 0

3 3

1082
y(x cos(x) + 2 sin(x)) + x(y + 1) y′ = 0

3 3

1083
x4y3 + y +

(
x5y2 − x

)
y′ = 0

3 3

1084
3xy + 2y2 + y +

(
x2 + 2xy + x+ 2y

)
y′ = 0

3 3

1085
12xy + 6y3 +

(
9x2 + 10xy2

)
y′ = 0

3 3
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1086
3x2y2 + 2y + 2xy′ = 0

3 3

1087
y′′ − 7y′ + 10y = 0

3 3

1088
y′′ − 2y′ + 2y = 0

3 3

1089
y′′ − 2y′ + 2y = 0

3 3

1090
y′′ − 2y′ + y = 0

3 3

1091
y′′ − 2y′ + y = 0

3 3

1092 (
x2 − 1

)
y′′ + 4xy′ + 2y = 0

3 3

1093
y′′ − 2y′ − 3y = 0

3 3

1094
y′′ − 6y′ + 9y = 0

3 3

1095
y′′ − 2ay′ + a2y = 0

3 3

1096
x2y′′ + xy′ − y = 0

3 3

1097
x2y′′ − xy′ + y = 0

3 3

1098
x2y′′ − (2a− 1)xy′ + a2y = 0

3 3

1099
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

1100
(x− 1) y′′ − xy′ + y = 0

3 3
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1101
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

1102 4x2 sin(x)y′′ − 4x(x cos(x) + sin(x)) y′
+ (2x cos(x) + 3 sin(x)) y = 0

3 3

1103
(3x− 1) y′′ − (2 + 3x) y′ + (6x− 8) y = 0

3 3

1104 (
x2 − 4

)
y′′ + 4xy′ + 2y = 0

3 3

1105
(1 + 2x) y′′ − 2

(
2x2 − 1

)
y′ − 4(x+ 1) y = 0

7 3

1106 (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 3

1107
(1 + 2x) y′′ − 2y′ − (2x+ 3) y = (1 + 2x)2

3 3

1108
x2y′′ + xy′ − y = 4

x2

3 3

1109
x2y′′ − xy′ + y = x

3 3

1110
y′′ − 3y′ + 2y = 1

1 + e−x

3 3

1111
y′′ − 2y′ + y = 7x 3

2 ex
3 3

1112 4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y

= 4
√
x ex(1 + 4x)

3 3

1113
y′′ − 2y′ + 2y = ex sec(x)

3 3
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1114
y′′ + 4xy′ +

(
4x2 + 2

)
y = 8 e−x(2+x) 3 3

1115
x2y′′ + xy′ − 4y = −6x− 4

3 3

1116
x2y′′ + 2x(x− 1) y′ +

(
x2 − 2x+ 2

)
y = x3e2x

3 3

1117
x2y′′ − x(2x− 1) y′ +

(
x2 − x− 1

)
y = exx2 3 3

1118
(−2x+ 1) y′′ + 2y′ + (2x− 3) y =

(
4x2 − 4x+ 1

)
ex

3 3

1119
x2y′′ − 3xy′ + 4y = 4x4 3 3

1120
2xy′′ + (1 + 4x) y′ + (1 + 2x) y = 3

√
x e−x

3 3

1121
xy′′ − (1 + 2x) y′ + (x+ 1) y = −e−x

3 3

1122
4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 4x 5

2 e2x
3 3

1123
x2y′′ − 5xy′ + 8y = 4x2 3 3

1124
xy′′ + (2− 2x) y′ + (−2 + x) y = 0

3 3

1125
x2y′′ − 4xy′ + 6y = 0

3 3

1126
x2 ln(x)2y′′ − 2x ln(x)y′ + (2 + ln(x)) y = 0

3 3

1127
4xy′′ + 2y′ + y = 0

3 3
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1128
xy′′ − (2x+ 2) y′ + (2 + x) y = 0

3 3

1129
x2y′′ − (2a− 1)xy′ + a2y = 0

3 3

1130
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

1131
xy′′ − (1 + 4x) y′ + (4x+ 2) y = 0

3 3

1132 4x2 sin(x)y′′ − 4x(x cos(x) + sin(x)) y′
+ (2x cos(x) + 3 sin(x)) y = 0

3 3

1133
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

1134
(1 + 2x)xy′′ − 2

(
2x2 − 1

)
y′ − 4(x+ 1) y = 0

3 3

1135 (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 3

1136
xy′′ − (1 + 4x) y′ + (4x+ 2) y = 0

3 3

1137
x2y′′ − 3xy′ + 4y = 4x4 3 3

1138
(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

7 3

1139
(x+ 1)2 y′′ − 2(x+ 1) y′ −

(
x2 + 2x− 1

)
y = (x+ 1)3 ex

3 3

1140
x2y′′ + 2xy′ − 2y = x2 3 3

1141 (
x2 − 4

)
y′′ + 4xy′ + 2y = 2 + x

3 3
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1142
y′ + y2 + k2 = 0

3 3

1143
y′ + y2 − 3y + 2 = 0

3 3

1144
y′ + y2 + 5y − 6 = 0

3 3

1145
y′ + y2 + 8y + 7 = 0

3 3

1146
y′ + y2 + 14y + 50 = 0

3 3

1147
6y′ + 6y2 − y − 1 = 0

3 3

1148
36y′ + 36y2 − 12y + 1 = 0

3 3

1149
x2(y′ + y2

)
− x(2 + x) y + x+ 2 = 0

3 3

1150
y′ + y2 + 4xy + 4x2 + 2 = 0

3 3

1151
(1 + 2x)

(
y′ + y2

)
− 2y − 2x− 3 = 0

3 3

1152
(3x− 1)

(
y′ + y2

)
− (2 + 3x) y − 6x+ 8 = 0

3 3

1153
x2(y′ + y2

)
+ xy + x2 − 1

4 = 0
3 3

1154
x2(y′ + y2

)
− 7xy + 7 = 0

3 3

1155
y′′ + 9y = tan (3x)

3 3
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1156
y′′ + 4y = sin (2x)

(
sec2 (2x)

) 3 3

1157
y′′ − 3y′ + 2y = 4

1 + e−x

3 3

1158
y′′ − 2y′ + 2y = 3 ex sec(x)

3 3

1159
y′′ − 2y′ + y = 14x 3

2 ex
3 3

1160
y′′ − y = 4 e−x

1− e−2x

3 3

1161
x2y′′ + xy′ − y = 2x2 + 2

3 3

1162
x2y′′ + (2− 2x) y′ + (−2 + x) y = e2x

7 7

1163
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 4

√
x ex

3 3

1164
y′′ + 4xy′ +

(
4x2 + 2

)
y = 4 e−x(2+x) 3 3

1165
x2y′′ − 4xy′ + 6y = x

5
2

3 3

1166
x2y′′ − 3xy′ + 3y = 2x4 sin(x)

3 3

1167
(1 + 2x) y′′ − 2y′ − (2x+ 3) y = (1 + 2x)2 e−x

3 3

1168
2xy′′ + 2y′ + 2y = sin

(√
x
) 3 3
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1169
xy′′ − (2x+ 2) y′ + (2 + x) y = 6x3ex

3 3

1170
x2y′′ − (2a− 1)xy′ + a2y = xa+1 3 3

1171
x2y′′ − 2xy′ +

(
x2 + 2

)
y = x3 cos(x)

3 3

1172
xy′′ − y′ − 4x3y = 8x5 3 3

1173 sin(x)y′′ + (2 sin(x)− cos(x)) y′
+ (sin(x)− cos(x)) y = e−x

3 3

1174
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 8x 5

2
3 3

1175
4x2y′′ − 4xy′ +

(
4x2 + 3

)
y = x

7
2

3 3

1176
x2y′′ − 2xy′ −

(
x2 − 2

)
y = 3x4 3 3

1177
x2y′′ − 2x(x+ 1) y′ +

(
x2 + 2x+ 2

)
y = x3ex

3 3

1178
x2y′′ − xy′ − 3y = x

3
2

3 3

1179
x2y′′ − x(x+ 4) y′ + 2(x+ 3) y = exx4 3 3

1180
x2y′′ − 2x(2 + x) y′ +

(
x2 + 4x+ 6

)
y = 2x ex

3 3

1181
x2y′′ − 4xy′ +

(
x2 + 6

)
y = x4 3 3

1182
(x− 1) y′′ − xy′ + y = 2(x− 1)2 ex

3 3
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1183
4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = x

5
2 ex

3 3

1184
(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = (3x− 1)2 e2x

3 3

1185
(x− 1)2 y′′ − 2(x− 1) y′ + 2y = (x− 1)2

3 3

1186
(x− 1)2 y′′ −

(
x2 − 1

)
y′ + (x− 1)3 y = (x− 1)3 ex

7 7

1187
(x− 1)2 y′′ + 4xy′ + 2y = 2x

3 3

1188
x2y′′ + 2xy′ − 2y = −2x2 3 3

1189
(x+ 1) (2x+ 3) y′′ + 2(2 + x) y′ − 2y = (2x+ 3)2

3 3

1190
(2 + x) y′′ + xy′ + 3y = 0

3 3

1191 (
3x2 + 1

)
y′′ + 3x2y′ − 2y = 0

3 3

1192 (
2x2 + 1

)
y′′ + (2− 3x) y′ + 4y = 0

3 3

1193 (
x2 + 1

)
y′′ + (2− x) y′ + 3y = 0

3 3

1194 (
3x2 + 1

)
y′′ − 2xy′ + 4y = 0

3 3

1195
xy′′ + (2x+ 4) y′ + (2 + x) y = 0

3 3

1196
x2y′′ + 2xy′ − 3xy = 0

3 3
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1197
(2− x) y′′ + 2y = 0

3 3

1198
(x+ 1) y′′ + 2(x− 1)2 y′ + 3y = 0

3 3

1199
x2(1− x) y′′ + x(x+ 4) y′ + (2− x) y = 0

3 3

1200
x2(x+ 1) y′′ + x(1 + 2x) y′ − (4 + 6x) y = 0

3 3

1201
x2(x+ 1) y′′ − x

(
−x2 − 6x+ 1

)
y′ +

(
x2 + 6x+ 1

)
y = 0

3 3

1202
x2(3x+ 1) y′′ + x

(
x2 + 12x+ 2

)
y′ + 2x(x+ 3) y = 0

3 3

1203
x2(2x2 + 1

)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

3 3

1204
x2(x2 + 2

)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

3 3

1205 (
x2 + 1

)
y′′ + 6xy′ + 6y = 0

3 3

1206 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

1207 (
x2 + 1

)
y′′ − 8xy′ + 20y = 0

3 3

1208 (
−x2 + 1

)
y′′ − 8xy′ − 12y = 0

3 3

1209 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3

1210 (
x2 + 1

)
y′′ + 2xy′ + y

4 = 0
3 3
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1211 (
−x2 + 1

)
y′′ − 5xy′ − 4y = 0

3 3

1212 (
x2 + 1

)
y′′ − 10xy′ + 28y = 0

3 3

1213
y′′ + xy′ + 2y = 0

3 3

1214
y′′ + 2xy′ + 3y = 0

3 3

1215 (
x2 + 1

)
y′′ + xy′ + y = 0

3 3

1216 (
2x2 + 1

)
y′′ − 9xy′ − 6y = 0

3 3

1217 (
8x2 + 1

)
y′′ + 2y = 0

3 3

1218
y′′ − y = 0

3 3

1219
y′′ − (x− 3) y′ − y = 0

3 3

1220 (
2x2 − 4x+ 1

)
y′′ + 10(x− 1) y′ + 6y = 0

3 3

1221 (
2x2 − 8x+ 11

)
y′′ − 16(−2 + x) y′ + 36y = 0

3 3

1222 (
3x2 + 6x+ 5

)
y′′ + 9(x+ 1) y′ + 3y = 0

3 3

1223 (
x2 − 4

)
y′′ − xy′ − 3y = 0

3 3

1224
y′′ + (x− 3) y′ + 3y = 0

3 3
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1225 (
3x2 − 6x+ 5

)
y′′ + (x− 1) y′ + 12y = 0

3 3

1226 (
4x2 − 24x+ 37

)
y′′ + y = 0

3 3

1227 (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

3 3

1228 (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

3 3

1229 (
x2 + 1

)
y′′ + 4xy′ + 2y = 0

3 3

1230
y′′ − 2xy′ + 2αy = 0

3 3

1231
y′′ − xy = 0

3 3

1232 (
−2x3 + 1

)
y′′ − 10x2y′ − 8xy = 0

3 3

1233 (
x3 + 1

)
y′′ + 7x2y′ + 9xy = 0

3 3

1234 (
−2x3 + 1

)
y′′ + 6x2y′ + 24xy = 0

3 3

1235 (
−x3 + 1

)
y′′ + 15x2y′ − 36xy = 0

3 3

1236 (
2x5 + 1

)
y′′ + 14x4y′ + 10x3y = 0

3 3

1237
y′′ + x2y = 0

3 3

1238
y′′ + x6y′ + 7x5y = 0

3 3
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1239 (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

3 3

1240 (
−x6 + 1

)
y′′ − 12x5y′ − 30x4y = 0

3 3

1241
y′′ + x5y′ + 6x4y = 0

3 3

1242
(3x+ 1) y′′ + xy′ + 2y = 0

3 3

1243 (
2x2 + x+ 1

)
y′′ + (2 + 8x) y′ + 4y = 0

3 3

1244 (
−2x2 + 1

)
y′′ + (2− 6x) y′ − 2y = 0

3 3

1245 (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

3 3

1246
(2 + x) y′′ + (x+ 1) y′ + 3y = 0

3 3

1247 (
x2 + 3x+ 3

)
y′′ + (6 + 4x) y′ + 2y = 0

3 3

1248
(x+ 4) y′′ + (2 + x) y′ + 2y = 0

3 3

1249 (
2x2 − 3x+ 2

)
y′′ − (4− 6x) y′ + 2y = 0

3 3

1250 (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

3 3

1251 (
x2 − x+ 1

)
y′′ − (1− 4x) y′ + 2y = 0

3 3

1252
(2 + x) y′′ + (2 + x) y′ + y = 0

3 3
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1253
x2y′′ − (6− 7x) y′ + 8y = 0

3 3

1254 (
2x2 + x+ 1

)
y′′ + (1 + 7x) y′ + 2y = 0

3 3

1255
(x+ 3) y′′ + (1 + 2x) y′ − (2− x) y = 0

3 3

1256
y′′ + 3xy′ +

(
2x2 + 4

)
y = 0

3 3

1257
(4x+ 2) y′′ − 4y′ − (6 + 4x) y = 0

3 3

1258
(1 + 2x) y′′ − (−2x+ 1) y′ − (3− 2x) y = 0

3 3

1259
(5 + 2x) y′′ − y′ + (x+ 5) y = 0

3 3

1260
(x+ 4) y′′ − (2x+ 4) y′ + (6 + x) y = 0

3 3

1261
(2 + 3x) y′′ − xy′ + 2xy = 0

3 3

1262
(2x+ 3) y′′ + 3y′ − xy = 0

3 3

1263
(2x+ 3) y′′ − 3y′ − (2 + x) y = 0

3 3

1264
(10− 2x) y′′ + (x+ 1) y = 0

3 3

1265
(7 + x) y′′ + (8 + 2x) y′ + (x+ 5) y = 0

3 3

1266
(6 + 4x) y′′ + (1 + 2x) y = 0

3 3
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1267 (
β x2 + xα+ 1

)
y′′ + (δx+ γ) y′ + εy = 0

3 3

1268 (
2x2 + 3x+ 1

)
y′′ + (6 + 8x) y′ + 4y = 0

3 3

1269 (
6x2 − 5x+ 1

)
y′′ − (10− 24x) y′ + 12y = 0

3 3

1270 (
4x2 − 4x+ 1

)
y′′ − (8− 16x) y′ + 8y = 0

3 3

1271 (
x2 + 4x+ 4

)
y′′ + (8 + 4x) y′ + 2y = 0

3 3

1272 (
3x2 + 8x+ 4

)
y′′ + (16 + 12x) y′ + 6y = 0

3 3

1273
y′′ + 2xy′ +

(
2x2 + 3

)
y = 0

3 3

1274
y′′ − 3xy′ +

(
2x2 + 5

)
y = 0

3 3

1275
y′′ + 5xy′ −

(
−x2 + 3

)
y = 0

3 3

1276
y′′ − 2xy′ −

(
3x2 + 2

)
y = 0

3 3

1277
y′′ + 3xy′ +

(
4x2 + 2

)
y = 0

3 3

1278
2y′′ + 5xy′ +

(
2x2 + 4

)
y = 0

3 3

1279
3y′′ + 2xy′ +

(
−x2 + 4

)
y = 0

3 3

1280
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3
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1281
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

1282
(x+ 1) y′′ + x2y′ + (1 + 2x) y = 0

3 3

1283
y′′ +

(
x2 + 2x+ 1

)
y′ + 2y = 0

3 3

1284 (
x2 + 1

)
y′′ + y′

(
x2 + 2

)
+ xy = 0

3 3

1285
(x+ 1) y′′ +

(
2x2 − 3x+ 1

)
y′ − (x− 4) y = 0

3 3

1286
y′′ +

(
3x2 + 12x+ 13

)
y′ + (5 + 2x) y = 0

3 3

1287 (
3x2 + 2x+ 1

)
y′′ +

(
−x2 + 2

)
y′ + (x+ 1) y = 0

3 3

1288 (
x2 + 4x+ 3

)
y′′ −

(
−x2 + 4x+ 5

)
y′ − (2 + x) y = 0

3 3

1289 (
x2 + 2x+ 1

)
y′′ + (1− x) y = 0

3 3

1290 (
−2x2 + x

)
y′′ +

(
−x2 + 3x+ 1

)
y′ + (2 + x) y = 0

3 3

1291 (
2x2 − 11x+ 16

)
y′′ +

(
x2 − 6x+ 10

)
y′ − (2− x) y = 0

3 3

1292 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

1293
x2(x+ 3) y′′ + 5x(x+ 1) y′ − (1− 4x) y = 0

3 3
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1294
x2(−x2 + 2

)
y′′ − x

(
4x2 + 3

)
y′ + (2x+ 2) y = 0

3 3

1295
2x2(x2 + x+ 1

)
y′′ + x

(
5x2 + 3x+ 3

)
y′ + y = 0

3 3

1296
3x2y′′ + 2x

(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

3 3

1297 x2(x2 + 3x+ 3
)
y′′ + x

(
7x2 + 8x+ 5

)
y′

−
(
−9x2 − 2x+ 1

)
y = 0

3 3

1298
4x2y′′ + x

(
4x2 + 2x+ 7

)
y′ −

(
−7x2 − 4x+ 1

)
y = 0

3 3

1299 12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′

−
(
−5x2 − 10x+ 1

)
y = 0

3 3

1300 x2(10x2 + x+ 5
)
y′′ + x

(
48x2 + 3x+ 4

)
y′

+
(
36x2 + x

)
y = 0

3 3

1301
8x2y′′ − 2x

(
−x2 − 4x+ 3

)
y′ +

(
x2 + 6x+ 3

)
y = 0

3 3

1302 18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′

−
(
−5x2 − 2x+ 1

)
y = 0

3 3

1303
x
(
x2 + x+ 3

)
y′′ +

(
−x2 + x+ 4

)
y′ + xy = 0

3 3

1304 10x2(2x2 + x+ 1
)
y′′ + x

(
66x2 + 13x+ 13

)
y′

−
(
10x2 + 4x+ 1

)
y = 0

3 3

1305
2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

3 3
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1306
x2(x+ 3) y′′ + x(5 + 4x) y′ − (−2x+ 1) y = 0

3 3

1307
2x2y′′ + x(x+ 5) y′ − (2− 3x) y = 0

3 3

1308
3x2y′′ + x(x+ 1) y′ − y = 0

3 3

1309
2x2y′′ − xy′ + (−2x+ 1) y = 0

3 3

1310
9x2y′′ + 9xy′ − (3x+ 1) y = 0

3 3

1311
3x2y′′ + x(x+ 1) y′ − (3x+ 1) y = 0

3 3

1312
2x2(x+ 3) y′′ + x(1 + 5x) y′ + (x+ 1) y = 0

3 3

1313
x2(x+ 4) y′′ − x(1− 3x) y′ + y = 0

3 3

1314
2x2y′′ + 5xy′ + (x+ 1) y = 0

3 3

1315
x2(3 + 4x) y′′ + x(5 + 18x) y′ − (1− 12x) y = 0

3 3

1316
6x2y′′ + x(10− x) y′ − (2 + x) y = 0

3 3

1317
x2(8 + x) y′′ + x(2 + 3x) y′ + (x+ 1) y = 0

3 3

1318
x2(3 + 4x) y′′ + x(11 + 4x) y′ − (3 + 4x) y = 0

3 3

1319
2x2(2 + 3x) y′′ + x(4 + 11x) y′ − (1− x) y = 0

3 3
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1320
x2(2 + x) y′′ + 5x(1− x) y′ − (2− 8x) y = 0

3 3

1321
x2(6 + x) y′′ + x(11 + 4x) y′ + (1 + 2x) y = 0

3 3

1322
8x2y′′ + x

(
x2 + 2

)
y′ + y = 0

3 3

1323
8x2(−x2 + 1

)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

3 3

1324
x2(x2 + 1

)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

3 3

1325
x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8xy = 0

3 3

1326
4x2(−x2 + 1

)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

3 3

1327
3x2(−x2 + 2

)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

3 3

1328
2x2(x2 + 2

)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

3 3

1329
2x2(x2 + 2

)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

3 3

1330
2x2(2x2 + 1

)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

3 3

1331
3x2(x2 + 1

)
y′′ + 5x

(
x2 + 1

)
y′ −

(
−5x2 + 1

)
y = 0

3 3

1332
x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8xy = 0

3 3

1333
x2(x2 + 2

)
y′′ + x

(
x2 + 3

)
y′ − y = 0

3 3
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1334
2x2(x2 + 1

)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

3 3

1335
9x2y′′ + 3x

(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

3 3

1336
6x2y′′ + x

(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

3 3

1337
x2(x2 + 8

)
y′′ + 7x

(
x2 + 2

)
y′ −

(
−9x2 + 2

)
y = 0

3 3

1338
9x2(x2 + 1

)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

1339
4x2(x2 + 1

)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

1340
8x2(2x2 + 1

)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

3 3

1341
2x2(x+ 1) y′′ − x(1− 3x) y′ + y = 0

3 3

1342
6x2(2x2 + 1

)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

3 3

1343
28x2(1− 3x) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

3 3

1344
9x2(x+ 5) y′′ + 9x(5 + 9x) y′ − (5− 8x) y = 0

3 3

1345
8x2(−x2 +2

)
y′′ +2x

(
−21x2 +10

)
y′ −

(
35x2 +2

)
y = 0

3 3

1346 4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′

+ 3
(
x2 − x+ 1

)
y = 0

3 3
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1347
3x2(x+1)2 y′′−x

(
−11x2− 10x+1

)
y′+

(
5x2+1

)
y = 0

3 3

1348 4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′

+
(
7x2 + 3

)
y = 0

3 3

1349
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

1350
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3

1351
x2(−x2 + 2

)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

3 3

1352
x2y′′ − x(5− x) y′ + (9− 4x) y = 0

3 3

1353
x2y′′ − x(1− x) y′ +

(
−x2 + 1

)
y = 0

3 3

1354 x2(2x2 + x+ 1
)
y′′ + x

(
7x2 + 6x+ 3

)
y′

+
(
−3x2 + 6x+ 1

)
y = 0

3 3

1355 x2(x2 + 2x+ 1
)
y′′ + x

(
4x2 + 3x+ 1

)
y′

− x(−2x+ 1) y = 0
3 3

1356
4x2(x2+x+1

)
y′′+12x2(x+1) y′+

(
3x2+3x+1

)
y = 0

3 3

1357
x2(x2 + x+ 1

)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

3 3

1358
9x2y′′+3x

(
−2x2+3x+5

)
y′+

(
−14x2+12x+1

)
y = 0

3 3

1359
x2y′′ + x

(
x2 + x+ 1

)
y′ + x(2− x) y = 0

3 3
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1360 x2(1 + 2x) y′′ + x
(
3x2 + 14x+ 5

)
y′

+
(
12x2 + 18x+ 4

)
y = 0

3 3

1361
4x2y′′ + 2x

(
x2 + x+ 4

)
y′ +

(
3x2 + 5x+ 1

)
y = 0

3 3

1362
16x2y′′ + 4x

(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

3 3

1363 9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′

+
(
−7x2 + 16x+ 1

)
y = 0

3 3

1364
4x2y′′ + (1 + 4x) y = 0

3 3

1365
36x2(−2x+ 1) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

3 3

1366
x2(x+ 1) y′′ − x(3− x) y′ + 4y = 0

3 3

1367
x2(−2x+ 1) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

3 3

1368
25x2y′′ + x(15 + x) y′ + (x+ 1) y = 0

3 3

1369
2x2(2 + x) y′′ + x2y′ + (1− x) y = 0

3 3

1370
x2(9 + 4x) y′′ + 3xy′ + (x+ 1) y = 0

3 3

1371
x2y′′ − x(3− 2x) y′ + (4 + 3x) y = 0

3 3

1372
x2(1− 4x) y′′ + 3x(1− 6x) y′ + (1− 12x) y = 0

3 3
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1373
x2(1 + 2x) y′′ + x(3 + 5x) y′ + (−2x+ 1) y = 0

3 3

1374
2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

3 3

1375
x2(1 + 2x) y′′ + x(5 + 9x) y′ + (4 + 3x) y = 0

3 3

1376
x2(−2x+ 1) y′′ − x(5 + 4x) y′ + (9 + 4x) y = 0

3 3

1377
x2(1 + 4x) y′′ − x(1− 4x) y′ + (x+ 1) y = 0

3 3

1378
x2(x+ 1) y′′ + x(1 + 2x) y′ + xy = 0

3 3

1379
x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

3 3

1380
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

1381
x2(x2 + 1

)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

3 3

1382
4x2y′′ + 2x3y′ +

(
3x2 + 1

)
y = 0

3 3

1383
x2(x2 + 1

)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

3 3

1384
2x2(x2 + 2

)
y′′ + 7x3y′ +

(
3x2 + 1

)
y = 0

3 3

1385
x2(x2 + 1

)
y′′ − x

(
−4x2 + 1

)
y′ +

(
2x2 + 1

)
y = 0

3 3

1386
4x2(x2 + 4

)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

3 3
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1387
3x2(x2 + 3

)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

3 3

1388
4x2(4x2 + 1

)
y′′ + 32x3y′ + y = 0

3 3

1389
9x2y′′ − 3x

(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

3 3

1390
x2(2x2 + 1

)
y′′ + x

(
7x2 + 3

)
y′ +

(
−3x2 + 1

)
y = 0

3 3

1391
x2(x2 + 1

)
y′′ + x

(
8x2 + 3

)
y′ +

(
12x2 + 1

)
y = 0

3 3

1392
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

1393
x2(−2x2 + 1

)
y′′ + x

(
−9x2 + 5

)
y′ +

(
−3x2 + 4

)
y = 0

3 3

1394
x2(x2 + 2

)
y′′ + x

(
−x2 + 14

)
y′ + 2

(
x2 + 9

)
y = 0

3 3

1395
x2(x2 + 1

)
y′′ + x

(
7x2 + 3

)
y′ +

(
8x2 + 1

)
y = 0

3 3

1396
x2(−2x+ 1) y′′ + 3xy′ + (1 + 4x) y = 0

3 3

1397
x(x+ 1) y′′ + (1− x) y′ + y = 0

3 3

1398
x2(1− x) y′′ + x(3− 2x) y′ + (1 + 2x) y = 0

3 3

1399
4x2(x+ 1) y′′ + 4x2y′ + (1− 5x) y = 0

3 3

1400
x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

3 3
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1401
x2(x2 + 1

)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

3 3

1402
9x2y′′ + 3x

(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

3 3

1403
x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8xy = 0

3 3

1404
4x2y′′ + 2x

(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

3 3

1405
4x2(x+ 1) y′′ + 8x2y′ + (x+ 1) y = 0

3 3

1406
9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (3 + 4x) y = 0

3 3

1407
x2(−x2 + 2

)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

3 3

1408
16x2(x2 + 1

)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

3 3

1409
x2(4 + 3x) y′′ − x(4− 3x) y′ + 4y = 0

3 3

1410 4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′

+
(
9x2 + 3x+ 1

)
y = 0

3 3

1411
x2(1− x)2 y′′ − x

(
−3x2 + 2x+ 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

1412 9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′

+
(
25x2 + 4x+ 1

)
y = 0

3 3

1413
2x2(2 + x) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

3 3
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1414
x2(−2x+ 1) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

3 3

1415
x2(x2 + 1

)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

3 3

1416
x2(−2x2 + 1

)
y′′ + x

(
−13x2 + 7

)
y′ − 14x2y = 0

3 3

1417
x2y′′ − 3xy′ + (3 + 4x) y = 0

3 3

1418
xy′′ + y = 0

3 3

1419
4x2(x+ 1) y′′ + 4x(1 + 2x) y′ − (3x+ 1) y = 0

3 3

1420
x(x+ 1) y′′ + xy′ + y = 0

3 3

1421
2x2(2 + 3x) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

3 3

1422
x2y′′ + x(2 + x) y′ − (2− 3x) y = 0

3 3

1423
4x2y′′ + 4xy′ − (9− x) y = 0

3 3

1424
x2y′′ + 10xy′ + (14 + x) y = 0

3 3

1425
4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

3 3

1426
x2(x+ 1) y′′ − x(3 + 10x) y′ + 30xy = 0

3 3

1427
x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

3 3
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1428
x2y′′ + x(−2x+ 1) y′ − (x+ 4) y = 0

3 3

1429
x(x+ 1) y′′ − 4y′ − 2y = 0

3 3

1430
x2(1 + 2x) y′′ + x(9 + 13x) y′ + (7 + 5x) y = 0

3 3

1431
4x2(1 + 2x) y′′ − 2x(4− x) y′ − (7 + 5x) y = 0

3 3

1432
3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

3 3

1433
x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

3 3

1434
x2(x+ 1) y′′ + 3x2y′ − (6− x) y = 0

3 3

1435
x2(1 + 2x) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

3 3

1436
x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

3 3

1437
4x2(x+ 1) y′′ + 4x(1 + 4x) y′ − (49 + 27x) y = 0

3 3

1438
x2(1 + 2x) y′′ − x(9 + 8x) y′ − 12xy = 0

3 3

1439
x2(x2 + 1

)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

3 3

1440
x2y′′ − x

(
−x2 + 7

)
y′ + 12y = 0

3 3

1441
xy′′ − 5y′ + xy = 0

3 3
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1442
x2y′′ + x

(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

3 3

1443
x2y′′ − xy′ −

(
−x2 + 3

)
y = 0

3 3

1444
4x2y′′ + 2x

(
x2 + 8

)
y′ +

(
3x2 + 5

)
y = 0

3 3

1445
x2y′′ + x

(
x2 + 1

)
y′ −

(
−3x2 + 1

)
y = 0

3 3

1446
x2y′′ + x

(
−2x2 + 1

)
y′ − 4

(
2x2 + 1

)
y = 0

3 3

1447
4x2y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 3

1448
9x2y′′ − 3x

(
2x2 + 11

)
y′ +

(
10x2 + 13

)
y = 0

3 3

1449
x2y′′ + x

(
−2x2 + 1

)
y′ − 4

(
−x2 + 1

)
y = 0

3 3

1450
x2y′′ + x

(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

3 3

1451
x2(x2 + 1

)
y′′ + x

(
11x2 + 5

)
y′ + 24x2y = 0

3 3

1452
4x2(x2 + 1

)
y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 3

1453
x2(x2 + 1

)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

3 3

1454
x2(x2 + 1

)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

3 3

1455
x2(2x2 + 1

)
y′′ − x

(
x2 + 3

)
y′ − 2xy = 0

3 3
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1456
4x2(x2 + 1

)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

3 3

1457
x3y′′′ − x2y′′ − 2xy′ + 6y = 0

3 3

1458
y′′′′ + y′′′ − 7y′′ − y′ + 6y = 0

3 3

1459
x3y′′′ − x2y′′ − 2xy′ + 6y = 0

3 3

1460
x3y′′′ − x2y′′ − 2xy′ + 6y = 0

3 3

1461
x3y′′′ − x2y′′ − 2xy′ + 6y = 0

3 3

1462
x3y′′′ − x2y′′ − 2xy′ + 6y = 0

3 3

1463
y′′′ + y′′ − y′ − y = 0

3 3

1464
y′′′ − 3y′′ + 7y′ − 5y = 0

3 3

1465
y′′′ − 3y′′ + 3y′ − y = 0

3 3

1466
y′′′′ + 8y′′ − 9y = 0

3 3

1467
y′′′ − y′′ + 16y′ − 16y = 0

3 3

1468
2y′′′ + 3y′′ − 2y′ − 3y = 0

3 3

1469
y′′′ + 5y′′ + 9y′ + 5y = 0

3 3

1470
4y′′′ − 8y′′ + 5y′ − y = 0

3 3
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1471
27y′′′ + 27y′′ + 9y′ + y = 0

3 3

1472
y′′′′ + y′′ = 0

3 3

1473
y′′′′ − 16y = 0

3 3

1474
y′′′′ + 12y′′ + 36y = 0

3 3

1475
16y′′′′ − 72y′′ + 81y = 0

3 3

1476
6y′′′′ + 5y′′′ + 7y′′ + 5y′ + y = 0

3 3

1477
4y′′′′ + 12y′′′ + 3y′′ − 13y′ − 6y = 0

3 3

1478
y′′′′ − 4y′′′ + 7y′′ − 6y′ + 2y = 0

3 3

1479
y′′′ − 2y′′ + 4y′ − 8y = 0

3 3

1480
y′′′ + 3y′′ − y′ − 3y = 0

3 3

1481
y′′′ − y′′ − y′ + y = 0

3 3

1482
y′′′ − 2y′ − 4y = 0

3 3

1483
3y′′′ − y′′ − 7y′ + 5y = 0

3 3

1484
y′′′ − 6y′′ + 12y′ − 8y = 0

3 3

1485
2y′′′ − 11y′′ + 12y′ + 9y = 0

3 3
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1486
8y′′′ − 4y′′ − 2y′ + y = 0

3 3

1487
y′′′′ − 16y = 0

3 3

1488
y′′′′ − 6y′′′ + 7y′′ + 6y′ − 8y = 0

3 3

1489
4y′′′′ − 13y′′ + 9y = 0

3 3

1490
y′′′′ + 2y′′′ − 2y′′ − 8y′ − 8y = 0

3 3

1491
4y′′′′ + 8y′′′ + 19y′′ + 32y′ + 12y = 0

3 3

1492
y′′′′ − y = 0

3 3

1493
y′′′′ + y = 0

3 3

1494
y′′′′ + 64y = 0

3 3

1495
y(6) − y = 0

3 3

1496
y′′′′ + 64y = 0

3 3

1497
y(5) + y′′′′ + y′′′ + y′′ + y′ + y = 0

3 3

1498
y′′′ − 6y′′ + 11y′ − 6y = −ex

(
−24x2 + 76x+ 4

) 3 3

1499
y′′′ − 2y′′ − 5y′ + 6y = e−3x(6x2 − 23x+ 32

) 3 3

1500
4y′′′ + 8y′′ − y′ − 2y = −ex

(
6x2 + 45x+ 4

) 3 3
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1501
y′′′ + 3y′′ − y′ − 3y = e−2x(3x2 − 17x+ 2

) 3 3

1502
y′′′ + 3y′′ − y′ − 3y = ex

(
16x3 + 24x2 + 2x− 1

) 3 3

1503
y′′′ + y′′ − 2y = ex

(
15x2 + 34x+ 14

) 3 3

1504
4y′′′ + 8y′′ − y′ − 2y = −e−2x(1− 15x)

3 3

1505
y′′′ − y′′ − y′ + y = −ex(7 + 6x)

3 3

1506
2y′′′ − 7y′′ + 4y′ + 4y = e2x(17 + 30x)

3 3

1507
y′′′ − 5y′′ + 3y′ + 9y = 2 e3x(11− 24x)

3 3

1508
y′′′ − 7y′′ + 8y′ + 16y = 2 e4x(13 + 15x)

3 3

1509
8y′′′ − 12y′′ + 6y′ − y = ex

2 (1 + 4x)
3 3

1510
y′′′′ + 3y′′′ − 3y′′ − 7y′ + 6y = −3 e−x

(
−8x2 + 8x+ 12

) 3 3

1511
y′′′′ + 3y′′′ + y′′ − 3y′ − 2y = −3 e2x(11 + 12x)

3 3

1512
y′′′′ + 8y′′′ + 24y′′ + 32y′ = −16 e−2x(−x3 + x2 + x+ 1

) 3 3

1513
4y′′′′ − 11y′′ − 9y′ − 2y = −ex(1− 6x)

3 3

1514
y′′′′ − 2y′′′ + 3y′ − y = ex

(
x2 + 4x+ 3

) 3 3
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1515
y′′′′ − 4y′′′ + 6y′′ − 4y′ + 2y = e2x

(
x4 + x+ 24

) 3 3

1516
2y′′′′ + 5y′′′ − 5y′ − 2y = 18 ex(5 + 2x)

3 3

1517
y′′′′ + y′′′ − 2y′′ − 6y′ − 4y = −e2x

(
15x2 + 28x+ 4

) 3 3

1518
2y′′′′ + y′′′ − 2y′ − y = 3 e−x

2 (1− 6x)
3 3

1519
y′′′′ − 5y′′ + 4y = ex

(
−3x2 + x+ 3

) 3 3

1520
y′′′′ − 2y′′′ − 3y′′ + 4y′ + 4y = e2x

(
18x2 + 33x+ 13

) 3 3

1521
y′′′′ − 3y′′′ + 4y′ = e2x

(
12x2 + 26x+ 15

) 3 3

1522
y′′′′ − 2y′′′ + 2y′ − y = ex(x+ 1)

3 3

1523
2y′′′′ − 5y′′′ + 3y′′ + y′ − y = ex(11 + 12x)

3 3

1524
y′′′′ + 3y′′′ + 3y′′ + y′ = e−x

(
10x2 − 24x+ 5

) 3 3

1525
y′′′′ − 7y′′′ + 18y′′ − 20y′ + 8y = e2x

(
−5x2 − 8x+ 3

) 3 3

1526 y′′′ − y′′ − 4y′ + 4y = e−x((16 + 10x) cos(x)
+ (30− 10x) sin(x))

3 3

1527 y′′′ + y′′ − 4y′ − 4y = e−x((1− 22x) cos (2x)
− (1 + 6x) sin (2x))

3 3
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1528 y′′′ − y′′ + 2y′ − 2y = e2x
((
−x2 + 5x+ 27

)
cos(x)

+
(
9x2 + 13x+ 2

)
sin(x)

) 3 3

1529 y′′′ − 2y′′ + y′ − 2y = −ex
((
4x2 + 5x+ 9

)
cos (2x)

−
(
−3x2 − 5x+ 6

)
sin (2x)

) 3 3

1530
y′′′ + 3y′′ + 4y′ + 12y = 8 cos (2x)− 16 sin (2x)

3 3

1531
y′′′ − y′′ + 2y = ex((20 + 4x) cos(x)− (12 + 12x) sin(x))

3 3

1532 y′′′ − 7y′′ + 20y′ − 24y = −e2x((13− 8x) cos (2x)
− (8− 4x) sin (2x))

3 3

1533 y′′′ − 6y′′ + 18y′ = −e3x((2− 3x) cos (3x)
− (3 + 3x) sin (3x))

3 3

1534
y′′′′ + 2y′′′ − 2y′′ − 8y′ − 8y = ex(8 cos(x) + 16 sin(x))

3 3

1535
y′′′′ − 3y′′′ + 2y′′ + 2y′ − 4y = ex(2 cos (2x)− sin (2x))

3 3

1536 y′′′′ − 8y′′′ + 24y′′ − 32y′ + 15y
= e2x(15x cos (2x) + 32 sin (2x))

3 3

1537 y′′′′ + 6y′′′ + 13y′′ + 12y′ + 4y
= e−x((4− x) cos(x)− (x+ 5) sin(x))

3 3

1538
y′′′′ + 3y′′′ + 2y′′ − 2y′ − 4y = −e−x(cos(x)− sin(x))

3 3

1539
y′′′′ − 5y′′′ + 13y′′ − 19y′ + 10y = ex(cos (2x) + sin (2x))

3 3
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1540 y′′′′ + 8y′′′ + 32y′′ + 64y′ + 39y
= e−2x((4− 15x) cos (3x)− (4 + 15x) sin (3x))

3 3

1541 y′′′′ − 5y′′′ + 13y′′ − 19y′ + 10y
= ex((7 + 8x) cos (2x) + (8− 4x) sin (2x))

3 3

1542
y′′′′ + 4y′′′ + 8y′′ + 8y′ + 4y = −2 ex(cos(x)− sin(x))

3 3

1543
y′′′′ − 8y′′′ + 32y′′ − 64y′ + 64y = e2x(cos (2x)− sin (2x))

3 3

1544 y′′′′ − 8y′′′ + 26y′′ − 40y′ + 25y
= e2x(3 cos(x)− (3x+ 1) sin(x))

3 3

1545
y′′′ − 4y′′ + 5y′ − 2y = e2x − 4 ex − 2 cos(x) + 4 sin(x)

3 3

1546
y′′′ − y′′ + y′ − y = 5 e2x + 2 ex − 4 cos(x) + 4 sin(x)

3 3

1547
y′′′ − y′ = −2x− 2 + 4 ex − 6 e−x + 96 e3x

3 3

1548
y′′′ − 4y′′ + 9y′ − 10y = 10 e2x + 20 ex sin (2x)− 10

3 3

1549
y′′′ + 3y′′ + 3y′ + y = 12 e−x + 9 cos (2x)− 13 sin (2x)

3 3

1550 y′′′ + y′′ − y′ − y = 4 e−x(1− 6x)− 2x cos(x)
+ 2(x+ 1) sin(x)

3 3

1551
y′′′′ − 5y′′ + 4y = −12 ex + 6 e−x + 10 cos(x)

3 3

1552
y′′′′− 4y′′′+11y′′− 14y′+10y =−ex(sin(x)+2 cos (2x))

3 3
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1553
y′′′′ + 2y′′′ − 3y′′ − 4y′ + 4y = 2 ex(x+ 1) + e−2x 3 3

1554
y′′′′ + 4y = sinh(x) cos(x)− cosh(x) sin(x)

3 3

1555
y′′′′ + 5y′′′ + 9y′′ + 7y′ + 2y = e−x(30 + 24x)− e−2x 3 3

1556
y′′′′−4y′′′+7y′′−6y′+2y = ex(12x−2 cos(x)+2 sin(x))

3 3

1557
y′′′ − y′′ − y′ + y = e2x(10 + 3x)

3 3

1558
y′′′ + y′′ − 2y = −e3x

(
17x2 + 67x+ 9

) 3 3

1559
y′′′ − 6y′′ + 11y′ − 6y = e2x

(
−3x2 − 4x+ 5

) 3 3

1560
y′′′ + 2y′′ + y′ = −2 e−x

(
6x2 − 18x+ 7

) 3 3

1561
y′′′ − 3y′′ + 3y′ − y = ex(x+ 1)

3 3

1562
y′′′′ − 2y′′ + y = −e−x

(
3x2 − 9x+ 4

) 3 3

1563 y′′′ + 2y′′ − y′ − 2y = e−2x((23− 2x) cos(x)
+ (8− 9x) sin(x))

3 3

1564 y′′′′ − 3y′′′ + 4y′′ − 2y′ = ex((28 + 6x) cos (2x)
+ (11− 12x) sin (2x))

3 3

1565 y′′′′ − 4y′′′ + 14y′′ − 20y′ + 25y
= ex((2 + 6x) cos (2x) + 3 sin (2x))

3 3
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1566
y′′′ − 2y′′ − 5y′ + 6y = 2 ex(1− 6x)

3 3

1567
y′′′ − y′′ − y′ + y = −e−x(4− 8x)

3 3

1568
4y′′′ − 3y′ − y = e−x

2 (2− 3x)
3 3

1569
y′′′′ + 2y′′′ + 2y′′ + 2y′ + y = e−x(20− 12x)

3 3

1570
y′′′ + 2y′′ + y′ + 2y = 30 cos(x)− 10 sin(x)

3 3

1571
y′′′′ − 3y′′′ + 5y′′ − 2y′ = −2 ex(cos(x)− sin(x))

3 3

1572
x3y′′′ − 3x2y′′ + 6xy′ − 6y = 2x

3 3

1573
4x3y′′′ + 4x2y′′ − 5xy′ + 2y = 30x2 3 3

1574
x3y′′′ + x2y′′ − 2xy′ + 2y = x2 3 3

1575
16x4y′′′′ + 96x3y′′′ + 72x2y′′ − 24xy′ + 9y = 96x 5

2
3 3

1576
x4y′′′′ − 4x3y′′′ + 12x2y′′ − 24xy′ + 24y = x4 3 3

1577
x4y′′′′ + 6x3y′′′ + 2x2y′′ − 4xy′ + 4y = 12x2 3 3

1578
x3y′′′ − 2x2y′′ + 3xy′ − 3y = 4x

3 3

1579
x3y′′′ − 5x2y′′ + 14xy′ − 18y = x3 3 3

1580
x3y′′′ − 6x2y′′ + 16xy′ − 16y = 9x4 3 3

Continued on next page

161



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1581
x3y′′′ + x2y′′ − 2xy′ + 2y = (x+ 1)x

3 3

1582
x4y′′′′ + 3x3y′′′ − x2y′′ + 2xy′ − 2y = 9x2 3 3

1583
4x4y′′′′ + 24x3y′′′ + 23x2y′′ − xy′ + y = 6x

3 3

1584
x4y′′′′ + 5x3y′′′ − 3x2y′′ − 6xy′ + 6y = 40x3 3 3

1585
y′′′ + 2y′′ − y′ − 2y = F (x)

3 3

1586
x3y′′′ + x2y′′ − 2xy′ + 2y = F (x)

3 3

1587
y′′′′ − 5y′′ + 4y = F (x)

3 3

1588
x4y′′′′ + 6x3y′′′ + 2x2y′′ − 4xy′ + 4y = F (x)

3 3

1589
[y′1(t) = y1(t) + 2y2(t), y′2(t) = 2y1(t) + y2(t)]

3 3

1590 [
y′1(t) = −5y1(t)

4 + 3y2(t)
4 , y′2(t) =

3y1(t)
4 − 5y2(t)

4

] 3 3

1591 [
y′1(t) = −4y1(t)

5 + 3y2(t)
5 , y′2(t) = −2y1(t)

5 − 11y2(t)
5

] 3 3

1592
[y′1(t) = −y1(t)− 4y2(t), y′2(t) = −y1(t)− y2(t)]

3 3

1593
[y′1(t) = 2y1(t)− 4y2(t), y′2(t) = −y1(t)− y2(t)]

3 3

1594
[y′1(t) = 4y1(t)− 3y2(t), y′2(t) = 2y1(t)− y2(t)]

3 3
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1595
[y′1(t) = −6y1(t)− 3y2(t), y′2(t) = y1(t)− 2y2(t)]

3 3

1596 [y′1(t) = y1(t)− y2(t)− 2y3(t), y′2(t) = y1(t)
− 2y2(t)− 3y3(t), y′3(t) = −4y1(t) + y2(t)− y3(t)]

3 3

1597 [y′1(t) = −6y1(t)− 4y2(t)− 8y3(t), y′2(t) = −4y1(t)
− 4y3(t), y′3(t) = −8y1(t)− 4y2(t)− 6y3(t)]

3 3

1598 [y′1(t) = 3y1(t) + 5y2(t) + 8y3(t), y′2(t) = y1(t)
− y2(t)− 2y3(t), y′3(t) = −y1(t)− y2(t)− y3(t)]

3 3

1599 [y′1(t) = y1(t)− y2(t) + 2y3(t), y′2(t) = 12y1(t)
− 4y2(t) + 10y3(t), y′3(t) = −6y1(t) + y2(t)− 7y3(t)]

3 3

1600 [y′1(t) = 4y1(t)− y2(t)− 4y3(t), y′2(t) = 4y1(t)
− 3y2(t)− 2y3(t), y′3(t) = y1(t)− y2(t)− y3(t)]

3 3

1601 [y′1(t) = −2y1(t) + 2y2(t)− 6y3(t), y′2(t) = 2y1(t)
+ 6y2(t) + 2y3(t), y′3(t) = −2y1(t)− 2y2(t) + 2y3(t)]

3 3

1602 [y′1(t) = 3y1(t) + 2y2(t)− 2y3(t), y′2(t) = −2y1(t)
+7y2(t)−2y3(t), y′3(t) =−10y1(t)+10y2(t)−5y3(t)]

3 3

1603 [y′1(t) = 3y1(t) + y2(t)− y3(t), y′2(t) = 3y1(t)
+ 5y2(t) + y3(t), y′3(t) = −6y1(t) + 2y2(t) + 4y3(t)]

3 3

1604
[y′1(t) = 3y1(t) + 4y2(t), y′2(t) = −y1(t) + 7y2(t)]

3 3

1605
[y′1(t) = −y2(t), y′2(t) = y1(t)− 2y2(t)]

3 3
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1606
[y′1(t) = −7y1(t) + 4y2(t), y′2(t) = −y1(t)− 11y2(t)]

3 3

1607
[y′1(t) = 3y1(t) + y2(t), y′2(t) = −y1(t) + y2(t)]

3 3

1608
[y′1(t) = 4y1(t) + 12y2(t), y′2(t) = −3y1(t)− 8y2(t)]

3 3

1609
[y′1(t) = −10y1(t) + 9y2(t), y′2(t) = −4y1(t) + 2y2(t)]

3 3

1610
[y′1(t) = −13y1(t) + 16y2(t), y′2(t) = −9y1(t) + 11y2(t)]

3 3

1611 [y′1(t) = 2y2(t) + y3(t), y′2(t) = −4y1(t)
+ 6y2(t) + y3(t), y′3(t) = 4y2(t) + 2y3(t)]

3 3

1612

[
y′1(t) =

y1(t)
3 + y2(t)

3 − y3(t), y′2(t) = −4y1(t)
3

− 4y2(t)
3 + y3(t), y′3(t) = −2y1(t)

3 + y2(t)
3

] 3 3

1613 [y′1(t) = −y1(t) + y2(t)− y3(t), y′2(t) = −2y1(t)
+ 2y3(t), y′3(t) = −y1(t) + 3y2(t)− y3(t)]

3 3

1614 [y′1(t) = 4y1(t)− 2y2(t)− 2y3(t), y′2(t) = −2y1(t)
+ 3y2(t)− y3(t), y′3(t) = 2y1(t)− y2(t) + 3y3(t)]

3 3

1615 [y′1(t) = 6y1(t)− 5y2(t) + 3y3(t), y′2(t) = 2y1(t)
− y2(t) + 3y3(t), y′3(t) = 2y1(t) + y2(t) + y3(t)]

3 3

1616
[y′1(t) = −11y1(t) + 8y2(t), y′2(t) = −2y1(t)− 3y2(t)]

3 3

1617
[y′1(t) = 15y1(t)− 9y2(t), y′2(t) = 16y1(t)− 9y2(t)]

3 3
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1618
[y′1(t) = −3y1(t)− 4y2(t), y′2(t) = y1(t)− 7y2(t)]

3 3

1619
[y′1(t) = −7y1(t) + 24y2(t), y′2(t) = −6y1(t) + 17y2(t)]

3 3

1620
[y′1(t) = −7y1(t) + 3y2(t), y′2(t) = −3y1(t)− y2(t)]

3 3

1621 [y′1(t) = −y1(t) + y2(t), y′2(t) = y1(t)− y2(t)
− 2y3(t), y′3(t) = −y1(t)− y2(t)− y3(t)]

3 3

1622 [y′1(t) = −2y1(t) + 2y2(t) + y3(t), y′2(t) = −2y1(t)
+ 2y2(t) + y3(t), y′3(t) = −3y1(t) + 3y2(t) + 2y3(t)]

3 3

1623 [y′1(t) = −7y1(t)− 4y2(t) + 4y3(t), y′2(t) = y1(t)
+ y3(t), y′3(t) = −9y1(t)− 5y2(t) + 6y3(t)]

3 3

1624 [y′1(t) = −y1(t)− 4y2(t)− y3(t), y′2(t) = 3y1(t)
+ 6y2(t) + y3(t), y′3(t) = −3y1(t)− 2y2(t) + 3y3(t)]

3 3

1625 [y′1(t) = 4y1(t)− 8y2(t)− 4y3(t), y′2(t) = −3y1(t)
− y2(t)− 4y3(t), y′3(t) = y1(t)− y2(t) + 9y3(t)]

3 3

1626 [y′1(t) = −5y1(t)− y2(t) + 11y3(t), y′2(t) = −7y1(t)
+ y2(t) + 13y3(t), y′3(t) = −4y1(t) + 8y3(t)]

3 3

1627 [y′1(t) = 5y1(t)− y2(t) + y3(t), y′2(t) = −y1(t)
+ 9y2(t)− 3y3(t), y′3(t) = −2y1(t) + 2y2(t) + 4y3(t)]

3 3

1628 [y′1(t) = y1(t) + 10y2(t)− 12y3(t), y′2(t) = 2y1(t)
+ 2y2(t) + 3y3(t), y′3(t) = 2y1(t)− y2(t) + 6y3(t)]

3 3
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1629 [y′1(t) = −6y1(t)− 4y2(t)− 4y3(t), y′2(t) = 2y1(t)
− y2(t) + y3(t), y′3(t) = 2y1(t) + 3y2(t) + y3(t)]

3 3

1630 [y′1(t) = 2y2(t)− 2y3(t), y′2(t) = −y1(t) + 5y2(t)
− 3y3(t), y′3(t) = y1(t) + y2(t) + y3(t)]

3 3

1631 [y′1(t) = −2y1(t)− 12y2(t)
+ 10y3(t), y′2(t) = 2y1(t)− 24y2(t)
+ 11y3(t), y′3(t) = 2y1(t)− 24y2(t) + 8y3(t)]

3 3

1632 [y′1(t) = −y1(t)− 12y2(t) + 8y3(t), y′2(t) = y1(t)
− 9y2(t) + 4y3(t), y′3(t) = y1(t)− 6y2(t) + y3(t)]

3 3

1633 [y′1(t) = −4y1(t)− y3(t), y′2(t) = −y1(t)
− 3y2(t)− y3(t), y′3(t) = y1(t)− 2y3(t)]

3 3

1634 [y′1(t) = −3y1(t)− 3y2(t) + 4y3(t), y′2(t) = 4y1(t)
+ 5y2(t)− 8y3(t), y′3(t) = 2y1(t) + 3y2(t)− 5y3(t)]

3 3

1635 [y′1(t) = −3y1(t)− y2(t), y′2(t) = y1(t)
− y2(t), y′3(t) = −y1(t)− y2(t)− 2y3(t)]

3 3

1636
[y′1(t) = −y1(t) + 2y2(t), y′2(t) = −5y1(t) + 5y2(t)]

3 3

1637
[y′1(t) = −11y1(t) + 4y2(t), y′2(t) = −26y1(t) + 9y2(t)]

3 3

1638
[y′1(t) = y1(t) + 2y2(t), y′2(t) = −4y1(t) + 5y2(t)]

3 3

1639
[y′1(t) = 5y1(t)− 6y2(t), y′2(t) = 3y1(t)− y2(t)]

3 3
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1640 [y′1(t) = −3y1(t)− 3y2(t) + y3(t), y′2(t) = 2y2(t)
+ 2y3(t), y′3(t) = 5y1(t) + y2(t) + y3(t)]

3 3

1641 [y′1(t) = −3y1(t) + 3y2(t) + y3(t), y′2(t) = y1(t)
− 5y2(t)− 3y3(t), y′3(t) = −3y1(t) + 7y2(t) + 3y3(t)]

3 3

1642 [y′1(t) = 2y1(t) + y2(t)− y3(t), y′2(t) = y2(t)
+ y3(t), y′3(t) = y1(t) + y3(t)]

3 3

1643 [y′1(t) = −3y1(t) + y2(t)− 3y3(t), y′2(t) = 4y1(t)
− y2(t) + 2y3(t), y′3(t) = 4y1(t)− 2y2(t) + 3y3(t)]

3 3

1644
y′ + sin(t)y = 0

3 3

1645
y′ + et2y = 0

3 3

1646
y′ − 2ty = t

3 3

1647
y′ + 2ty = t

3 3

1648
y′ + y = 1

t2 + 1
3 3

1649
cos(t)y + y′ = 0

3 3

1650 √
t sin(t)y + y′ = 0

3 3

1651 2ty
t2 + 1 + y′ = 1

t2 + 1
3 3

Continued on next page

167



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1652
y′ + y = ett

3 3

1653
t2y + y′ = 1

3 3

1654
t2y + y′ = t2

3 3

1655 ty

t2 + 1 + y′ = 1− t3y

t4 + 1
3 3

1656 √
t2 + 1 y + y′ = 0

3 3

1657 √
t2 + 1 y e−t + y′ = 0

3 3

1658
y′ − 2ty = t

3 3

1659
ty + y′ = t+ 1

3 3

1660
y′ + y = 1

t2 + 1
3 3

1661
y′ − 2ty = 1

3 3

1662
ty +

(
t2 + 1

)
y′ =

(
t2 + 1

) 5
2

3 3

1663
4ty +

(
t2 + 1

)
y′ = t

3 3

1664
y′ + y

t
= 1

t2
3 3
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1665
y′ + y√

t
= e

√
t
2

3 3

1666
y′ + y

t
= cos(t) + sin(t)

t

3 3

1667
y′ + tan(t)y = cos(t) sin(t)

3 3

1668 (
t2 + 1

)
y′ = 1 + y2

3 3

1669
y′ = (t+ 1) (1 + y)

3 3

1670
y′ = 1− t+ y2 − ty2

3 3

1671
y′ = e3+t+y

3 3

1672
cos(y) sin(t)y′ = cos(t) sin(y)

3 3

1673
t2
(
1 + y2

)
+ 2yy′ = 0

3 3

1674
y′ = 2t

y + t2y

3 3

1675 √
t2 + 1 y′ = ty3√

t2 + 1
3 3

1676
y′ = 3t2 + 4t+ 2

−2 + 2y
3 3
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1677
cos(y)y′ = −t sin(y)

t2 + 1
3 3

1678
y′ = k(a− y) (b− y)

3 3

1679
3ty′ = cos(t)y

3 3

1680
ty′ = y +

√
t2 + y2

3 3

1681
2tyy′ = 3y2 − t2

3 3

1682 (
t−

√
ty
)
y′ = y

3 3

1683
y′ = t+ y

t− y

3 3

1684
e

t
y (y − t) y′ + y

(
1 + e

t
y

)
= 0

3 3

1685
y′ = t+ y + 1

t− y + 3
3 3

1686
1 + t− 2y + (4t− 3y − 6) y′ = 0

3 3

1687
t+ 2y + 3 + (2t+ 4y − 1) y′ = 0

3 3

1688
2t sin(y) + ety3 +

(
t2 cos(y) + 3 ety2

)
y′ = 0

3 3

1689
1 + ety(1 + ty) +

(
1 + etyt2

)
y′ = 0

3 3
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1690
sec(t) tan(t) +

(
sec2(t)

)
y + (tan(t) + 2y) y′ = 0

3 3

1691 y2

2 − 2 ety +
(
−et + y

)
y′ = 0

3 3

1692
2ty3 + 3t2y2y′ = 0

3 3

1693
2t cos(y) + 3t2y +

(
t3 − t2 sin(y)− y

)
y′ = 0

3 3

1694
3t2 + 4ty +

(
2t2 + 2y

)
y′ = 0

3 3

1695 2t− 2 ety sin (2t) + ety cos (2t) y
+
(
−3 + etyt cos (2t)

)
y′ = 0

3 3

1696
3ty + y2 +

(
t2 + ty

)
y′ = 0

3 3

1697
y′ = y2 + cos

(
t2
) 7 7

1698
y′ = 1 + y + y2 cos(t)

7 3

1699
y′ = t+ y2

3 3

1700
y′ = e−t2 + y2

7 7

1701
y′ = e−t2 + y2

7 7

1702
y′ = e−t2 + y2

7 7
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1703
y′ = y + e−y + e−t

7 7

1704
y′ = y3 + e−5t 7 7

1705
y′ = e(y−t)2

3 3

1706
y′ =

(
4y + e−t2

)
e2y

7 7

1707
y′ = e−t + ln

(
1 + y2

) 7 7

1708
y′ = (1 + cos (4t)) y

4 − (1− cos (4t)) y2
800

3 3

1709
y′ = t2 + y2

3 3

1710
y′ = t(1 + y)

3 3

1711
y′ = t

√
1− y2

3 3

1712
2t2y′′ + 3ty′ − y = 0

3 3

1713
2t2y′′ + 3ty′ − y = 0

3 3

1714
y′′ + ty′ + y = 0

3 3

1715
y′′ + ty′ + y = 0

3 3

1716
y′′ − y = 0

3 3
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1717
6y′′ − 7y′ + y = 0

3 3

1718
y′′ − 3y′ + y = 0

3 3

1719
3y′′ + 6y′ + 3y = 0

3 3

1720
y′′ − 3y′ − 4y = 0

3 3

1721
2y′′ + y′ − 10y = 0

3 3

1722
5y′′ + 5y′ − y = 0

3 3

1723
y′′ − 6y′ + y = 0

3 3

1724
y′′ + 5y′ + 6y = 0

3 3

1725
t2y′′ + αty′ + βy = 0

3 3

1726
t2y′′ + 5ty′ − 5y = 0

3 3

1727
t2y′′ − ty′ − 2y = 0

3 3

1728
y′′ + 2y′ + 4y = 0

3 3

1729
y′′ + y′ + y = 0

3 3

1730
2y′′ + 3y′ + 4y = 0

3 3

1731
y′′ + 2y′ + 3y = 0

3 3
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1732
4y′′ − y′ + y = 0

3 3

1733
y′′ + y′ + 2y = 0

3 3

1734
y′′ + 2y′ + 5y = 0

3 3

1735
2y′′ − y′ + 3y = 0

3 3

1736
3y′′ − 2y′ + 4y = 0

3 3

1737
t2y′′ + ty′ + y = 0

3 3

1738
t2y′′ + 2ty′ + 2y = 0

3 3

1739
y′′ − 6y′ + 9y = 0

3 3

1740
4y′′ − 12y′ + 9y = 0

3 3

1741
9y′′ + 6y′ + y = 0

3 3

1742
4y′′ − 4y′ + y = 0

3 3

1743
y′′ + 2y′ + y = 0

3 3

1744
9y′′ − 12y′ + 4y = 0

3 3

1745
y′′ − 2(t+ 1) y′

t2 + 2t− 1 + 2y
t2 + 2t− 1 = 0

3 3
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1746
y′′ − 4ty′ +

(
4t2 − 2

)
y = 0

3 3

1747 (
−t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

1748 (
t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

1749 (
−t2 + 1

)
y′′ − 2ty′ + 6y = 0

3 3

1750
(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 3

1751
t2y′′ + ty′ +

(
t2 − 1

4

)
y = 0

3 3

1752
t2y′′ + 3ty′ + y = 0

3 3

1753
t2y′′ − ty′ + y = 0

3 3

1754
y′′ + y = sec(t)

3 3

1755
y′′ − 4y′ + 4y = t e2t

3 3

1756
2y′′ − 3y′ + y =

(
t2 + 1

)
et

3 3

1757
y′′ − 3y′ + 2y = t e3t + 1

3 3

1758
3y′′ + 4y′ + y = sin(t)e−t

3 3

1759
y′′ + 4y′ + 4y = t

5
2 e−2t

3 3
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1760
y′′ − 3y′ + 2y =

√
t+ 1

3 3

1761
y′′ − y = f(t)

3 3

1762
y′′ + t2y

4 = f cos(t)
3 3

1763
y′′ − 2ty′

t2 + 1 + 2y
t2 + 1 = t2 + 1

3 3

1764
my′′ + cy′ + ky = F0 cos (ωt)

3 3

1765
y′′ + ty′ + y = 0

3 3

1766
y′′ − ty = 0

3 3

1767 (
t2 + 2

)
y′′ − ty′ − 3y = 0

3 3

1768
y′′ − t3y = 0

3 3

1769
t(2− t) y′′ − 6(t− 1) y′ − 4y = 0

3 3

1770
y′′ + t2y = 0

3 3

1771
y′′ − t3y = 0

3 3

1772
y′′ +

(
t2 + 2t+ 1

)
y′ − (4 + 4t) y = 0

3 3

1773
y′′ − 2ty′ + λy = 0

3 3
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1774 (
−t2 + 1

)
y′′ − 2ty′ + α(α+ 1) y = 0

3 3

1775 (
−t2 + 1

)
y′′ − ty′ + α2y = 0

3 3

1776
y′′ + t3y′ + 3t2y = 0

3 3

1777
y′′ + t3y′ + 3t2y = 0

3 3

1778
(1− t) y′′ + ty′ + y = 0

3 3

1779
y′′ + y′ + ty = 0

3 3

1780
y′′ + ty′ + ety = 0

3 3

1781
y′′ + y′ + ety = 0

3 3

1782
y′′ + y′ + e−ty = 0

3 3

1783
t2y′′ − 5ty′ + 9y = 0

3 3

1784
t2y′′ + 5ty′ − 5y = 0

3 3

1785
2t2y′′ + 3ty′ − y = 0

3 3

1786
(t− 1)2 y′′ − 2(t− 1) y′ + 2y = 0

3 3

1787
t2y′′ + 3ty′ + y = 0

3 3

1788
t2y′′ − ty′ + y = 0

3 3
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1789
(t− 2)2 y′′ + 5(t− 2) y′ + 4y = 0

3 3

1790
t2y′′ + ty′ + y = 0

3 3

1791
t2y′′ − ty′ + 2y = 0

3 3

1792
t2y′′ − 3ty′ + 4y = 0

3 3

1793
t(t− 2)2 y′′ + ty′ + y = 0

3 3

1794
t(t− 2)2 y′′ + ty′ + y = 0

3 7

1795
sin(t)y′′ + cos(t)y′ + y

t
= 0

3 3

1796 (
et − 1

)
y′′ + ety′ + y = 0

3 3

1797 (
−t2 + 1

)
y′′ + y′

sin (t+ 1) + y = 0
3 7

1798
t3y′′ + sin

(
t3
)
y′ + ty = 0

3 3

1799
2t2y′′ + 3ty′ − (t+ 1) y = 0

3 3

1800
2ty′′ + (1− 2t) y′ − y = 0

3 3

1801
2ty′′ + (t+ 1) y′ − 2y = 0

3 3

1802
2t2y′′ − ty′ + (t+ 1) y = 0

3 3
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1803
4ty′′ + 3y′ − 3y = 0

3 3

1804
2t2y′′ +

(
t2 − t

)
y′ + y = 0

3 3

1805
t3y′′ − ty′ −

(
t2 + 5

4

)
y = 0

3 7

1806
t2y′′ +

(
−t2 + t

)
y′ − y = 0

3 3

1807
ty′′ −

(
t2 + 2

)
y′ + ty = 0

3 3

1808
t2y′′ +

(
−t2 + 3t

)
y′ − ty = 0

3 3

1809
t2y′′ + t(t+ 1) y′ − y = 0

3 3

1810
ty′′ − (4 + t) y′ + 2y = 0

3 3

1811
t2y′′ +

(
t2 − 3t

)
y′ + 3y = 0

3 3

1812
t2y′′ + ty′ − (t+ 1) y = 0

3 3

1813
ty′′ + ty′ + 2y = 0

3 3

1814
ty′′ +

(
−t2 + 1

)
y′ + 4ty = 0

3 3

1815
t2y′′ + ty′ + t2y = 0

3 3

1816
t2y′′ + ty′ +

(
t2 − v2

)
y = 0

3 3
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1817
ty′′ + (1− t) y′ + λy = 0

3 3

1818
2 sin(t)y′′ + (1− t) y′ − 2y = 0

3 3

1819
t2y′′ + ty′ + (t+ 1) y = 0

3 3

1820
ty′′ + y′ − 4y = 0

3 3

1821
t2y′′ − t(t+ 1) y′ + y = 0

3 3

1822
t2y′′ + ty′ +

(
t2 − 1

)
y = 0

3 3

1823
ty′′ + 3y′ − 3y = 0

3 3

1824
[x′

1(t) = 6x1(t)− 3x2(t), x′
2(t) = 2x1(t) + x2(t)]

3 3

1825
[x′

1(t) = −2x1(t) + x2(t), x′
2(t) = −4x1(t) + 3x2(t)]

3 3

1826 [x′
1(t) = 3x1(t) + 2x2(t) + 4x3(t), x′

2(t) = 2x1(t)
+ 2x3(t), x′

3(t) = 4x1(t) + 2x2(t) + 3x3(t)]
3 3

1827 [x′
1(t) = 7x1(t)− x2(t) + 6x3(t), x′

2(t) = −10x1(t)
+ 4x2(t)− 12x3(t), x′

3(t) = −2x1(t) + x2(t)− x3(t)]
3 3

1828 [x′
1(t) = −7x1(t)
+ 6x3(t), x′

2(t) = 5x2(t), x′
3(t) = 6x1(t) + 2x3(t)]

3 3
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1829
[x′

1(t) = x1(t) + 2x2(t) + 3x3(t)
+ 6x4(t), x′

2(t) = 3x1(t) + 6x2(t) + 9x3(t)
+ 18x4(t), x′

3(t) = 5x1(t) + 10x2(t)
+ 15x3(t) + 30x4(t), x′

4(t) = 7x1(t)
+ 14x2(t) + 21x3(t) + 42x4(t)]

3 3

1830
[x′

1(t) = x1(t) + x2(t), x′
2(t) = 4x1(t) + x2(t)]

3 3

1831
[x′

1(t) = x1(t)− 3x2(t), x′
2(t) = −2x1(t) + 2x2(t)]

3 3

1832 [x′
1(t) = 3x1(t) + x2(t)− x3(t), x′

2(t) = x1(t)
+ 3x2(t)− x3(t), x′

3(t) = 3x1(t) + 3x2(t)− x3(t)]
3 3

1833 [x′
1(t) = x1(t)− x2(t), x′

2(t) = x1(t) + 2x2(t)
+ x3(t), x′

3(t) = x1(t) + 10x2(t) + 2x3(t)]
3 3

1834 [x′
1(t) = x1(t)− 3x2(t) + 2x3(t), x′

2(t) =
−x2(t), x′

3(t) = −x2(t)− 2x3(t)]
3 3

1835 [x′
1(t) = 3x1(t) + x2(t)− 2x3(t), x′

2(t) = −x1(t)
+ 2x2(t) + x3(t), x′

3(t) = 4x1(t) + x2(t)− 3x3(t)]
3 3

1836
[x′

1(t) = −3x1(t) + 2x2(t), x′
2(t) = −x1(t)− x2(t)]

3 3

1837 [x′
1(t) = x1(t)− 5x2(t), x′

2(t) = x1(t)
− 3x2(t), x′

3(t) = x3(t)]
3 3

1838 [x′
1(t) = x1(t), x′

2(t) = 3x1(t) + x2(t)
− 2x3(t), x′

3(t) = 2x1(t) + 2x2(t) + x3(t)]
3 3

Continued on next page

181



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1839 [x′
1(t) = x1(t) + x3(t), x′

2(t) = x2(t)
− x3(t), x′

3(t) = −2x1(t)− x3(t)]
3 3

1840
[x′

1(t) = x1(t)− x2(t), x′
2(t) = 5x1(t)− 3x2(t)]

3 3

1841
[x′

1(t) = 3x1(t)− 2x2(t), x′
2(t) = 4x1(t)− x2(t)]

3 3

1842 [x′
1(t) = −3x1(t) + 2x3(t), x′

2(t) = x1(t)
− x2(t), x′

3(t) = −2x1(t)− x2(t)]
3 3

1843 [x′
1(t) = 2x2(t), x′

2(t) = −2x1(t), x′
3(t) =

−3x4(t), x′
4(t) = 3x3(t)]

3 3

1844
[x′

1(t) = x1(t) + x2(t), x′
2(t) = x2(t), x′

3(t) = 2x3(t)]
3 3

1845 [x′
1(t) = 2x1(t) + x2(t) + 3x3(t), x′

2(t) = 2x2(t)
− x3(t), x′

3(t) = 2x3(t)]
3 3

1846 [x′
1(t) = −x2(t) + x3(t), x′

2(t) = 2x1(t)− 3x2(t)
+ x3(t), x′

3(t) = x1(t)− x2(t)− x3(t)]
3 3

1847 [x′
1(t) = x1(t) + x2(t) + x3(t), x′

2(t) = 2x1(t)
+ x2(t)− x3(t), x′

3(t) = −3x1(t) + 2x2(t) + 4x3(t)]
3 3

1848
[x′

1(t) = −x1(t)− x2(t), x′
2(t) = −x2(t), x′

3(t) = −2x3(t)]
3 3

1849 [x′
1(t) = 2x1(t)− x3(t), x′

2(t) = 2x2(t)
+ x3(t), x′

3(t) = 2x3(t), x′
4(t) = −x3(t) + 2x4(t)]

3 3
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1850 [x′
1(t) = −x1(t) + x2(t) + 2x3(t), x′

2(t) = −x1(t)
+ x2(t) + x3(t), x′

3(t) = −2x1(t) + x2(t) + 3x3(t)]
3 3

1851 [x′
1(t) = −4x1(t)− 4x2(t), x′

2(t) = 10x1(t)
+ 9x2(t) + x3(t), x′

3(t) = −4x1(t)− 3x2(t) + x3(t)]
3 3

1852 [x′
1(t) = x1(t) + 2x2(t)− 3x3(t), x′

2(t) = x1(t)
+ x2(t) + 2x3(t), x′

3(t) = x1(t)− x2(t) + 4x3(t)]
3 3

1853 [x′
1(t) = 3x1(t), x′

2(t) = x1(t)
+ 3x2(t), x′

3(t) = 3x3(t), x′
4(t) = 2x3(t) + 3x4(t)]

3 3

1854 [x′
1(t) = x1(t), x′

2(t) = 2x1(t) + x2(t)
−2x3(t), x′

3(t) = 3x1(t)+2x2(t)+x3(t)+et cos (2t)]
3 3

1855 [x′
1(t) = x1(t) + ect, x′

2(t) = 2x1(t) + x2(t)
− 2x3(t), x′

3(t) = 3x1(t) + 2x2(t) + x3(t)]
3 3

1856 [x′
1(t) = 4x1(t) + 5x2(t)
+ 4 et cos(t), x′

2(t) = −2x1(t)− 2x2(t)]
3 3

1857
[x′

1(t) = 3x1(t)− 4x2(t) + et, x′
2(t) = x1(t)− x2(t) + et]

3 3

1858 [x′
1(t) = 2x1(t)− 5x2(t)
+ sin(t), x′

2(t) = x1(t)− 2x2(t) + tan(t)]
3 3

1859
[x′

1(t) = x2(t) + f1(t), x′
2(t) = −x1(t) + f2(t)]

3 3

1860 [x′
1(t) = 2x1(t) + x3(t)
+ e2t, x′

2(t) = 2x2(t), x′
3(t) = x2(t) + 3x3(t) + e2t]

3 3
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1861 [x′
1(t) = −x1(t)− x2(t)− 2x3(t) + et, x′

2(t) = x1(t)
+ x2(t) + x3(t), x′

3(t) = 2x1(t) + x2(t) + 3x3(t)]
3 3

1862
[x′

1(t) = 2x1(t)+x2(t)+e3t, x′
2(t) = 3x1(t)−2x2(t)+e3t]

3 3

1863
[x′

1(t) = x1(t)− x2(t)− t2, x′
2(t) = x1(t) + 3x2(t) + 2t]

3 3

1864 [x′
1(t) = x1(t) + 3x2(t) + 2x3(t)
+ sin(t), x′

2(t) = −x1(t) + 2x2(t)
+ x3(t), x′

3(t) = 4x1(t)− x2(t)− x3(t)]

3 3

1865 [x′
1(t) = x1(t) + 2x2(t)− 3x3(t) + et, x′

2(t) = x1(t)
+ x2(t) + 2x3(t), x′

3(t) = x1(t)− x2(t) + 4x3(t)− et]
3 3

1866 [x′
1(t) = −x1(t)− x2(t) + 1, x′

2(t) =
−4x2(t)− x3(t) + t, x′

3(t) = 5x2(t) + et]
3 3

1867 [x′
1(t) = x1(t) + x2(t)− x3(t)
+ e2t, x′

2(t) = 2x1(t) + 3x2(t)− 4x3(t)
+ 2 e2t, x′

3(t) = 4x1(t) + x2(t)− 4x3(t) + e2t]

3 3

1868 [x′
1(t) = x1(t)− x2(t)− x3(t)
+ e3t, x′

2(t) = x1(t) + 3x2(t) + x3(t)
− e3t, x′

3(t) = −3x1(t) + x2(t)− x3(t)− e3t]

3 3

1869 [x′
1(t) = 3x1(t) + 2x2(t) + 4x3(t)
+ 2 e8t, x′

2(t) = 2x1(t) + 2x3(t)
+ e8t, x′

3(t) = 4x1(t) + 2x2(t) + 3x3(t) + 2 e8t]

3 3

1870
xy +

(
x2 + 1

)
y′ = 0

3 3
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1871
xy2 + x+

(
y − x2y

)
y′ = 0

3 3

1872
1 + y2 +

(
x2 + 1

)
y′ = 0

3 3

1873
y + xy′ = 0

3 3

1874
y′ = 2xy

3 3

1875
xy2 + x+

(
x2y − y

)
y′ = 0

3 3

1876 √
−x2 + 1 +

√
1− y2 y′ = 0

3 3

1877
(x+ 1) y′ − 1 + y = 0

3 3

1878
y′ tan(x)− y = 1

3 3

1879
y + 3 + cot(x)y′ = 0

3 3

1880
y′ = x

y

3 3

1881
x′ = 1− sin (2t)

3 3

1882
y + xy′ = y2

3 3

1883
sin(x)

(
cos2(y)

)
+
(
cos2(x)

)
y′ = 0

3 3

1884
sec(x)

(
cos2(y)

)
= cos(x) sin(y)y′

3 3
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1885
y + xy′ = xy(y′ − 1)

3 3

1886
xy +

√
x2 + 1 y′ = 0

3 3

1887
y = xy + x2y′

3 3

1888
tan(x)

(
sin2(x)

)
+
(
cos2(x)

)
cot(y)y′ = 0

3 3

1889
y2 + yy′ + x2yy′ − 1 = 0

3 3

1890
y′ = y

x

3 3

1891
xy′ + 2y = 0

3 3

1892
sin(x) cos(y) + cos(x) sin(y)y′ = 0

3 3

1893
x2y′ + y2 = 0

3 3

1894
y′ = ey

3 3

1895
ey(y′ + 1) = 1

3 3

1896
1 + y2 = y′

x3 (x− 1)
3 3

1897
x2 + 3xy′ = y3 + 2y

7 3

1898 (
x2 + x+ 1

)
y′ = y2 + 2y + 5

3 3
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1899 (
x2 − 2x− 8

)
y′ = y2 + y − 2

3 3

1900
x+ y = xy′

3 3

1901
(x+ y) y′ + x = y

3 3

1902
− y + xy′ = √

xy
3 3

1903
y′ = 2x− y

x+ 4y
3 3

1904
− y + xy′ =

√
x2 − y2

3 3

1905
x+ yy′ = 2y

3 3

1906
xy′ − y +

√
y2 − x2 = 0

3 3

1907
x2 + y2 = xyy′

3 3

1908 (
xy − x2) y′ − y2 = 0

3 3

1909
y + xy′ = 2√xy

3 3

1910
x+ y + (x− y) y′ = 0

3 3

1911
y
(
x2 − xy + y2

)
+ xy′

(
y2 + xy + x2) = 0

3 3

1912
xy′ − y − x sin

(y
x

)
= 0

3 3
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1913
y′ = y

x
+ cosh

(y
x

) 3 3

1914
x2 + y2 = 2xyy′

3 3

1915 (
x

y
+ y

x

)
y′ + 1 = 0

3 3

1916
x e

y
x + y = xy′

3 3

1917
y′ = x+ y

x− y

3 3

1918
y′ = y

x
+ tan

(y
x

) 3 3

1919 (
3xy − 2x2) y′ = 2y2 − xy

3 3

1920 y′ = y

x− k
√
x2 + y2

3 3

1921
y2(yy′ − x) + x3 = 0

3 3

1922
y′ = y

x
+ tanh

(y
x

) 3 3

1923
y′ = 2

3 3

1924
y′ = 2 e3x

3 3

Continued on next page

188



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1925
y′ = 2√

−x2 + 1
3 3

1926
y′ = ex2 3 3

1927
y′ = x ex2 3 3

1928
y′ = arcsin(x)

3 3

1929
y′ = xy

3 3

1930
y′ = x2y2

3 3

1931
y′ = −x ey

3 3

1932
y′ sin(y) = x2 3 3

1933
xy′ =

√
1− y2

3 3

1934
(y′)2 − y2 = 0

3 3

1935
(y′)2 − 3y′ + 2 = 0

3 3

1936 (
x2 + 1

)
y′ = 1

3 3

1937
y′ sin(x) = 1

3 3

1938
y′ = t2 + 3

3 3

Continued on next page

189



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1939
y′ = t e2t

3 3

1940
y′ = sin (3t)

3 3

1941
y′ = sin2(t)

3 3

1942
y′ = t

t2 + 4
3 3

1943
y′ = ln(t)

3 3

1944
y′ = t√

t + 1
3 3

1945
y′ = 2y − 4

3 3

1946
y′ = −y3

3 3

1947
y′ = et

y

3 3

1948
y′ = t e2t

3 3

1949
y′ = sin2(t)

3 3

1950
y′ = 8 e4t + t

3 3

1951
y′ = y

t

3 3

Continued on next page

190



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

1952
y′ = − t

y

3 3

1953
y′ = y2 − y

3 3

1954
y′ = y − 1

3 3

1955
y′ = 1− y

3 3

1956
y′ = y3 − y2

3 3

1957
y′ = 1− y2

3 3

1958
y′ =

(
t2 + 1

)
y

3 3

1959
y′ = −y

3 3

1960
y′ = 2y + e−3t 3 3

1961
y′ = 2y + e2t

3 3

1962
y′ = t− y

3 3

1963
ty′ + 2y = sin(t)

3 3

1964
y′ = tan(t)y + sec(t)

3 3

1965
y′ = 2ty

t2 + 1 + t+ 1
3 3
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1966
y′ = tan(t)y + sec3(t)

3 3

1967
y′ = y

3 3

1968
y′ = 2y

3 3

1969
ty′ = y + t3

3 3

1970
y′ = − tan(t)y + sec(t)

3 3

1971
y′ = 2y

t+ 1
3 3

1972
ty′ = −y + t3

3 3

1973
y′ + 4 tan (2t) y = tan (2t)

3 3

1974
t ln(t)y′ = ln(t)t− y

3 3

1975
y′ = 2y

−t2 + 1 + 3
3 3

1976
y′ = − cot(t)y + 6

(
cos2(t)

) 3 3

1977
y′ − xy3 = 0

3 3

1978 y′

tan(x) −
y

x2 + 1 = 0
3 3
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1979
x2y′ + xy2 = 4y2

3 3

1980
y
(
2x2y2 + 1

)
y′ + x

(
y4 + 1

)
= 0

3 3

1981
2xy′ + 3x+ y = 0

3 3

1982 (
cos2(x) + y sin (2x)

)
y′ + y2 = 0

3 3

1983 (
−x2 + 1

)
y′ + 4xy =

(
−x2 + 1

) 3
2

3 3

1984
y′ − y cot(x) + 1

sin(x) = 0 3 3

1985 (
x+ y3

)
y′ = y

3 3

1986
y′ = −2x2 + y2 + x

xy

3 3

1987
(−x+ y) y′ + 2x+ 3y = 0

3 3

1988
y′ = 1

x+ 2y + 1
3 3

1989
y′ = − x+ y

3x+ 3y − 4
3 3

1990
y′ = tan(x) cos(y) (cos(y) + sin(y))

3 3

1991
x
(
1− 2x2y

)
y′ + y = 3x2y2

3 3
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1992
y′ + xy

a2 + x2 = x
3 3

1993
y′ = 4y2

x2 − y2
3 3

1994
y′ − y

x
= 1

3 3

1995
y′ − y tan(x) = 1

3 3

1996
y′ − y2

x2 = 1
4

3 3

1997
y′ − y2

x2 = 1
4

3 3

1998
y′ sin(x) + 2y cos(x) = 1

3 3

1999
(5x+ y − 7) y′ = 3 + 3x+ 3y

3 3

2000
xy′ + y − y2

x
3
2
= 0

3 3

2001
(2 sin(y)− x) y′ = tan(y)

3 3

2002
(2 sin(y)− x) y′ = tan(y)

3 3

2003
y′′ + (y′)2 + y′ = 0

3 3

2004
x′′ + ω2

0x = a cos (ωt)
3 3
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2005
f ′′ + 2f ′ + 5f = 0

3 3

2006
f ′′ + 2f ′ + 5f = e−t cos (3t)

3 3

2007
f ′′ + 6f ′ + 9f = e−t

3 3

2008
f ′′ + 8f ′ + 12f = 12 e−4t 3 3

2009
f ′′ + 8f ′ + 12f = 12 e−4t 3 3

2010
y′′ + 2y′ + y = 4 e−x

3 3

2011
y′′′ − 12y′ + 16y = 32x− 8

3 3

2012
− (y′)2

y2
+ y′′

y
+ 2a coth (2ax) y′

y
= 2a2

3 3

2013
x2y′′ − xy′ + y = x

3 3

2014
(x+ 1)2 y′′ + 3(x+ 1) y′ + y = x2 3 3

2015
(−2 + x) y′′ + 3y′ + 4y

x2 = 0
3 3

2016
y′′ − y = xn

3 3

2017
y′′ − 2y′ + y = 2x ex

3 3

2018
2yy′′′ + 2(y + 3y′) y′′ + 2(y′)2 = sin(x)

3 3
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2019
xy′′′ + 2y′′ = Ax

3 3

2020
y′′ + 4xy′ +

(
4x2 + 6

)
y = e−x2 sin (2x)

3 3

2021 (
−z2 + 1

)
y′′ − 3zy′ + λy = 0

3 3

2022
4zy′′ + 2(1− z) y′ − y = 0

3 3

2023
zy′′ − 2y′ + 9z5y = 0

3 3

2024
f ′′ + 2(z − 1) f ′ + 4f = 0

3 3

2025
z2y′′ − 3zy′

2 + (1 + z) y = 0
3 3

2026
zy′′ − 2y′ + yz = 0

3 3

2027
y′′ − 2zy′ − 2y = 0

3 3

2028
z(1− z) y′′ + (1− z) y′ + λy = 0

3 3

2029
zy′′ + (2z − 3) y′ + 4y

z
= 0

3 3

2030 (
z2 + 5z + 6

)
y′′ + 2y = 0

3 3

2031 (
z2 + 5z + 7

)
y′′ + 2y = 0

3 3

2032
y′′ + y

z3
= 0

3 7
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2033
zy′′ + (1− z) y′ + λy = 0

3 3

2034 (
−z2 + 1

)
y′′ − zy′ +m2y = 0

3 3

2035
y′ = 2xy

3 3

2036
y′ = y2

x2 + 1
3 3

2037
ex+yy′ − 1 = 0

3 3

2038
y′ = y

ln(x)x
3 3

2039
y − (−2 + x) y′ = 0

3 3

2040
y′ = 2x(y − 1)

x2 + 3
3 3

2041
y − xy′ = 3− 2x2y′

3 3

2042
y′ = cos (x− y)

sin(x) sin(y) − 1
3 3

2043
y′ = x(y2 − 1)

2 (−2 + x) (x− 1)
3 3

2044
y′ = x2y − 32

−x2 + 16 + 32
3 3
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2045
(x− a) (x− b) y′ − y + c = 0

3 3

2046 (
x2 + 1

)
y′ + y2 = −1

3 3

2047 (
−x2 + 1

)
y′ + xy = ax

3 3

2048
y′ = 1− sin (x+ y)

sin(y) cos(x)
3 3

2049
y′ = y3 sin(x)

3 3

2050
y′ − y = e2x

3 3

2051
x2y′ − 4xy = x7 sin(x)

3 3

2052
y′ + 2xy = 2x3 3 3

2053
y′ + 2xy

x2 + 1 = 4x
3 3

2054
y′ + 2xy

x2 + 1 = 4
(x2 + 1)2

3 3

2055
2
(
cos2(x)

)
y′ + y sin (2x) = 4

(
cos4(x)

) 3 3

2056
y′ + y

ln(x)x = 9x2 3 3

2057
y′ − y tan(x) = 8

(
sin3(x)

) 3 3
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2058
x′t+ 2x = 4 et

3 3

2059
y′ = sin(x) (y sec(x)− 2)

3 3

2060
1− y sin(x)− cos(x)y′ = 0

3 3

2061
y′ − y

x
= 2x2 ln(x)

3 3

2062
y′ + αy = eβx

3 3

2063
y′ + m

x
= ln(x)

3 3

2064
(−y + 3x) y′ = 3y

3 3

2065
y′ = (x+ y)2

2x2

3 3

2066
sin
(y
x

)
(−y + xy′) = x cos

(y
x

) 3 3

2067
xy′ =

√
16x2 − y2 + y

3 3

2068
− y + xy′ =

√
9x2 + y2

3 3

2069
x
(
x2 − y2

)
− x
(
x2 + y2

)
y′ = 0

3 3

2070
xy′ + y ln(x) = y ln(y)

3 3
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2071
y′ = y2 + 2xy − 2x2

x2 − xy + y2
3 3

2072
2xyy′ − x2e−

y2

x2 − 2y2 = 0
3 3

2073
x2y′ = y2 + 3xy + x2 3 3

2074
yy′ =

√
x2 + y2 − x

3 3

2075
2x(2x+ y) y′ = y(4x− y)

3 3

2076
xy′ = x tan

(y
x

)
+ y

3 3

2077
y′ = x

√
x2 + y2 + y2

xy

3 3

2078
y′′ − 25y = 0

3 3

2079
y′′ + 4y = 0

3 3

2080
y′′ + y′ − 2y = 0

3 3

2081
y′ = −y2

3 3

2082
y′ = y

2x
3 3

2083
y′′ + 2y′ + 5y = 0

3 3
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2084
y′′ − 9y = 0

3 3

2085
x2y′′ + 5xy′ + 3y = 0

3 3

2086
x2y′′ − 3xy′ + 4y = 0

3 3

2087
x2y′′ − 3xy′ + 13y = 0

3 3

2088
2x2y′′ − xy′ + y = 9x2 3 3

2089
x2y′′ − 4xy′ + 6y = x4 sin(x)

3 3

2090
y′′ − (a+ b) y′ + aby = 0

3 3

2091
y′′ − 2ay′ + a2y = 0

3 3

2092
y′′ − 2ay′ +

(
a2 + b2

)
y = 0

3 3

2093
y′′ − y′ − 6y = 0

3 3

2094
y′′ + 6y′ + 9y = 0

3 3

2095
x2y′′ + xy′ − y = 0

3 3

2096
x2y′′ + 5xy′ + 4y = 0

3 3

2097
y′ = ex − sin(y)

x cos(y)
3 3
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2098
y′ = 1− y2

2 + 2xy
3 3

2099
y′ = (1− y exy) e−xy

x

3 3

2100
y′ = x2(1− y2) + y e y

x

x
(
e y

x + 2x2y
) 3 3

2101
y′ = cos(x)− 2xy2

2x2y

3 3

2102
y′ = sin(x)

3 3

2103
y′ = 1

x
2
3

3 3

2104
y′′ = x ex

3 3

2105
y′′ = xn

3 3

2106
y′ = x2 ln(x)

3 3

2107
y′′ = cos(x)

3 3

2108
y′′′ = 6x

3 3

2109
y′′ = x ex

3 3

2110
y′′ + y′ − 6y = 0

3 3
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2111
x2y′′ − xy′ − 8y = 0

3 3

2112
x2y′′ − 3xy′ + 4y = x2 ln(x)

3 3

2113
y′ = 2xy

3 3

2114
y′ = y2

x2 + 1
3 3

2115
ex+yy′ − 1 = 0

3 3

2116
y′ = y

ln(x)x
3 3

2117
y − (x− 1) y′ = 0

3 3

2118
y′ = 2x(y − 1)

x2 + 3
3 3

2119
y − xy′ = 3− 2x2y′

3 3

2120
y′ = cos (x− y)

sin(x) sin(y) − 1
3 3

2121
y′ = x(y2 − 1)

2 (−2 + x) (x− 1)
3 3

2122
y′ = x2y − 32

−x2 + 16 + 2
3 3
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2123
(x− a) (x− b) y′ − y + c = 0

3 3

2124 (
x2 + 1

)
y′ + y2 = −1

3 3

2125 (
−x2 + 1

)
y′ + xy = ax

3 3

2126
y′ = 1− sin (x+ y)

sin(y) cos(x)
3 3

2127
y′ = y3 sin(x)

3 3

2128
y′ = 2

√
y − 1
3

3 3

2129
mv′ = mg − kv2

3 3

2130
y′ + y = 4 ex

3 3

2131
y′ + 2y

x
= 5x2 3 3

2132
x2y′ − 4xy = x7 sin(x)

3 3

2133
y′ + 2xy = 2x3 3 3

2134
y′ + 2xy

−x2 + 1 = 4x
3 3

2135
y′ + 2xy

x2 + 1 = 4
(x2 + 1)2

3 3
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2136
2
(
cos2(x)

)
y′ + y sin (2x) = 4

(
cos4(x)

) 3 3

2137
y′ + y

ln(x)x = 9x2 3 3

2138
y′ − y tan(x) = 8

(
sin3(x)

) 3 3

2139
x′t+ 2x = 4 et

3 3

2140
y′ = sin(x) (y sec(x)− 2)

3 3

2141
1− y sin(x)− cos(x)y′ = 0

3 3

2142
y′ − y

x
= 2x2 ln(x)

3 3

2143
y′ + αy = eβx

3 3

2144
y′ + my

x
= ln(x)

3 3

2145
y′ + 2y

x
= 4x

3 3

2146
y′ sin(x)− y cos(x) = sin (2x)

3 3

2147
x′ + 2x

4− t
= 5

3 3

2148
y − ex + y′ = 0

3 3
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2149
y′ − 2y =

{
1 x ≤ 1
0 1 < x

3 3

2150
y′ − 2y =

{
1− x x < 1
0 1 ≤ x

3 3

2151
y′′ + y′

x
= 9x

3 3

2152
y′ + y

x
= cos(x)

3 3

2153
y′ + y = e−2x 3 3

2154
y′ + y cot(x) = 2 cos(x)

3 3

2155
− y + xy′ = x2 ln(x)

3 3

2156
y′ = y2 + xy + x2

x2

3 3

2157
(−y + 3x) y′ = 3y

3 3

2158
y′ = (x+ y)2

2x2

3 3

2159
sin
(y
x

)
(−y + xy′) = x cos

(y
x

) 3 3

2160
xy′ =

√
16x2 − y2 + y

3 3
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2161
− y + xy′ =

√
9x2 + y2

3 3

2162
y
(
x2 − y2

)
− x
(
x2 − y2

)
y′ = 0

3 3

2163
xy′ + y ln(x) = y ln(y)

3 3

2164
y′ = y2 + 2xy − 2x2

x2 − xy + y2
3 3

2165
2xyy′ − x2e−

y2

x2 − 2y2 = 0
3 3

2166
x2y′ = y2 + 3xy + x2 3 3

2167
yy′ =

√
x2 + y2 − x

3 3

2168
2x(2x+ y) y′ = y(4x− y)

3 3

2169
xy′ = x tan

(y
x

)
+ y

3 3

2170
y′ = x

√
x2 + y2 + y2

xy

3 3

2171
y′ = 4y − 2x

x+ y

3 3

2172
y′ = 2x− y

x+ 4y
3 3
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2173
y′ = y −

√
x2 + y2

x

3 3

2174
− y + xy′ =

√
4x2 − y2

3 3

2175
y′ = ay + x

ax− y

3 3

2176
y′ =

x+ y
2

x
2 − y

3 3

2177
y′ − y

x
= 4x2 cos(x)

y

3 3

2178
y′ + y tan(x)

2 = 2y3 sin(x)
3 3

2179
y′ − 3y

2x = 6y 1
3x2 ln(x)

3 3

2180
y′ + 2y

x
= 6

√
x2 + 1 √

y
3 3

2181
y′ + 2y

x
= 6x4y2

3 3

2182
2x
(
y′ + y3x2)+ y = 0

3 3

2183
(x− a) (x− b) (y′ − √

y ) = 2(−a+ b) y
3 3
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2184
y′ + 6y

x
= 3y 2

3 cos(x)
x

3 3

2185
y′ + 4xy = 4x3√y

3 3

2186
y′ − y

2 ln(x)x = 2xy3 3 3

2187
y′ − y

(π − 1)x = 3xyπ
1− π

3 3

2188
2y′ + y cot(x) = 8(cos3(x))

y

3 3

2189 (
1−

√
3
)
y′ + y sec(x) = y

√
3 sec(x)

3 3

2190
y′ + 2xy

x2 + 1 = xy2
3 3

2191
y′ + y cot(x) = y3

(
sin3(x)

) 3 3

2192
y′ = (9x− y)2

3 3

2193
y′ = (4x+ y + 2)2

3 3

2194
y′ = sin2 (3x− 3y + 1)

3 3

2195
y′ = y(ln (xy)− 1)

x

3 3
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2196
y′ = 2x(x+ y)2 − 1

3 3

2197
y′ = x+ 2y − 1

2x− y + 3
3 3

2198
y′ + p(x)y + q(x)y2 = r(x)

7 7

2199
y′ + 2y

x
− y2 = − 2

x2

3 3

2200
y′ + 7y

x
− 3y2 = 3

x2

3 3

2201 y′

y
+ p(x) ln(y) = q(x)

3 3

2202 y′

y
− 2 ln(y)

x
= 1− 2 ln(x)

x

3 3

2203 (
sec2(y)

)
y′ + tan(y)

2
√
x+ 1

= 1
2
√
x+ 1

3 3

2204
y exy + (2y − x exy) y′ = 0

7 7

2205
cos (xy)− xy sin (xy)− x2 sin (xy) y′ = 0

3 3

2206
y + 3x2 + xy′ = 0

3 3

2207
2x ey +

(
3y2 + x2ey

)
y′ = 0

3 3
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2208
2xy +

(
x2 + 1

)
y′ = 0

3 3

2209
y2 − 2x+ 2xyy′ = 0

3 3

2210
4 e2x + 2xy − y2 + (x− y)2 y′ = 0

3 3

2211 1
x
− y

x2 + y2
+ xy′

x2 + y2
= 0

3 3

2212
y cos (xy)− sin(x) + x cos (xy) y′ = 0

3 3

2213
2y2e2x + 3x2 + 2y e2xy′ = 0

3 3

2214
y2 + cos(x) + (2xy + sin(y)) y′ = 0

3 3

2215
sin(y) + y cos(x) + (x cos(y) + sin(x)) y′ = 0

3 3

2216
y′′ − 2y′ − 3y = 0

3 3

2217
y′′ + 7y′ + 10y = 0

3 3

2218
y′′ − 36y = 0

3 3

2219
y′′ + 4y′ = 0

3 3

2220
y′′′ − 3y′′ − y′ + 3y = 0

3 3

2221
y′′′ + 3y′′ − 4y′ − 12y = 0

3 3
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2222
y′′′ + 3y′′ − 18y′ − 40y = 0

3 3

2223
y′′′ − y′′ − 2y′ = 0

3 3

2224
y′′′ + y′′ − 10y′ + 8y = 0

3 3

2225
y′′′′ − 2y′′′ − y′′ + 2y′ = 0

3 3

2226
y′′′′ − 13y′′ + 36y = 0

3 3

2227
x2y′′ + 3xy′ − 8y = 0

3 3

2228
2x2y′′ + 5xy′ + y = 0

3 3

2229
x3y′′′ + x2y′′ − 2xy′ + 2y = 0

3 3

2230
x3y′′′ + 3x2y′′ − 6xy′ = 0

3 3

2231
y′′ + y′ − 6y = 18 e5x

3 3

2232
y′′ + y′ − 2y = 4x2 + 5

3 3

2233
y′′′ + 2y′′ − y′ − 2y = 4 e2x

3 3

2234
y′′′ + y′′ − 10y′ + 8y = 24 e−3x 3 3

2235
y′′′ + 5y′′ + 6y′ = 6 e−x

3 3

2236
y′′ + y = 6 ex

3 3
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2237
y′′ + 4y′ + 4y = 5x e−2x 3 3

2238
y′′ + 4y = 8 sin (2x)

3 3

2239
y′′ − y′ − 2y = 5 e2x

3 3

2240
y′′ + 2y′ + 5y = 3 sin (2x)

3 3

2241
y′′′ + 2y′′ − 5y′ − 6y = 4x2 3 3

2242
y′′′ − y′′ + y′ − y = 9 e−x

3 3

2243
y′′′ + 3y′′ + 3y′ + y = 2 e−x + 3 e2x

3 3

2244
y′′ + 9y = 5 cos (2x)

3 3

2245
y′′ − y = 9x e2x

3 3

2246
y′′ + y′ − 2y = −10 sin(x)

3 3

2247
y′′ + y′ − 2y = 4 cos(x)− 2 sin(x)

3 3

2248
y′′ + ω2y = F0 cos (ωt)

m

3 3

2249
y′′ − 4y′ + 6y = 7 e2x

3 3

2250
y′′′ + y′′ + y′ + y = 4x ex

3 3
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2251
y′′′′ + 104y′′′ + 2740y′′ = 5 e−2x cos (3x)

3 3

2252
y′′ + 2y′ − 3y = sin2(x)

3 3

2253
y′′ + 6y =

(
sin2(x)

) (
cos2(x)

) 3 3

2254
y′′ − 16y = 20 cos (4x)

3 3

2255
y′′ + 2y′ + y = 50 sin (3x)

3 3

2256
y′′ − y = 10 e2x cos(x)

3 3

2257
y′′ + 4y′ + 4y = 169 sin (3x)

3 3

2258
y′′ − y′ − 2y = 40

(
sin2(x)

) 3 3

2259
y′′ + y = 3 ex cos (2x)

3 3

2260
y′′ + 2y′ + 2y = 2 e−x sin(x)

3 3

2261
y′′ − 4y = 100x ex sin(x)

3 3

2262
y′′ + 2y′ + 5y = 4 e−x cos (2x)

3 3

2263
y′′ − 2y′ + 10y = 24 ex cos (3x)

3 3

2264
y′′ + 16y = 34 ex + 16 cos (4x)− 8 sin (4x)

3 3
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2265
y′′ − 6y′ + 9y = 4 e3x ln(x)

3 3

2266
y′′ + 4y′ + 4y = e−2x

x2

3 3

2267
y′′ + 9y = 18

(
sec3 (3x)

) 3 3

2268
y′′ + 6y′ + 9y = 2 e−3x

x2 + 1
3 3

2269
y′′ − 4y = 8

e2x + 1
3 3

2270
y′′ − 4y′ + 5y = e2x tan(x)

3 3

2271
y′′ + 9y = 36

4− (cos2 (3x))
3 3

2272
y′′ − 10y′ + 25y = 2 e5x

x2 + 4
3 3

2273
y′′ − 6y′ + 13y = 4 e3x

(
sec2 (2x)

) 3 3

2274
y′′ + y = sec(x) + 4 ex

3 3

2275
y′′ + y = csc(x) + 2x2 + 5x+ 1

3 3

2276
y′′ − y = 2 tanh(x)

3 3
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2277
y′′ − 2my′ +m2y = emx

x2 + 1
3 3

2278
y′′ − 2y′ + y = 4 ex ln(x)

x3

3 3

2279
y′′ + 2y′ + y = e−x

√
−x2 + 4

3 3

2280
y′′ + 2y′ + 17y = 64 e−x

3 + sin2 (4x)
3 3

2281
y′′ + 4y′ + 4y = 4 e−2x

x2 + 1 + 2x2 − 1
3 3

2282
y′′ + 4y′ + 4y = 15 e−2x ln(x) + 25 cos(x)

3 3

2283
y′′′ − 3y′′ + 3y′ − y = 2 ex

x2

3 3

2284
y′′′ − 6y′′ + 12y′ − 8y = 36 e2x ln(x)

3 3

2285
y′′′ + 3y′′ + 3y′ + y = 2 e−x

x2 + 1
3 3

2286
y′′′ − 6y′′ + 9y′ = 12 e3x

3 3

2287
y′′ − 9y = F (x)

3 3

2288
y′′ + 5y′ + 4y = F (x)

3 3
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2289
y′′ + y′ − 2y = F (x)

3 3

2290
y′′ + 4y′ − 12y = F (x)

3 3

2291
y′′ − 4y′ + 4y = 5x e2x

3 3

2292
y′′ + y = sec(x)

3 3

2293
x2y′′ + 4xy′ + 2y = 4 ln(x)

3 3

2294
x2y′′ + 4xy′ + 2y = cos(x)

3 3

2295
x2y′′ + xy′ + 9y = 9 ln(x)

3 3

2296
x2y′′ − xy′ + 5y = 8x ln(x)2

3 3

2297
x2y′′ − 4xy′ + 6y = x4 sin(x)

3 3

2298
x2y′′ + 6xy′ + 6y = 4 e2x

3 3

2299
x2y′′ − 3xy′ + 4y = x2

ln(x)
3 3

2300
x2y′′ − (2m− 1)xy′ +m2y = xm ln(x)k

3 3

2301
x2y′′ − xy′ + 5y = 0

3 3

2302
t2y′′ + ty′ + 25y = 0

3 3
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2303
x2y′′ − 3xy′ + 4y = 0

3 3

2304
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

2305
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

2306 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

2307
y′′ − y′

x
+ 4x2y = 0

3 3

2308
4x2y′′ + 4xy′ +

(
4x2 − 1

)
y = 0

3 3

2309
y′′ + y = csc(x)

3 3

2310
xy′′ − (1 + 2x) y′ + 2y = 8x2e2x

3 3

2311
x2y′′ − 3xy′ + 4y = 8x4 3 3

2312
y′′ − 6y′ + 9y = 15 e3x

√
x

3 3

2313
y′′ − 4y′ + 4y = 4 e2x ln(x)

3 3

2314
4x2y′′ + y =

√
x ln(x)

3 3

2315
y′′′ + 3y′′ − 4y = 0

3 3

2316
y′′′ + 11y′′ + 36y′ + 26y = 0

3 3
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2317
y′′ + 6y′ + 9y = 4 e−3x 3 3

2318
y′′ + 6y′ + 9y = 4 e−2x 3 3

2319
y′′′ − 6y′′ + 25y′ = x2 3 3

2320
y′′′ − 6y′′ + 25y′ = sin (4x)

3 3

2321
y′′′ + 9y′′ + 24y′ + 16y = 8 e−x + 1

3 3

2322
y′′ − 4y = 5 ex

3 3

2323
y′′ + 2y′ + y = 2x e−x

3 3

2324
y′′ − y = 4 ex

3 3

2325
y′′ + xy = sin(x)

3 3

2326
y′′ + 4y = ln(x)

3 3

2327
y′′ + 2y′ − 3y = 5 ex

3 3

2328
y′′ + y = tan(x)

3 3

2329
y′′ + y = 4 cos (2x) + 3 ex

3 3

2330
y′ − 2y = 6 e5t

3 3

2331
y′ + y = 8 e3t

3 3
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2332
y′ + 3y = 2 e−t

3 3

2333
y′ + 2y = 4t

3 3

2334
y′ − y = 6 cos(t)

3 3

2335
y′ − y = 5 sin (2t)

3 3

2336
y′ + y = 5 et sin(t)

3 3

2337
y′′ + y′ − 2y = 0

3 3

2338
y′′ + 4y = 0

3 3

2339
y′′ − 3y′ + 2y = 4

3 3

2340
y′′ − y′ − 12y = 36

3 3

2341
y′′ + y′ − 2y = 10 e−t

3 3

2342
y′′ − 3y′ + 2y = 4 e3t

3 3

2343
y′′ − 2y′ = 30 e−3t 3 3

2344
y′′ − y = 12 e2t

3 3

2345
y′′ + 4y = 10 e−t

3 3

2346
y′′ − y′ − 6y = 12− 6 et

3 3
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2347
y′′ − y = 6 cos(t)

3 3

2348
y′′ − 9y = 13 sin (2t)

3 3

2349
y′′ − y = 8 sin(t)− 6 cos(t)

3 3

2350
y′′ − y′ − 2y = 10 cos(t)

3 3

2351
y′′ + 5y′ + 4y = 20 sin (2t)

3 3

2352
y′′ + 5y′ + 4y = 20 sin (2t)

3 3

2353
y′′ − 3y′ + 2y = 3 cos(t) + sin(t)

3 3

2354
y′′ + 4y = 9 sin(t)

3 3

2355
y′′ + y = 6 cos (2t)

3 3

2356
y′′ + 9y = 7 sin (4t) + 14 cos (4t)

3 3

2357
y′′ − y = 0

3 3

2358
y′ + 2y = 2θ(t− 1)

3 3

2359
y′ − 2y = θ(t− 2) et−2 3 3

2360
y′ − y = 4θ

(
t− π

4

)
sin
(
t+ π

4

) 3 3
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2361
y′ + 2y = θ(−π + t) sin (2t)

3 3

2362
y′ + 3y =

{
1 0 ≤ t < 1
0 1 ≤ t

3 3

2363
y′ − 3y =

 sin(t) 0 ≤ t < π
2

1 π
2 ≤ t

3 3

2364
y′ − 3y = −10 e−t+a sin (−2t+ 2a) θ(t− a)

3 3

2365
y′′ − y = θ(t− 1)

3 3

2366
y′′ − y′ − 2y = 1− 3θ(t− 2)

3 3

2367
y′′ − 4y = θ(t− 1)− θ(t− 2)

3 3

2368
y′′ + y = t− θ(t− 1) (t− 1)

3 3

2369
y′′ + 3y′ + 2y = −10θ

(
t− π

4

)
cos
(
t+ π

4

) 3 3

2370
y′′ + y′ − 6y = 30θ(t− 1) e1−t

3 3

2371
y′′ + 4y′ + 5y = 5θ(t− 3)

3 3

2372
y′′ − 2y′ + 5y = 2 sin(t) + θ

(
t− π

2

)
(1 + cos(t))

3 3
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2373
y′ − y =

{
2 0 ≤ t < 1
−1 1 ≤ t

3 3

2374
y′ − y =

{
2 0 ≤ t < 1
−1 1 ≤ t

3 3

2375
y′ + y = δ(t− 5)

3 3

2376
y′ − 2y = δ(t− 2)

3 3

2377
y′ + 4y = 3δ(t− 1)

3 3

2378
y′ − 5y = 2 e−t + δ(t− 3)

3 3

2379
y′′ − 3y′ + 2y = δ(t− 1)

3 3

2380
y′′ − 4y = δ(t− 3)

3 3

2381
y′′ + 2y′ + 5y = δ

(
t− π

2

) 3 3

2382
y′′ − 4y′ + 13y = δ

(
t− π

4

) 3 3

2383
y′′ + 4y′ + 3y = δ(t− 2)

3 3

2384
y′′ + 6y′ + 13y = δ

(
t− π

4

) 3 3
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2385
y′′ + 9y = 15 sin (2t) + δ

(
t− π

6

) 3 3

2386
y′′ + 16y = 4 cos (3t) + δ

(
t− π

3

) 3 3

2387
y′′ + 2y′ + 5y = 4 sin(t) + δ

(
t− π

6

) 3 3

2388
y′′ − y = 0

3 3

2389
y′′ + 2xy′ + 4y = 0

3 3

2390
y′′ − 2xy′ − 2y = 0

3 3

2391
y′′ − x2y′ − 2xy = 0

3 3

2392
y′′ + xy = 0

3 3

2393
y′′ + xy′ + 3y = 0

3 3

2394
y′′ − x2y′ − 3xy = 0

3 3

2395
y′′ + 2x2y′ + 2xy = 0

3 3

2396 (
x2 − 3

)
y′′ − 3xy′ − 5y = 0

3 3

2397 (
x2 + 1

)
y′′ + 4xy′ + 2y = 0

3 3

2398 (
−4x2 + 1

)
y′′ − 20xy′ − 16y = 0

3 3
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2399 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3

2400
y′′ + 2y′ + 4xy = 0

3 3

2401
y′′ + xy′ + (2 + x) y = 0

3 3

2402
y′′ − y ex = 0

3 3

2403
xy′′ − (x− 1) y′ − xy = 0

3 3

2404 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3

2405
4y′′ + xy′ + 4y = 0

3 3

2406
y′′ + 2x2y′ + xy = 2 cos(x)

3 3

2407
y′′ + xy′ − 4y = 6 ex

3 3

2408
y′′ + y′

1− x
+ xy = 0

3 3

2409
x2y′′ + xy′

(−x2 + 1)2
+ y = 0 3 3

2410
(−2 + x)2 y′′ + (−2 + x) exy′ + 4y

x
= 0

3 3

2411
y′′ + 2y′

x (x− 3) −
y

x3 (x+ 3) = 0
3 7
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2412
x2y′′ + x(1− x) y′ − 7y = 0

3 3

2413
4x2y′′ + x exy′ − y = 0

3 3

2414
4xy′′ − xy′ + 2y = 0

3 3

2415
x2y′′ − x cos(x)y′ + 5 e2xy = 0

3 3

2416
4x2y′′ + 3xy′ + xy = 0

3 3

2417
6x2y′′ + x(1 + 18x) y′ + (1 + 12x) y = 0

3 3

2418
x2y′′ + xy′ − (2 + x) y = 0

3 3

2419
2xy′′ + y′ − 2xy = 0

3 3

2420
3x2y′′ − x(x+ 8) y′ + 6y = 0

3 3

2421
2x2y′′ − x(1 + 2x) y′ + 2(4x− 1) y = 0

3 3

2422
x2y′′ + x(1− x) y′ − (x+ 5) y = 0

3 3

2423
3x2y′′ + x(7 + 3x) y′ + (1 + 6x) y = 0

3 3

2424
x2y′′ + xy′ + (1− x) y = 0

3 3

2425
3x2y′′ + x

(
3x2 + 1

)
y′ − 2xy = 0

3 3
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2426
4x2y′′ − 4x2y′ + (1 + 2x) y = 0

3 3

2427
x2y′′ + x(3− 2x) y′ + (−2x+ 1) y = 0

3 3

2428
x2y′′ − x(x+ 3) y′ + (4− x) y = 0

3 3

2429
x2y′′ + x(3− x) y′ + y = 0

3 3

2430
x2y′′ + xy′ − (x+ 4) y = 0

3 3

2431
x2y′′ −

(
−x2 + x

)
y′ +

(
x3 + 1

)
y = 0

3 3

2432
x2y′′ −

(
−1 + 2

√
5
)
xy′ +

(
19
4 − 3x2

)
y = 0

3 3

2433
x2y′′ +

(
−2x5 + 9x

)
y′ +

(
10x4 + 5x2 + 25

)
y = 0

3 3

2434
x2y′′ +

(
4x+ 1

2x
2 − 1

3x
3
)
y′ − 7y

4 = 0
3 3

2435
x2y′′ + x2y′ + xy = 0

3 3

2436
x2y′′ + x(x− 3) y′ + (4− x) y = 0

3 3

2437
4x2y′′ + 2x2y′ + y = 0

3 3

2438
x2y′′ + x cos(x)y′ − 2y ex = 0

3 3
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2439
x2y′′ + x2y′ − (2 + x) y = 0

3 3

2440
x2y′′ + 2x2y′ +

(
x− 3

4

)
y = 0

3 3

2441
x2y′′ + xy′ + (2x− 1) y = 0

3 3

2442
x2y′′ + x3y′ − (2 + x) y = 0

3 3

2443
x2(x2 + 1

)
y′′ + 7x exy′ + 9(1 + tan(x)) y = 0

3 3

2444
x2(x+ 1) y′′ + x2y′ − 2y = 0

3 3

2445
x2y′′ + 3xy′ + (1− x) y = 0

3 3

2446
xy′′ − y = 0

3 3

2447
x2y′′ + x

(
x2 + 6

)
y′ + 6y = 0

3 3

2448
x2y′′ + x(1− x) y′ − y = 0

3 3

2449
4x2y′′ + (1− 4x) y = 0

3 3

2450
xy′′ + y′ − 2y = 0

3 3

2451
x2y′′ + xy′ − (x+ 1) y = 0

3 3

2452
x2y′′ − x(x+ 3) y′ + 4y = 0

3 3
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2453
x2y′′ − x2y′ − 2y = 0

3 3

2454
x2y′′ − x2y′ − (2 + 3x) y = 0

3 3

2455
x2y′′ + x(5− x) y′ + 4y = 0

3 3

2456
4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

3 3

2457
x2y′′ + 2x(2 + x) y′ + 2(x+ 1) y = 0

3 3

2458
x2y′′ − x(1− x) y′ + (1− x) y = 0

3 3

2459
4x2y′′ + 4x(1 + 2x) y′ + (4x− 1) y = 0

3 3

2460
4x2y′′ − (3 + 4x) y = 0

3 3

2461
xy′′ − xy′ + y = 0

3 3

2462
x2y′′ + x(x+ 4) y′ + (2 + x) y = 0

3 3

2463
x2y′′ + xy′ +

(
x2 − 9

4

)
y = 0

3 3

2464
xy′′ − y′ + xy = 0

3 3

2465
y′′ + xy = 0

3 3

2466
y′′ − x2y = 0

3 3
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2467 (
−x2 + 1

)
y′′ − 6xy′ − 4y = 0

3 3

2468
xy′′ + y′ + 2y = 0

3 3

2469
xy′′ + 2y′ + xy = 0

3 3

2470
2xy′′ + 5(−2x+ 1) y′ − 5y = 0

3 3

2471
xy′′ + y′ + xy = 0

3 3

2472 (
4x2 + 1

)
y′′ − 8y = 0

3 3

2473
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

2474
4xy′′ + 3y′ + 3y = 0

3 3

2475
x2y′′ + 3xy′

2 − (x+ 1) y
2 = 0

3 3

2476
x2y′′ − x(2− x) y′ +

(
x2 + 2

)
y = 0

3 3

2477
x2y′′ − 3xy′ + 4(x+ 1) y = 0

3 3

2478
y′′ +

(
1− 3

4x2

)
y = 0

3 3

2479
5xy + 4y2 + 1 +

(
x2 + 2xy

)
y′ = 0

3 3
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2480
2x tan(y) +

(
x− x2 tan(y)

)
y′ = 0

3 3

2481
y2
(
x2 + 1

)
+ y + (2xy + 1) y′ = 0

7 7

2482
4xy2 + 6y +

(
5x2y + 8x

)
y′ = 0

3 3

2483
5x+ 2y + 1 + (2x+ y + 1) y′ = 0

3 3

2484
3x− y + 1− (6x− 2y − 3) y′ = 0

3 3

2485
x− 2y − 3 + (2x+ y − 1) y′ = 0

3 3

2486
6x+ 4y + 1 + (4x+ 2y + 2) y′ = 0

3 3

2487
3x− y − 6 + (x+ y + 2) y′ = 0

3 3

2488
2x+ 3y + 1 + (4x+ 6y + 1) y′ = 0

3 3

2489
y = y′ + (y′)2

2
3 3

2490
(y − xy′)2 = 1 + (y′)2

3 3

2491
− x+ y = (y′)2

(
1− 2y′

3

) 7 3

2492
x2y′ = x(y − 1) + (y − 1)2

3 3

2493
y′ = e−x

3 3

Continued on next page

231



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

2494
y′ = 1− x5 +

√
x

3 3

2495
3y − 2x+ (3x− 2) y′ = 0

3 3

2496
x2 + x− 1 + (2xy + y) y′ = 0

3 3

2497
e2y + (x+ 1) y′ = 0

3 3

2498
(x+ 1) y′ − x2y2 = 0

3 3

2499
y′ = y − 2x

x

3 3

2500
x3 + y3 − xy2y′ = 0

3 3

2501
y′ + y = 0

3 3

2502
y′ + y = x2 + 2

3 3

2503
y′ − y tan(x) = x

3 3

2504
y′ = ex−2y 3 3

2505
y′ = x2 + y2

2x2

3 3

2506
xy′ = x+ y

3 3

2507
e−y +

(
x2 + 1

)
y′ = 0

3 3
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2508
y′ = ex sin(x)

3 3

2509
y′ − 3y = e3x + e−3x 3 3

2510
y′ = x+ 1

x

3 3

2511
xy′ + 2y = (2 + 3x) e3x

3 3

2512
2 sin (3x) sin (2y) y′ − 3 cos (3x) cos (2y) = 0

3 3

2513
xyy′ = (x+ 1) (y + 1)

7 3

2514
y′ = 2x− y

2x+ y

3 3

2515
y′ = 3x− y + 1

3y − x+ 5
3 3

2516
3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

3 3

2517
x+ (2− x+ 2y) y′ = xy(y′ − 1)

3 3

2518
cos(x)y′ + y sin(x) = 1

3 3

2519 (
x+ y2

)
y′ + y − x2 = 0

3 3

2520
yy′ = x

3 3

2521
y′ − y = x3 3 3
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2522
y′ + y cot(x) = x

3 3

2523
y′ + y cot(x) = tan(x)

3 3

2524
y′ + y tan(x) = cot(x)

3 3

2525
y′ + y ln(x) = x−x

3 3

2526
y + xy′ = x

3 3

2527
− y + xy′ = x3 3 3

2528
xy′ + ny = xn

3 3

2529
xy′ − ny = xn

3 3

2530 (
x3 + x

)
y′ + y = x

3 3

2531
cot(x)y′ + y = x

3 3

2532
cot(x)y′ + y = tan(x)

3 3

2533
y′ tan(x) + y = cot(x)

3 3

2534
y′ tan(x) = y − cos(x)

3 3

2535
y′ + y cos(x) = sin (2x)

3 3

2536
cos(x)y′ + y = sin (2x)

3 3
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2537
y′ + y sin(x) = sin (2x)

3 3

2538
y′ sin(x) + y = sin (2x)

3 3

2539 √
x2 + 1 y′ + y = 2x

3 3

2540 √
x2 + 1 y′ − y = 2

√
x2 + 1

3 3

2541 √
(x+ a) (x+ b) (2y′ − 3) + y = 0

3 3

2542 √
(x+ a) (x+ b) y′ + y =

√
x+ a −

√
x+ b

3 3

2543
3y2y′ = 2x− 1

3 3

2544
y′ = 6xy2

3 3

2545
y′ = ey sin(x)

3 3

2546
y′ = ex−y

3 3

2547
y′ = x sec(y)

3 3

2548
y′ = 3

(
cos2(y)

) 3 3

2549
xy′ = y

3 3

2550
(1− x) y′ = y

3 3
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2551
y′ = 4xy

x2 + 1
3 3

2552
y′ = 2y

x2 − 1
3 3

2553
x2y′ − y2 = 0

3 3

2554
y′ + 2xy = 0

3 3

2555
cot(x)y′ = y

3 3

2556
y′ = x e−2y 3 3

2557
y′ − 2xy = 2x

3 3

2558
xy′ = xy + y

3 3

2559 (
x3 + 1

)
y′ = 3x2 tan(x)

3 3

2560
x cos(y)y′ = 1 + sin(y)

3 3

2561
xy′ = 2y(y − 1)

3 3

2562
2xy′ = 1− y2

3 3

2563
(1− x) y′ = xy

3 3

2564 (
x2 − 1

)
y′ =

(
x2 + 1

)
y

3 3
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2565
y′ = ex

(
1 + y2

) 3 3

2566
eyy′ + 2x = 2x ey

3 3

2567
y e2xy′ + 2x = 0

3 3

2568
xyy′ =

√
y2 − 9

3 3

2569
(x+ y − 1) y′ = x− y + 1

3 3

2570
xyy′ = 2x2 − y2

3 3

2571
x2 − y2 + xyy′ = 0

3 3

2572
x2y′ − 2xy − 2y2 = 0

3 3

2573
x2y′ = 3

(
x2 + y2

)
arctan

(y
x

)
+ xy

3 3

2574
x sin

(y
x

)
y′ = y sin

(y
x

)
+ x

3 3

2575
xy′ = y + 2 e−

y
x

3 3

2576
y′ = (x+ y)2

3 3

2577
y′ = sin2 (x− y + 1)

3 3

2578
y′ = x+ y + 4

x− y − 6
3 3
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2579
y′ = x+ y + 4

x+ y − 6
3 3

2580 (
x+ 2

y

)
y′ + y = 0

3 3

2581
sin(x) tan(y) + 1 + cos(x)

(
sec2(y)

)
y′ = 0

3 7

2582
y − x3 +

(
x+ y3

)
y′ = 0

3 3

2583
2y2 − 4x+ 5 = (4− 2y + 4xy) y′

7 7

2584
y + y cos (xy) + (x+ x cos (xy)) y′ = 0

3 3

2585
cos(x)

(
cos2(y)

)
+ 2 sin(x) sin(y) cos(y)y′ = 0

3 3

2586
(sin(x) sin(y)− x ey) y′ = ey + cos(x) cos(y)

3 3

2587
−

sin
(

x
y

)
y

+
x sin

(
x
y

)
y′

y2
= 0

3 3

2588
1 + y + (1− x) y′ = 0

3 3

2589
2xy3 + y cos(x) +

(
3x2y2 + sin(x)

)
y′ = 0

3 3

2590
1 = y

1− x2y2
+ xy′

1− x2y2
3 3
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2591 (
3x2 − y2

)
y′ − 2xy = 0

3 3

2592
xy − 1 +

(
x2 − xy

)
y′ = 0

3 3

2593 (
x+ 3x3y4

)
y′ + y = 0

3 3

2594 (
x− 1− y2

)
y′ − y = 0

3 3

2595
y −

(
x+ xy3

)
y′ = 0

3 3

2596
xy′ = x5 + x3y2 + y

3 3

2597
(x+ y) y′ = −x+ y

3 3

2598
xy′ = y + x2 + 9y2

3 3

2599
xy′ − 3y = x4 3 3

2600
y′ + y = 1

e2x + 1
3 3

2601 (
x2 + 1

)
y′ + 2xy = cot(x)

3 3

2602
y′ + y = 2x e−x + x2 3 3

2603
y′ + y cot(x) = 2x csc(x)

3 3

2604
2y − x3 = xy′

3 3
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2605
(1− xy) y′ = y2

3 3

2606
2x+ 3y + 1 + (2y − 3x+ 5) y′ = 0

3 3

2607
xy′ =

√
x2 + y2

3 3

2608
y2 =

(
x3 − xy

)
y′

3 3

2609
x2 + y3 + y =

(
x3y2 − x

)
y′

7 7

2610
y + xy′ = x cos(x)

3 3

2611 (
xy − x2) y′ = y2

3 3

2612 (
ex − 3x2y2

)
y′ + y ex = 2xy3

3 3

2613
x2 + y = xy′

3 3

2614
y + xy′ = x2 cos(x)

3 3

2615
6x+ 4y + 3 + (3x+ 2y + 2) y′ = 0

3 3

2616
cos (x+ y)− x sin (x+ y) = x sin (x+ y) y′

3 3

2617
y2exy + cos(x) + (exy + xy exy) y′ = 0

3 3

2618
y′ ln (x− y) = 1 + ln (x− y)

3 3
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2619
y′ + 2xy = e−x2 3 3

2620
y2 − 3xy − 2x2 =

(
x2 − xy

)
y′

3 3

2621 (
x2 + 1

)
y′ + 2xy = 4x3 3 3

2622
ex sin(y)− y sin (xy) + (ex cos(y)− x sin (xy)) y′ = 0

3 3

2623 (
x ey + y − x2) y′ = 2xy − ey − x

3 3

2624
ex(x+ 1) = (x ex − y ey) y′

3 3

2625
2xy + x2y′ = 0

3 3

2626
x+ y + (x− y) y′ = 0

3 3

2627
ln(x)y′ + x+ y

x
= 0

3 3

2628
cos(y)− x sin(y)y′ = sec2(x)

7 3

2629
y sin

(
x

y

)
+ x cos

(
x

y

)
− 1

+

x sin
(
x

y

)
−

x2 cos
(

x
y

)
y

 y′ = 0

3 3

2630 x

x2 + y2
+ y

x2 +
(

y

x2 + y2
− 1

x

)
y′ = 0

3 3
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2631
x2(1 + y2

)
y′ + y2

(
x2 + 1

)
= 0

3 3

2632
x(x− 1) y′ = cot(y)

3 3

2633
ry′ = (a2 − r2) tan(y)

a2 + r2
3 3

2634 √
x2 + 1 y′ +

√
1 + y2 = 0

3 3

2635
y′ = x(1 + y2)

y (x2 + 1)
3 3

2636
y2y′ = 2 + 3y6

3 3

2637
cos2(y) +

(
1 + e−x

)
sin(y)y′ = 0

3 3

2638
y′ = x3ex2

y ln(y)
3 3

2639
x
(
cos2(y)

)
+ ex tan(y)y′ = 0

3 3

2640
x
(
1 + y2

)
+ (2y + 1) e−xy′ = 0

3 3

2641
xy3 + ex2

y′ = 0
3 3

2642
x
(
cos2(y)

)
+ tan(y)y′ = 0

3 3

2643
xy3 + (y + 1) e−xy′ = 0

3 3
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2644
y′ + x

y
+ 2 = 0 3 3

2645
− y + xy′ = x cot

(y
x

) 3 3

2646
x
(
cos2

(y
x

))
− y + xy′ = 0

3 3

2647
xy′ = y(1 + ln(y)− ln(x))

3 3

2648
xy +

(
x2 + y2

)
y′ = 0

3 3

2649 (
1− e−

y
x

)
y′ + 1− y

x
= 0

3 3

2650
x2 − xy + y2 − xyy′ = 0

3 3

2651
(3 + 2x+ 4y) y′ = x+ 2y + 1

3 3

2652
y′ = 2x+ y − 1

x− y − 2
3 3

2653
y + 2 = (2x+ y − 4) y′

3 3

2654
y′ = sin2 (x− y)

3 3

2655
y′ = (x+ 1)2 + (1 + 4y)2 + 8xy + 1

3 3

2656
3x2 + 6xy2 +

(
6x2y + 4y3

)
y′ = 0

3 3
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2657
2x2 − xy2 − 2y + 3−

(
x2y + 2x

)
y′ = 0

3 3

2658
xy2 + x− 2y + 3 +

(
x2y − 2x− 2y

)
y′ = 0

3 3

2659
3y
(
x2 − 1

)
+
(
x3 + 8y − 3x

)
y′ = 0

3 3

2660
x2 + ln(y) + xy′

y
= 0

3 3

2661
2x
(
3x+ y − y e−x2

)
+
(
x2 + 3y2 + e−x2

)
y′ = 0

3 3

2662
3 + y + 2y2

(
sin2(x)

)
+ (x+ 2xy − y sin (2x)) y′ = 0

3 3

2663
2xy +

(
x2 + 2xy + y2

)
y′ = 0

3 3

2664
x2 −

(
sin2(y)

)
+ x sin (2y) y′ = 0

3 3

2665
y(2x− y + 2) + 2(x− y) y′ = 0

3 3

2666
4xy + 3y2 − x+ x(2y + x) y′ = 0

3 3

2667
y + x

(
y2 + ln(x)

)
y′ = 0

3 3

2668
x2 + 2x+ y +

(
3x2y − x

)
y′ = 0

3 3

2669
y2 +

(
xy + y2 − 1

)
y′ = 0

3 3
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2670
3x2 + 3y2 + x

(
x2 + 3y2 + 6y

)
y′ = 0

3 3

2671
2y(x+ y + 2) +

(
y2 − x2 − 4x− 1

)
y′ = 0

3 3

2672
2 + y2 + 2x+ 2yy′ = 0

3 3

2673
2xy2 − y +

(
y2 + x+ y

)
y′ = 0

3 3

2674
y(x+ y) + (x+ 2y − 1) y′ = 0

3 3

2675
2x
(
x2 − sin(y) + 1

)
+
(
x2 + 1

)
cos(y)y′ = 0

3 3

2676
x2 + y + y2 − xy′ = 0

3 3

2677
x−

√
x2 + y2 +

(
y −

√
x2 + y2

)
y′ = 0

3 3

2678
y
√

1 + y2 +
(
x
√
1 + y2 − y

)
y′ = 0

3 3

2679
y2 −

(
xy + x3) y′ = 0

3 3

2680
y − 2x3 tan

(y
x

)
− xy′ = 0

3 3

2681
2x2y2 + y +

(
x3y − x

)
y′ = 0

3 3

2682
y2 + (xy + tan (xy)) y′ = 0

3 3
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2683
2xy4 − y +

(
4x3y3 − x

)
y′ = 0

7 7

2684
x2 + y3 + y +

(
x3 + y2 − x

)
y′ = 0

7 7

2685
y
(
1 + y2

)
+ x
(
y2 − x+ 1

)
y′ = 0

3 3

2686
y2 + (ex − y) y′ = 0

3 3

2687
x2y2 − 2y +

(
x3y − x

)
y′ = 0

3 3

2688
2x3y + y3 −

(
x4 + 2xy2

)
y′ = 0

3 3

2689
1 + y cos(x)− y′ sin(x) = 0

3 3

2690 (
sin2(y) + x cot(y)

)
y′ = 0

3 3

2691
1− (y − 2xy) y′ = 0

3 3

2692
1− (1 + 2x tan(y)) y′ = 0

3 3

2693 (
y3 + x

y

)
y′ = 1

3 3

2694
1 +

(
x− y2

)
y′ = 0

3 3

2695
y2 +

(
xy + y2 − 1

)
y′ = 0

3 3

2696
y = (ey + 2xy − 2x) y′

3 3
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2697
(2x+ 3) y′ = y +

√
2x+ 3

3 3

2698
y +

(
y2ey − x

)
y′ = 0

3 3

2699
y′ = 1 + 3y tan(x)

3 3

2700
(cos(x) + 1) y′ = sin(x) (sin(x) + sin(x) cos(x)− y)

3 3

2701
y′ =

(
sin2(x)− y

)
cos(x)

3 3

2702
(x+ 1) y′ − y = x(x+ 1)2

3 3

2703
1 + y +

(
x− y(y + 1)2

)
y′ = 0

3 3

2704
y′ + y2 = x2 + 1

3 3

2705
3xy′ − 3xy4 ln(x)− y = 0

3 3

2706
y′ = 4x3y2

x4y + 2
3 3

2707
y
(
6y2 − x− 1

)
+ 2xy′ = 0

3 3

2708
(x+ 1)

(
y′ + y2

)
− y = 0

3 3

2709
xyy′ + y2 − sin(x) = 0

3 3

2710
2x3 − y4 + xy3y′ = 0

3 3
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2711
y′ − y tan(x) + y2 cos(x) = 0

3 3

2712
6y2 − x

(
2x3 + y

)
y′ = 0

3 3

2713
x(y′)3 − y(y′)2 + 1 = 0

3 3

2714
y = xy′ + (y′)3

3 3

2715
x
(
(y′)2 − 1

)
= 2y′

3 3

2716
xy′(y′ + 2) = y

3 3

2717
x = y′

√
1 + (y′)2

3 3

2718
2(y′)2 (y − xy′) = 1

3 3

2719
y = 2xy′ + y2(y′)3

3 3

2720
(y′)3 + y2 = xyy′

7 3

2721
2xy′ − y = y′ ln (yy′)

3 3

2722
y = xy′ − x2(y′)3

7 3

2723
y(y − 2xy′)3 = (y′)2

7 3

2724
y + xy′ = 4

√
y′

3 3
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2725
2xy′ − y = ln (y′)

3 3

2726
xy2(y + xy′) = 1

3 3

2727
5y + (y′)2 = x(x+ y′)

7 3

2728
y′ = y + 2

x+ 1
3 3

2729
xy′ = y − x e

y
x

3 3

2730
1 + y2 sin (2x)− 2y

(
cos2(x)

)
y′ = 0

3 3

2731
2√xy − y − xy′ = 0

3 3

2732
y′ = e

xy′
y

3 3

2733
y′′′ − 2y′′ + y′ − 2y = 0

3 3

2734
y′′′ + y′′ + 9y′ + 9y = 0

3 3

2735
y′′′ + y′′ − y′ − y = 0

3 3

2736
y′′′ + 8y = 0

3 3

2737
y′′′ − 8y = 0

3 3

2738
y′′′′ + 4y = 0

3 3
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2739
y′′′′ + 18y′′ + 81y = 0

3 3

2740
y′′′′ − 4y′′ + 16y = 0

3 3

2741
y′′′′ − 2y′′′ + 2y′′ − 2y′ + y = 0

3 3

2742
y′′′′ − 5y′′′ + 5y′′ + 5y′ − 6y = 0

3 3

2743
y(5) − 6y′′′′ + 9y′′′ = 0

3 3

2744
y(6) − 64y = 0

3 3

2745
y′′ + 6y′ + 10y = 3x e−3x − 2 e3x cos(x)

3 3

2746
y′′ − 8y′ + 17y = e4x

(
x2 − 3x sin(x)

) 3 3

2747
y′′ − 2y′ + 2y = (x+ ex) sin(x)

3 3

2748
y′′ + 4y = sinh(x) sin (2x)

3 3

2749
y′′ + 2y′ + 2y = cosh(x) sin(x)

3 3

2750
y′′′ + y′ = sin(x) + x cos(x)

3 3

2751
y′′′ − 2y′′ + 4y′ − 8y = e2x sin (2x) + 2x2 3 3

2752
y′′′ − 4y′′ + 3y′ = x2 + x e2x

3 3

2753
y′′′′ + 2y′′ = 7x− 3 cos(x)

3 3
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2754
y′′′′ + 5y′′ + 4y = sin(x) cos (2x)

3 3

2755
y′ = af(x)

3 3

2756
y′ = x+ sin(x) + y

3 3

2757
y′ = x2 + 3 cosh(x) + 2y

3 3

2758
y′ = a+ bx+ cy

3 3

2759
y′ = a cos (bx+ c) + ky

3 3

2760
y′ = a sin (bx+ c) + ky

3 3

2761
y′ = a+ b ekx + cy

3 3

2762
y′ = x

(
x2 − y

) 3 3

2763
y′ = x

(
e−x2 + ay

) 3 3

2764
y′ = x2(a x3 + by

) 3 3

2765
y′ = a xny

3 3

2766
y′ = sin(x) cos(x) + y cos(x)

3 3

2767
y′ = esin(x) + y cos(x)

3 3
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2768
y′ = y cot(x)

3 3

2769
y′ = 1− y cot(x)

3 3

2770
y′ = x csc(x)− y cot(x)

3 3

2771
y′ = (2 csc (2x) + cot(x)) y

3 3

2772
y′ = sec(x)− y cot(x)

3 3

2773
y′ = ex sin(x) + y cot(x)

3 3

2774
y′ + csc(x) + 2y cot(x) = 0

3 3

2775
y′ = 4 csc(x)x

(
sec2(x)

)
− 2y cot (2x)

3 3

2776
y′ = 2

(
cot2(x)

)
cos (2x)− 2y csc (2x)

3 3

2777
y′ = 4 csc(x)x

(
sin3(x) + y

) 3 3

2778
y′ = 4 csc(x)x

(
1−

(
tan2(x)

)
+ y
) 3 3

2779
y′ = y sec(x)

3 3

2780
y′ + tan(x) = (1− y) sec(x)

3 3

2781
y′ = y tan(x)

3 3
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2782
y′ = cos(x) + y tan(x)

3 3

2783
y′ = cos(x)− y tan(x)

3 3

2784
y′ = sec(x)− y tan(x)

3 3

2785
y′ = sin (2x) + y tan(x)

3 3

2786
y′ = sin (2x)− y tan(x)

3 3

2787
y′ = sin(x) + 2y tan(x)

3 3

2788
y′ = 2 + 2 sec (2x) + 2y tan (2x)

3 3

2789
y′ = csc(x) + 3y tan(x)

3 3

2790
y′ = (a+ cos (ln(x)) + sin (ln(x))) y

3 3

2791
y′ = 6 e2x − y tanh(x)

3 3

2792
y′ = f(x)f ′(x) + f ′(x)y

3 3

2793
y′ = f(x) + g(x)y

3 3

2794
y′ = x2 − y2

3 3

2795
y′ + f(x)2 = f ′(x) + y2

7 3

2796
y′ + 1− x = y(x+ y)

3 3
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2797
y′ = (x+ y)2

3 3

2798
y′ = (x− y)2

3 3

2799
y′ = 3− 3x+ 3y + (x− y)2

3 3

2800
y′ = 2x−

(
x2 + 1

)
y + y2

3 3

2801
y′ = x

(
x3 + 2

)
−
(
2x2 − y

)
y

3 3

2802
y′ = 1 + x

(
−x3 + 2

)
+
(
2x2 − y

)
y

3 3

2803
y′ = cos(x)− (sin(x)− y) y

3 3

2804
y′ = cos (2x) + (sin (2x) + y) y

3 3

2805
y′ = f(x) + xf(x)y + y2

3 3

2806
y′ = (3 + x− 4y)2

3 3

2807
y′ = (1 + 4x+ 9y)2

3 3

2808
y′ = 3a+ 3bx+ 3by2

3 3

2809
y′ = a+ by2

3 3

2810
y′ = ax+ by2

3 3
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2811
y′ = a+ bx+ cy2

3 3

2812
y′ = a xn−1 + b x2n + cy2

3 3

2813
y′ = a x2 + by2

3 3

2814
y′ = a0 + a1y + a2y2

3 3

2815
y′ = f(x) + ay + by2

7 7

2816
y′ = 1 + a(x− y) y

3 3

2817
y′ = f(x) + g(x)y + ay2

7 7

2818
y′ = xy(3 + y)

3 3

2819
y′ = 1− x− x3 +

(
2x2 + 1

)
y − xy2

3 3

2820
y′ = x

(
2 + x2y − y2

) 3 3

2821
y′ = x+ (−2x+ 1) y − (1− x) y2

3 3

2822
y′ = axy2

3 3

2823
y′ = xn

(
a+ by2

) 3 3

2824
y′ = a xm + b xny2

3 3
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2825
y′ = (a+ by cos (kx)) y

3 3

2826
y′ = sin(x)

(
2
(
sec2(x)

)
− y
) 3 3

2827
y′ + 4 csc(x) = (3− cot(x)) y + y2 sin(x)

3 3

2828
y′ = y sec(x) + (sin(x)− 1)2

3 3

2829
y′ + tan(x)

(
1− y2

)
= 0

3 3

2830
y′ = f(x) + g(x)y + h(x)y2

7 7

2831
y′ =

(
a+ by + cy2

)
f(x)

3 3

2832
y′ + (ax+ y) y2 = 0

3 3

2833
y′ = (a ex + y) y2

3 3

2834
y′ + 3a(2x+ y) y2 = 0

3 3

2835
y′ = y

(
a+ by2

) 3 3

2836
y′ = a0 + a1y + a2y2 + a3y3

3 3

2837
y′ = xy3

3 3

2838
y′ + y

(
1− xy2

)
= 0

3 3
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2839
y′ = (a+ bxy) y2

3 3

2840
y′ + 2xy

(
1 + axy2

)
= 0

3 3

2841
y′ +

(
tan(x) + y2 sec(x)

)
y = 0

3 3

2842
y′ + y3 sec(x) tan(x) = 0

3 3

2843
y′ = f0 (x) + f1 (x)y + f2 (x)y2 + f3 (x)y3

7 7

2844
y′ = a x

n
−n+1 + byn

3 3

2845
y′ = f(x)y + g(x)yk

3 3

2846
y′ = f(x) + g(x)y + h(x)yn

7 7

2847
y′ =

√
|y|

3 3

2848
y′ = a+ by +

√
A0 + B0y

3 3

2849
y′ = ax+ b

√
y

3 3

2850
y′ + x3 = x

√
x4 + 4y

3 3

2851
y′ + 2y(1− x

√
y ) = 0

3 3

2852
y′ =

√
a+ by2

3 3
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2853
y′ = y

√
a+ by

3 3

2854
y′ + (f(x)− y) g(x)

√
(y − a) (y − b) = 0

7 7

2855
y′ =

√
XY

3 3

2856
y′ =

(
cos2(x)

)
cos(y)

3 3

2857
y′ =

(
sec2(x)

)
cot(y) cos(y)

3 3

2858
y′ = a+ b cos (Ax+By)

3 3

2859
y′ + f(x) + g(x) sin (ay) + h(x) cos (ay) = 0

7 7

2860
y′ = a+ b cos(y)

3 3

2861
y′ + x

(
sin (2y)− x2(cos2(y))) = 0

3 3

2862
y′ + tan(x) sec(x)

(
cos2(y)

)
= 0

3 3

2863
y′ = cot(x) cot(y)

3 3

2864
y′ + cot(x) cot(y) = 0

3 3

2865
y′ = sin(x) (csc(y)− cot(y))

3 3

2866
y′ = tan(x) cot(y)

3 3
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2867
y′ + tan(x) cot(y) = 0

3 3

2868
y′ + sin (2x) csc (2y) = 0

3 3

2869
y′ = tan(x) (tan(y) + sec(x) sec(y))

3 3

2870
y′ = cos(x)

(
sec2(y)

) 3 3

2871
y′ =

(
sec2(x)

) (
sec3(y)

) 3 3

2872
y′ = a+ b sin(y)

3 3

2873
y′ = a+ b sin (Ax+By)

3 3

2874
y′ = (1 + cos(x) sin(y)) tan(y)

3 7

2875
y′ + csc (2x) sin (2y) = 0

3 3

2876
y′ + f(x) + g(x) tan(y) = 0

7 7

2877
y′ =

√
a+ b cos(y)

3 3

2878
y′ = ey + x

3 3

2879
y′ = ex+y

3 3

2880
y′ = ex

(
a+ b e−y

) 3 3
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2881
y′ + y ln(x) ln(y) = 0

3 3

2882
y′ = xm−1y−n+1f(a xm + byn)

3 3

2883
y′ = af(y)

3 3

2884
y′ = f(a+ bx+ cy)

3 3

2885
y′ = f(x)g(y)

3 3

2886
y′ = sec2(x) + y sec(x)Csx(x)

3 3

2887
2y′ = 2

(
sin2(y)

)
tan(y)− x sin (2y)

3 7

2888
2y′ + ax =

√
a2x2 − 4b x2 − 4cy

7 3

2889
3y′ = x+

√
x2 − 3y

3 3

2890
xy′ =

√
a2 − x2

3 3

2891
xy′ + x+ y = 0

3 3

2892
xy′ + x2 − y = 0

3 3

2893
xy′ = x3 − y

3 3

2894
xy′ = 1 + x3 + y

3 3
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2895
xy′ = xm + y

3 3

2896
xy′ = x sin(x)− y

3 3

2897
xy′ = x2 sin(x) + y

3 3

2898
xy′ = xn ln(x)− y

3 3

2899
xy′ = sin(x)− 2y

3 3

2900
xy′ = ay

3 3

2901
xy′ = 1 + x+ ay

3 3

2902
xy′ = ax+ by

3 3

2903
xy′ = a x2 + by

3 3

2904
xy′ = a+ b xn + cy

3 3

2905
xy′ + 2 + (3− x) y = 0

3 3

2906
xy′ + x+ (ax+ 2) y = 0

3 3

2907
xy′ + (bx+ a) y = 0

3 3

2908
xy′ = x3 +

(
−2x2 + 1

)
y

3 3

2909
xy′ = ax−

(
−b x2 + 1

)
y

3 3
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2910
xy′ + x+

(
−a x2 + 2

)
y = 0

3 3

2911
xy′ + x2 + y2 = 0

3 3

2912
xy′ = x2 + y(y + 1)

3 3

2913
xy′ − y + y2 = x

2
3

3 3

2914
xy′ = a+ by2

3 3

2915
xy′ = a x2 + y + by2

3 3

2916
xy′ = a x2n + (n+ by) y

3 3

2917
xy′ = a xn + by + cy2

3 3

2918
xy′ = k + a xn + by + cy2

3 3

2919
xy′ + a+ xy2 = 0

3 3

2920
xy′ + (1− xy) y = 0

3 3

2921
xy′ = (1− xy) y

3 3

2922
xy′ = (1 + xy) y

3 3

2923
xy′ = a x3(1− xy) y

3 3
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2924
xy′ = x3 +

(
2x2 + 1

)
y + xy2

3 3

2925
xy′ = y(2xy + 1)

3 3

2926
xy′ + bx+ (2 + yax) y = 0

3 3

2927
xy′ + a0 + a1x+ (a2 + a3xy) y = 0

3 3

2928
xy′ + a x2y2 + 2y = b

3 3

2929
xy′ + xm + (n−m) y

2 + xny2 = 0
3 3

2930
xy′ + (a+ b xny) y = 0

3 3

2931
xy′ = a xm − by − c xny2

3 3

2932
xy′ = 2x− y + a xn(x− y)2

3 3

2933
xy′ + (1− ay ln(x)) y = 0

3 3

2934
xy′ = y +

(
x2 − y2

)
f(x)

3 3

2935
xy′ = y

(
1 + y2

) 3 3

2936
xy′ + y

(
1− xy2

)
= 0

3 3

2937
y + xy′ = a

(
x2 + 1

)
y3

3 3
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2938
xy′ = ay + b

(
x2 + 1

)
y3

3 3

2939
xy′ + 2y = a x2kyk

3 3

2940
xy′ = 4y − 4√y

3 3

2941
xy′ + 2y =

√
1 + y2

3 3

2942
xy′ = y +

√
x2 + y2

3 3

2943
xy′ = y +

√
x2 − y2

3 3

2944
xy′ = y + x

√
x2 + y2

3 3

2945
xy′ = y − x(x− y)

√
x2 + y2

3 3

2946
xy′ = y + a

√
y2 + b2x2

3 3

2947
xy′ +

(
sin(y)− 3x2 cos(y)

)
cos(y) = 0

3 3

2948
xy′ + x− y + x cos

(y
x

)
= 0

3 3

2949
xy′ = y − x

(
cos2

(y
x

)) 3 3

2950
xy′ =

(
−2x2 + 1

) (
cot2(y)

) 3 3
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2951
xy′ = y −

(
cot2(y)

) 3 3

2952
xy′ + y + 2x sec (xy) = 0

3 3

2953
xy′ − y + x sec

(y
x

)
= 0

3 3

2954
xy′ = y + x

(
sec2

(y
x

)) 3 3

2955
xy′ = sin (x− y)

7 7

2956
xy′ = y + x sin

(y
x

) 3 3

2957
xy′ + tan(y) = 0

3 3

2958
xy′ + x+ tan (x+ y) = 0

3 3

2959
xy′ = y − x tan

(y
x

) 3 3

2960
xy′ =

(
1 + y2

) (
x2 + arctan(y)

) 3 3

2961
xy′ = y + x e

y
x

3 3

2962
xy′ = x+ y + x e

y
x

3 3

2963
xy′ = y ln(y)

3 3
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2964
xy′ = (1 + ln(x)− ln(y)) y

3 3

2965
xy′ + (1− ln(x)− ln(y)) y = 0

3 3

2966
xy′ = y − 2x tanh

(y
x

) 3 3

2967
xy′ + ny = f(x)g(xny)

3 3

2968
xy′ = yf(xmyn)

3 3

2969
(x+ 1) y′ = x3(4 + 3x) + y

3 3

2970
(x+ 1) y′ = (x+ 1)4 + 2y

3 3

2971
(x+ 1) y′ = ex(x+ 1)n+1 + ny

3 3

2972
(x+ 1) y′ = ay + bxy2

3 3

2973
(x+ 1) y′ + y + (x+ 1)4 y3 = 0

3 3

2974
(x+ 1) y′ =

(
1− xy3

)
y

3 3

2975
(x+ 1) y′ = 1 + y + (x+ 1)

√
y + 1

3 3

2976
(x+ a) y′ = bx

3 3

2977
(x+ a) y′ = bx+ y

3 3
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2978
(x+ a) y′ + b x2 + y = 0

3 3

2979
(x+ a) y′ = 2(x+ a)5 + 3y

3 3

2980
(x+ a) y′ = b+ cy

3 3

2981
(x+ a) y′ = bx+ cy

3 3

2982
(x+ a) y′ = y(1− ay)

3 3

2983
(−x+ a) y′ = y + (cx+ b) y3

3 3

2984
2xy′ = 2x3 − y

3 3

2985
2xy′ + 1 = 4ixy + y2

3 3

2986
2xy′ = y

(
1 + y2

) 3 3

2987
2xy′ + y

(
1 + y2

)
= 0

3 3

2988
2xy′ =

(
1 + x− 6y2

)
y

3 3

2989
2xy′ + 4y + a+

√
a2 − 4b− 4cy = 0

3 3

2990
(−2x+ 1) y′ = 16 + 32x− 6y

3 3

2991
(1 + 2x) y′ = 4 e−y − 2

3 3
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2992
2(1− x) y′ = 4x

√
1− x + y

3 3

2993
2(x+ 1) y′ + 2y + (x+ 1)4 y3 = 0

3 3

2994
3xy′ = 3x 2

3 + (1− 3y) y
3 3

2995
3xy′ =

(
2 + xy3

)
y

3 3

2996
3xy′ =

(
1 + 3xy3 ln(x)

)
y

3 3

2997
x2y′ = −y + a

3 3

2998
x2y′ = a+ bx+ c x2 + xy

3 3

2999
x2y′ = a+ bx+ c x2 − xy

3 3

3000
x2y′ + (−2x+ 1) y = x2 3 3

3001
x2y′ = a+ bxy

3 3

3002
x2y′ = (bx+ a) y

3 3

3003
x2y′ + x(2 + x) y = x

(
1− e−2x)− 2

3 3

3004
x2y′ + 2x(1− x) y = ex(−1 + 2 ex)

3 3

3005
x2y′ + x2 + xy + y2 = 0

3 3
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3006
x2y′ = (1 + 2x− y)2

3 3

3007
x2y′ = a+ by2

3 3

3008
x2y′ = (ay + x) y

3 3

3009
x2y′ = (ax+ by) y

3 3

3010
x2y′ + a x2 + bxy + cy2 = 0

3 3

3011
x2y′ = a+ b xn + x2y2

3 3

3012
x2y′ + 2 + xy(4 + xy) = 0

3 3

3013
x2y′ + 2 + ax(1− xy)− x2y2 = 0

3 3

3014
x2y′ = a+ b x2y2

3 3

3015
x2y′ = a+ b xn + c x2y2

3 3

3016
x2y′ = a+ bxy + c x2y2

3 3

3017
x2y′ = a+ bxy + c x4y2

3 3

3018
x2y′ +

(
x2 + y2 − x

)
y = 0

3 3

3019
x2y′ = 2y

(
x− y2

) 3 3
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3020
x2y′ = a x2y2 − ay3

3 3

3021
x2y′ + ay2 + b x2y3 = 0

3 3

3022
x2y′ =

(
ax+ by3

)
y

3 3

3023
x2y′ + xy + √

y = 0
3 3

3024
x2y′ = sec(y) + 3x tan(y)

3 3

3025 (
−x2 + 1

)
y′ = 1− x2 + y

3 3

3026 (
−x2 + 1

)
y′ + 1 = xy

3 3

3027 (
−x2 + 1

)
y′ = 5− xy

3 3

3028 (
x2 + 1

)
y′ + a+ xy = 0

3 3

3029 (
x2 + 1

)
y′ + a− xy = 0

3 3

3030 (
−x2 + 1

)
y′ + a− xy = 0

3 3

3031 (
−x2 + 1

)
y′ − x+ xy = 0

3 3

3032 (
−x2 + 1

)
y′ − x2 + xy = 0

3 3

3033 (
−x2 + 1

)
y′ + x2 + xy = 0

3 3
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3034 (
x2 + 1

)
y′ = x

(
x2 + 1

)
− xy

3 3

3035 (
x2 + 1

)
y′ = x

(
3x2 − y

) 3 3

3036 (
−x2 + 1

)
y′ + 2xy = 0

3 3

3037 (
x2 + 1

)
y′ = 2x(x− y)

3 3

3038 (
x2 + 1

)
y′ = 2x

(
x2 + 1

)2 + 2xy
3 3

3039 (
−x2 + 1

)
y′ + cos(x) = 2xy

3 3

3040 (
x2 + 1

)
y′ = tan(x)− 2xy

3 3

3041 (
−x2 + 1

)
y′ = a+ 4xy

3 3

3042 (
x2 + 1

)
y′ = (2bx+ a) y

3 3

3043 (
x2 + 1

)
y′ = 1 + y2

3 3

3044 (
−x2 + 1

)
y′ = 1− y2

3 3

3045 (
−x2 + 1

)
y′ = 1− (2x− y) y

3 3

3046 (
−x2 + 1

)
y′ = n

(
1− 2xy + y2

) 3 3

3047 (
x2 + 1

)
y′ + xy(1− y) = 0

3 3
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3048 (
−x2 + 1

)
y′ = xy(1 + ay)

3 3

3049 (
x2 + 1

)
y′ = 1 + y2 − 2xy

(
1 + y2

) 3 3

3050 (
x2 + 1

)
y′ + x sin(y) cos(y) = x

(
x2 + 1

) (
cos2(y)

) 3 3

3051 (
x2 + 1

)
y′ = 1 + x2 − y arccot(x)

3 3

3052 (
−x2 + 4

)
y′ + 4y = (2 + x) y2

3 3

3053 (
a2 + x2) y′ = b+ xy

3 3

3054 (
a2 + x2) y′ = (b+ y)

(
x+

√
a2 + x2

) 3 3

3055 (
a2 + x2) y′ + (x− y) y = 0

3 3

3056 (
a2 + x2) y′ = a2 + 3xy − 2y2

3 3

3057 (
a2 + x2) y′ + xy + bxy2 = 0

3 3

3058
x(1− x) y′ = a+ (x+ 1) y

3 3

3059
x(1− x) y′ = 2 + 2xy

3 3

3060
x(1− x) y′ = 2xy − 2

3 3

3061
x(x+ 1) y′ = (−2x+ 1) y

3 3

Continued on next page

272



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

3062
x(1− x) y′ + (1 + 2x) y = a

3 3

3063
x(1− x) y′ = a+ 2(2− x) y

3 3

3064
x(1− x) y′ + 2− 3xy + y = 0

3 3

3065
x(x+ 1) y′ = (x+ 1)

(
x2 − 1

)
+
(
x2 + x− 1

)
y

3 3

3066
(−2 + x) (x− 3) y′ + x2 − 8y + 3xy = 0

3 3

3067
x(x+ a) y′ = (b+ cy) y

3 3

3068
(x+ a)2 y′ = 2(x+ a) (b+ y)

3 3

3069
(x− a)2 y′ + k(x+ y − a)2 + y2 = 0

3 3

3070
(x− a) (x− b) y′ + ky = 0

3 3

3071
(x− a) (x− b) y′ = (x− a) (x− b) + (2x− a− b) y

3 3

3072
(x− a) (x− b) y′ = cy2

3 3

3073
(x− a) (x− b) y′ + k(y − a) (y − b) = 0

3 3

3074
(x− a) (x− b) y′ + k(x+ y − a) (x+ y − b) + y2 = 0

3 3

3075
2x2y′ = y

3 3
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3076
2x2y′ + x cot(x)− 1 + 2x2y cot(x) = 0

3 3

3077
2x2y′ + 1 + 2xy − x2y2 = 0

3 3

3078
2x2y′ = 2xy + (1− x cot(x))

(
x2 − y2

) 3 3

3079
2
(
−x2 + 1

)
y′ =

√
−x2 + 1 + (x+ 1) y

3 3

3080
x(−2x+ 1) y′ + 1 + (1− 4x) y = 0

3 3

3081
x(−2x+ 1) y′ = 4x− (1 + 4x) y + y2

3 3

3082
2x(1− x) y′ + x+ (−2x+ 1) y = 0

3 3

3083
2x(1− x) y′ + x+ (1− x) y2 = 0

3 3

3084
2
(
x2 + x+ 1

)
y′ = 1 + 8x2 − (1 + 2x) y

3 3

3085
4
(
x2 + 1

)
y′ − 4xy − x2 = 0

3 3

3086
a x2y′ = x2 + yax+ b2y2

3 3

3087 (
b x2 + a

)
y′ = A+By2

3 3

3088 (
b x2 + a

)
y′ = cxy ln(y)

3 3

3089
x(ax+ 1) y′ + a− y = 0

3 3
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3090
(bx+ a)2 y′ + cy2 + (bx+ a) y3 = 0

3 3

3091
x3y′ = a+ b x2y

3 3

3092
x3y′ = 3− x2 + x2y

3 3

3093
x3y′ = x4 + y2

3 3

3094
x3y′ = y

(
x2 + y

) 3 3

3095
x3y′ = x2(y − 1) + y2

3 3

3096
x3y′ = (x+ 1) y2

3 3

3097
x3y′ + 20 + x2y

(
1− x2y

)
= 0

3 3

3098
x3y′ + 3 + (3− 2x)x2y − x6y2 = 0

3 3

3099
x3y′ =

(
2x2 + y2

)
y

3 3

3100
x3y′ = cos(y)

(
cos(y)− 2x2 sin(y)

) 3 3

3101
x
(
x2 + 1

)
y′ = a x2 + y

3 3

3102
x
(
−x2 + 1

)
y′ = a x2 + y

3 3

3103
x
(
x2 + 1

)
y′ = a x3 + y

3 3
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3104
x
(
x2 + 1

)
y′ = a− x2y

3 3

3105
x
(
x2 + 1

)
y′ =

(
−x2 + 1

)
y

3 3

3106
x
(
−x2 + 1

)
y′ =

(
x2 − x+ 1

)
y

3 3

3107
x
(
−x2 + 1

)
y′ = a x3 +

(
−2x2 + 1

)
y

3 3

3108
x
(
−x2 + 1

)
y′ = x3(−x2 + 1

)
+
(
−2x2 + 1

)
y

3 3

3109
x
(
x2 + 1

)
y′ = 2− 4x2y

3 3

3110
x
(
x2 + 1

)
y′ = x−

(
5x2 + 3

)
y

3 3

3111
x
(
−x2 + 1

)
y′ + x2 +

(
−x2 + 1

)
y2 = 0

3 3

3112
x2(1− x) y′ = (2− x)xy − y2

3 3

3113
2x3y′ =

(
x2 − y2

)
y

3 3

3114
2x3y′ =

(
3x2 + ay2

)
y

3 3

3115
6x3y′ = 4x2y + (1− 3x) y4

3 3

3116
x
(
c x2 + bx+ a

)
y′ + x2 −

(
c x2 + bx+ a

)
y = y2

3 3

3117
x4y′ =

(
x3 + y

)
y

3 3
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3118
x4y′ + a2 + x4y2 = 0

3 3

3119
x4y′ + x3y + csc (xy) = 0

3 3

3120 (
−x4 + 1

)
y′ = 2x

(
1− y2

) 3 3

3121
x
(
−x3 + 1

)
y′ = 2x−

(
−4x3 + 1

)
y

3 3

3122
x
(
−x3 + 1

)
y′ = x2 + (1− 2xy) y

3 3

3123
x2(−x2 + 1

)
y′ =

(
x− 3x3y

)
y

3 3

3124
x
(
−2x3 + 1

)
y′ = 2

(
−x3 + 1

)
y

3 3

3125 (
c x2 + bx+ a

)2 (
y′ + y2

)
+ A = 0

3 3

3126
x5y′ = 1− 3x4y

3 3

3127
x
(
−x4 + 1

)
y′ = 2x

(
x2 − y2

)
+
(
−x4 + 1

)
y

3 3

3128
x7y′ + 5x3y2 + 2

(
x2 + 1

)
y3 = 0

3 3

3129
xny′ = a+ b xn−1y

3 3

3130
xny′ = x2n−1 − y2

3 3

3131
xny′ + x2n−2 + y2 + (−n+ 1)xn−1 = 0

7 3
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3132
xny′ = a2x2n−2 + b2y2

3 3

3133
xny′ = xn−1(a x2n + ny − by2

) 3 3

3134
xky′ = a xm + byn

7 7

3135
y′
√
x2 + 1 = 2x− y

3 3

3136
y′
√
−x2 + 1 = 1 + y2

3 3

3137 (
x−

√
x2 + 1

)
y′ = y +

√
1 + y2

3 3

3138
y′
√
a2 + x2 + x+ y =

√
a2 + x2

3 3

3139
y′
√
b2 + x2 =

√
y2 + a2

3 3

3140
y′
√
b2 − x2 =

√
a2 − y2

3 3

3141
xy′

√
a2 + x2 = y

√
b2 + y2

3 3

3142
xy′

√
−a2 + x2 = y

√
y2 − b2

3 3

3143
y′
√
X +

√
Y = 0

3 3

3144
y′
√
X =

√
Y

3 3

3145
x

3
2y′ = a+ b x

3
2y2

3 3
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3146
y′
√
x3 + 1 =

√
y3 + 1

3 3

3147
y′
√

x (1− x) (−ax+ 1) =
√
y (1− y) (1− ay)

3 3

3148
y′
√
−x4 + 1 =

√
1− y4

3 3

3149
y′
√
x4 + x2 + 1 =

√
1 + y2 + y4

3 3

3150
y′
√
X = 0

3 3

3151
y′
√
X +

√
Y = 0

3 3

3152
y′
√
X =

√
Y

3 3

3153
y′
(
x3 + 1

) 2
3 +

(
y3 + 1

) 2
3 = 0

3 3

3154
y′
(
4x3 + a1x+ a0

) 2
3 +

(
a0 + a1y + 4y3

) 2
3 = 0

3 3

3155
X

2
3y′ = Y

2
3

3 3

3156
y′
(
a+ cos2

(x
2

))
= y tan

(x
2

)(
1 + a+ cos2

(x
2

)
− y
) 3 3

3157 (
1− 4

(
cos2(x)

))
y′ = tan(x)

(
1 + 4

(
cos2(x)

))
y

3 3

3158
(1− sin(x)) y′ + y cos(x) = 0

3 3

3159
(cos(x)− sin(x)) y′ + y(cos(x) + sin(x)) = 0

3 3
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3160
(
a0 + a1

(
sin2(x)

))
y′

+ a2x
(
a3 + a1

(
sin2(x)

))
+ a1y sin (2x) = 0

3 3

3161
(x− ex) y′ + x ex + (1− ex) y = 0

3 3

3162
y′x ln(x) = ax(ln(x) + 1)− y

3 3

3163
yy′ + x = 0

3 3

3164
yy′ + x ex2 = 0

3 3

3165
yy′ + x3 + y = 0

7 7

3166
yy′ + ax+ by = 0

3 3

3167
yy′ + x e−x(y + 1) = 0

3 3

3168
yy′ + f(x) = g(x)y

7 7

3169
yy′ + 4(x+ 1)x+ y2 = 0

3 3

3170
yy′ = ax+ by2

3 3

3171
yy′ = b cos (x+ c) + ay2

3 3

3172
yy′ = a0 + a1y + a2y2

3 3

3173
yy′ = ax+ bxy2

3 3
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3174
yy′ = csc2(x)− y2 cot(x)

3 3

3175
yy′ =

√
y2 + a2

3 3

3176
yy′ =

√
y2 − a2

3 3

3177
yy′ + x+ f

(
x2 + y2

)
g(x) = 0

3 3

3178
(y + 1) y′ = x+ y

3 3

3179
(y + 1) y′ = x2(1− y)

3 3

3180
(x+ y) y′ + y = 0

3 3

3181
(x− y) y′ = y

3 3

3182
(x+ y) y′ + x− y = 0

3 3

3183
(x+ y) y′ = x− y

3 3

3184
1− y′ = x+ y

3 3

3185
(x− y) y′ = y(2xy + 1)

3 3

3186
(x+ y) y′ + tan(y) = 0

3 3

3187
(x− y) y′ =

(
e−

x
y + 1

)
y

3 3
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3188
(1 + x+ y) y′ + 1 + 4x+ 3y = 0

3 3

3189
(x+ y + 2) y′ = 1− x− y

3 3

3190
(3− x− y) y′ = 1 + x− 3y

3 3

3191
(3− x+ y) y′ = 11− 4x+ 3y

3 3

3192
(2x+ y) y′ + x− 2y = 0

3 3

3193
(2 + 2x− y) y′ + 3 + 6x− 3y = 0

3 3

3194
(3 + 2x− y) y′ + 2 = 0

3 3

3195
(2x− y + 4) y′ + 5 + x− 2y = 0

3 3

3196
(5− 2x− y) y′ + 4− x− 2y = 0

3 3

3197
(1− 3x+ y) y′ = 2x− 2y

3 3

3198
(2− 3x+ y) y′ + 5− 2x− 3y = 0

3 3

3199
(4x− y) y′ + 2x− 5y = 0

3 3

3200
(6− 4x− y) y′ = 2x− y

3 3

3201
(1 + 5x− y) y′ + 5 + x− 5y = 0

3 3

3202
(a+ bx+ y) y′ + a− bx− y = 0

3 3
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3203 (
x2 − y

)
y′ + x = 0

3 3

3204 (
x2 − y

)
y′ = 4xy

3 3

3205
(y − cot(x) csc(x)) y′ + csc(x) (1 + y cos(x)) y = 0

3 3

3206
2yy′ + 2x+ x2 + y2 = 0

3 3

3207
2yy′ = xy2 + x3 3 3

3208
(x− 2y) y′ = y

3 3

3209
(2y + x) y′ + 2x− y = 0

3 3

3210
(x− 2y) y′ + 2x+ y = 0

3 3

3211
(1 + x− 2y) y′ = 1 + 2x− y

3 3

3212
(1 + x+ 2y) y′ + 1− x− 2y = 0

3 3

3213
(1 + x+ 2y) y′ + 7 + x− 4y = 0

3 3

3214
2(x+ y) y′ + x2 + 2y = 0

3 3

3215
(3 + 2x− 2y) y′ = 1 + 6x− 2y

3 3

3216
(1− 4x− 2y) y′ + 2x+ y = 0

3 3

3217
(6x− 2y) y′ = 2 + 3x− y

3 3
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3218
(19 + 9x+ 2y) y′ + 18− 2x− 6y = 0

3 3

3219 (
x3 + 2y

)
y′ = 3x(2− xy)

3 3

3220
(tan(x) sec(x)− 2y) y′ + sec(x) (1 + 2y sin(x)) = 0

7 7

3221 (
x e−x − 2y

)
y′ = 2x e−2x −

(
e−x + x e−x − 2y

)
y

3 3

3222
3yy′ + 5 cot(x) cot(y)

(
cos2(y)

)
= 0

3 3

3223
3(2− y) y′ + xy = 0

3 3

3224
(x− 3y) y′ + 4 + 3x− y = 0

3 3

3225
(4− x− 3y) y′ + 3− x− 3y = 0

3 3

3226
(2 + 2x+ 3y) y′ = 1− 2x− 3y

3 3

3227
(5− 2x− 3y) y′ + 1− 2x− 3y = 0

3 3

3228
(1 + 9x− 3y) y′ + 2 + 3x− y = 0

3 3

3229
(x+ 4y) y′ + 4x− y = 0

3 3

3230
(3 + 2x+ 4y) y′ = 1 + x+ 2y

3 3

3231
(5 + 2x− 4y) y′ = 3 + x− 2y

3 3
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3232
(5 + 3x− 4y) y′ = 2 + 7x− 3y

3 3

3233
4(1− x− y) y′ + 2− x = 0

3 3

3234
(11− 11x− 4y) y′ = 62− 8x− 25y

3 3

3235
(6 + 3x+ 5y) y′ = 2 + x+ 7y

3 3

3236
(7x+ 5y) y′ + 10x+ 8y = 0

3 3

3237 (
x+ 4x3 + 5y

)
y′ + 7x3 + 3x2y + 4y = 0

3 3

3238
(5− x+ 6y) y′ = 3− x+ 4y

3 3

3239
3(2y + x) y′ = 1− x− 2y

3 3

3240
(3− 3x+ 7y) y′ + 7− 7x+ 3y = 0

3 3

3241
(1 + x+ 9y) y′ + 1 + x+ 5y = 0

3 3

3242
(8 + 5x− 12y) y′ = 3 + 2x− 5y

3 3

3243
(140 + 7x− 16y) y′ + 25 + 8x+ y = 0

3 3

3244
(3 + 9x+ 21y) y′ = 45 + 7x− 5y

3 3

3245
(ax+ by) y′ + x = 0

3 3

3246
(ax+ by) y′ + y = 0

3 3
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3247
(ax+ by) y′ + bx+ ay = 0

3 3

3248
(ax+ by) y′ = bx+ ay

3 3

3249
xyy′ + 1 + y2 = 0

3 3

3250
xyy′ = x+ y2

3 3

3251
xyy′ + x2 + y2 = 0

3 3

3252
xyy′ + x4 − y2 = 0

3 3

3253
xyy′ = a x3 cos(x) + y2

3 3

3254
xyy′ = x2 − xy + y2

3 3

3255
xyy′ + 2x2 − 2xy − y2 = 0

3 3

3256
xyy′ = a+ by2

3 3

3257
xyy′ = a xn + by2

3 3

3258
xyy′ =

(
x2 + 1

) (
1− y2

) 3 3

3259
xyy′ + x2arccot

(y
x

)
− y2 = 0

3 3

3260
xyy′ + x2e−

2y
x − y2 = 0

3 3
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3261
(1 + xy) y′ + y2 = 0

3 3

3262
x(y + 1) y′ − (1− x) y = 0

3 3

3263
x(1− y) y′ + (x+ 1) y = 0

3 3

3264
x(1− y) y′ + (1− x) y = 0

3 3

3265
x(y + 2) y′ + ax = 0

3 3

3266
(2 + 3x− xy) y′ + y = 0

3 3

3267
x(4 + y) y′ = 2x+ 2y + y2

3 3

3268
x(a+ y) y′ + bx+ cy = 0

7 7

3269
x(a+ y) y′ = y(Bx+ A)

3 3

3270
x(x+ y) y′ + y2 = 0

3 3

3271
x(x− y) y′ + y2 = 0

3 3

3272
x(x+ y) y′ = x2 + y2

3 3

3273
x(x− y) y′ + 2x2 + 3xy − y2 = 0

3 3

3274
x(x+ y) y′ − y(x+ y) + x

√
x2 − y2 = 0

3 3
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3275
(a+ x(x+ y)) y′ = b(x+ y) y

7 7

3276
x(2x+ y) y′ = x2 + xy − y2

3 3

3277
x(4x− y) y′ + 4x2 − 6xy − y2 = 0

3 3

3278
x
(
x3 + y

)
y′ =

(
x3 − y

)
y

3 3

3279
x
(
2x3 + y

)
y′ =

(
2x3 − y

)
y

3 3

3280
x
(
2x3 + y

)
y′ = 6y2

3 3

3281
y(1− x) y′ + x(1− y) = 0

3 3

3282
(x+ a) (x+ b) y′ = xy

3 3

3283
2xyy′ + 1− 2x3 − y2 = 0

3 3

3284
2xyy′ + a+ y2 = 0

3 3

3285
2xyy′ = ax+ y2

3 3

3286
2xyy′ + x2 + y2 = 0

3 3

3287
2xyy′ = x2 + y2

3 3

3288
2xyy′ = 4x2(1 + 2x) + y2

3 3
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3289
2xyy′ + x2(a x3 + 1

)
= 6y2

3 3

3290
(3− x+ 2xy) y′ + 3x2 − y + y2 = 0

3 3

3291
x(x− 2y) y′ + y2 = 0

3 3

3292
x(2y + x) y′ + (2x− y) y = 0

3 3

3293
x(x− 2y) y′ + (2x− y) y = 0

3 3

3294
x(1 + x− 2y) y′ + (1− 2x+ y) y = 0

3 3

3295
x(1− x− 2y) y′ + (2x+ y + 1) y = 0

3 3

3296
2x
(
2x2 + y

)
y′ +

(
12x2 + y

)
y = 0

3 3

3297
2(x+ 1) yy′ + 2x− 3x2 + y2 = 0

3 3

3298
x(2x+ 3y) y′ = y2

3 3

3299
x(2x+ 3y) y′ + 3(x+ y)2 = 0

3 3

3300 (
3 + 6xy + x2) y′ + 2x+ 2xy + 3y2 = 0

3 3

3301
3x(2y + x) y′ + x3 + 3y(2x+ y) = 0

3 3

3302
axyy′ = x2 + y2

3 3
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3303
axyy′ + x2 − y2 = 0

3 3

3304
x(a+ by) y′ = cy

3 3

3305
x(x− ay) y′ = y(y − ax)

3 3

3306
x(xn + ay) y′ + (b+ cy) y2 = 0

3 3

3307 (
1− x2y

)
y′ + 1− xy2 = 0

3 3

3308 (
1− x2y

)
y′ − 1 + xy2 = 0

3 3

3309
x(1− xy) y′ + (1 + xy) y = 0

3 3

3310
x(2 + xy) y′ = 3 + 2x3 − 2y − xy2

3 3

3311
x(2− xy) y′ + 2y − xy2(1 + xy) = 0

3 3

3312
x(3− xy) y′ = y(xy − 1)

3 3

3313
x2(1− y) y′ + (1− x) y = 0

3 3

3314
x2(1− y) y′ + (x+ 1) y2 = 0

3 3

3315 (
x2 + 1

)
yy′ + x

(
1− y2

)
= 0

3 3

3316 (
−x2 + 1

)
yy′ + 2x2 + xy2 = 0

3 3
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3317
2x2yy′ = x2(1 + 2x)− y2

3 3

3318
x(1− 2xy) y′ + y(2xy + 1) = 0

3 3

3319
x(2xy + 1) y′ + (2 + 3xy) y = 0

3 3

3320
x(2xy + 1) y′ +

(
1 + 2xy − x2y2

)
y = 0

3 3

3321
x2(x− 2y) y′ = 2x3 − 4xy2 + y3

3 3

3322
2(x+ 1)xyy′ = 1 + y2

3 3

3323
3x2yy′ + 1 + 2xy2 = 0

3 3

3324
x2(4x− 3y) y′ =

(
6x2 − 3xy + 2y2

)
y

3 3

3325 (
1− x3y

)
y′ = x2y2

3 3

3326
2x3yy′ + a+ 3x2y2 = 0

3 3

3327
x
(
3− 2x2y

)
y′ = 4x− 3y + 3x2y2

3 3

3328
x
(
3 + 2x2y

)
y′ +

(
4 + 3x2y

)
y = 0

3 3

3329
8x3yy′ + 3x4 − 6x2y2 − y4 = 0

3 3

3330
xy
(
b x2 + a

)
y′ = A+By2

3 3
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3331
3x4yy′ = 1− 2x3y2

3 3

3332
x7yy′ = 2x2 + 2 + 5x3y

3 3

3333
yy′

√
x2 + 1 + x

√
1 + y2 = 0

3 3

3334
(y + 1) y′

√
x2 + 1 = y3

3 3

3335
(g0 (x)+yg1 (x)) y′ = f0 (x)+ f1 (x)y+ f2 (x)y2+ f3 (x)y3

7 7

3336
y2y′ + x(2− y) = 0

3 3

3337
y2y′ = x

(
1 + y2

) 3 3

3338 (
x+ y2

)
y′ + y = bx+ a

3 3

3339 (
x− y2

)
y′ = x2 − y

3 3

3340 (
x2 + y2

)
y′ + xy = 0

3 3

3341 (
x2 + y2

)
y′ = xy

3 3

3342 (
x2 − y2

)
y′ = 2xy

3 3

3343 (
x2 − y2

)
y′ + x(2y + x) = 0

3 3

3344 (
x2 + y2

)
y′ + 2x(2x+ y) = 0

3 3
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3345 (
1− x2 + y2

)
y′ = 1 + x2 − y2

3 3

3346 (
a2 + x2 + y2

)
y′ + 2xy = 0

3 3

3347 (
a2 + x2 + y2

)
y′ + b2 + x2 + 2xy = 0

3 3

3348 (
x+ x2 + y2

)
y′ = y

3 3

3349 (
3x2 − y2

)
y′ = 2xy

3 3

3350 (
x4 + y2

)
y′ = 4x3y

3 3

3351
y(y + 1) y′ = (x+ 1)x

3 3

3352 (
x+ 2y + y2

)
y′ + y(y + 1) + (x+ y)2 y2 = 0

3 3

3353 (
x2 + 2y + y2

)
y′ + 2x = 0

3 3

3354 (
x3 + 2y − y2

)
y′ + 3x2y = 0

3 3

3355 (
1 + y + xy + y2

)
y′ + 1 + y = 0

3 3

3356
(x+ y)2 y′ = a2

3 3

3357
(x− y)2 y′ = a2

3 3

3358 (
x2 + 2xy − y2

)
y′ + x2 − 2xy + y2 = 0

3 3
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3359
(x+ y)2 y′ = x2 − 2xy + 5y2

3 3

3360
(a+ b+ x+ y)2 y′ = 2(a+ y)2

3 3

3361 (
2x2 + 4xy − y2

)
y′ = x2 − 4xy − 2y2

3 3

3362
(3x+ y)2 y′ = 4(3x+ 2y) y

3 3

3363
(1− 3x− y)2 y′ = (1− 2y) (3− 6x− 4y)

3 3

3364 (
cot(x)− 2y2

)
y′ = y3 csc(x) sec(x)

3 7

3365
3y2y′ = 1 + x+ ay3

3 3

3366 (
x2 − 3y2

)
y′ + 1 + 2xy = 0

3 3

3367 (
2x2 + 3y2

)
y′ + x(3x+ y) = 0

3 3

3368
3
(
x2 − y2

)
y′ + 3 ex + 6xy(x+ 1)− 2y3 = 0

3 3

3369 (
3x2 + 2xy + 4y2

)
y′ + 2x2 + 6xy + y2 = 0

3 3

3370
(1− 3x+ 2y)2 y′ = (4 + 2x− 3y)2

3 3

3371 (
1− 3x2y + 6y2

)
y′ + x2 − 3xy2 = 0

3 3

3372
(x− 6y)2 y′ + a+ 2xy − 6y2 = 0

3 3
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3373 (
x2 + ay2

)
y′ = xy

3 3

3374 (
x2 + xy + ay2

)
y′ = a x2 + xy + y2

3 3

3375 (
a x2 + 2xy − ay2

)
y′ + x2 − 2yax− y2 = 0

3 3

3376 (
a x2 + 2bxy + cy2

)
y′ + k x2 + 2yax+ by2 = 0

3 3

3377
x
(
1− y2

)
y′ =

(
x2 + 1

)
y

3 3

3378
x
(
3x− y2

)
y′ +

(
5x− 2y2

)
y = 0

3 3

3379
x
(
x2 + y2

)
y′ =

(
x2 + x4 + y2

)
y

3 3

3380
x
(
1− x2 + y2

)
y′ +

(
1 + x2 − y2

)
y = 0

3 3

3381
x
(
a− x2 − y2

)
y′ +

(
a+ x2 + y2

)
y = 0

3 3

3382
x
(
2x2 + y2

)
y′ =

(
2x2 + 3y2

)
y

3 3

3383 (
x
(
a− x2 − y2

)
+ y
)
y′ + x−

(
a− x2 − y2

)
y = 0

3 3

3384
x(a+ y)2 y′ = by2

3 3

3385
x
(
x2 − xy + y2

)
y′ +

(
y2 + xy + x2) y = 0

3 3

3386
x
(
x2 − xy − y2

)
y′ =

(
x2 + xy − y2

)
y

3 3
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3387
x
(
x2 + yax+ y2

)
y′ =

(
x2 + bxy + y2

)
y

3 3

3388
x
(
x2 − 2y2

)
y′ =

(
2x2 − y2

)
y

3 3

3389
x
(
x2 + 2y2

)
y′ =

(
2x2 + 3y2

)
y

3 3

3390
2x
(
5x2 + y2

)
y′ = x2y − y3

3 3

3391
x
(
x2 + yax+ 2y2

)
y′ = (ax+ 2y) y2

3 3

3392
3xy2y′ = 2x− y3

3 3

3393 (
1− 4x+ 3xy2

)
y′ =

(
2− y2

)
y

3 3

3394
x
(
x− 3y2

)
y′ +

(
2x− y2

)
y = 0

3 3

3395
3x
(
x+ y2

)
y′ + x3 − 3xy − 2y3 = 0

3 3

3396
x
(
x3 − 3x3y + 4y2

)
y′ = 6y3

3 3

3397
6xy2y′ + x+ 2y3 = 0

3 3

3398
x
(
x+ 6y2

)
y′ + xy − 3y3 = 0

3 3

3399
x
(
x2 − 6y2

)
y′ = 4

(
x2 + 3y2

)
y

3 3

3400
x
(
3x− 7y2

)
y′ +

(
5x− 3y2

)
y = 0

3 3
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3401
x2y2y′ + 1− x+ x3 = 0

3 3

3402 (
1− x2y2

)
y′ = xy3

3 3

3403 (
1− x2y2

)
y′ = (1 + xy) y2

3 3

3404
x
(
xy2 + 1

)
y′ + y = 0

3 3

3405
x
(
xy2 + 1

)
y′ =

(
2− 3xy2

)
y

3 3

3406
x2(a+ y)2 y′ =

(
x2 + 1

) (
y2 + a2

) 3 3

3407 (
x2 + 1

) (
1 + y2

)
y′ + 2xy

(
1− y2

)
= 0

3 3

3408 (
x2 + 1

) (
1 + y2

)
y′ + 2xy(1− y)2 = 0

3 3

3409 (
1− x3 + 6x2y2

)
y′ =

(
6 + 3xy − 4y3

)
x

3 3

3410 x
(
3 + 5x− 12xy2 + 4x2y

)
y′

+
(
3 + 10x− 8xy2 + 6x2y

)
y = 0

3 3

3411
x3(1 + y2

)
y′ + 3x2y = 0

3 3

3412
x(1− xy)2 y′ +

(
1 + x2y2

)
y = 0

3 3

3413 (
1− x4y2

)
y′ = x3y3

3 3
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3414 (
3x− y3

)
y′ = x2 − 3y

3 3

3415 (
x3 − y3

)
y′ + x2y = 0

3 3

3416 (
x3 + y3

)
y′ + x2(ax+ 3y) = 0

3 3

3417 (
x− x2y − y3

)
y′ = x3 − y + xy2

3 3

3418 (
a2x+

(
x2 − y2

)
y
)
y′ + x

(
x2 − y2

)
= a2y

3 7

3419 (
a+ x2 + y2

)
yy′ = x

(
a− x2 − y2

) 3 3

3420 (
3x2 + y2

)
yy′ + x

(
x2 + 3y2

)
= 0

3 3

3421 (
a− 3x2 − y2

)
yy′ + x

(
a− x2 + y2

)
= 0

3 3

3422
2y3y′ = x3 − xy2

3 3

3423
y
(
2y2 + 1

)
y′ = x

(
2x2 + 1

) 3 3

3424 (
3x2 + 2y2

)
yy′ + x3 = 0

3 3

3425 (
5x2 + 2y2

)
yy′ + x

(
x2 + 5y2

)
= 0

3 3

3426 (
x2 − x3 + 3xy2 + 2y3

)
y′ + 2x3 + 3x2y + y2 − y3 = 0

3 3

3427
(
3x3 + 6x2y − 3xy2 + 20y3

)
y′

+ 4x3 + 9x2y + 6xy2 − y3 = 0
3 3
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3428 (
x3 + ay3

)
y′ = x2y

3 3

3429
xy3y′ =

(
−x2 + 1

) (
1 + y2

) 3 3

3430
x
(
x− y3

)
y′ =

(
3x+ y3

)
y

3 3

3431
x
(
2x3 + y3

)
y′ =

(
2x3 − x2y + y3

)
y

3 3

3432
x
(
2x3 − y3

)
y′ =

(
x3 − 2y3

)
y

3 3

3433
x
(
x3 + 3x2y + y3

)
y′ =

(
3x2 + y2

)
y2

3 3

3434
x
(
x3 − 2y3

)
y′ =

(
2x3 − y3

)
y

3 3

3435
x
(
x4 − 2y3

)
y′ +

(
2x4 + y3

)
y = 0

3 3

3436
x
(
x+ y + 2y3

)
y′ = (x− y) y

3 3

3437 (
5x− y − 7xy3

)
y′ + 5y − y4 = 0

3 3

3438
x
(
1− 2xy3

)
y′ +

(
1− 2x3y

)
y = 0

3 3

3439
x
(
2− xy2 − 2xy3

)
y′ + 1 + 2y = 0

3 3

3440 (
2− 10x2y3 + 3y2

)
y′ = x

(
1 + 5y4

) 3 3

3441
x
(
a+ bxy3

)
y′ +

(
a+ c x3y

)
y = 0

3 3
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3442
x
(
1− 2x2y3

)
y′ +

(
1− 2x3y2

)
y = 0

3 3

3443
x(1− xy)

(
1− x2y2

)
y′ + (1 + xy)

(
1 + x2y2

)
y = 0

3 3

3444 (
x2 − y4

)
y′ = xy

3 3

3445 (
x3 − y4

)
y′ = 3x2y

3 3

3446 (
a2x2 +

(
x2 + y2

)2)
y′ = a2xy

3 3

3447
2
(
x− y4

)
y′ = y

3 3

3448 (
4x− xy3 − 2y4

)
y′ =

(
2 + y3

)
y

3 3

3449 (
a x3 + (ax+ by)3

)
yy′ + x

(
(ax+ by)3 + by3

)
= 0

3 3

3450 (
x+ 2y + 2x2y3 + xy4

)
y′ +

(
1 + y4

)
y = 0

3 3

3451
2x
(
x3 + y4

)
y′ =

(
x3 + 2y4

)
y

3 3

3452
x
(
1− x2y4

)
y′ + y = 0

3 3

3453 (
x2 − y5

)
y′ = 2xy

3 3

3454
x
(
x3 + y5

)
y′ =

(
x3 − y5

)
y

3 3

3455
x3(1 + 5x3y7

)
y′ +

(
3x5y5 − 1

)
y3 = 0

3 3
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3456
(1 + a(x+ y))n y′ + a(x+ y)n = 0

3 3

3457
x(a+ xyn) y′ + by = 0

3 3

3458
f(x)ymy′ + g(x)ym+1 + h(x)yn = 0

3 3

3459
y′
√

b2 + y2 =
√
a2 + x2

3 3

3460
y′
√

b2 − y2 =
√
a2 − x2

3 3

3461
y′
√
y =

√
x

3 3

3462 (√
x+ y + 1

)
y′ + 1 = 0

3 3

3463
y′
√
xy + x− y = √

xy
3 3

3464
(x− 2√xy ) y′ = y

3 3

3465 (
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ = 1 + y2

3 3

3466 (
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ = 1 + y2

3 3

3467 (
x−

√
x2 + y2

)
y′ = y

3 3

3468
x
(
1−

√
x2 − y2

)
y′ = y

3 3
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3469
x
(
x+

√
x2 + y2

)
y′ + y

√
x2 + y2 = 0

3 3

3470
xy
(
x+

√
x2 − y2

)
y′ = xy2 −

(
x2 − y2

) 3
2

3 3

3471
(
x
√

1 + x2 + y2 − y
(
x2 + y2

))
y′

= x
(
x2 + y2

)
+ y
√

1 + x2 + y2

3 3

3472 y′ cos(y) (cos(y)− sin(A) sin(x))
+ cos(x) (cos(x)− sin(A) sin(y)) = 0

3 7

3473 (a cos (bx+ ay)− b sin (ax+ by)) y′
+ b cos (bx+ ay)− a sin (ax+ by) = 0

3 3

3474
(x+ cos(x) sec(y)) y′ + tan(y)− y sin(x) sec(y) = 0

3 3

3475
(1 + (x+ y) tan(y)) y′ + 1 = 0

3 3

3476
x
(
x− y tan

(y
x

))
y′ +

(
x+ y tan

(y
x

))
y = 0

3 3

3477
(ex + x ey) y′ + y ex + ey = 0

3 3

3478
(1− 2x− ln(y)) y′ + 2y = 0

3 3

3479
(sinh(x) + x cosh(y)) y′ + y cosh(x) + sinh(y) = 0

3 3

3480
y′(1 + sinh(x)) sinh(y) + cosh(x) (cosh(y)− 1) = 0

3 3
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3481
(y′)2 = a xn

3 3

3482
(y′)2 = y

3 3

3483
(y′)2 = x− y

3 3

3484
(y′)2 = x2 + y

3 3

3485
(y′)2 + x2 = 4y

3 3

3486
(y′)2 + 3x2 = 8y

3 3

3487
(y′)2 + a x2 + by = 0

3 7

3488
(y′)2 = 1 + y2

3 3

3489
(y′)2 = 1− y2

3 3

3490
(y′)2 = a2 − y2

3 3

3491
(y′)2 = a2y2

3 3

3492
(y′)2 = a+ by2

3 3

3493
(y′)2 = x2y2

3 3

3494
(y′)2 = (y − 1) y2

3 3
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3495
(y′)2 = (y − a) (y − b) (y − c)

3 3

3496
(y′)2 = a2yn

3 3

3497
(y′)2 = a2

(
1− ln(y)2

)
y2

3 3

3498
(y′)2 + f(x) (y − a) (y − b) = 0

3 3

3499
(y′)2 + f(x) (y − a)2 (y − b) = 0

3 3

3500
(y′)2 + f(x) (y − a) (y − b) (y − c) = 0

3 3

3501
(y′)2 + f(x) (y − a)2 (y − b) (y − c) = 0

3 3

3502
(y′)2 = f(x)2 (y − a) (y − b) (y − c)2

3 3

3503
(y′)2 = f(x)2 (y − u(x))2 (y − a) (y − b)

7 7

3504
(y′)2 + 2y′ + x = 0

3 3

3505
(y′)2 − 2y′ + a(x− y) = 0

3 3

3506
(y′)2 − 2y′ − y2 = 0

3 3

3507
(y′)2 − 5y′ + 6 = 0

3 3

3508
(y′)2 − 7y′ + 12 = 0

3 3
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3509
(y′)2 + ay′ + b = 0

3 3

3510
(y′)2 + ay′ + bx = 0

3 3

3511
(y′)2 + ay′ + by = 0

3 3

3512
(y′)2 + xy′ + 1 = 0

3 3

3513
(y′)2 + xy′ − y = 0

3 3

3514
(y′)2 − xy′ + y = 0

3 3

3515
(y′)2 − xy′ − y = 0

3 3

3516
(y′)2 + xy′ + x− y = 0

3 3

3517
(y′)2 + (1− x) y′ + y = 0

3 3

3518
(y′)2 − (x+ 1) y′ + y = 0

3 3

3519
(y′)2 − (2− x) y′ + 1− y = 0

3 3

3520
(y′)2 + (x+ a) y′ − y = 0

3 3

3521
(y′)2 − 2xy′ + 1 = 0

3 3

3522
(y′)2 + 2xy′ − 3x2 = 0

3 3
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3523
(y′)2 + 2xy′ − y = 0

3 3

3524
(y′)2 + 2xy′ − y = 0

3 3

3525
(y′)2 − 2xy′ + 2y = 0

3 3

3526
(y′)2 − (1 + 2x) y′ − x(1− x) = 0

3 3

3527
(y′)2 + 2(1− x) y′ − 2x+ 2y = 0

3 3

3528
(y′)2 + 3xy′ − y = 0

3 3

3529
(y′)2 − 4(x+ 1) y′ + 4y = 0

3 3

3530
(y′)2 + axy′ = bc x2 3 3

3531
(y′)2 − axy′ + ay = 0

3 3

3532
(y′)2 + axy′ + b x2 + cy = 0

7 7

3533
(y′)2 + (bx+ a) y′ + c = by

3 3

3534
(y′)2 − 2x2y′ + 2xy′ = 0

3 3

3535
(y′)2 + a x3y′ − 2a x2y = 0

3 3

3536
(y′)2 − 2a x3y′ + 4a x2y = 0

3 3
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3537
(y′)2 + 4x5y′ − 12x4y = 0

3 3

3538
(y′)2 − 2y′ cosh(x) + 1 = 0

3 3

3539
(y′)2 + yy′ = x(x+ y)

3 3

3540
(y′)2 − yy′ + ex = 0

3 3

3541
(y′)2 + (x+ y) y′ + xy = 0

3 3

3542
(y′)2 − 2yy′ − 2x = 0

3 3

3543
(y′)2 + (2y + 1) y′ + y(y − 1) = 0

3 3

3544
(y′)2 − 2(x− y) y′ − 4xy = 0

3 3

3545
(y′)2 − (1 + 4y) y′ + (1 + 4y) y = 0

3 3

3546
(y′)2 − 2(1− 3y) y′ − (4− 9y) y = 0

3 3

3547
(y′)2 + (a+ 6y) y′ + y(3a+ b+ 9y) = 0

3 3

3548
(y′)2 + ayy′ − ax = 0

3 3

3549
(y′)2 − ayy′ − ax = 0

3 3

3550
(y′)2 + (ax+ by) y′ + abxy = 0

3 3
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3551
(y′)2 − xyy′ + y2 ln (ay) = 0

3 3

3552
(y′)2 − (2xy + 1) y′ + 2xy = 0

3 3

3553
(y′)2 −

(
4 + y2

)
y′ + 4 + y2 = 0

3 3

3554
(y′)2 − (x− y) yy′ − xy3 = 0

3 3

3555
(y′)2 + xy2y′ + y3 = 0

3 3

3556
(y′)2 − 2x3y2y′ − 4x2y3 = 0

3 3

3557
(y′)2 − xy

(
x2 + y2

)
y′ + x4y4 = 0

3 3

3558
(y′)2 + 2xy3y′ + y4 = 0

3 3

3559
(y′)2 + 2yy′ cot(x)− y2 = 0

3 3

3560
(y′)2 − 3xy 2

3y′ + 9y 5
3 = 0

3 3

3561
(y′)2 = e4x−2y(y′ − 1)

3 3

3562
2(y′)2 + xy′ − 2y = 0

3 3

3563
2(y′)2 − (1− x) y′ − y = 0

3 3

3564
2(y′)2 − 2x2y′ + 3xy = 0

3 3
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3565
2(y′)2 + 2(6y − 1) y′ + 3y(6y − 1) = 0

3 3

3566
3(y′)2 − 2xy′ + y = 0

3 3

3567
3(y′)2 + 4xy′ + x2 − y = 0

3 3

3568
4(y′)2 = 9x

3 3

3569
4(y′)2 + 2x e−2yy′ − e−2y = 0

3 3

3570
4(y′)2 + 2 e2x−2yy′ − e2x−2y = 0

3 3

3571
5(y′)2 + 3xy′ − y = 0

3 3

3572
5(y′)2 + 6xy′ − 2y = 0

3 3

3573
9(y′)2 + 3xy4y′ + y5 = 0

3 3

3574
x(y′)2 = a

3 3

3575
x(y′)2 = −x2 + a

3 3

3576
x(y′)2 = y

3 3

3577
x(y′)2 + x− 2y = 0

3 3

3578
x(y′)2 + y′ = y

3 3
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3579
x(y′)2 + 2y′ − y = 0

3 3

3580
x(y′)2 − 2y′ − y = 0

3 3

3581
x(y′)2 + 4y′ − 2y = 0

3 3

3582
x(y′)2 + xy′ − y = 0

3 3

3583
x(y′)2 −

(
x2 + 1

)
y′ + x = 0

3 3

3584
x(y′)2 + yy′ + a = 0

3 3

3585
x(y′)2 − yy′ + a = 0

3 3

3586
x(y′)2 − yy′ + ax = 0

3 3

3587
x(y′)2 + yy′ + x3 = 0

3 3

3588
x(y′)2 − yy′ + ay = 0

3 3

3589
x(y′)2 + yy′ − y4 = 0

3 3

3590
x(y′)2 + (−y + a) y′ + b = 0

3 3

3591
x(y′)2 + (x− y) y′ + 1− y = 0

3 3

3592
x(y′)2 + (a+ x− y) y′ − y = 0

3 3
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3593
x(y′)2 − (−y + 3x) y′ + y = 0

3 3

3594
x(y′)2 + a+ bx− y − by = 0

3 3

3595
x(y′)2 − 2yy′ + a = 0

3 3

3596
x(y′)2 − 2yy′ + ax = 0

3 3

3597
x(y′)2 − 2yy′ + x+ 2y = 0

3 3

3598
x(y′)2 − 3yy′ + 9x2 = 0

3 3

3599
x(y′)2 − (2x+ 3y) y′ + 6y = 0

3 3

3600
x(y′)2 − ayy′ + b = 0

3 3

3601
x(y′)2 + ayy′ + bx = 0

3 3

3602
x(y′)2 − (1 + xy) y′ + y = 0

3 3

3603
x(y′)2 + y(1− x) y′ − y2 = 0

3 3

3604
x(y′)2 +

(
1− x2y

)
y′ − xy = 0

3 3

3605
(x+ 1) (y′)2 = y

3 3

3606
(x+ 1) (y′)2 − (x+ y) y′ + y = 0

3 3
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3607
(−x+ a) (y′)2 + yy′ − b = 0

3 3

3608
2x(y′)2 + (2x− y) y′ + 1− y = 0

3 3

3609
3x(y′)2 − 6yy′ + x+ 2y = 0

3 3

3610
(3x+ 1) (y′)2 − 3(y + 2) y′ + 9 = 0

3 3

3611
(3x+ 5) (y′)2 − (3 + 3y) y′ + y = 0

3 3

3612
4x(y′)2 = (a− 3x)2

3 3

3613
4x(y′)2 + 2xy′ − y = 0

3 3

3614
4x(y′)2 − 3yy′ + 3 = 0

3 3

3615
4x(y′)2 + 4yy′ = 1

3 3

3616
4x(y′)2 + 4yy′ − y4 = 0

3 3

3617
4(2− x) (y′)2 + 1 = 0

3 3

3618
16x(y′)2 + 8yy′ + y6 = 0

3 3

3619
x2(y′)2 = a2

3 3

3620
x2(y′)2 = y2

3 3
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3621
x2(y′)2 + x2 − y2 = 0

3 3

3622
x2(y′)2 = (x− y)2

3 3

3623
x2(y′)2 + y2 − y4 = 0

3 3

3624
x2(y′)2 − xy′ + y(1− y) = 0

3 3

3625
x2(y′)2 + 2axy′ + a2 + x2 − 2ay = 0

3 3

3626
x2(y′)2 − 2xyy′ − x+ y(y + 1) = 0

3 3

3627
x2(y′)2 − 2xyy′ − x4 +

(
−x2 + 1

)
y2 = 0

3 3

3628
x2(y′)2 − (2xy + 1) y′ + 1 + y2 = 0

3 3

3629
x2(y′)2 − (a+ 2xy) y′ + y2 = 0

3 3

3630
x2(y′)2 − x(x− 2y) y′ + y2 = 0

3 3

3631
x2(y′)2 + 2x(2x+ y) y′ − 4a+ y2 = 0

3 3

3632
x2(y′)2 + x

(
x3 − 2y

)
y′ −

(
2x3 − y

)
y = 0

3 3

3633
x2(y′)2 + 3xyy′ + 2y2 = 0

3 3

3634
x2(y′)2 − 3xyy′ + x3 + 2y2 = 0

3 3
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3635
x2(y′)2 + 4xyy′ − 5y2 = 0

3 3

3636
x2(y′)2 − 4x(y + 2) y′ + 4(y + 2) y = 0

3 3

3637
x2(y′)2 − 5xyy′ + 6y2 = 0

3 3

3638
x2(y′)2 + x

(
x2 + xy − 2y

)
y′ + (1− x)

(
x2 − y

)
y = 0

7 7

3639
x2(y′)2 + (2x+ y) yy′ + y2 = 0

3 3

3640
x2(y′)2 + (2x− y) yy′ + y2 = 0

3 3

3641
x2(y′)2 +

(
a+ b x2y3

)
y′ + aby3 = 0

3 3

3642 (
−x2 + 1

)
(y′)2 = 1− y2

3 7

3643 (
−x2 + 1

)
(y′)2 + 2xyy′ + 4x2 = 0

3 3

3644 (
a2 + x2) (y′)2 = b2

3 3

3645 (
a2 − x2) (y′)2 + b2 = 0

3 3

3646 (
a2 − x2) (y′)2 = b2

3 3

3647 (
a2 − x2) (y′)2 = x2 3 3

3648 (
a2 − x2) (y′)2 + 2xyy′ + x2 = 0

3 3
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3649 (
a2 − x2) (y′)2 − 2xyy′ − y2 = 0

3 3

3650 (
a2 + x2) (y′)2 − 2xyy′ + b+ y2 = 0

3 3

3651
4x2(y′)2 − 4xyy′ = 8x3 − y2

3 3

3652
a x2(y′)2 − 2axyy′ + a(−a+ 1)x2 + y2 = 0

3 3

3653 (
−a2 + 1

)
x2(y′)2 − 2xyy′ − a2x2 + y2 = 0

3 3

3654
x3(y′)2 = a

3 3

3655
x3(y′)2 + xy′ − y = 0

3 7

3656
x3(y′)2 + x2yy′ + a = 0

3 3

3657
x
(
−x2 + 1

)
(y′)2 − 2

(
−x2 + 1

)
yy′ + x

(
1− y2

)
= 0

3 3

3658
4x(−x+ a) (−x+ b) (y′)2 =

(
ba− 2x(a+ b) + 2x2)2 3 3

3659
x4(y′)2 − xy′ − y = 0

3 3

3660
x4(y′)2 + 2x3yy′ − 4 = 0

3 3

3661
x4(y′)2 + xy2y′ − y3 = 0

3 3

3662
x2(a2 − x2) (y′)2 + 1 = 0

3 3
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3663
3x4(y′)2 − xy − y = 0

3 3

3664
4x5(y′)2 + 12x4yy′ + 9 = 0

3 3

3665
x6(y′)2 − 2xy′ − 4y = 0

3 3

3666
x8(y′)2 + 3xy′ + 9y = 0

3 3

3667
y(y′)2 = a

3 3

3668
y(y′)2 = a2x

3 3

3669
y(y′)2 = e2x

3 3

3670
y(y′)2 + 2axy′ − ay = 0

3 3

3671
y(y′)2 − 4a2xy′ + a2y = 0

3 3

3672
y(y′)2 + axy′ + by = 0

3 3

3673
y(y′)2 − (−2bx+ a) y′ − by = 0

3 3

3674
y(y′)2 + x3y′ − x2y = 0

3 3

3675
y(y′)2 + (x− y) y′ − x = 0

3 3

3676
y(y′)2 − (x+ y) y′ + y = 0

3 3
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3677
y(y′)2 − (1 + xy) y′ + x = 0

3 3

3678
y(y′)2 +

(
x− y2

)
y′ − xy = 0

3 3

3679
y(y′)2 + y = a

3 3

3680
(x+ y) (y′)2 + 2xy′ − y = 0

3 3

3681
(2x− y) (y′)2 − 2(1− x) y′ + 2− y = 0

3 3

3682
2y(y′)2 + (5− 4x) y′ + 2y = 0

3 3

3683
9y(y′)2 + 4x3y′ − 4x2y = 0

3 3

3684
(1− ay) (y′)2 = ay

3 3

3685 (
x2 − ay

)
(y′)2 − 2xyy′ = 0

3 3

3686
xy(y′)2 + (x+ y) y′ + 1 = 0

3 3

3687
xy(y′)2 +

(
x2 + y2

)
y′ + xy = 0

3 3

3688
xy(y′)2 +

(
x2 − y2

)
y′ − xy = 0

3 3

3689
xy(y′)2 −

(
x2 − y2

)
y′ − xy = 0

3 3

3690
xy(y′)2 +

(
a+ x2 − y2

)
y′ − xy = 0

3 7
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3691
xy(y′)2 −

(
a− b x2 + y2

)
y′ − bxy = 0

3 7

3692
xy(y′)2 +

(
3x2 − 2y2

)
y′ − 6xy = 0

3 3

3693
x(x− 2y) (y′)2 − 2xyy′ − 2xy + y2 = 0

3 3

3694
x(x− 2y) (y′)2 + 6xyy′ − 2xy + y2 = 0

3 3

3695
y2(y′)2 = a2

3 3

3696
y2(y′)2 − a2 + y2 = 0

3 3

3697
y2(y′)2 − 3xy′ + y = 0

3 3

3698
y2(y′)2 − 6x3y′ + 4x2y = 0

3 3

3699
y2(y′)2 − 4ayy′ + 4a2 − 4ax+ y2 = 0

3 3

3700
y2(y′)2 − (x+ 1) yy′ + x = 0

3 3

3701
y2(y′)2 + 2xyy′ + x2 = 0

3 3

3702
y2(y′)2 + 2xyy′ + a− y2 = 0

3 7

3703
y2(y′)2 − 2xyy′ − x2 + 2y2 = 0

7 3

3704
y2(y′)2 − 2xyy′ + a− x2 + 2y2 = 0

3 3
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3705
y2(y′)2 + 2axyy′ + (a− 1) b+ a x2 + (−a+ 1) y2 = 0

3 3

3706 (
1− y2

)
(y′)2 = 1

3 3

3707 (
a2 − y2

)
(y′)2 = y2

3 3

3708 (
a2 − 2yax+ y2

)
(y′)2 + 2ayy′ + y2 = 0

7 7

3709 (
(−a+ 1)x2 + y2

)
(y′)2 + 2axyy′ + x2 + (−a+ 1) y2 = 0

3 3

3710
((
−4a2 + 1

)
x2 + y2

)
(y′)2 − 8a2xyy′

+ x2 +
(
−4a2 + 1

)
y2 = 0

3 3

3711
((
−a2 + 1

)
x2 + y2

)
(y′)2 + 2a2xyy′

+ x2 +
(
−a2 + 1

)
y2 = 0

3 3

3712
(x+ y)2 (y′)2 = y2

3 3

3713
(x+ y)2 (y′)2 −

(
x2 − xy − 2y2

)
y′ − (x− y) y = 0

3 3

3714 (
a2 − (x− y)2

)
(y′)2 + 2a2y′ + a2 − (x− y)2 = 0

3 3

3715
2y2(y′)2 + 2xyy′ − 1 + x2 + y2 = 0

3 3

3716
3y2(y′)2 − 2xyy′ − x2 + 4y2 = 0

3 3

3717
4y2(y′)2 + 2(3x+ 1)xyy′ + 3x3 = 0

3 3
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3718 (
x2 − 4y2

)
(y′)2 + 6xyy′ − 4x2 + y2 = 0

3 3

3719
9y2(y′)2 − 3xy′ + y = 0

3 3

3720
(2− 3y)2 (y′)2 = 4− 4y

3 3

3721 (
−a2 + 1

)
y2(y′)2 − 3a2xyy′ − a2x2 + y2 = 0

3 3

3722
(a− b) y2(y′)2 − 2bxyy′ − ba− b x2 + ay2 = 0

3 3

3723 a2
(
b2 − (cx− ay)2

)
(y′)2 + 2a b2cy′

+ c2
(
b2 − (cx− ay)2

)
= 0

3 3

3724
xy2(y′)2 − y3y′ + a2x = 0

3 3

3725
xy2(y′)2 +

(
a− x3 − y3

)
y′ + x2y = 0

3 3

3726
2xy2(y′)2 − y3y′ − a = 0

3 3

3727
4x2y2(y′)2 =

(
x2 + y2

)2 3 3

3728
4y3(y′)2 − 4xy′ + y = 0

3 3

3729
3xy4(y′)2 − y5y′ + 1 = 0

3 3

3730
9xy4(y′)2 − 3y5y′ − a = 0

3 3
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3731
9
(
−x2 + 1

)
y4(y′)2 + 6xy5y′ + 4x2 = 0

3 3

3732
(y′)3 = bx+ a

3 3

3733
(y′)3 = a xn

3 3

3734
(y′)3 + x− y = 0

3 3

3735
(y′)3 =

(
a+ by + cy2

)
f(x)

3 3

3736
(y′)3 = (y − a)2 (y − b)2

3 3

3737
(y′)3 + f(x) (y − a)2 (y − b)2 = 0

3 3

3738
(y′)3 + f(x) (y − a)2 (y − b)2 (y − c)2 = 0

3 3

3739
(y′)3 + y′ + a− bx = 0

3 3

3740
(y′)3 + y′ − y = 0

3 3

3741
(y′)3 + y′ = ey

7 3

3742
(y′)3 − 7y′ + 6 = 0

3 3

3743
(y′)3 − xy′ + ay = 0

7 3

3744
(y′)3 + 2xy′ − y = 0

7 3
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3745
(y′)3 − 2xy′ − y = 0

7 3

3746
(y′)3 − axy′ + x3 = 0

3 3

3747
(y′)3 + axy′ − ay = 0

3 3

3748
(y′)3 − (bx+ a) y′ + by = 0

3 3

3749
(y′)3 − 2yy′ + y2 = 0

3 3

3750
(y′)3 − axyy′ + 2ay2 = 0

3 3

3751
(y′)3 − xy4y′ − y5 = 0

3 3

3752
(y′)3 + e−2y+3x(y′ − 1) = 0

7 7

3753
(y′)3 + e−2y(e2x + e3x

)
y′ − e−2y+3x = 0

7 3

3754
(y′)3 + (y′)2 − y = 0

3 3

3755
(y′)3 − (y′)2 + y2 = 0

3 3

3756
(y′)3 − (y′)2 + xy′ − y = 0

3 3

3757
(y′)3 − a(y′)2 + by + abx = 0

3 3

3758
(y′)3 + a0 (y′)2 + a1y′ + a2 + a3y = 0

7 3
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3759
(y′)3 + (−3x+ 1) (y′)2 − x(−3x+ 1) y′ − 1− x3 = 0

3 3

3760
(y′)3 − y(y′)2 + y2 = 0

3 3

3761 (y′)3 + (cos(x) cot(x)− y) (y′)2

− (1 + y cos(x) cot(x)) y′ + y = 0
3 3

3762
(y′)3 +

(
2x− y2

)
(y′)2 − 2xy2y′ = 0

3 3

3763 (y′)3 −
(
y2 + 2x

)
(y′)2

+
(
x2 − y2 + 2xy2

)
y′ −

(
x2 − y2

)
y2 = 0

3 3

3764 (y′)3 −
(
y2 + xy + x2) (y′)2

+ xy
(
y2 + xy + x2) y′ − x3y3 = 0

3 3

3765 (y′)3 −
(
x2 + xy2 + y4

)
(y′)2

+ xy2
(
x2 + xy2 + y4

)
y′ − x3y6 = 0

3 3

3766
2(y′)3 + xy′ − 2y = 0

7 3

3767
2(y′)3 + (y′)2 − y = 0

7 3

3768
3(y′)3 − x4y′ + 2x3y = 0

3 3

3769
4(y′)3 + 4y′ = x

3 3

3770
8(y′)3 + 12(y′)2 = 27x+ 27y

7 3
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3771
x(y′)3 − y(y′)2 + a = 0

3 3

3772
x(y′)3 −

(
x+ x2 + y

)
(y′)2 +

(
x2 + y + xy

)
y′ − xy = 0

3 3

3773
x(y′)3 − 2y(y′)2 + 4x2 = 0

3 3

3774
2x(y′)3 − 3y(y′)2 − x = 0

3 3

3775
4x(y′)3 − 6y(y′)2 − x+ 3y = 0

3 3

3776
8x(y′)3 − 12y(y′)2 + 9y = 0

3 3

3777
x2(y′)3 − 2xy(y′)2 + y2y′ + 1 = 0

3 3

3778 (
a2 − x2) (y′)3 + bx

(
a2 − x2) (y′)2 − y′ − bx = 0

3 3

3779
x(y′)3 − 3x2y(y′)2 + x

(
x5 + 3y2

)
y′ − 2x5y − y3 = 0

7 7

3780
2x3(y′)3 + 6x2y(y′)2 − (1− 6xy) yy′ + 2y3 = 0

3 3

3781
x4(y′)3 − x3y(y′)2 − x2y2y′ + xy3 = 1

3 3

3782
x6(y′)3 − xy′ − y = 0

7 3

3783
y(y′)3 − 3xy′ + 3y = 0

3 3

3784
2y(y′)3 − 3xy′ + 2y = 0

3 3
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3785
(2y + x) (y′)3 + 3(x+ y) (y′)2 + (2x+ y) y′ = 0

3 3

3786
y2(y′)3 − xy′ + y = 0

7 3

3787
y2(y′)3 + 2xy′ − y = 0

3 3

3788
4y2(y′)3 − 2xy′ + y = 0

3 3

3789
16y2(y′)3 + 2xy′ − y = 0

3 3

3790
xy2(y′)3 − y3(y′)2 + x

(
x2 + 1

)
y′ − x2y = 0

3 7

3791
y3(y′)3 − (−3x+ 1) y2(y′)2 + 3x2yy′ + x3 − y2 = 0

7 3

3792
y4(y′)3 − 6xy′ + 2y = 0

3 3

3793
(y′)4 = (y − a)3 (y − b)2

3 3

3794
(y′)4 + f(x) (y − a)3 (y − b)2 = 0

3 3

3795
(y′)4 + f(x) (y − a)3 (y − b)3 = 0

3 3

3796
(y′)4 + f(x) (y − a)3 (y − b)3 (y − c)2 = 0

3 3

3797
(y′)4 + xy′ − 3y = 0

7 3

3798
(y′)4 − 4x2y(y′)2 + 16xy2y′ − 16y3 = 0

3 3
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3799
(y′)4 + 4y(y′)3 + 6y2(y′)2 −

(
1− 4y3

)
y′ −

(
3− y3

)
y = 0

3 3

3800
2(y′)4 − yy′ − 2 = 0

3 3

3801
x(y′)4 − 2y(y′)3 + 12x3 = 0

3 3

3802
3(y′)5 − yy′ + 1 = 0

3 3

3803
(y′)6 = (y − a)4 (y − b)3

3 3

3804
(y′)6 + f(x) (y − a)4 (y − b)3 = 0

3 3

3805
(y′)6 + f(x) (y − a)5 (y − b)3 = 0

3 3

3806
(y′)6 + f(x) (y − a)5 (y − b)4 = 0

3 3

3807
x2
(
(y′)6 + 3y4 + 3y2 + 1

)
= a2

7 7

3808
2
√

ay′ + xy′ − y = 0
3 3

3809
(x− y)

√
y′ = a(1 + y′)

3 3

3810
2(y + 1)

3
2 + 3xy′ − 3y = 0

3 3

3811 √
1 + (y′)2 + ay′ = x

3 3
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3812 √
1 + (y′)2 + ay′ = y

3 3

3813 √
1 + (y′)2 = xy′

3 3

3814 √
a2 + b2 (y′)2 + xy′ − y = 0

3 3

3815
a

√
1 + (y′)2 + xy′ − y = 0

3 3

3816
ax

√
1 + (y′)2 + xy′ − y = 0

3 3

3817 √
(a x2 + y2)

(
1 + (y′)2

)
− yy′ − ax = 0

3 3

3818
a
(
1 + (y′)3

) 1
3 + xy′ − y = 0

3 3

3819
cos (y′) + xy′ = y

3 3

3820
a cos (y′) + by′ + x = 0

3 3

3821
sin (y′) + y′ = x

3 3

3822
y′ sin (y′) + cos (y′) = y

3 3

3823
(y′)2 (x+ sin (y′)) = y

3 3
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3824 (
1 + (y′)2

) (
sin2 (−y + xy′)

)
= 1

3 3

3825 (
1 + (y′)2

)
(arctan (y′) + ax) + y′ = 0

3 3

3826
ey′−y − (y′)2 + 1 = 0

3 3

3827
ln (y′) + xy′ + a = 0

3 3

3828
ln (y′) + xy′ + a = y

3 3

3829
ln (y′) + xy′ + a+ by = 0

3 3

3830
ln (y′) + 4xy′ − 2y = 0

3 3

3831
ln (y′) + a(−y + xy′) = 0

3 3

3832
a(ln (y′)− y′)− x+ y = 0

3 3

3833
y ln (y′) + y′ − y ln(y)− xy = 0

3 3

3834
y′ ln (y′)− (x+ 1) y′ + y = 0

3 3

3835
y′ ln

(
y′ +

√
a+ (y′)2

)
−
√
1 + (y′)2 − xy′ + y = 0

3 3

3836
ln (cos (y′)) + y′ tan (y′) = y

3 3
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3837
y′ = xy

x2 − y2
3 3

3838
y′ = x+ y − 3

x− y − 1
3 3

3839
y′ = 2x+ y − 1

4x+ 2y + 5
3 3

3840
y′ − 2y

x+ 1 = (x+ 1)2
3 3

3841
y′ + xy = x3y3

3 3

3842 2x
y3

+ (y2 − 3x2) y′
y4

= 0
3 3

3843
y + xy2 − xy′ = 0

3 3

3844
y2
(
1 + (y′)2

)
= R2 3 3

3845 y = xy′ + ay′√
1 + (y′)2

3 7

3846
y = x(y′)2 + (y′)2

3 3

3847
x(1− y) y′ + (x+ 1) y = 0

3 3

3848
y2 + xy2 +

(
x2 − x2y

)
y′ = 0

3 3
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3849
xy
(
x2 + 1

)
y′ − 1− y2 = 0

3 3

3850
1 + y2 −

(
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ = 0

3 3

3851
sin(x) cos(y)− cos(x) sin(y)y′ = 0

3 3

3852 (
sec2(x)

)
tan(y) +

(
sec2(y)

)
tan(x)y′ = 0

3 3

3853
(−x+ y) y′ + y = 0

3 3

3854
(2√xy − x) y′ + y = 0

3 3

3855
xy′ − y −

√
x2 + y2 = 0

3 3

3856
x− y cos

(y
x

)
+ x cos

(y
x

)
y′ = 0

3 3

3857
8y + 10x+ (7x+ 5y) y′ = 0

3 3

3858
2x− y + 1 + (2y − 1) y′ = 0

3 3

3859
3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

3 3

3860
y′ + xy

x2 + 1 = 1
2x (x2 + 1)

3 3

3861
x
(
−x2 + 1

)
y′ +

(
2x2 − 1

)
y = a x3 3 3
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3862
y′ + y

(−x2 + 1)
3
2
= x+

√
−x2 + 1

(−x2 + 1)2
3 3

3863
y′ + y cos(x) = sin (2x)

2
3 3

3864 (
x2 + 1

)
y′ + y = arctan(x)

3 3

3865 (
−x2 + 1

)
z′ − xz = axz2

3 3

3866
3z2z′ − az3 = x+ 1

3 3

3867
z′ + 2xz = 2a x3z3

3 3

3868
z′ + z cos(x) = zn sin (2x)

3 3

3869
xy′ + y = y2 ln(x)

3 3

3870
x3 + 3xy2 +

(
y3 + 3x2y

)
y′ = 0

3 3

3871
1 + y2

x2 − 2yy′
x

= 0
3 3

3872 3x
y3

+
(

1
y2

− 3x2

y4

)
y′ = 0

3 3

3873
x+ yy′ + xy′

x2 + y2
− y

x2 + y2
= 0

3 3
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3874
1 + e

x
y + e

x
y

(
1− x

y

)
y′ = 0

3 3

3875
ex
(
x2 + y2 + 2x

)
+ 2y exy′ = 0

3 3

3876 n cos (nx+my)−m sin (mx+ ny)
+ (m cos (nx+my)− n sin (mx+ ny)) y′ = 0

3 3

3877 x√
1 + x2 + y2

+ yy′√
1 + x2 + y2

+ y

x2 + y2
− xy′

x2 + y2

= 0

3 3

3878 xny′

by2 − c x2a − ayxa−1

by2 − c x2a + xa−1 = 0
7 7

3879
2xy +

(
y2 − 2x2) y′ = 0

3 3

3880 1
x
+ y′

y
+ 2

y
− 2y′

x
= 0

3 3

3881
− y + xy′ =

√
x2 + y2

3 3

3882
8y + 10x+ (7x+ 5y) y′ = 0

3 3

3883
x2 + 2xy − y2 +

(
y2 + 2xy − x2) y′ = 0

3 3

3884
y2 +

(
xy + x2) y′ = 0

3 3
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3885
(
x cos

(y
x

)
+ y sin

(y
x

))
y

+
(
x cos

(y
x

)
− y sin

(y
x

))
xy′ = 0

3 3

3886 (
x2y2 + xy

)
y +

(
x2y2 − 1

)
xy′ = 0

3 3

3887 (
x3y3+x2y2+xy+1

)
y+
(
x3y3−x2y2−xy+1

)
xy′ = 0

3 3

3888
x2 + y2 + 2x+ 2yy′ = 0

3 3

3889
x2 + y2 − 2xyy′ = 0

3 3

3890
2xy +

(
y2 − 3x2) y′ = 0

3 3

3891
y + (2y − x) y′ = 0

3 3

3892
xy′ − ay + y2 = x−2a 3 3

3893
xy′ − ay + y2 = x− 2a

3
3 3

3894
u′ + u2 = c

x
4
3

3 3

3895
u′ + bu2 = c

x4
3 3

3896
u′ − u2 = 2

x
8
3

3 3
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3897
√

f x4 + c x3 + c x2 + bx+ a y′√
a+ by + cy2 + cy3 + fy4

= −1
3 3

3898
(y′)2 − 5y′ + 6 = 0

3 3

3899
(y′)2 − a2

x2 = 0
3 3

3900
(y′)2 = 1− x

x

3 3

3901
(y′)2 + 2xy′

y
− 1 = 0

3 3

3902
y = ay′ + b(y′)2

3 3

3903
x = ay′ + b(y′)2

3 3

3904
y =

√
1 + (y′)2 + ay′

3 3

3905
x =

√
1 + (y′)2 + ay′

3 3

3906
y′ −

√
1 + (y′)2

x
= 0

3 3

3907
x2
(
1 + (y′)2

)3
− a2 = 0

3 3
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3908
1 + (y′)2 = (x+ a)2

2ax+ x2

3 3

3909
y = xy′ + y′ − (y′)2

3 3

3910
y = xy′ +

√
b2 − a2 (y′)2

3 3

3911
y = xy′ + x

√
1 + (y′)2

3 3

3912
y = xy′ + ax

√
1 + (y′)2

3 3

3913
x− yy′ = a(y′)2

3 3

3914
x+ yy′ = a

√
1 + (y′)2

3 3

3915
yy′ = x+ y2 − y2(y′)2

3 3

3916 y − 1√
1 + (y′)2

= x+ y′√
1 + (y′)2

3 3

3917
y − 2xy′ = x(y′)2

3 3

3918 y − xy′

y2 + y′
= y − xy′

1 + x2y′
3 3

3919
2xy +

(
x2 + y2

)
y′ = 0

3 3
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3920 (
x+

√
y2 − xy

)
y′ − y = 0

3 3

3921
x+ y − (x− y) y′ = 0

3 3

3922
xy′ − y − x sin

(y
x

)
= 0

3 3

3923
2x2y + y3 +

(
xy2 − 2x3) y′ = 0

3 3

3924
y2 +

(
x
√

y2 − x2 − xy
)
y′ = 0

3 3

3925 y cos
(
y
x

)
x

−

(
x sin

(
y
x

)
y

+ cos
(y
x

))
y′ = 0

3 3

3926
y + x ln

(y
x

)
y′ − 2xy′ = 0

3 3

3927
2 e

x
y y +

(
y − 2x e

x
y

)
y′ = 0

3 3

3928
x e

y
x − y sin

(y
x

)
+ x sin

(y
x

)
y′ = 0

3 3

3929
x2 + y2 = 2xyy′

3 3

3930
x e

y
x + y = xy′

3 3

3931
y′ − y

x
+ csc

(y
x

)
= 0

3 3
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3932
xy − y2 − x2y′ = 0

3 3

3933
x+ 2y − 4− (2x− 4y) y′ = 0

3 3

3934
3x+ 2y + 1− (3x+ 2y − 1) y′ = 0

3 3

3935
x+ y + 1 + (2x+ 2y + 2) y′ = 0

3 3

3936
x+ y − 1 + (2x+ 2y − 3) y′ = 0

3 3

3937
x+ y − 1− (x− y − 1) y′ = 0

3 3

3938
x+ y + (2x+ 2y − 1) y′ = 0

3 3

3939
7y − 3 + (1 + 2x) y′ = 0

3 3

3940
x+ 2y + (3x+ 6y + 3) y′ = 0

3 3

3941
x+ 2y + (y − 1) y′ = 0

3 3

3942
3x− 2y + 4− (2x+ 7y − 1) y′ = 0

3 3

3943
x+ y + (3x+ 3y − 4) y′ = 0

7 3

3944
3x+ 2y + 3− (x+ 2y − 1) y′ = 0

3 3

3945
y + 7 + (2x+ y + 3) y′ = 0

3 3

3946
x+ y + 2− (x− y − 4) y′ = 0

3 3
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3947
3x2y + 8xy2 +

(
x3 + 8x2y + 12y2

)
y′ = 0

3 3

3948 2xy + 1
y

+ (−x+ y) y′
y2

= 0
3 3

3949
2xy +

(
x2 + y2

)
y′ = 0

3 3

3950
ex sin(y) + e−y −

(
x e−y − ex cos(y)

)
y′ = 0

3 3

3951
cos(y)−

(
x sin(y)− y2

)
y′ = 0

3 3

3952
x− 2xy + ey +

(
y − x2 + x ey

)
y′ = 0

3 3

3953
x2 − x+ y2 − (ey − 2xy) y′ = 0

3 3

3954
2x+ y cos(x) + (2y + sin(x)− sin(y)) y′ = 0

3 3

3955
x
√

x2 + y2 − x2yy′

y −
√
x2 + y2

= 0 3 3

3956
4x3 − sin(x) + y3 −

(
y2 + 1− 3xy2

)
y′ = 0

3 3

3957
ex
(
y3 + xy3 + 1

)
+ 3y2(x ex − 6) y′ = 0

3 3

3958
sin(x) cos(y) + cos(x) sin(y)y′ = 0

3 3

3959
y2exy2 + 4x3 +

(
2xy exy2 − 3y2

)
y′ = 0

3 3
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3960
y2 + y − xy′ = 0

3 3

3961
y sec(x) + sin(x)y′ = 0

3 3

3962
ex − sin(y) + cos(y)y′ = 0

3 3

3963
xy +

(
x2 + 1

)
y′ = 0

3 3

3964
y3 + xy2 + y +

(
x3 + x2y + x

)
y′ = 0

3 3

3965
3y − xy′ = 0

3 3

3966
y − 3xy′ = 0

3 3

3967
y
(
2x2y3 + 3

)
+ x
(
x2y3 − 1

)
y′ = 0

3 3

3968
2xy + x2 +

(
x2 + y2

)
y′ = 0

3 3

3969
x2 + y cos(x) +

(
y3 + sin(x)

)
y′ = 0

3 3

3970
x2 + y2 + x+ xyy′ = 0

3 3

3971
x− 2xy + ey +

(
y − x2 + x ey

)
y′ = 0

3 3

3972
ex sin(y) + e−y −

(
x e−y − ex cos(y)

)
y′ = 0

3 3

3973
x2 − y2 − y −

(
x2 − y2 − x

)
y′ = 0

3 3
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3974
x4y2 − y +

(
x2y4 − x

)
y′ = 0

3 3

3975
y
(
2x+ y3

)
− x
(
2x− y3

)
y′ = 0

3 3

3976
arctan (xy) + xy − 2xy2

1 + x2y2
+ (x2 − 2x2y) y′

1 + x2y2
= 0

3 3

3977
ex(x+ 1) + (y ey − x ex) y′ = 0

3 3

3978 1 + xy

y
+ (2y − x) y′

y2
= 0

3 3

3979
y2 − 3xy − 2x2 +

(
xy − x2) y′ = 0

3 3

3980
(2x+ y + 1) y − x(x+ 2y − 1) y′ = 0

3 3

3981
y(2x− y − 1) + x(2y − x− 1) y′ = 0

3 3

3982
y2 + 12x2y +

(
2xy + 4x3) y′ = 0

3 3

3983
3(x+ y)2 + x(2x+ 3y) y′ = 0

3 3

3984
y −

(
y2 + x2 + x

)
y′ = 0

3 3

3985
2xy +

(
x2 + y2 + a

)
y′ = 0

3 3

3986
2xy + x2 + b+

(
x2 + y2 + a

)
y′ = 0

3 3
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3987
xy′ + y = x3 3 3

3988
y′ + ay = b

3 3

3989
xy′ + y = y2 ln(x)

3 3

3990
x′ + 2yx = e−y2

3 3

3991
r′ =

(
r + e−θ

)
tan (θ)

3 3

3992
y′ − 2xy

x2 + 1 = 1
3 3

3993
y′ + y = xy3

3 3

3994 (
−x3 + 1

)
y′ − 2(x+ 1) y = y

5
2

3 3

3995
tan (θ) r′ − r = tan2 (θ)

3 3

3996
y′ + 2y = 3 e−2x 3 3

3997
y′ + 2y = 3 e−2x

4
3 3

3998
y′ + 2y = sin(x)

3 3

3999
y′ + y cos(x) = e2x

3 3
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4000
y′ + y cos(x) = sin (2x)

2
3 3

4001
xy′ + y = x sin(x)

3 3

4002
− y + xy′ = x2 sin(x)

3 3

4003
xy′ + xy2 − y = 0

3 3

4004
xy′ − y(2y ln(x)− 1) = 0

3 3

4005
x2(x− 1) y′ − y2 − x(−2 + x) y = 0

3 3

4006
y′ − y = ex

3 3

4007
y′ + y

x
= y2

x

3 3

4008
2 cos(x)y′ = y sin(x)− y3

3 3

4009
(x− cos(y)) y′ + tan(y) = 0

3 3

4010
y′ = x3 + 2y

x
− y2

x

3 3

4011
y′ = 2 tan(x) sec(x)− y2 sin(x)

3 3

4012
y′ = 1

x2 − y

x
− y2

3 3
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4013
y′ = 1 + y

x
− y2

x2

3 3

4014
2xyy′ + (x+ 1) y2 = ex

3 3

4015
cos(y)y′ + sin(y) = x2 3 3

4016
(x+ 1) y′ − y − 1 = (x+ 1)

√
y + 1

3 3

4017
ey(1 + y′) = ex

3 3

4018
y′ sin(y) + sin(x) cos(y) = sin(x)

3 3

4019
(x− y)2 y′ = 4

3 3

4020
− y + xy′ =

√
x2 + y2

3 3

4021
(3x+ 2y + 1) y′ + 4x+ 3y + 2 = 0

3 3

4022 (
x2 − y2

)
y′ = 2xy

3 3

4023
y +

(
1 + y2e2x

)
y′ = 0

3 3

4024
x2y + y2 + x3y′ = 0

3 3

4025
y2exy2 + 4x3 +

(
2xy exy2 − 3y2

)
y′ = 0

3 3

4026
y′ =

(
x2 + 2y − 1

) 2
3 − x

3 3
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4027
xy′ + y = x2(1 + ex) y2

3 3

4028
2y − xy ln(x)− 2x ln(x)y′ = 0

3 3

4029
y′ + ay = k ebx

3 3

4030
y′ = (x+ y)2

3 3

4031
y′ + 8x3y3 + 2xy = 0

3 3

4032 (
xy
√

x2 − y2 + x
)
y′ = y − x2

√
x2 − y2

3 3

4033
y′ + ay = b sin (kx)

3 3

4034
xy′ − y2 + 1 = 0

3 3

4035 (
y2 + a sin(x)

)
y′ = cos(x)

3 3

4036
xy′ = x e

y
x + x+ y

3 3

4037
y′ + y cos(x) = e− sin(x) 3 3

4038
xy′ − y(ln (xy)− 1) = 0

3 3

4039
x3y′ − y2 − x2y = 0

3 3

4040
xy′ + ay + b xn = 0

3 3
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4041
xy′ − y − x sin

(y
x

)
= 0

3 3

4042
y2 − 3xy − 2x2 +

(
xy − x2) y′ = 0

3 3

4043 (
6xy + x2 + 3

)
y′ + 3y2 + 2xy + 2x = 0

3 3

4044
x2y′ + y2 + xy + x2 = 0

3 3

4045 (
x2 − 1

)
y′ + 2xy − cos(x) = 0

3 3

4046 (
x2y − 1

)
y′ + xy2 − 1 = 0

3 3

4047 (
x2 − 1

)
y′ + xy − 3xy2 = 0

3 3

4048 (
x2 − 1

)
y′ − 2xy ln(y) = 0

3 3

4049 (
1 + x2 + y2

)
y′ + 2xy + x2 + 3 = 0

3 3

4050
cos(x)y′ + y + (sin(x) + 1) cos(x) = 0

3 3

4051
y2 + 12x2y +

(
2xy + 4x3) y′ = 0

3 3

4052 (
x2 − y

)
y′ + x = 0

3 3

4053 (
x2 − y

)
y′ − 4xy = 0

3 3

4054
xyy′ + x2 + y2 = 0

3 3
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4055
2xyy′ + 3x2 − y2 = 0

3 3

4056 (
2xy3 − x4) y′ + 2x3y − y4 = 0

3 3

4057
(xy − 1)2 xy′ +

(
1 + x2y2

)
y = 0

3 3

4058 (
x2 + y2

)
y′ + 2x(2x+ y) = 0

3 3

4059
3xy2y′ + y3 − 2x = 0

3 3

4060
2y3y′ + xy2 − x3 = 0

3 3

4061 (
2xy3 + xy + x2) y′ − xy + y2 = 0

3 3

4062 (
2y3 + y

)
y′ − 2x3 − x = 0

3 3

4063
y′ − ex−y + ex = 0

3 3

4064
y′′ + 2y′ = 0

3 3

4065
y′′ − 3y′ + 2y = 0

3 3

4066
y′′ − y = 0

3 3

4067
6y′′ − 11y′ + 4y = 0

3 3

4068
y′′ + 2y′ − y = 0

3 3
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4069
y′′′ + y′′ − 10y′ − 6y = 0

3 3

4070
y′′′′ − y′′′ − 4y′′ + 4y′ = 0

3 3

4071
y′′′′ + 4y′′′ + y′′ − 4y′ − 2y = 0

3 3

4072
y′′′′ − a2y = 0

3 3

4073
y′′ − 2ky′ − 2y = 0

3 3

4074
y′′ + 4ky′ − 12k2y = 0

3 3

4075
y′′′′ = 0

3 3

4076
y′′ + 4y′ + 4y = 0

3 3

4077
3y′′′ + 5y′′ + y′ − y = 0

3 3

4078
y′′′ − 6y′′ + 12y′ − 8y = 0

3 3

4079
y′′ − 2ay′ + a2y = 0

3 3

4080
y′′′′ + 3y′′′ = 0

3 3

4081
y′′′′ − 2y′′ = 0

3 3

4082
y′′′′ + 2y′′′ − 11y′′ − 12y′ + 36y = 0

3 3

4083
36y′′′′ − 37y′′ + 4y′ + 5y = 0

3 3
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4084
y′′′′ − 8y′′ + 36y = 0

3 3

4085
y′′ − 2y′ + 5y = 0

3 3

4086
y′′ − y′ + y = 0

3 3

4087
y′′′′ + 5y′′ + 6y = 0

3 3

4088
y′′ − 4y′ + 20y = 0

3 3

4089
y′′′′ + 4y′′ + 4y = 0

3 3

4090
y′′′ + 8y = 0

3 3

4091
y′′′′ + 4y′′ = 0

3 3

4092
y(5) + 2y′′′ + y′ = 0

3 3

4093
y′′ = 0

3 3

4094
y′′ + 4y′ + 4y = 0

3 3

4095
y′′ − 2y′ + 5y = 0

3 3

4096
y′′ − 4y′ + 20y = 0

3 3

4097
3y′′′ + 5y′′ + y′ − y = 0

3 3

4098
y′′ + 3y′ + 2y = 4

3 3
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4099
y′′ + 3y′ + 2y = 12 ex

3 3

4100
y′′ + 3y′ + 2y = eix

3 3

4101
y′′ + 3y′ + 2y = sin(x)

3 3

4102
y′′ + 3y′ + 2y = cos(x)

3 3

4103
y′′ + 3y′ + 2y = 8 + 6 ex + 2 sin(x)

3 3

4104
y′′ + y′ + y = x2 3 3

4105
y′′ − 2y′ − 8y = 9x ex + 10 e−x

3 3

4106
y′′ − 3y′ = 2 e2x sin(x)

3 3

4107
y′′ + y′ = x2 + 2x

3 3

4108
y′′ + y′ = x+ sin (2x)

3 3

4109
y′′ + y = 4x sin(x)

3 3

4110
y′′ + 4y = x sin (2x)

3 3

4111
y′′ + 2y′ + y = x2e−x

3 3

4112
y′′ + 3y′ + 2y = e−2x + x2 3 3

4113
y′′ − 3y′ + 2y = x e−x

3 3
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4114
y′′ + y′ − 6y = x+ e2x

3 3

4115
y′′ + y = sin(x) + e−x

3 3

4116
y′′ + y = sin2(x)

3 3

4117
y′′ + y = sin (2x) sin(x)

3 3

4118
y′′ − 5y′ − 6y = e3x

3 3

4119
y′′ − y′ − 2y = 5 sin(x)

3 3

4120
y′′ + 9y = 8 cos(x)

3 3

4121
y′′ − 5y′ + 6y = ex(2x− 3)

3 3

4122
y′′ − 3y′ + 2y = e−x

3 3

4123
y′′ + y = sec(x)

3 3

4124
y′′ + y = cot(x)

3 3

4125
y′′ + y = sec2(x)

3 3

4126
y′′ − y = sin2(x)

3 3

4127
y′′ + y = sin2(x)

3 3

4128
y′′ + 3y′ + 2y = 12 ex

3 3
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4129
y′′ + 2y′ + y = x2e−x

3 3

4130
y′′ + y = 4x sin(x)

3 3

4131
y′′ + 2y′ + y = e−x ln(x)

3 3

4132
y′′ + y = csc(x)

3 3

4133
y′′ + y = tan2(x)

3 3

4134
y′′ + 2y′ + y = e−x

x

3 3

4135
y′′ + y = sec(x) csc(x)

3 3

4136
y′′ − 2y′ + y = ex ln(x)

3 3

4137
y′′ − 3y′ + 2y = cos

(
e−x
) 3 3

4138
x2y′′ − xy′ + y = x

3 3

4139
y′′ − 2y′

x
+ 2y

x2 = ln(x)x
3 3

4140
x2y′′ + xy′ − 4y = x3 3 3

4141
x2y′′ + xy′ − y = x2e−x

3 3

4142
2x2y′′ + 3xy′ − y = 1

x

3 3
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4143
y′′ = 2yy′

3 3

4144
y3y′′ = k

3 3

4145
yy′′ = (y′)2 − 1

3 3

4146
x2y′′ + xy′ = 1

3 3

4147
xy′′ − y′ = x2 3 3

4148
(y + 1) y′′ = 3(y′)2

3 3

4149
r′′ = − k

r2
3 3

4150
y′′ = 3ky2

2
3 3

4151
y′′ = 2ky3

3 3

4152
yy′′ + (y′)2 − y′ = 0

3 3

4153
r′′ = h2

r3
− k

r2

3 3

4154
yy′′ + (y′)3 − (y′)2 = 0

3 3

4155
yy′′ − 3(y′)2 = 0

3 3
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4156 (
x2 + 1

)
y′′ + (y′)2 + 1 = 0

3 3

4157 (
x2 + 1

)
y′′ + 2x(1 + y′) = 0

3 3

4158
(y + 1) y′′ = 3(y′)2

7 3

4159
y′′ = y′ey

7 3

4160
y′′ = 2yy′

7 3

4161
2y′′ = ey

3 3

4162
x2y′′ + xy′ = 1

3 3

4163
xy′′ − y′ = x2 3 3

4164
xyy′′ − 2x(y′)2 + yy′ = 0

3 3

4165
xyy′′ + x(y′)2 − yy′ = 0

3 3

4166
xyy′′ − 2x(y′)2 + (y + 1) y′ = 0

3 3

4167
− ay3 − b

x
3
2
+ y′ = 0

3 3

4168
axy3 + by2 + y′ = 0

3 3

4169
y′ − xay3 + 3y2 − x−ay − x−2a + a x−a−1 = 0

3 3
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4170 y′− (y−f(x)) (y−g(x))
(
y− af(x) + bg(x)

a+ b

)
h(x)

− f ′(x) (y − g(x))
f(x)− g(x) − g′(x) (y − f(x))

g(x)− f(x) = 0

3 3

4171
x2y′ + xy3 + ay2 = 0

3 3

4172
(ax+ b)2 y′ + (ax+ b) y3 + cy2 = 0

3 3

4173
y′ + y tan(x) = 0

3 3

4174
x2y′′ − 2xy′ + 2y = 0

3 3

4175
y(y′)2 + 2xy′ − y = 0

3 3

4176 (
−x2 + 1

)
(y′)2 + 1 = 0

3 3

4177
y′ = eax + ay

3 3

4178 (
1 + (y′)2

)3
= a2(y′′)2

3 3

4179
(x+ 1) y + (1− y)xy′ = 0

3 3

4180
y′ = ay2x

3 3

4181
y2 + xy2 +

(
x2 − x2y

)
y′ = 0

3 3

4182
xy
(
x2 + 1

)
y′ = 1 + y2

3 3
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4183 x

y + 1 = yy′

x+ 1
3 3

4184
y′ + b2y2 = a2

3 3

4185
y′ = 1 + y2

x2 + 1
3 3

4186
sin(x) cos(y) = cos(x) sin(y)y′

3 3

4187
axy′ + 2y = xyy′

3 3

4188
xy′′ + (x+ n) y′ + (n+ 1) y = 0

3 3

4189
y′′ + xy = 0

3 3

4190
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x2 3 3

4191
xy′′ + 2y′ + a3x2y = 2

3 3

4192
y′′ + a x2y = x+ 1

3 3

4193
x4y′′ + xy′ + y = 0

3 7

4194
x2y′′ +

(
2x2 + x

)
y′ − 4y = 0

3 3

4195 (
−x2 + x

)
y′′ + 3y′ + 2y = 0

3 3

4196 (
4x3− 14x2− 2x

)
y′′−

(
6x2− 7x+1

)
y′+(6x− 1) y = 0

3 3
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4197
x2y′′ + x2y′ + (−2 + x) y = 0

3 3

4198
x2y′′ − x2y′ + (−2 + x) y = 0

3 3

4199 x2(1− 4x) y′′ +
(
(−n+ 1)x− (6− 4n)x2) y′

+ n(−n+ 1)xy = 0
3 3

4200
x2y′′ +

(
x2 + x

)
y′ + (x− 9) y = 0

3 3

4201 (
a2 + x2) y′′ + xy′ − n2y = 0

3 3

4202 (
−x2 + 1

)
y′′ − xy′ + a2y = 0

3 3

4203
xy′′ + y′ + y = 0

3 3

4204
xy′′ + y′ + pxy = 0

3 3

4205
xy′′ + y = 0

3 3

4206
x3y′′ − (2x− 1) y = 0

3 7

4207
x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 3

4208 (
−x2 + x

)
y′′ − y = 0

3 3

4209
x
(
−x2 + 1

)
y′′ +

(
−3x2 + 1

)
y′ − xy = 0

3 3

4210
y′′ + ay

x
3
2
= 0 3 7
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4211
x2y′′ −

(
x2 + 4x

)
y′ + 4y = 0

3 3

4212
x
(
−x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ + xy = 0

3 3

4213
4x(1− x) y′′ − 4y′ − y = 0

3 3

4214
x3y′′ + y = x

3
2

3 7

4215
2x2y′′ − (2 + 3x) y′ + (2x− 1) y

x
=

√
x

3 7

4216 (
−x2 + x

)
y′′ + 3y′ + 2y = 3x2 3 3

4217
x(1− x) y′′ +

(
3
2 − 2x

)
y′ − y

4 = 0
3 3

4218
2x(1− x) y′′ + xy′ − y = 0

3 3

4219
2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

3 3

4220
x(1− x) y′′ + (−2x+ 1) y′

3 + 20y
9 = 0

3 3

4221
2x(1− x) y′′ + y′ + 4y = 0

3 3

4222
4y′′ + 3(−x2 + 2) y

(−x2 + 1)2
= 0

3 3
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4223
y2 + y′ = a2

x4

3 3

4224
u′′ − a2u

x
2
3
= 0

3 3

4225
u′′ − 2u′

x
− a2u = 0

3 3

4226
u′′ + 2u′

x
− a2u = 0

3 3

4227
u′′ + 2u′

x
+ a2u = 0

3 3

4228
u′′ + 4u′

x
− a2u = 0

3 3

4229
u′′ + 4u′

x
+ a2u = 0

3 3

4230
y′′ − a2y = 6y

x2

3 3

4231
y′′ + n2y = 6y

x2

3 3

4232
x2y′′ + xy′ −

(
x2 + 1

4

)
y = 0

3 3

4233
x2y′′ + xy′ + (−9a2 + 4x2) y

4a2 = 0
3 3
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4234
x2y′′ + xy′ +

(
x2 − 25

4

)
y = 0

3 3

4235
y′′ + qy′ = 2y

x2

3 3

4236
y′′ + e2xy = n2y

3 3

4237
y′′ + y

4x = 0
3 3

4238
xy′′ + y′ + y = 0

3 3

4239
xy′′ + 3y′ + 4x3y = 0

3 3

4240
y′ = y

3 3

4241
xy′ = y

3 3

4242
x
√

1− y2 + y
√
−x2 + 1 y′ = 0

3 3

4243
sin(x)y′ = y ln(y)

3 3

4244
1 + y2 + xyy′ = 0

3 3

4245
xyy′ − xy = y

3 3

4246
y′ = 2xy2 + x

x2y − y

3 3
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4247
yy′ + xy2 − 8x = 0

3 3

4248
y′ + 2xy2 = 0

3 3

4249
(y + 1) y′ = y

3 3

4250
y′ − xy = x

3 3

4251
2y′ = 3(y − 2)

1
3

3 3

4252
(x+ xy) y′ + y = 0

3 3

4253
y′ + y = ex

3 3

4254
x2y′ + 3xy = 1

3 3

4255
y′ + 2xy − x e−x2 = 0

3 3

4256
2xy′ + y = 2x 5

2
3 3

4257
cos(x)y′ + y = cos2(x)

3 3

4258
y′ + y√

x2 + 1
= 1

x+
√
x2 + 1

3 3

4259
(1 + ex) y′ + 2y ex = (1 + ex) ex

3 3

4260
x ln(x)y′ + y = ln(x)

3 3
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4261 (
−x2 + 1

)
y′ = xy + 2x

√
−x2 + 1

3 3

4262
y′ + y tanh(x) = 2 ex

3 3

4263
y′ + y cos(x) = sin (2x)

3 3

4264
x′ = cos(y)− x tan(y)

3 3

4265
x′ + x− ey = 0

3 3

4266
x′ = 3y 2

3 − x

3y
3 3

4267
y′ + y = xy

2
3

3 3

4268
y′ + y

x
= 2x 3

2
√
y

3 3

4269
3xy2y′ + 3y3 = 1

3 3

4270
2x e3y + ex +

(
3x2e3y − y2

)
y′ = 0

3 3

4271
(x− y) y′ + 1 + x+ y = 0

3 3

4272
cos(x) cos(y) + sin2(x)−

(
sin(x) sin(y) + cos2(y)

)
y′ = 0

3 7

4273
x2y′ + y2 − xy = 0

3 3

4274
yy′ = −x+

√
x2 + y2

3 3
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4275
xy +

(
y2 − x2) y′ = 0

3 3

4276
y2 − xy +

(
xy + x2) y′ = 0

3 3

4277
y′ = cos (x+ y)

3 3

4278
y′ = y

x
− tan

(y
x

) 3 3

4279
(x− 1) y′ + y − 1

x2 + 2
x3 = 0

3 3

4280
y′ = xy2 − 2y

x
− 1

x3

3 3

4281
y′ = 2y2

x
+ y

x
− 2x

3 3

4282
y′ = e−xy2 + y − ex

3 3

4283
y′′ + y′ − 2y = 0

3 3

4284
y′′ − 4y′ + 4y = 0

3 3

4285
y′′ + 9y′ = 0

3 3

4286
y′′ + 2y′ + 2y = 0

3 3

4287
y′′ − 2y′ + 6y = 0

3 3
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4288
y′′ + 16y = 0

3 3

4289
y′′ − 5y′ + 6y = 0

3 3

4290
y′′ + 5y′ = 0

3 3

4291
y′′ − 4y′ + 13y = 0

3 3

4292
2y′′ + y′ − y = 0

3 3

4293
y′′ + (1 + 2i) y′ + (−1 + i) y = 0

3 3

4294
y′′ + (1 + 2i) y′ + (−1 + i) y = 0

3 3

4295
y′′′ + y = 0

3 3

4296
y′′′ + y′′ − 6y′ = 0

3 3

4297
y′′′ + 3y′′ − 9y′ − 5y = 0

3 3

4298
y′′′′ + 4y = 0

3 3

4299
y′′ − 4y′ = 10

3 3

4300
y′′ − 4y′ + 4y = 16

3 3

4301
y′′ + y′ − 2y = e2x

3 3

4302
y′′ − 2y′ − 3y = 24 e−3x 3 3
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4303
y′′ + y = 2 ex

3 3

4304
y′′ + 6y′ + 9y = 12 e−x

3 3

4305
y′′ − y′ − 2y = 3 e2x

3 3

4306
y′′ − 16y = 40 e4x

3 3

4307
y′′ + 2y′ + y = 2 e−x

3 3

4308
y′′ − 6y′ + 9y = 6 e3x

3 3

4309
y′′ + 2y′ + 10y = 100 cos (4x)

3 3

4310
y′′ + 4y′ + 12y = 80 sin (2x)

3 3

4311
y′′ − 2y′ + y = 2 cos(x)

3 3

4312
y′′ + 8y′ + 25y = 120 sin (5x)

3 3

4313
5y′′ + 12y′ + 20y = 120 sin (2x)

3 3

4314
y′′ + 9y = 30 sin (3x)

3 3

4315
y′′ + 16y = 16 cos (4x)

3 3

4316
y′′ + 2y′ + 17y = 60 e−4x sin (5x)

3 3

4317
4y′′ + 4y′ + 5y = 40 e− 3x

2 sin (2x)
3 3
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4318
y′′ + 4y′ + 8y = 30 e−x

2 cos
(
5x
2

) 3 3

4319
5y′′ + 6y′ + 2y = x2 + 6x

3 3

4320
2y′′ + y′ = 2x

3 3

4321
y′′ + y = 2x ex

3 3

4322
y′′ − 6y′ + 9y = 12x e3x

3 3

4323
y′′ − 2y′ − 3y = 16x2e−x

3 3

4324
y′′ + y = 8x sin(x)

3 3

4325
y′′ + y = x3 − 1 + 2 cos(x) + (2− 4x) ex

3 3

4326
y′′ − 5y′ + 6y = 2 ex + 6x− 5

3 3

4327
y′′ − y = sinh(x)

3 3

4328
y′′ + y = 2 sin(x) + 4x cos(x)

3 3

4329
y′′ + 2y′ + y = 4 ex + (1− x)

(
e2x − 1

) 3 3

4330
y′′ − 2y′ = 9x e−x − 6x2 + 4 e2x

3 3

4331
y′′ + yy′ = 0

7 3
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4332
y′′ + yy′ = 0

7 3

4333
y′′ + yy′ = 0

7 3

4334
y′′ + yy′ = 0

3 3

4335
y′′ + 2xy′ = 0

3 3

4336
2yy′′ = (y′)2

3 3

4337
xy′′ = y′ + (y′)3

3 3

4338
(y′′)2 = k2

(
1 + (y′)2

) 3 3

4339
k = y′′

(1 + y′)
3
2

3 3

4340
x2y′′ + 3xy′ − 3y = 0

3 3

4341
x2y′′ + xy′ − 4y = 0

3 3

4342
x2y′′ + 7xy′ + 9y = 0

3 3

4343
x2y′′ − xy′ + 6y = 0

3 3

4344
x2y′′ + xy′ − 16y = 8x4 3 3

4345
x2y′′ + xy′ − y = x− 1

x

3 3
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4346
x2y′′ − 5xy′ + 9y = 2x3 3 3

4347
x2y′′ − 3xy′ + 4y = 6x2 ln(x)

3 3

4348
x2y′′ + y = 3x2 3 3

4349
x2y′′ + xy′ + y = 2x

3 3

4350
x2(2− x) y′′ + 2xy′ − 2y = 0

3 3

4351 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

4352
xy′′ − 2(x+ 1) y′ + (2 + x) y = 0

3 3

4353
3xy′′ − 2(3x− 1) y′ + (3x− 2) y = 0

3 3

4354
x2y′′ + (x+ 1) y′ − y = 0

3 3

4355
x(x+ 1) y′′ − (x− 1) y′ + y = 0

3 3

4356
x2y′ − xy = 1

x

3 3

4357
x ln(y)y′ − y ln(x) = 0

3 3

4358
y′′′ + 2y′′ + 2y′ = 0

3 3

4359
r′′ − 6r′ + 9r = 0

3 3
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4360
2x− y sin (2x) =

(
sin2(x)− 2y

)
y′

3 3

4361
y′′ + 2y′ + 2y = 10 ex + 6 e−x cos(x)

3 3

4362
3x3y2y′ − x2y3 = 1

3 3

4363
x2y′′ − xy′ + y = x

3 3

4364
y′ − 2y − y2e3x = 0

3 3

4365
u(1− v) + v2(1− u)u′ = 0

3 3

4366
y + 2x− xy′ = 0

3 3

4367
xy′′ + y′ = 4x

3 3

4368
y′′ + 4y′ + 5y = 26 e3x

3 3

4369
y′′ + 4y′ + 5y = 2 e−2x cos(x)

3 3

4370
y′′ − 4y′ + 4y = 6 e2x

3 3

4371
y′′ − 5y′ + 6y = e2x

3 3

4372
(2x+ y) y′ − x+ 2y = 0

3 3

4373 (
x cos(y)− e− sin(y)) y′ + 1 = 0

3 3
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4374 (
sin2(x)

)
y′ + sin2(x) + (x+ y) sin (2x) = 0

3 3

4375
y′′ − 2y′ + 5y = 5x+ 4 ex(1 + sin (2x))

3 3

4376
y′ + xy = x

y

3 3

4377
y′′′′ − 2y′′′ + 13y′′ − 18y′ + 36y = 0

3 3

4378
sin (θ) cos (θ) r′ −

(
sin2 (θ)

)
= r
(
cos2 (θ)

) 3 3

4379
x
(
yy′′ + (y′)2

)
= yy′

3 3

4380
3x2y + x3y′ = 0

3 3

4381
− y + xy′ = x2 3 3

4382
y′′ + y′ − 6y = 6

3 3

4383
yy′′ + (y′)2 + 4 = 0

3 3

4384
xy′ = xy + y

3 3

4385
xy′ = xy + y

3 3

4386
y′ = 3x2y

3 3

4387
y′ = 3x2y

3 3
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4388
xy′ = y

3 3

4389
xy′ = y

3 3

4390
y′′ = −4y

3 3

4391
y′′ = −4y

3 3

4392
y′′ = y

3 3

4393
y′′ = y

3 3

4394
y′′ − 2y′ + y = 0

3 3

4395
y′′ − 2y′ + y = 0

3 3

4396
x2y′′ − 3xy′ + 3y = 0

3 3

4397
x2y′′ − 3xy′ + 3y = 0

3 3

4398 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3

4399 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3

4400 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

4401 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

4402
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3
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4403
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

4404
y′ − sin (x+ y) = 0

3 3

4405
y′ = 4y2 − 3y + 1

3 3

4406
s′ = t ln

(
s2t
)
+ 8t2

3 7

4407
y′ = y ex+y

x2 + 2
3 3

4408 (
xy2 + 3y2

)
y′ − 2x = 0

3 3

4409
s2 + s′ = s+ 1

st

7 7

4410
xy′ = 1

y3
3 3

4411
x′ = 3xt2

3 3

4412
x′ = t e−t−2x

x

3 3

4413
y′ = x

y2
√
x+ 1

3 3

4414
xv′ = 1− 4v2

3v
3 3
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4415
y′ = sec2(y)

x2 + 1
3 3

4416
y′ = 3x2(1 + y2

) 3
2

3 3

4417
x′ − x3 = x

3 3

4418
x+ xy2 + ex2

yy′ = 0
3 3

4419 y′

y
+ y ecos(x) sin(x) = 0

3 3

4420
y′ =

(
1 + y2

)
tan(x)

3 3

4421
y′ = x3(1− y)

3 3

4422 y′

2 =
√

y + 1 cos(x)
3 3

4423
x2y′ = 4x2 − x− 2

(x+ 1) (y + 1)
3 3

4424 y′

θ
= y sin (θ)

y2 + 1
3 3

4425
x2 + 2yy′ = 0

3 3

4426
y′ = 2t

(
cos2(y)

) 3 3
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4427
y′ = 8x3e−2y 3 3

4428
y′ = x2(y + 1)

3 3

4429 √
y + (x+ 1) y′ = 0

3 3

4430
y′ = ex2 3 3

4431
y′ = ex2

y2
3 3

4432
y′ =

√
sin(x) + 1

(
1 + y2

) 3 3

4433
y′ = 2y − 2ty

3 3

4434
y′ = y

1
3

3 3

4435
y′ = y

1
3

3 3

4436
y′ = (x− 3) (y + 1)

2
3

3 3

4437
y′ = xy3

3 3

4438
y′ = xy3

3 3

4439
y′ = xy3

3 3

4440
y′ = xy3

3 3
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4441
y′ = y2 − 3y + 2

3 3

4442
x2y′ + sin(x)− y = 0

3 3

4443
x′ + xt = ex

7 7

4444 (
t2 + 1

)
y′ = ty − y

3 3

4445
3t = ety′ + y ln(t)

3 3

4446
xx′ + xt2 = sin(t)

7 7

4447
3r = r′ − θ3

3 3

4448
y′ − y − e3x = 0

3 3

4449
y′ = y

x
+ 2x+ 1

3 3

4450
r′ + r tan (θ) = sec (θ)

3 3

4451
xy′ + 2y = 1

x3

3 3

4452
t+ y + 1− y′ = 0

3 3

4453
y′ = x2e−4x − 4y

3 3

4454
yy′ + 2x = 5y3

7 7
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4455
xy′ + 3x2 + 3y = sin(x)

x

3 3

4456 (
x2 + 1

)
y′ + xy − x = 0

3 3

4457 (
−x2 + 1

)
y′ − x2y = (x+ 1)

√
−x2 + 1

3 3

4458
y′ − y

x
= x ex

3 3

4459
y′ + 4y − e−x = 0

3 3

4460
t2x′ + 3xt = t4 ln(t) + 1

3 3

4461
y′ + 3y

x
+ 2 = 3x

3 3

4462
cos(x)y′ + y sin(x) = 2x

(
cos2(x)

) 3 3

4463
sin(x)y′ + y cos(x) = x sin(x)

3 3

4464
y′ + y

√
1 + sin2(x) = x

3 3

4465 (
e4y + 2x

)
y′ − 1 = 0

3 3

4466
y′ + 2y = x

y2
3 3

4467
y′ + 3y

x
= x2 3 3
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4468
x′ = α− β cos

(
πt

12

)
− kx

3 3

4469
u′ = α(1− u)− βu

3 3

4470
x2y + x4 cos(x)− x3y′ = 0

3 3

4471
x

10
3 − 2y + xy′ = 0

3 3

4472 √
−2y − y2 +

(
−x2 + 2x+ 3

)
y′ = 0

3 3

4473
y exy + 2x+ (x exy − 2y) y′ = 0

3 3

4474
y′ + xy = 0

3 3

4475
y2 + (2xy + cos(y)) y′ = 0

3 3

4476
2x+ y cos (xy) + (x cos (xy)− 2y) y′ = 0

3 3

4477
θr′ + 3r − θ − 1 = 0

3 3

4478
2xy + 3 +

(
x2 − 1

)
y′ = 0

3 3

4479
2x+ y + (x− 2y) y′ = 0

3 3

4480
ex sin(y)− 3x2 +

(
ex cos(y) + 1

3y 2
3

)
y′ = 0

3 3

4481
cos(x) cos(y) + 2x− (sin(x) cos(y) + 2y) y′ = 0

7 7

Continued on next page

376



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

4482
et(y − t) +

(
1 + et

)
y′ = 0

3 3

4483 ty′

y
+ 1 + ln(y) = 0

3 3

4484
cos (θ) r′ − r sin (θ) + eθ = 0

3 3

4485
y exy − 1

y
+
(
x exy + x

y2

)
y′ = 0

3 3

4486 1
y
−
(
3y − x

y2

)
y′ = 0

3 3

4487
2x+ y2 − cos (x+ y)− (2xy − cos (x+ y)− ey) y′ = 0

7 7

4488
y′ = ex+y

y − 1
3 3

4489
y′ − 4y = 32x2 3 3

4490 (
x2 − 2

y3

)
y′ + 2xy − 3x2 = 0

3 3

4491
y′ + 3y

x
= x2 − 4x+ 3

3 3

4492
2xy3 −

(
−x2 + 1

)
y′ = 0

3 3

4493
t3y2 + t4y′

y6
= 0

3 3
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4494
(x+ 1) y′′ − x2y′ + 3y = 0

3 3

4495
x2y′′ + 3y′ − xy = 0

3 7

4496 (
x2 − 2

)
y′′ + 2y′ + y sin(x) = 0

3 3

4497 (
x2 + x

)
y′′ + 3y′ − 6xy = 0

3 3

4498 (
t2 − t− 2

)
x′′ + (t+ 1)x′ − (t− 2)x = 0

3 3

4499 (
x2 − 1

)
y′′ + (1− x) y′ +

(
x2 − 2x+ 1

)
y = 0

3 3

4500
sin(x)y′′ + y cos(x) = 0

3 3

4501
exy′′ −

(
x2 − 1

)
y′ + 2xy = 0

3 3

4502
sin(x)y′′ − y ln(x) = 0

7 7

4503
y′ + (2 + x) y = 0

3 3

4504
y′ − y = 0

3 3

4505
z′ − x2z = 0

3 3

4506 (
x2 + 1

)
y′′ + y = 0

3 3

4507
y′′ + (x− 1) y′ + y = 0

3 3
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4508
y′′ − 2y′ + y = 0

3 3

4509
w′′ − x2w′ + w = 0

3 3

4510
(2x− 3) y′′ − xy′ + y = 0

3 3

4511
(x+ 1) y′′ − 3xy′ + 2y = 0

3 3

4512
y′′ − xy′ − 3y = 0

3 3

4513 (
x2 + x+ 1

)
y′′ − 3y = 0

3 3

4514 (
x2 − 5x+ 6

)
y′′ − 3xy′ − y = 0

3 3

4515
y′′ − tan(x)y′ + y = 0

3 3

4516 (
x3 + 1

)
y′′ − xy′ + 2x2y = 0

3 3

4517
y′ + 2(x− 1) y = 0

3 3

4518
y′ − 2xy = 0

3 3

4519 (
x2 − 2x

)
y′′ + 2y = 0

3 3

4520
x2y′′ − xy′ + 2y = 0

3 3

4521
x2y′′ − y′ + y = 0

3 3

4522
y′′ + (3x− 1) y′ − y = 0

3 3
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4523
x′ + sin(t)x = 0

3 3

4524
y′ − y ex = 0

3 3

4525 (
x2 + 1

)
y′′ − exy′ + y = 0

3 3

4526
y′′ + ty′ + ety = 0

3 3

4527
y′′ − e2xy′ + y cos(x) = 0

3 3

4528
y′ − xy = sin(x)

3 3

4529
w′ + wx = ex

3 3

4530
z′′ + xz′ + z = x2 + 2x+ 1

3 3

4531
y′′ − 2xy′ + 3y = x2 3 3

4532 (
x2 + 1

)
y′′ − xy′ + y = cos(x)

3 3

4533
y′′ − xy′ + 2y = cos(x)

3 3

4534 (
−x2 + 1

)
y′′ − y′ + y = tan(x)

3 3

4535
y′′ − y sin(x) = cos(x)

3 3

4536 (
−x2 + 1

)
y′′ − 2xy′ + n(n+ 1) y = 0

3 3

4537
x′′ − ω2x = 0

3 3
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4538
x′′′ − x′′ + x′ − x = 0

3 3

4539
x′′ + 42x′ + x = 0

3 3

4540
x′′′′ + x = 0

3 3

4541
x′′′ − 3x′′ − 9x′ − 5x = 0

3 3

4542
x′′ + 2γx′ + ω0x = F cos (ωt)

3 3

4543
y′′ − y′ − 2y = e2x

3 3

4544
y′′ − 2y′ + y = 2 cos(x)

3 3

4545
y′′ + 16y = 16 cos (4x)

3 3

4546
y′′ − y = cosh(x)

3 3

4547
y′ − y = e2x

3 3

4548
x2y′ + 2xy − x+ 1 = 0

3 3

4549
y′ + y = (x+ 1)2

3 3

4550
x2y′ + 2xy = sinh(x)

3 3

4551
y′ + y

1− x
+ 2x− x2 = 0 3 3
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4552
y′ + y

1− x
+ x− x2 = 0 3 3

4553 (
x2 + 1

)
y′ = 1 + xy

3 3

4554
y′ + xy = xy2

3 3

4555
3xy′ + y + x2y4 = 0

3 3

4556
x(x+ 1)2 y′′ +

(
−x2 + 1

)
y′ + (x− 1) y = 0

3 3

4557
x(1− x) y′′ + 2(−2x+ 1) y′ − 2y = 0

3 3

4558
x2y′′ + xy′ − 9y = 0

3 3

4559
xy′′ + y′

2 + 2y = 0
3 3

4560
x2y′′ − xy′ + y = 0

3 3

4561
2xy′′ − y′ + 2y = 0

3 3

4562
xy′′ + xy′ − 2y = 0

3 3

4563
x(x− 1)2 y′′ − 2y = 0

3 3

4564
y′ − 2y

x
− x2 = 0

3 3
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4565
y′ + 2y

x
− x3 = 0

3 3

4566
xy′′ + (1− x) y′ +my = 0

3 3

4567
xy′ = x2 + 2x− 3

3 3

4568
(x+ 1)2 y′ = 1 + y2

3 3

4569
y′ + 2y = e3x

3 3

4570
− y + xy′ = x2 3 3

4571
x2y′ = x3 sin (3x) + 4

3 3

4572
x cos(y)y′ − sin(y) = 0

3 3

4573 (
x3 + xy2

)
y′ = 2y3

3 3

4574 (
x2 − 1

)
y′ + 2xy = x

3 3

4575
y′ + y tanh(x) = 2 sinh(x)

3 3

4576
xy′ − 2y = x3 cos(x)

3 3

4577
y′ + y

x
= y3

3 3

4578
xy′ + 3y = x2y2

3 3
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4579
x(y − 3) y′ = 4y

3 3

4580 (
x3 + 1

)
y′ = x2y

3 3

4581
x3 + (y + 1)2 y′ = 0

3 3

4582
cos(y) +

(
1 + e−x

)
sin(y)y′ = 0

3 3

4583
x2(y + 1) + y2(x− 1) y′ = 0

3 3

4584
(2y − x) y′ = 2x+ y

3 3

4585
xy + y2 +

(
x2 − xy

)
y′ = 0

3 3

4586
x3 + y3 = 3xy2y′

3 3

4587
y − 3x+ (4y + 3x) y′ = 0

3 3

4588 (
x3 + 3xy2

)
y′ = y3 + 3x2y

3 3

4589
− y + xy′ = x3 + 3x2 − 2x

3 3

4590
y′ + y tan(x) = sin(x)

3 3

4591
− y + xy′ = x3 cos(x)

3 3

4592 (
x2 + 1

)
y′ + 3xy = 5x

3 3
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4593
y′ + y cot(x) = 5 ecos(x)

3 3

4594
(3x+ 3y − 4) y′ = −x− y

3 3

4595
x− xy2 =

(
x+ x2y

)
y′

3 3

4596
x− y − 1 + (4y + x− 1) y′ = 0

3 3

4597
3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

3 3

4598
y(1 + xy) + x

(
1 + xy + x2y2

)
y′ = 0

3 3

4599
y′ + y = xy3

3 3

4600
y′ + y = y4ex

3 3

4601
2y′ + y = y3(x− 1)

3 3

4602
y′ − 2y tan(x) = y2

(
tan2(x)

) 3 3

4603
y′ + y tan(x) = y3

(
sec4(x)

) 3 3

4604 (
−x2 + 1

)
y′ = 1 + xy

3 3

4605
xyy′ − (x+ 1)

√
y − 1 = 0

3 3

4606
x2 − 2xy + 5y2 =

(
x2 + 2xy + y2

)
y′

3 3
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4607
y′ − y cot(x) = y2

(
sec2(x)

) 7 3

4608
y +

(
x2 − 4x

)
y′ = 0

3 3

4609
y′ − y tan(x) = cos(x)− 2x sin(x)

3 3

4610
y′ = 2xy + y2

x2 + 2xy
3 3

4611 (
x2 + 1

)
y′ = x(y + 1)

3 3

4612
xy′ + 2y = 3x− 1

3 3

4613
x2y′ = y2 − xyy′

3 3

4614
y′ = e−2y+3x 3 3

4615
y′ + y

x
= sin (2x)

3 3

4616
y2 + x2y′ = xyy′

3 3

4617
2xyy′ = x2 − y2

3 3

4618
y′ = x− 2y + 1

2x− 4y
3 3

4619 (
−x3 + 1

)
y′ + x2y = x2(−x3 + 1

) 3 3
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4620
y′ + y

x
= sin(x)

3 3

4621
y′ + x+ xy2 = 0

3 3

4622
y′ +

(
1
x
− 2x

−x2 + 1

)
y = 1

−x2 + 1
3 3

4623
xy +

(
x2 + 1

)
y′ =

(
x2 + 1

) 3
2

3 3

4624
x
(
1 + y2

)
− y
(
x2 + 1

)
y′ = 0

3 3

4625 r tan (θ) r′
a2 − r2

= 1
3 3

4626
y′ + y cot(x) = cos(x)

3 3

4627
y′ + y

x
= xy2

3 3

4628
y′′ − y′ − 2y = 8

3 3

4629
y′′ − 4y = 10 e3x

3 3

4630
y′′ + 2y′ + y = e−2x 3 3

4631
y′′ + 25y = 5x2 + x

3 3

4632
y′′ − 2y′ + y = 4 sin(x)

3 3
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4633
y′′ + 4y′ + 5y = 2 e−2x 3 3

4634
3y′′ − 2y′ − y = 2x− 3

3 3

4635
y′′ − 6y′ + 8y = 8 e4x

3 3

4636
2y′′ − 7y′ − 4y = e3x

3 3

4637
y′′ − 6y′ + 9y = 54x+ 18

3 3

4638
y′′ − 5y′ + 6y = 100 sin (4x)

3 3

4639
y′′ + 2y′ + y = 4 sinh(x)

3 3

4640
y′′ + y′ − 2y = 2 cosh (2x)

3 3

4641
y′′ − y′ + 10y = 20− e2x

3 3

4642
y′′ + 4y′ + 4y = 2

(
cos2(x)

) 3 3

4643
y′′ − 4y′ + 3y = x+ e2x

3 3

4644
y′′ − 2y′ + 3y = x2 − 1

3 3

4645
y′′ − 9y = e3x + sin(x)

3 3

4646
x′′ + 4x′ + 3x = e−3t

3 3

4647
y′′ + 4y′ + 5y = 6 sin(t)

3 3
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4648
x′′ − 3x′ + 2x = sin(t)

3 3

4649
y′′ + 3y′ + 2y = 3 sin(x)

3 3

4650
y′′ + 6y′ + 10y = 50x

3 3

4651
x′′ + 2x′ + 2x = 85 sin (3t)

3 3

4652
y′′ = 3 sin(x)− 4y

3 3

4653 x′′

2 = −48x
3 3

4654
x′′ + 5x′ + 6x = cos(t)

3 3

4655
y′′ − y′ − 2y = 4x2 3 3

4656
y′′ − y′ − 2y = e3x

3 3

4657
y′′ − y′ − 2y = sin (2x)

3 3

4658
y′′ − 6y′ + 25y = 2 sin

(
t

2

)
− cos

(
t

2

) 3 3

4659
y′′ − 6y′ + 25y = 64 e−t

3 3

4660
y′′ − 6y′ + 25y = 50t3 − 36t2 − 63t+ 18

3 3

4661
y′′′ − 6y′′ + 11y′ − 6y = 2x e−x

3 3
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4662
y′′ = 9x2 + 2x− 1

3 3

4663
y′′ − 5y = 2 e5x

3 3

4664
y′ − 5y = (x− 1) sin(x) + (x+ 1) cos(x)

3 3

4665
y′ − 5y = 3 ex − 2x+ 1

3 3

4666
y′ − 5y = exx2 − x e5x

3 3

4667
y′′ − 2y′ + y = x2 − 1

3 3

4668
y′′ − 2y′ + y = 4 e2x

3 3

4669
y′′ − 2y′ + y = 4 cos(x)

3 3

4670
y′′ − 2y′ + y = 3 ex

3 3

4671
y′′ − 2y′ + y = x ex

3 3

4672
y′ − y = ex

3 3

4673
y′ − y = x e2x + 1

3 3

4674
y′ − y = sin(x) + cos (2x)

3 3

4675
y′′′ − 3y′′ + 3y′ − y = 1 + ex

3 3

4676
y′′′ + y′ = sec(x)

3 3
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4677
y′′′ − 3y′′ + 2y′ = ex

1 + e−x

3 3

4678
y′′ − 2y′ + y = ex

x

3 3

4679
y′′ − y′ − 2y = e3x

3 3

4680
x′′ + 4x = sin2 (2t)

3 3

4681
t2N ′′ − 2tN ′ + 2N = t ln(t)

3 3

4682
y′ + 4y

x
= x4 3 3

4683
y′′′′ = 5x

3 3

4684
y′′ − 2y′ + y = ex

x5

3 3

4685
y′′ + y = sec(x)

3 3

4686
y′′ − y′ − 2y = e3x

3 3

4687
y′′ − 60y′ − 900y = 5 e10x

3 3

4688
y′′ − 7y′ = −3

3 3

4689
y′′ + y′

x
− y

x2 = ln(x)
3 3

Continued on next page

391



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

4690
x2y′′ − xy′ = exx3 3 3

4691
y′ − y

x
= x2 3 3

4692
y′ + 2y = 0

3 3

4693
y′ + 2y = 2

3 3

4694
y′ + 2y = ex

3 3

4695
y′′ − y = 0

3 3

4696
y′′ − y = sin(x)

3 3

4697
y′′ − y = ex

3 3

4698
y′′ + 2y′ − 3y = sin (2x)

3 3

4699
y′′ + y = sin(x)

3 3

4700
y′′ + y′ + y = 0

3 3

4701
y′′ + 2y′ + 5y = 3 e−2x 3 3

4702
y′′ + 5y′ − 3y = θ(x− 4)

3 3

4703
y′′′ − y = 5

3 3

4704
y′′′′ − y = 0

3 3
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4705
y′′′ − 3y′′ + 3y′ − y = exx2 3 3

4706
x′′ + 4x′ + 4x = 0

3 3

4707
q′′ + 9q′ + 14q = sin(t)

2
3 3

4708
(x+ 1) y′′ + y′

x
+ xy = 0

3 3

4709
x3y′′ + y = 0

3 7

4710
y′′ + xy = 0

3 3

4711
y′′ − 2xy′ − 2y = 0

3 3

4712
y′′ + x2y′ + 2xy = 0

3 3

4713
y′′ − x2y′ − y = 0

3 3

4714
y′′ + 2x2y = 0

3 3

4715 (
x2 − 1

)
y′′ + xy′ − y = 0

3 3

4716
y′′ − xy = 0

3 3

4717
y′′ − 2xy′ + x2y = 0

3 3

4718
x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

3 3
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4719
x2(x+ 1) y′′ − (1 + 2x) (−y + xy′) = 0

3 3

4720 x3(x+ 1) y′′′ − (2 + 4x)x2y′′

+ (4 + 10x)xy′ − (4 + 12x) y = 0
3 3

4721 x3(x2 + 1
)
y′′′ −

(
4x2 + 2

)
x2y′′

+
(
10x2 + 4

)
xy′ −

(
12x2 + 4

)
y = 0

3 3

4722
2(2− x)x2y′′ − (4− x)xy′ + (3− x) y = 0

3 3

4723
(1− x)x2y′′ + (5x− 4)xy′ + (6− 9x) y = 0

3 3

4724
xy′′ +

(
4x2 + 1

)
y′ + 4x

(
x2 + 1

)
y = 0

3 3

4725
x2y′′ + 4(x+ a) y = 0

3 3

4726
xy′′ +

(
x3 + 1

)
y′ + bxy = 0

3 3

4727
(x− 1) (−2 + x) y′′ + (4x− 6) y′ + 2y = 0

3 3

4728
y′′ − 2xy′ + 8y = 0

3 3

4729
y′′ − 2xy′ + 8y = 0

3 3

4730 (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

3 3

4731
y′′ = (x− 1) y

3 3
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4732
x(2 + x) y′′ + 2(x+ 1) y′ − 2y = 0

3 3

4733
xy′′ + y = 0

3 3

4734
y′′ + (ex − 1) y = 0

3 3

4735
x(1− x) y′′ − 3xy′ − y = 0

3 3

4736
2xy′′ − y′ + x2y = 0

3 3

4737
sin(x)y′′ − 2 cos(x)y′ − y sin(x) = 0

3 3

4738
y′′ − x2y = 0

3 3

4739
x(2 + x) y′′ + (x+ 1) y′ − 4y = 0

3 3

4740
xy′′ +

(
1
2 − x

)
y′ − y = 0

3 3

4741
x2y′′ + xy′ +

(
x2 + 1

4

)
y = 0

7 3

4742
x2y′′ + xy′ +

(
x2 + 9

4

)
y = 0

7 3

4743
x2y′′ + xy′ +

(
x2 + 25

4

)
y = 0

7 3

4744
(x− 1) y′′ − xy′ + y = 0

3 3
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4745
y′ + xy = cos(x)

3 3

4746
y′ + xy = 1

x3

3 3

4747
x3y′′ + y = 1

x4

3 7

4748
xy′′ − 2y′ + y = cos(x)

3 7

4749
y′ − y

x
= cos(x)

3 7

4750
y′′ + y = 0

3 3

4751
y′′ + 4xy = 0

3 3

4752
y′′ − xy = 0

3 3

4753
y′′ + x2y = 0

3 3

4754
y′ − xy = 0

3 3

4755 (
−x2 + 1

)
y′′ − xy′ + p2y = 0

3 3

4756 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

4757 (
x2 + 1

)
y′′ + y = 0

3 3

4758
xy′′ + y = 0

3 3
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4759
y′′ + 2x3y = 0

3 3

4760
y′′ − xy = 1

1− x

3 3

4761
x2y′′ − y = 0

3 3

4762
x2y′′ + xy′ + (x+ 1) y = 0

3 3

4763
x2y′′ − y = 0

3 3

4764
y′′ + y′

x
− xy = 0

3 3

4765
2xy′′ + y′ − x2y = 0

3 3

4766
x2y′′ − xy′ − y = 0

3 3

4767
x2(x2 + 1

)
y′′ + xy = 0

3 3

4768
x2y′′ + y′ + y = 0

3 7

4769
xy′′ + x3y′ + y = 0

3 3

4770
xy′′ + xy′ − y ex = 0

3 3

4771
x2y′′ + x2y′ + x2y = 0

3 3

4772
y′′ + y = 0

3 3
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4773
x3y′′ + (x+ 1) y = 0

3 7

4774
xy′′ + x5y′ + y = 0

3 3

4775
sin(x)y′′ − y = 0

3 3

4776
cos(x)y′′ − y sin(x) = 0

3 3

4777
x2y′′ − y = 0

3 3

4778
x2y′′ +

(
x− 3

4

)
y = 0

3 3

4779
x2y′′ − xy′ + y = 0

3 3

4780 (
x2 − 25

)
y′′ + 2xy′ + y = 0

3 3

4781 (
x2 − 25

)
y′′ + 2xy′ + y = 0

3 3

4782 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3

4783 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3

4784
y′′ − xy = 0

3 3

4785
y′′ + x2y = 0

3 3

4786
y′′ − 2xy′ + y = 0

3 3
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4787
y′′ − xy′ + 2y = 0

3 3

4788
y′′ + x2y′ + xy = 0

3 3

4789
y′′ + 2xy′ + 2y = 0

3 3

4790
(x− 1) y′′ + y′ = 0

3 3

4791
(2 + x) y′′ + xy′ − y = 0

3 3

4792
y′′ − (x+ 1) y′ − y = 0

3 3

4793 (
x2 + 1

)
y′′ − 6y = 0

3 3

4794 (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 3

4795 (
x2 − 1

)
y′′ + xy′ − y = 0

3 3

4796
(x− 1) y′′ − xy′ + y = 0

3 3

4797
(x+ 1) y′′ − (2− x) y′ + y = 0

3 3

4798
y′′ − 2xy′ + 8y = 0

3 3

4799 (
x2 + 1

)
y′′ + 2xy′ = 0

3 3

4800
y′′ + y sin(x) = 0

3 3
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4801
y′′ + exy′ − y = 0

3 3

4802
y′′ + xy′ + y = 0

3 3

4803
x3y′′ + 4x2y′ + 3y = 0

3 7

4804
x(x+ 3)2 y′′ − y = 0

3 3

4805 (
x2 − 9

)2
y′′ + (x+ 3) y′ + 2y = 0

3 3

4806
y′′ − y′

x
+ y

(x− 1)3
= 0 3 3

4807 (
x3 + 4x

)
y′′ − 2xy′ + 6y = 0

3 3

4808
x2(x− 5)2 y′′ + 4xy′ +

(
x2 − 25

)
y = 0

3 3

4809 (
x2 + x− 6

)
y′′ + (x+ 3) y′ + (−2 + x) y = 0

3 3

4810
x
(
x2 + 1

)2
y′′ + y = 0

3 3

4811
x3(x2−25

)
(−2+x)2 y′′+3x(−2+x) y′+7(x+5) y = 0

3 7

4812 (
x3 − 2x2 + 3x

)2
y′′ + x(x− 3)2 y′ − (x+ 1) y = 0

3 3

4813 (
x2 − 1

)
y′′ + 5(x+ 1) y′ +

(
x2 − x

)
y = 0

3 3
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4814
xy′′ + (x+ 3) y′ + 7x2y = 0

3 3

4815
x2y′′ +

(
5
3x+ x2

)
y′ − y

3 = 0
3 3

4816
xy′′ + y′ + 10y = 0

3 3

4817
2xy′′ − y′ + 2y = 0

3 3

4818
2xy′′ + 5y′ + xy = 0

3 3

4819
4xy′′ + y′

2 + y = 0
3 3

4820
2x2y′′ − xy′ +

(
x2 + 1

)
y = 0

3 3

4821
3xy′′ + (2− x) y′ − y = 0

3 3

4822
x2y′′ −

(
x− 2

9

)
y = 0

3 3

4823
2xy′′ − (2x+ 3) y′ + y = 0

3 3

4824
x2y′′ + xy′ +

(
x2 − 4

9

)
y = 0

3 3

4825
9x2y′′ + 9x2y′ + 2y = 0

3 3

4826
2x2y′′ + 3xy′ + (2x− 1) y = 0

3 3
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4827
xy′′ + 2y′ − xy = 0

3 3

4828
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

4829
xy′′ − xy′ + y = 0

3 3

4830
y′′ + 3y′

x
− 2y = 0

3 3

4831
xy′′ + (1− x) y′ − y = 0

3 3

4832
xy′′ + y′ + y = 0

3 3

4833
xy′′ + (x− 6) y′ − 3y = 0

3 3

4834
x(x− 1) y′′ + 3y′ − 2y = 0

3 3

4835
x4y′′ + λy = 0

3 7

4836
x3y′′ + y = 0

3 7

4837
x2y′′ + (3x− 1) y′ + y = 0

3 7

4838
x2y′′ + xy′ +

(
x2 − 1

9

)
y = 0

3 3

4839
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3
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4840
4x2y′′ + 4xy′ +

(
4x2 − 25

)
y = 0

3 3

4841
16x2y′′ + 16xy′ +

(
16x2 − 1

)
y = 0

3 3

4842
xy′′ + y′ + xy = 0

3 3

4843
y′ + xy′′ +

(
x− 4

x

)
y = 0

3 3

4844
x2y′′ + xy′ +

(
9x2 − 4

)
y = 0

3 3

4845
x2y′′ + xy′ +

(
36x2 − 1

4

)
y = 0

3 3

4846
x2y′′ + xy′ +

(
25x2 − 4

9

)
y = 0

3 3

4847
x2y′′ + xy′ +

(
2x2 − 64

)
y = 0

3 3

4848
xy′′ + 2y′ + 4y = 0

3 3

4849
xy′′ + 3y′ + xy = 0

3 3

4850
xy′′ − y′ + xy = 0

3 3

4851
xy′′ − 5y′ + xy = 0

3 3

4852
x2y′′ +

(
x2 − 2

)
y = 0

3 3
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4853
4x2y′′ +

(
16x2 + 1

)
y = 0

3 3

4854
xy′′ + 3y′ + x3y = 0

3 3

4855
9x2y′′ + 9xy′ +

(
x6 − 36

)
y = 0

3 3

4856
y′′ − x2y = 0

3 3

4857
xy′′ + y′ − 7x3y = 0

3 3

4858
y′′ + y = 0

3 3

4859
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

4860
16x2y′′ + 32xy′ +

(
x4 − 12

)
y = 0

3 3

4861
4x2y′′ − 4xy′ +

(
16x4 + 3

)
y = 0

3 3

4862
2xy′′ + y′ + y = 0

3 3

4863
y′′ − xy′ − y = 0

3 3

4864
(x− 1) y′′ + 3y = 0

3 3

4865
y′′ − x2y′ + xy = 0

3 3

4866
xy′′ − (2 + x) y′ + 2y = 0

3 3
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4867
cos(x)y′′ + y = 0

3 3

4868
y′′ + xy′ + 2y = 0

3 3

4869
(2 + x) y′′ + 3y = 0

3 3

4870
(x+ 1) y′ = y

3 3

4871
y′ = −2xy

3 3

4872
xy′ − 3y = k

3 3

4873
y′′ + y = 0

3 3

4874
y′′ − y′ + xy = 0

3 3

4875
y′′ − y′ + x2y = 0

3 3

4876 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

4877
y′′ +

(
x2 + 1

)
y = 0

3 3

4878
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

4879
y′ + 4y = 1

3 3

4880
y′′ + 3xy′ + 2y = 0

3 3

4881 (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

3 3
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4882
(−2 + x) y′ = xy

3 3

4883
(−2 + x)2 y′′ + (2 + x) y′ − y = 0

3 3

4884
xy′′ + 2y′ + xy = 0

3 3

4885
xy′′ + y = 0

3 3

4886
xy′′ + (1 + 2x) y′ + (x+ 1) y = 0

3 3

4887
xy′′ + 2x3y′ +

(
x2 − 2

)
y = 0

3 3

4888
y′′ + (x− 1) y = 0

3 3

4889
xy′′ + y′ + xy = 0

3 3

4890
2x(x− 1) y′′ − (x+ 1) y′ + y = 0

3 3

4891
xy′′ + 2y′ + 4xy = 0

3 3

4892
xy′′ + (2− 2x) y′ + (−2 + x) y = 0

3 3

4893
x2y′′ + 6xy′ +

(
4x2 + 6

)
y = 0

3 3

4894
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

4895
2x(1− x) y′′ − (1 + 6x) y′ − 2y = 0

3 3
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4896
x(1− x) y′′ +

(
1
2 + 2x

)
y′ − 2y = 0

3 3

4897
4xy′′ + y′ + 8y = 0

3 3

4898
4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

3 3

4899
2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

3 3

4900
3t(t+ 1) y′′ + ty′ − y = 0

3 3

4901
x2y′′ + xy′ +

(
x2 − 4

49

)
y = 0

3 3

4902
xy′′ + y′ + y

4 = 0
3 3

4903
y′′ +

(
e−2x − 1

9

)
y = 0

3 3

4904
x2y′′ +

(
x+ 3

4

)
y

4 = 0
3 3

4905
x2y′′ + xy′ + (x2 − 1) y

4 = 0
3 3

4906
(1 + 2x)2 y′′ + 2(1 + 2x) y′ + 16x(x+ 1) y = 0

3 3

4907
x2y′′ + xy′ +

(
x2 − 6

)
y = 0

3 3
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4908
xy′′ + 5y′ + xy = 0

3 3

4909
9x2y′′ + 9xy′ +

(
36x4 − 16

)
y = 0

3 3

4910
y′′ + xy = 0

3 3

4911
4xy′′ + 4y′ + y = 0

3 3

4912
xy′′ + y′ + 36y = 0

3 3

4913
y′′ + k2x2y = 0

3 3

4914
y′′ + k2x4y = 0

3 3

4915
xy′′ − 5y′ + xy = 0

3 3

4916
y′′ + 4y = 0

3 3

4917
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

4918
(x− 1)2 y′′ − (x− 1) y′ − 35y = 0

3 3

4919
16(x+ 1)2 y′′ + 3y = 0

3 3

4920
x2y′′ + xy′ +

(
x2 − 5

)
y = 0

3 3

4921
x2y′′ + 2x3y′ +

(
x2 − 2

)
y = 0

3 3
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4922
xy′′ − (x+ 1) y′ + y = 0

3 3

4923
xy′′ + 3y′ + 4x3y = 0

3 3

4924
y′′ + y

4x = 0
3 3

4925
xy′′ + y′ − xy = 0

3 3

4926
y′ + 26y

5 = 97 sin (2t)
5

3 3

4927
y′ + 2y = 0

3 3

4928
y′′ − y′ − 6y = 0

3 3

4929
y′′ + 9y = 10 e−t

3 3

4930
y′′ − y

4 = 0
3 3

4931
y′′ − 6y′ + 5y = 29 cos (2t)

3 3

4932
y′′ + 7y′ + 12y = 21 e3t

3 3

4933
y′′ − 4y′ + 4y = 0

3 3

4934
y′′ − 4y′ + 3y = 6t− 8

3 3

4935
y′′ + y

25 = t2

50
3 3
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4936
y′′ + 3y′ + 9y

4 = 9t3 + 64
3 3

4937
y′′ − 2y′ − 3y = 0

3 3

4938
y′ − 6y = 0

3 3

4939
y′′ + 2y′ + 5y = 50t− 100

3 3

4940
y′′ + 3y′ − 4y = 6 e2t−3 3 3

4941
9y′′ − 6y′ + y = 0

3 3

4942
y′′ + 6y′ + 8y = e−3t − e−5t 3 3

4943
y′′ + 10y′ + 24y = 144t2

3 3

4944
y′′ + 9y =

{
8 sin(t) 0 < t < π

0 π < t

3 3

4945
y′′ + 3y′ + 2y =

{
4t 0 < t < 1
8 1 < t

3 3

4946
y′′ + y′ − 2y =

{
3 sin(t)− cos(t) 0 < t < 2π

3 sin (2t)− cos (2t) 2π < t

3 3

4947
y′′ + 3y′ + 2y =

{
1 0 < t < 1
0 1 < t

3 3
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4948
y′′ + y =

{
t 0 < t < 1
0 1 < t

3 3

4949
y′′ + 2y′ + 5y =

{
10 sin(t) 0 < t < 2π

0 2π < t

3 3

4950
y′′ + 4y =

{
8t2 0 < t < 5
0 5 < t

3 3

4951
y′′ + 4y = δ(−π + t)

3 3

4952
y′′ + 16y = 4δ(−3π + t)

3 3

4953
y′′ + y = δ(−π + t)− δ(−2π + t)

3 3

4954
y′′ + 4y′ + 5y = δ(t− 1)

3 3

4955
4y′′ + 24y′ + 37y = 17 e−t + δ

(
t− 1

2

) 3 3

4956
y′′ + 3y′ + 2y = 10 sin(t) + 10δ(t− 1)

3 3

4957
y′′ + 4y′ + 5y = (1− θ(−10 + t)) et − e10δ(−10 + t)

3 3

4958
y′′ + 5y′ + 6y = δ

(
t− π

2

)
+ θ(−π + t) cos(t)

3 3

4959
y′′ + 5y′ + 6y = θ(t− 1) + δ(t− 2)

3 3
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4960
y′′ + 2y′ + 5y = 25t− 100δ(−π + t)

3 3

4961
y′ = x2

y

3 3

4962
y′ = x2

y (x3 + 1)
3 3

4963
y′ = y sin(x)

3 3

4964
xy′ =

√
1− y2

3 3

4965
y′ = x2

1 + y2
3 3

4966
xyy′ =

√
1 + y2

3 3

4967 (
x2 − 1

)
y′ + 2xy2 = 0

3 3

4968
y′ = 3y 2

3
3 3

4969
xy′ + y = y2

3 3

4970
2x2yy′ + y2 = 2

3 3

4971
y′ − xy2 = 2xy

3 3

4972
(1 + z′) e−z = 1

3 3
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4973
y′ = 3x2 + 4x+ 2

2y − 2
3 3

4974
ex − (1 + ex) yy′ = 0

3 3

4975 y

x− 1 + xy′

y + 1 = 0
3 3

4976
x+ 2x3 +

(
y + 2y3

)
y′ = 0

3 3

4977 1√
x

+ y′
√
y

= 0
3 3

4978 1√
−x2 + 1

+ y′√
1− y2

= 0 3 3

4979
2x
√

1− y2 + yy′ = 0
3 3

4980
y′ = (y − 1) (x+ 1)

3 3

4981
y′ = ex−y

3 3

4982
y′ =

√
y√
x

3 3

4983
y′ =

√
y

x

3 3

4984
z′ = 10x+z

3 3
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4985
x′ + t = 1

3 3

4986
y′ = cos (x− y)

3 3

4987
y′ − y = 2x− 3

3 3

4988
(2y + x) y′ = 1

3 3

4989
y′ + y = 1 + 2x

3 3

4990
y′ = cos (x− y − 1)

3 3

4991
y′ + sin2 (x+ y) = 0

3 3

4992
y′ = 2

√
2x+ y + 1

3 3

4993
y′ = (1 + x+ y)2

3 3

4994
y2 + xy2 +

(
x2 − x2y

)
y′ = 0

3 3

4995 (
1 + y2

) (
e2x − eyy′

)
− (y + 1) y′ = 0

3 3

4996
x− y + (x+ y) y′ = 0

3 3

4997
y − 2xy + x2y′ = 0

3 3

4998
2xy′ = y

(
2x2 − y2

) 3 3
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4999
y2 + x2y′ = xyy′

3 3

5000 (
x2 + y2

)
y′ = 2xy

3 3

5001
− y + xy′ = x tan

(y
x

) 3 3

5002
xy′ = y − x e

y
x

3 3

5003
− y + xy′ = (x+ y) ln

(
x+ y

x

) 3 3

5004
xy′ = y cos

(y
x

) 3 3

5005
y + √

xy − xy′ = 0
3 3

5006
xy′ −

√
x2 − y2 − y = 0

3 3

5007
x+ y − (x− y) y′ = 0

3 3

5008
x2 + 2xy − y2 +

(
y2 + 2xy − x2) y′ = 0

7 3

5009
− y + xy′ = yy′

3 3

5010
y2 +

(
x2 − xy

)
y′ = 0

3 3

5011
y2 + xy + x2 = x2y′

3 3
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5012 1
x2 − xy + y2

= y′

2y2 − xy

3 3

5013
y′ = 2xy

3x2 − y2
3 3

5014
y′ = x

y
+ y

x

3 3

5015
xy′ = y +

√
y2 − x2

3 3

5016
y + (2√xy − x) y′ = 0

3 3

5017
xy′ = y ln

(y
x

) 3 3

5018
y′(y′ + y) = x(x+ y)

3 3

5019
(xy′ + y)2 = y2y′

3 3

5020
x2(y′)2 − 3xyy′ + 2y2 = 0

3 3

5021
− y + xy′ =

√
x2 + y2

3 3

5022
y(y′)2 + 2xy′ − y = 0

3 3

5023
y′ + 2y + x

x
= 0

3 3
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5024
y′ = y

x+ y

3 3

5025
xy′ = x+ y

2
3 3

5026
y′ = x+ y − 2

y − x− 4
3 3

5027
2x− 4y + 6 + (x+ y − 2) y′ = 0

3 3

5028
y′ = 2y − x+ 5

2x− y − 4
3 3

5029
y′ = −4x+ 3y + 15

2x+ y + 7
3 3

5030
y′ = x+ 3y − 5

x− y − 1
3 3

5031
y′ = 2(2 + y)2

(1 + x+ y)2
3 3

5032
2x+ y + 1− (4x+ 2y − 3) y′ = 0

3 3

5033
x− y − 1 + (−x+ y + 2) y′ = 0

3 3

5034
(x+ 4y) y′ = 2x+ 3y − 5

3 3

5035
2 + y = (2x+ y − 4) y′

3 3
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5036
(1 + y′) ln

(
x+ y

x+ 3

)
= x+ y

x+ 3
3 3

5037
y′ = x− 2y + 5

y − 2x− 4
3 3

5038
y′ = 3x− y + 1

2x+ y + 4
3 3

5039
2xy′ +

(
x2y4 + 1

)
y = 0

3 3

5040
2xy′

(
x− y2

)
+ y3 = 0

3 3

5041
x3(y′ − x) = y2

3 3

5042
2x2y′ = y3 + xy

3 3

5043
y + x(2xy + 1) y′ = 0

3 3

5044
2y′ + x = 4√y

3 3

5045
y′ = y2 − 2

x2

3 3

5046
2xy′ + y = y2

√
x− x2y2

3 3

5047 2xyy′
3 =

√
x6 − y4 + y2

3 3

5048
2y +

(
x2y + 1

)
xy′ = 0

3 3
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5049
y(1 + xy) + (1− xy)xy′ = 0

3 3

5050
y
(
x2y2 + 1

)
+
(
x2y2 − 1

)
xy′ = 0

3 3

5051 (
x2 − y4

)
y′ − xy = 0

3 3

5052
y
(
1 +

√
x2y4 − 1

)
+ 2xy′ = 0

3 3

5053
x
(
2− 9xy2

)
+ y
(
4y2 − 6x3) y′ = 0

3 3

5054 y

x
+
(
y3 + ln(x)

)
y′ = 0

3 3

5055
2x+ 3 + (2y − 2) y′ = 0

3 3

5056
2x+ 4y + (2x− 2y) y′ = 0

3 3

5057
y′′ + 2y′ − y = 0

3 3

5058
y′′ + y′

x
− y

x2 = 0
3 3

5059 (
x2 + 1

)
y′′ + xy′ + y = 0

3 3

5060
y′′ − cot(x)y′ + y cos(x) = 0

7 3

5061
y′′ + y′

x
+ x2y = 0

3 3
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5062
x2(−x2 + 1

)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 3

5063 (
−x2 + 1

)
y′′ − xy′ + y = 0

3 3

5064
y′′′ − 2xy′′ + 4x2y′ + 8x3y = 0

7 7

5065
y′′ + x(1− x) y′ + y ex = 0

7 7

5066
x2y′′ + 2xy′ + 4y = 0

3 3

5067
x4y′′′′ − x2y′′ + y = 0

3 3

5068 (
x2 + 1

)
y′′ + xy′ + y = 0

3 3

5069
y′′ + xy′ + y = 2x ex − 1

3 3

5070
xy′′ + xy′ − y = x2 + 2x

3 3

5071
x2y′′ + xy′ − y = x2 + 2x

3 3

5072
x3y′′ + xy′ − y = cos

(
1
x

) 3 3

5073
x(x+ 1) y′′ + (2 + x) y′ − y = x+ 1

x

3 3

5074
2xy′′ + (−2 + x) y′ − y = x2 − 1

3 3
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5075
x2(x+ 1) y′′ + x(4x+ 3) y′ − y = x+ 1

x

3 3

5076
x2(ln(x)− 1) y′′ − xy′ + y = x(1− ln(x))2

3 3

5077
xy′′ + 2y′ + xy = sec(x)

3 3

5078 (
−x2 + 1

)
y′′ − xy′ + y

4 = −x2

2 + 1
2

3 3

5079 (cos(x) + sin(x)) y′′ − 2 cos(x)y′ + (cos(x)− sin(x)) y
= (cos(x) + sin(x))2 e2x

3 3

5080 (cos(x)− sin(x)) y′′ − 2 sin(x)y′ + (cos(x) + sin(x)) y
= (cos(x)− sin(x))2

3 7

5081
y′ = x2(1 + y2

) 3 3

5082
y′ = x2

1− y2
3 3

5083
y′ = 3x2 + 4x+ 2

2y − 2
3 3

5084
xy′ − 2√xy = y

3 3

5085
y′ = x+ y − 1

x− y + 3
3 3

5086
ex + y + (x− 2 sin(y)) y′ = 0

3 3
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5087
3x+ 6

y
+
(
x2

y
+ 3y

x

)
y′ = 0

3 3

5088
y2 − xy + x2y′ = 0

3 3

5089
x+ y − (x− y) y′ = 0

3 3

5090
y′ = y

2x + x2

2y
3 3

5091
y′ = −2

t
+ y

t
+ y2

t

3 3

5092
y′ = −y

t
− 1− y2

3 3

5093
x+ yy′ = a(y′)2

3 3

5094
(y′)2 − a2y2 = 0

3 3

5095
(y′)2 = 4x2 3 3

5096
y′′ − 2y′ − 3y = 0

3 3

5097
s′′ + 2s′ + s = 0

3 3

5098
y′′ − 2y′ + 5y = 0

3 3

5099
y′′ − 2y′ − 3y = 3x+ 1

3 3
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5100
y′′ − 3y′ + 2y = x e2x

3 3

5101
y′′ + y = 4 sin(x)

3 3

5102
y′′ + 2x2y′ +

(
x4 + 2x− 1

)
y = 0

3 3

5103
p x2u′′ + qxu′ + ru = f(x)

3 3

5104
sin(x)u′′ + 2 cos(x)u′ + sin(x)u = 0

3 3

5105
3(y′′)2 − y′y′′′ − y′′(y′)2 = 0

3 3

5106
y′′ − xy′

−x2 + 1 + y

−x2 + 1 = 0
3 3

5107
x2yy′′ = x2(y′)2 − y2

3 3

5108
y′′′ − 3y′′ + 3y′ − y = 4 et

3 3

5109
y′′′′ + 2y′′ + y = 3 sin(t)− 5 cos(t)

3 3

5110
y′′′ − y′′ − y′ + y = g(t)

3 3

5111
y(5) − y′′′′

t
= 0

3 3

5112
xx′′ − (x′)2 = 0

3 3

5113
y′′′′ + 4y′′′ + 3y′′ − 4y′ − 4y = f(x)

3 3
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5114
u′′ − (1 + 2x)u′ +

(
x2 + x− 1

)
u = 0

3 3

5115
y′′ + 6y′ + 9y = 50 e2x

3 3

5116
y′′ − 4y′ + 4y = 50 e2x

3 3

5117
y′′ + 3y′ + 2y = cos (2x)

3 3

5118
y′′′ + 6y′′ + 11y′ + 6y = 2 sin (3x)

3 3

5119
y′′ + 4y = x2 3 3

5120
y′′ − 4y′ + 3y = x3 3 3

5121
y′′ + 2y′ +

(
1 + 2

(3x+ 1)2
)
y = 0 3 3

5122
y +

√
x2 + y2 − xy′ = 0

3 3

5123
(y′)2 = a2 − y2

3 3

5124
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

5125
y′′ + 2y′

x
− 2y

(x+ 1)2
= 0 3 3

5126
y
(
x2y2 + 1

)
+
(
x2y2 − 1

)
xy′ = 0

3 3
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5127
2x3y2 − y +

(
2x2y3 − x

)
y′ = 0

3 3

5128 1
y
+ sec

(y
x

)
− xy′

y2
= 0

3 3

5129
φ′ − φ2

2 − φ cot (θ) = 0
3 3

5130
u′′ − cot (θ)u′ = 0

3 3

5131 (
φ′ − φ2

2

)(
sin2 (θ)

)
− φ sin (θ) cos (θ) = cos (2θ)

2 + 1
3 3

5132
ay′′y′′′ =

√
1 + (y′′)2

3 3

5133
a2y′′′′ = y′′

3 3

5134
y exy + x exyy′ = 0

3 3

5135
x− 2xy + ey +

(
y − x2 + x ey

)
y′ = 0

3 3

5136
y′′ − y′√

x
+
(
x+

√
x − 8

)
y

4x2 = 0
3 3

5137 (
−x2 + 1

)
z′′ + (1− 3x) z′ + kz = 0

3 3

5138 (
−x2 + 1

)
η′′ − (x+ 1) η′ + (k + 1) η = 0

3 3
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5139
x2 + y2 − 2xyy′ = 0

3 3

5140
x2 − y2 + 2xyy′ = 0

3 3

5141
− y + xy′ = x2 + y2

3 3

5142
− y + xy′ = x

√
x2 − y2 y′

3 3

5143
x+ yy′ + y − xy′ = 0

3 3

5144
yy′′ − (y′)2 − y2y′ = 0

3 3

5145
[x′

1(t) = 3x1(t)− 18x2(t), x′
2(t) = 2x1(t)− 9x2(t)]

3 3

5146
[x′

1(t) = x1(t) + 3x2(t), x′
2(t) = 5x1(t) + 3x2(t)]

3 3

5147
[x′

1(t) = −x1(t) + 3x2(t), x′
2(t) = −3x1(t) + 5x2(t)]

3 3

5148
[x′

1(t) = 4x1(t)− x2(t), x′
2(t) = 5x1(t) + 2x2(t)]

3 3

5149
[x′

1(t) = −2x1(t) + x2(t), x′
2(t) = x1(t)− 2x2(t)]

3 3

5150 [x′
1(t) = −2x1(t) + x2(t)
+ 2 e−t, x′

2(t) = x1(t)− 2x2(t) + 3t]
3 3

5151
[x′

1(t) = 3x1(t)− x2(t), x′
2(t) = 16x1(t)− 5x2(t)]

3 3

5152
[x′

1(t) = x1(t)− 2x2(t), x′
2(t) = 3x1(t)− 4x2(t)]

3 3
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5153
[x′

1(t) = 3x1(t)− 18x2(t), x′
2(t) = 2x1(t)− 9x2(t)]

3 3

5154
[x′

1(t) = −x1(t) + 3x2(t), x′
2(t) = −3x1(t) + 5x2(t)]

3 3

5155
[x′

1(t) = 3x1(t)− 18x2(t), x′
2(t) = 2x1(t)− 9x2(t)]

3 3

5156
[x′

1(t) = 3x1(t)− x2(t), x′
2(t) = 4x1(t)− 2x2(t)]

3 3

5157
[x′

1(t) = x1(t) + x2(t)− 8, x′
2(t) = x1(t) + x2(t) + 3]

3 3

5158
[x′

1(t) = x1(t) + x2(t)− 8, x′
2(t) = x1(t) + x2(t) + 3]

3 3

5159
y′ = e3x + sin(x)

3 3

5160
y′′ = 2 + x

3 3

5161
y′′′ = x2 3 3

5162
y′ + y cos(x) = 0

3 3

5163
y′ + y cos(x) = sin(x) cos(x)

3 3

5164
y′′ − y = 0

3 3

5165
y′′ + 4y = 0

3 3

5166
y′′ + k2y = 0

3 3

5167
y′ + 5y = 2

3 3
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5168
y′′ = 3x+ 1

3 3

5169
y′ = ky

3 3

5170
y′ − 2y = 1

3 3

5171
y′ + y = ex

3 3

5172
y′ − 2y = x2 + x

3 3

5173
3y′ + y = 2 e−x

3 3

5174
y′ + 3y = eix

3 3

5175
y′ + iy = x

3 3

5176
Ly′ +Ry = E

3 3

5177
Ly′ +Ry = E sin (ωx)

3 3

5178
Ly′ +Ry = E eiωx

3 3

5179
y′ + ay = b(x)

3 3

5180
y′ + 2xy = x

3 3

5181
xy′ + y = 3x3 − 1

3 3

5182
y′ + y ex = 3 ex

3 3
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5183
y′ − y tan(x) = esin(x)

3 3

5184
y′ + 2xy = x e−x2 3 3

5185
y′ + y cos(x) = e− sin(x) 3 3

5186
x2y′ + 2xy = 1

3 3

5187
y′ + 2y = b(x)

3 3

5188
y′ = y + 1

3 3

5189
y′ = 1 + y2

3 3

5190
y′ = 1 + y2

3 3

5191
y′′ − 4y = 0

3 3

5192
3y′′ + 2y = 0

3 3

5193
y′′ + 16y = 0

3 3

5194
y′′ = 0

3 3

5195
y′′ + 2iy′ + y = 0

3 3

5196
y′′ − 4y′ + 5y = 0

3 3

5197
y′′ + (−1 + 3i) y′ − 3iy = 0

3 3
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5198
y′′ + y′ − 6y = 0

3 3

5199
y′′ + y′ − 6y = 0

3 3

5200
y′′ + y = 0

3 3

5201
y′′ + y = 0

3 3

5202
y′′ + y = 0

3 3

5203
y′′ + y = 0

3 3

5204
y′′ − 2y′ − 3y = 0

3 3

5205
y′′ + (1 + 4i) y′ + y = 0

3 3

5206
y′′ + (−1 + 3i) y′ − 3iy = 0

3 3

5207
y′′ + 10y = 0

3 3

5208
y′′ + 4y = cos(x)

3 3

5209
y′′ + 9y = sin (3x)

3 3

5210
y′′ + y = tan(x)

3 3

5211
y′′ + 2iy′ + y = x

3 3

5212
y′′ − 4y′ + 5y = 3 e−x + 2x2 3 3
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5213
y′′ − 7y′ + 6y = sin(x)

3 3

5214
y′′ + y = 2 sin(x) sin (2x)

3 3

5215
y′′ + y = sec(x)

3 3

5216
4y′′ − y = ex

3 3

5217
6y′′ + 5y′ − 6y = x

3 3

5218
y′′ + ω2y = A cos (ωx)

3 3

5219
y′′′ − 8y = 0

3 3

5220
y′′′′ + 16y = 0

3 3

5221
y′′′ − 5y′′ + 6y′ = 0

3 3

5222
y′′′ − iy′′ + 4y′ − 4iy = 0

3 3

5223
y′′′′ + 5y′′ + 4y = 0

3 3

5224
y′′′′ − 16y = 0

3 3

5225
y′′′ − 3y′ − 2y = 0

3 3

5226
y′′′ − 3iy′′ − 3y′ + iy = 0

3 3

5227
y′′′ − 4y′ = 0

3 3
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5228
y(5) − y′′′′ − y′ + y = 0

3 3

5229
y′′ + y = 0

3 3

5230
y′′ − y = 0

3 3

5231
y′′′′ − y = 0

3 3

5232
y(5) + 2y = 0

3 3

5233
y′′′′ − 5y′′ + 4y = 0

3 3

5234
y′′′ + y = 0

3 3

5235
y′′′ − iy′′ + y′ − iy = 0

3 3

5236
y′′ − 2iy′ − y = 0

3 3

5237
y′′′′ − k4y = 0

3 3

5238
y′′′ − y = x

3 3

5239
y′′′ − 8y = eix

3 3

5240
y′′′′ + 16y = cos(x)

3 3

5241
y′′′′ − 4y′′′ + 6y′′ − 4y′ + y = ex

3 3

5242
y′′′′ − y = cos(x)

3 3
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5243
y′′ − 2iy′ − y = eix − 2 e−ix

3 3

5244
y′′ + 4y = cos(x)

3 3

5245
y′′ + 4y = sin (2x)

3 3

5246
y′′ − 4y = 3 e2x + 4 e−x

3 3

5247
y′′ − y′ − 2y = x2 + cos(x)

3 3

5248
y′′ + 9y = x2e3x

3 3

5249
y′′ + y = x ex cos (2x)

3 3

5250
y′′ + iy′ + 2y = 2 cosh (2x) + e−2x 3 3

5251
y′′′ = x2 + e−x sin(x)

3 3

5252
y′′′ + 3y′′ + 3y′ + y = x2e−x

3 3

5253
y′′ + y′

x
− y

x2 = 0
3 3

5254
y′′ + y′

x
− y

x2 = 0
3 3

5255
(3x− 1)2 y′′ + (9x− 3) y′ − 9y = 0

3 3

5256
x2y′′ − 7xy′ + 15y = 0

3 3
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5257
x2y′′ − xy′ + y = 0

3 3

5258
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

5259
xy′′ − (x+ 1) y′ + y = 0

3 3

5260 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

5261
y′′ − 2xy′ + 2y = 0

3 3

5262
x3y′′′ − 3x2y′′ + 6xy′ − 6y = 0

3 3

5263
x2y′′ − 2y = 0

3 3

5264
x2y′′ − xy′ + y = 0

3 3

5265
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

5266
y′′ − xy′ + y = 0

3 3

5267
y′′ + 3x2y′ − xy = 0

3 3

5268
y′′ − x2y = 0

3 3

5269
y′′ + x3y′ + x2y = 0

3 3

5270
y′′ + y = 0

3 3
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5271
y′′ + (x− 1)2 y′ − (x− 1) y = 0

3 3

5272 (
x2 + 1

)
y′′ + y = 0

3 3

5273
y′′ + y ex = 0

3 3

5274
y′′′ − xy = 0

3 3

5275 (
−x2 + 1

)
y′′ − 2xy′ + α(α+ 1) y = 0

3 3

5276 (
−x2 + 1

)
y′′ − xy′ + α2y = 0

3 3

5277
y′′ − 2xy′ + 2αy = 0

3 3

5278
x2y′′ + 2xy′ − 6y = 0

3 3

5279
2x2y′′ + xy′ − y = 0

3 3

5280
x2y′′ + xy′ − 4y = 0

3 3

5281
x2y′′ − 5xy′ + 9y = x2 3 3

5282
x3y′′′ + 2x2y′′ − xy′ + y = 0

3 3

5283
x2y′′ + xy′ + 4y = 1

3 3

5284
x2y′′ − 3xy′ + 5y = 0

3 3
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5285
x2y′′ + (−2− i)xy′ + 3iy = 0

3 3

5286
x2y′′ + xy′ − 4πy = x

3 3

5287
x2y′′ +

(
x2 + x

)
y′ − y = 0

3 3

5288
3x2y′′ + x6y′ + 2xy = 0

3 3

5289
x2y′′ − 5y′ + 3x2y = 0

3 7

5290
xy′′ + 4y = 0

3 3

5291 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

5292 (
x2 + x− 2

)2
y′′ + 3(2 + x) y′ + (x− 1) y = 0

3 3

5293
x2y′′ + sin(x)y′ + y cos(x) = 0

3 3

5294
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

5295
4x2y′′ +

(
4x4 − 5x

)
y′ +

(
x2 + 2

)
y = 0

3 3

5296
x2y′′ +

(
−3x2 + x

)
y′ + y ex = 0

3 3

5297
3x2y′′ + 5xy′ + 3xy = 0

3 3

5298
x2y′′ + xy′ + x2y = 0

3 3
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5299
x2y′′ + x exy′ + y = 0

3 3

5300
2x2y′′ +

(
x2 + 5x

)
y′ +

(
x2 − 2

)
y = 0

3 3

5301
4x2y′′ − 4x exy′ + 3y cos(x) = 0

3 3

5302
x2(−x2 + 1

)
y′′ + 3

(
x2 + x

)
y′ + y = 0

3 3

5303
x2y′′ + 3xy′ + (x+ 1) y = 0

3 3

5304
x2y′′ + 2x2y′ − 2y = 0

3 3

5305
x2y′′ + 5xy′ +

(
−x3 + 3

)
y = 0

3 3

5306
x2y′′ − 2x(x+ 1) y′ + 2(x+ 1) y = 0

3 3

5307
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3

5308
x2y′′ − 2x2y′ + (4x− 2) y = 0

3 3

5309 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

5310
y′ = x2y

3 3

5311
yy′ = x

3 3

5312
y′ = x2 + x

y − y2
3 3
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5313
y′ = ex−y

1 + ex
3 3

5314
y′ = x2y2 − 4x2 3 3

5315
y′ = y2

3 3

5316
y′ = 2√y

3 3

5317
y′ = 2√y

3 3

5318
y′ = x+ y

x− y

3 3

5319
y′ = y2

xy + x2

3 3

5320
y′ = y2 + xy + x2

x2

3 3

5321
y′ = y + x e− 2y

x

x

3 3

5322
y′ = x− y + 2

x+ y − 1
3 3

5323
y′ = 2x+ 3y + 1

x− 2y − 1
3 3

5324
y′ = 1 + x+ y

2x+ 2y − 1
3 3
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5325
y′ = (x+ y − 1)2

2 (2 + x)2
3 3

5326
2xy +

(
x2 + 3y2

)
y′ = 0

3 3

5327
x2 + xy + (x+ y) y′ = 0

3 3

5328
ex + ey(y + 1) y′ = 0

3 3

5329
cos(x)

(
cos2(y)

)
− sin(x) sin (2y) y′ = 0

3 3

5330
x2y3 − x3y2y′ = 0

3 3

5331
x+ y + (x− y) y′ = 0

3 3

5332
2y e2x + 2x cos(y) +

(
e2x − x2 sin(y)

)
y′ = 0

3 3

5333
3x2 ln(x) + x2 + y + xy′ = 0

3 3

5334
2y3 + 2 + 3xy2y′ = 0

3 3

5335
cos(x) cos(y)− 2 sin(x) sin(y)y′ = 0

3 3

5336
5x3y2 + 2y +

(
3x4y + 2x

)
y′ = 0

3 3

5337
ey + x ey + x eyy′ = 0

3 3

5338
y′′ + y′ = 1

3 3
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5339
y′′ + exy′ = ex

3 3

5340
yy′′ + 4(y′)2 = 0

3 3

5341
y′′ + k2y = 0

3 3

5342
y′′ = yy′

3 3

5343
xy′′ − 2y′ = x3 3 3

5344
y′′ = 1 + (y′)2

3 3

5345
y′′ = − 1

2 (y′)2
3 3

5346
y′′ + sin(y) = 0

3 3

5347
y′′ + sin(y) = 0

7 3

5348
[y′1(x) = y1(x), y′2(x) = y1(x) + y2(x)]

3 3

5349
[y′1(x) = y2(x), y′2(x) = 6y1(x) + y2(x)]

3 3

5350
[y′1(x) = y1(x) + y2(x), y′2(x) = y1(x) + y2(x) + e3x]

3 3

5351 [y′1(x) = 3y1(x) + xy3(x), y′2(x) = y2(x)
+ x3y3(x), y′3(x) = 2xy2(x)− y2(x) + exy3(x)]

7 7

5352
y′ = 2x

3 3
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5353
xy′ = 2y

3 3

5354
yy′ = e2x

3 3

5355
y′ = ky

3 3

5356
y′′ + 4y = 0

3 3

5357
y′′ − 4y = 0

3 3

5358
xy′ + y = y′

√
1− x2y

7 7

5359
xy′ = y + x2 + y2

3 3

5360
y′ = xy

x2 + y2
3 3

5361
2xyy′ = x2 + y2

3 3

5362
xy′ + y = x4(y′)2

3 3

5363
y′ = y2

xy − x2

3 3

5364
(y cos(y)− sin(y) + x) y′ = y

3 3

5365
1 + y2 + y2y′ = 0

3 3

5366
y′ = e3x − x

3 3
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5367
y′ = x ex2 3 3

5368
(x+ 1) y′ = x

3 3

5369 (
x2 + 1

)
y′ = x

3 3

5370 (
x2 + 1

)
y′ = arctan(x)

3 3

5371
xy′ = 1

3 3

5372
y′ = arcsin(x)

3 3

5373
sin(x)y′ = 1

3 3

5374 (
x3 + 1

)
y′ = x

3 3

5375 (
x2 − 3x+ 2

)
y′ = x

3 3

5376
y′ = x ex

3 3

5377
y′ = 2 sin(x) cos(x)

3 3

5378
y′ = ln(x)

3 3

5379 (
x2 − 1

)
y′ = 1

3 3

5380
x
(
x2 − 4

)
y′ = 1

3 3
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5381
(x+ 1)

(
x2 + 1

)
y′ = 2x2 + x

3 3

5382
y′ = 2xy + 1

3 3

5383
y′′ − 5y′ + 4y = 0

3 3

5384
y′ = 2xy2

1− x2y

3 3

5385
2y′′′ + y′′ − 5y′ + 2y = 0

3 3

5386
x5y′ + y5 = 0

3 3

5387
y′ = 4xy

3 3

5388
y′ + y tan(x) = 0

3 3

5389 (
x2 + 1

)
y′ + 1 + y2 = 0

3 3

5390
y ln(y)− xy′ = 0

3 3

5391
xy′ =

(
−4x2 + 1

)
tan(y)

3 3

5392
y′ sin(y) = x2 3 3

5393
y′ − y tan(x) = 0

3 3

5394
xyy′ = y − 1

3 3
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5395
xy2 − x2y′ = 0

3 3

5396
yy′ = x+ 1

3 3

5397
x2y′ = y

3 3

5398 y′

x2 + 1 = x

y

3 3

5399
y2y′ = 2 + x

3 3

5400
y′ = x2y2

3 3

5401
(y + 1) y′ = −x2 + 1

3 3

5402 y′′

y′
= x2 3 3

5403
y′′y′ = (x+ 1)x

3 3

5404
y′ − xy = 0

3 3

5405
y′ + xy = x

3 3

5406
y′ + y = 1

e2x + 1
3 3

5407
y′ + y = 2x e−x + x2 3 3

5408
2y − x3 = xy′

3 3
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5409
y′ + 2xy = 0

3 3

5410
xy′ − 3y = x4 3 3

5411 (
x2 + 1

)
y′ + 2xy = cot(x)

3 3

5412
y′ + y cot(x) = 2x csc(x)

3 3

5413
y − x+ xy cot(x) + xy′ = 0

3 3

5414
y′ − xy = 0

3 3

5415
y′ − 2xy = 6x ex2 3 3

5416
x ln(x)y′ + y = 3x3 7 7

5417
y′ − y

x
= x2 3 3

5418
y′ + 4y = e−x

3 3

5419
x2y′ + xy = 2x

3 3

5420
xy′ + y = x4y3

3 3

5421
xy2y′ + y3 = x cos(x)

3 3

5422
xy′ + y = xy2

3 3
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5423
y′ + xy = xy4

3 3

5424
(ey − 2xy) y′ = y2

3 3

5425
y − xy′ = y′y2ey

3 3

5426
xy′ + 2 = x3(y − 1) y′

3 3

5427
xy′ = 2x2y + y ln(x)

3 3

5428
y′ sin (2x) = 2y + 2 cos(x)

3 3

5429 (
x+ 2

y

)
y′ + y = 0

3 3

5430
sin(x) tan(y) + 1 + cos(x)

(
sec2(x)

)
yy′ = 0

7 7

5431
y − x3 +

(
x+ y3

)
y′ = 0

3 3

5432
2y2 − 4x+ 5 = (4− 2y + 4xy) y′

7 7

5433
y + y cos (xy) + (x+ x cos (xy)) y′ = 0

3 3

5434
cos(x)

(
cos2(y)

)
+ 2 sin(x) sin(y) cos(y)y′ = 0

3 3

5435
(sin(x) sin(y)− x ey) y′ = ey + cos(x) cos(y)

3 3
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5436
−

sin
(

x
y

)
y

+
x sin

(
x
y

)
y′

y2
= 0

3 3

5437
1 + y + (1− x) y′ = 0

3 3

5438
2xy3 + y cos(x) +

(
3x2y2 + sin(x)

)
y′ = 0

3 3

5439 y

1− x2y2
+ xy′

1− x2y2
= 1

3 3

5440
2xy4 + sin(y) +

(
4x2y3 + x cos(y)

)
y′ = 0

3 3

5441 xy′ + y

1− x2y2
+ x = 0

3 3

5442
2x
(
1 +

√
x2 − y

)
=
√

x2 − y y′
3 3

5443
x ln(y) + xy + (y ln(x) + xy) y′ = 0

3 3

5444 ey2 − csc(y)
(
csc2(x)

)
+
(
2xy ey2 − csc(y) cot(y) cot(x)

)
y′ = 0

3 3

5445
1 + y2 sin (2x)− 2y

(
cos2(x)

)
y′ = 0

3 3

5446 x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0 3 3
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5447
3x2(1 + ln(y)) +

(
x3

y
− 2y

)
y′ = 0

3 3

5448 y − xy′

(x+ y)2
+ y′ = 1 3 3

5449 4y2 − 2x2

4xy2 − x3 + (8y2 − x2) y′
4y3 − x2y

= 0
3 3

5450
x2 − 2y2 + xyy′ = 0

3 3

5451
x2y′ − 3xy − 2y2 = 0

3 3

5452
x2y′ = 3

(
x2 + y2

)
arctan

(y
x

)
+ xy

3 3

5453
x sin

(y
x

)
y′ = y sin

(y
x

)
+ x

3 3

5454
xy′ = y + 2x e−

y
x

3 3

5455
x− y − (x+ y) y′ = 0

3 3

5456
xy′ = 2x− 6y

3 3

5457
xy′ =

√
x2 + y2

3 3

5458
x2y′ = 2xy + y2

3 3

5459
x3 + y3 − xy2y′ = 0

3 3
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5460
y′ = x+ y + 4

x− y − 6
3 3

5461
y′ = x+ y + 4

x+ y − 6
3 3

5462
2x− 2y + (y − 1) y′ = 0

3 3

5463
y′ = x+ y − 1

x+ 4y + 2
3 3

5464
2x+ 3y − 1− 4(x+ 1) y′ = 0

3 3

5465
y′ = 1− xy2

2x2y

3 3

5466
y′ = 2 + 3xy2

4x2y

3 3

5467
y′ = y − xy2

x+ x2y

3 3

5468
y′ = sin

(y
x

)
− cos

(y
x

) 3 3

5469
e

x
y − yy′

x
= 0

3 3

5470 y′ = x2 − xy

y2 cos
(

x
y

) 3 3
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5471
y′ =

y tan
(
y
x

)
x

3 3

5472 (
3x2 − y2

)
y′ − 2xy = 0

3 3

5473
xy − 1 +

(
x2 − xy

)
y′ = 0

3 3

5474
xy′ + y + 3x3y4y′ = 0

3 3

5475
ex + (ex cot(y) + 2y csc(y)) y′ = 0

3 3

5476
(2 + x) sin(y) + x cos(y)y′ = 0

3 3

5477
y +

(
x− 2x2y3

)
y′ = 0

3 3

5478
x+ 3y2 + 2xyy′ = 0

3 3

5479
y + (2x− y ey) y′ = 0

3 3

5480
y ln(y)− 2xy + (x+ y) y′ = 0

3 3

5481
y2 + xy + 1 +

(
x2 + xy + 1

)
y′ = 0

3 3

5482
x3 + xy3 + 3y2y′ = 0

3 3

5483
y′ = 2y

x
+ x3

y
+ x tan

( y

x2

) 3 3

5484
yy′′ + (y′)2 = 0

3 3
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5485
xyy′′ = y′ + (y′)3

3 7

5486
y′′ − k2y = 0

3 3

5487
x2y′′ = 2xy′ + (y′)2

3 3

5488
2yy′′ = 1 + (y′)2

3 3

5489
yy′′ − (y′)2 = 0

3 3

5490
xy′′ + y′ = 4x

3 3

5491 (
x2 + 2y′

)
y′′ + 2xy′ = 0

3 3

5492
yy′′ = y2y′ + (y′)2

3 3

5493
y′′ = y′ey

7 3

5494
y′′ = 1 + (y′)2

3 3

5495
y′′ + (y′)2 = 1

3 3

5496
xy′ + y = x

3 3

5497
x2y′ + y = x2 3 3

5498
x2y′ = y

3 3
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5499
sec(x)y′ = sec(y)

3 3

5500
y′ = x2 + y2

x2 − y2
3 3

5501
y′ = 2y + x

2x− y

7 3

5502
x2y′ + 2xy = 0

3 3

5503
− sin(x) sin(y) + cos(x) cos(y)y′ = 0

3 3

5504
− y + xy′ = 2x

3 3

5505
x2y′ − 2y = 3x2 3 3

5506
y2y′ = x

3 3

5507
csc(x)y′ = csc(y)

3 3

5508
y′ = x+ y

x− y

3 3

5509
y′ = x2 + 2y2

x2 − 2y2
7 7

5510
2x cos(y)− x2 sin(y)y′ = 0

3 3

5511 1
y
− xy′

y2
= 0

7 7
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5512
yy′′ − (y′)2 = 0

3 3

5513
xy′′ = y′ − 2(y′)3

3 3

5514
yy′′ + y′ = 0

3 3

5515
xy′′ − 3y′ = 5x

3 3

5516
y′′ + y′ − 6y = 0

3 3

5517
y′′ + 2y′ + y = 0

3 3

5518
y′′ + 8y = 0

3 3

5519
2y′′ − 4y′ + 4y = 0

3 3

5520
y′′ − 4y′ + 4y = 0

3 3

5521
y′′ − 9y′ + 20y = 0

3 3

5522
2y′′ + 2y′ + 3y = 0

3 3

5523
4y′′ − 12y′ + 9y = 0

3 3

5524
y′′ + y = 0

3 3

5525
y′′ − 6y′ + 25y = 0

3 3

5526
4y′′ + 20y′ + 25y = 0

3 3
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5527
y′′ + 2y′ + 3y = 0

3 3

5528
y′′ = 4y

3 3

5529
4y′′ − 8y′ + 7y = 0

3 3

5530
2y′′ + y′ − y = 0

3 3

5531
y′′ + 4y′ + 5y = 0

3 3

5532
y′′ + 4y′ + 5y = 0

3 3

5533
y′′ + 4y′ − 5y = 0

3 3

5534
y′′ − 5y′ + 6y = 0

3 3

5535
y′′ − 6y′ + 5y = 0

3 3

5536
y′′ − 6y′ + 9y = 0

3 3

5537
y′′ + 4y′ + 5y = 0

3 3

5538
y′′ + 4y′ + 2y = 0

3 3

5539
y′′ + 8y′ − 9y = 0

3 3

5540
x2y′′ + 3xy′ + 10y = 0

3 3

5541
2x2y′′ + 10xy′ + 8y = 0

3 3
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5542
x2y′′ + 2xy′ − 12y = 0

3 3

5543
4x2y′′ − 3y = 0

3 3

5544
x2y′′ − 3xy′ + 4y = 0

3 3

5545
x2y′′ + 2xy′ − 6y = 0

3 3

5546
x2y′′ + 2xy′ + 3y = 0

3 3

5547
x2y′′ + xy′ − 2y = 0

3 3

5548
x2y′′ + xy′ − 16y = 0

3 3

5549
y′′ + 3y′ − 10y = 6 e4x

3 3

5550
y′′ + 4y = 3 sin(x)

3 3

5551
y′′ + 10y′ + 25y = 14 e−5x 3 3

5552
y′′ − 2y′ + 5y = 25x2 + 12

3 3

5553
y′′ − y′ − 6y = 20 e−2x 3 3

5554
y′′ − 3y′ + 2y = 14 sin (2x)− 18 cos (2x)

3 3

5555
y′′ + y = 2 cos(x)

3 3

5556
y′′ − 2y′ = 12x− 10

3 3
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5557
y′′ − 2y′ + y = 6 ex

3 3

5558
y′′ − 2y′ + 2y = ex sin(x)

3 3

5559
y′′ + y′ = 10x4 + 2

3 3

5560
y′′ + 4y = 4 cos (2x) + 6 cos(x) + 8x2 − 4x

3 3

5561
y′′ + 9y = 2 sin (3x) + 4 sin(x)− 26 e−2x + 27x3 3 3

5562
y′′ − 3y = e2x

3 3

5563
y′′′ + y′ = sin(x)

3 3

5564
y′′ + 4y = tan (2x)

3 3

5565
y′′ + 2y′ + y = e−x ln(x)

3 3

5566
y′′ − 2y′ − 3y = 64x e−x

3 3

5567
y′′ + 2y′ + 5y = e−x sec (2x)

3 3

5568
2y′′ + 3y′ + y = e−3x 3 3

5569
y′′ − 3y′ + 2y = 1

1 + e−x

3 3

5570
y′′ + y = sec(x)

3 3
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5571
y′′ + y = cot2(x)

3 3

5572
y′′ + y = cot (2x)

3 3

5573
y′′ + y = x cos(x)

3 3

5574
y′′ + y = tan(x)

3 3

5575
y′′ + y = sec(x) tan(x)

3 3

5576
y′′ + y = sec(x) csc(x)

3 3

5577
y′′ − 2y′ + y = 2x

3 3

5578
y′′ − y′ − 6y = e−x

3 3

5579 (
x2 − 1

)
y′′ − 2xy′ + 2y =

(
x2 − 1

)2 3 3

5580 (
x2 + x

)
y′′ +

(
−x2 + 2

)
y′ − (2 + x) y = x(x+ 1)2

3 3

5581
(1− x) y′′ + xy′ − y = (1− x)2

3 3

5582
xy′′ − (x+ 1) y′ + y = x2e2x

3 3

5583
x2y′′ − 2xy′ + 2y = x e−x

3 3

5584
y′′ + y = 0

3 3
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5585
y′′ − y = 0

3 3

5586
xy′′ + 3y′ = 0

3 3

5587
x2y′′ + xy′ − 4y = 0

3 3

5588 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

5589
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

5590
y′′ − xy′

x− 1 + y

x− 1 = 0
7 3

5591
x2y′′ + 2xy′ − 2y = 0

7 3

5592
x2y′′ − x(2 + x) y′ + (2 + x) y = 0

3 3

5593
y′′ − xf(x)y′ + f(x)y = 0

3 3

5594
xy′′ − (1 + 2x) y′ + (x+ 1) y = 0

3 3

5595
y′′′ − 3y′′ + 2y′ = 0

3 3

5596
y′′′ − 3y′′ + 4y′ − 2y = 0

3 3

5597
y′′′ − y = 0

3 3

5598
y′′′ + y = 0

3 3
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5599
y′′′ + 3y′′ + 3y′ + y = 0

3 3

5600
y′′′′ + 4y′′′ + 6y′′ + 4y′ + y = 0

3 3

5601
y′′′′ − y = 0

3 3

5602
y′′′′ + 5y′′ + 4y = 0

3 3

5603
y′′′′ − 2a2y′′ + a4y = 0

3 3

5604
y′′′′ + 2a2y′′ + a4y = 0

3 3

5605
y′′′′ + 2y′′′ + 2y′′ + 2y′ + y = 0

3 3

5606
y′′′′ + 2y′′′ − 2y′′ − 6y′ + 5y = 0

3 3

5607
y′′′ − 6y′′ + 11y′ − 6y = 0

3 3

5608
y′′′′ + y′′′ − 3y′′ − 5y′ − 2y = 0

3 3

5609
y(5) − 6y′′′′ − 8y′′′ + 48y′′ + 16y′ − 96y = 0

3 3

5610
y′′′′ = 0

3 3

5611
y′′′′ = sin(x) + 24

3 3

5612
y′′′ − 3y′′ + 2y′ = 10 + 42 e3x

3 3

5613
y′′′ − y′ = 1

3 3
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5614
x3y′′′ + 3x2y′′ = 0

3 3

5615
x3y′′′ + x2y′′ − 2xy′ + 2y = 0

3 3

5616
x3y′′′ + 2x2y′′ + xy′ − y = 0

3 3

5617
x3y′′′′ + 8x2y′′′ + 8xy′′ − 8y′ = 0

3 3

5618
y′′ − 3y′ + y = 0

3 3

5619
y′′ + y′ + y = 0

3 3

5620
y′′ + 6y′ + 9y = 0

3 3

5621
y′′ − y′ + 6y = 0

3 3

5622
y′′ − 2y′ − 5y = x

3 3

5623
y′′ + y = ex

3 3

5624
y′′ + y′ + y = sin(x)

3 3

5625
y′′ − y = e3x

3 3

5626
y′′ + 9y = 0

3 3

5627
y′′ − y′ + 4y = x

3 3

5628
y′′ + 2y′ + 5y = ex

3 3
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5629
y′′ + 3y′ + 4y = sin(x)

3 3

5630
y′′ + y = e−x

3 3

5631
y′′ − y = cos(x)

3 3

5632
y′′ = tan(x)

3 3

5633
y′′ − 2y′ = ln(x)

3 3

5634
y′′ + 3y′ + 2y = 2x− 1

3 3

5635
y′′ − 3y′ + 2y = e−x

3 3

5636
y′′ − y′ − 2y = cos(x)

3 3

5637
y′′ + 2y′ − y = x ex sin(x)

3 3

5638
y′′ + 9y = sec (2x)

3 3

5639
y′′ + 4y′ + 4y = ln(x)x

3 3

5640
x2y′′ + 3xy′ + y = 2

x

3 3

5641
y′′ + 4y = tan2(x)

3 3

5642
y′′ − y = 3 e2x

3 3
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5643
y′′ + y = −8 sin (3x)

3 3

5644
y′′ + y′ + y = x2 + 2x+ 2

3 3

5645
y′′ + y′ = x− 1

x

3 3

5646
x2y′′ − 2xy′ + 2y = 0

3 3

5647
y′′ + 9y = −3 cos (2x)

3 3

5648
y′ + y = cos(x)

3 3

5649
y′′ = −3y

3 3

5650
y′′ + sin(y) = 0

3 3

5651
y′ = 2xy

3 3

5652
y′ = 2xy

3 3

5653
y′ + y = 1

3 3

5654
y′ + y = 1

3 3

5655
y′ − y = 2

3 3

5656
y′ − y = 2

3 3
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5657
y′ + y = 0

3 3

5658
y′ + y = 0

3 3

5659
y′ − y = 0

3 3

5660
y′ − y = 0

3 3

5661
y′ − y = x2 3 3

5662
y′ − y = x2 3 3

5663
xy′ = y

3 3

5664
xy′ = y

3 3

5665
x2y′ = y

3 7

5666
x2y′ = y

3 3

5667
y′ − y

x
= x2 3 3

5668
y′ − y

x
= x2 3 3

5669
y′ + y

x
= x

3 3

5670
y′ = 1√

−x2 + 1
3 3
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5671
y′ = y + 1

3 3

5672
y′ = x− y

3 3

5673
y′ = x− y

3 3

5674
y′′ + xy′ + y = 0

3 3

5675
y′′ − y′ + xy = 0

3 3

5676
y′′ + 2xy′ − y = x

3 3

5677
y′′ + y′ − x2y = 1

3 3

5678 (
x2 + 1

)
y′′ + xy′ + y = 0

3 3

5679
y′′ + (x+ 1) y′ − y = 0

3 3

5680 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

5681
y′′ + xy′ + y = 0

3 3

5682
y′′ + y′ − xy = 0

3 3

5683
y′′ + y′ − xy = 0

3 3

5684
y′′ +

(
p+ 1

2 − x2

4

)
y = 0

3 3
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5685
y′′ + xy = 0

3 3

5686 (
−x2 + 1

)
y′′ − xy′ + p2y = 0

3 3

5687
y′′ − 2xy′ + 2py = 0

3 3

5688
x3(x− 1) y′′ − 2(x− 1) y′ + 3xy = 0

3 7

5689
x2(x2 − 1

)
y′′ − x(1− x) y′ + 2y = 0

3 3

5690
x2y′′ + (−x+ 2) y′ = 0

3 7

5691
(3x+ 1)xy′′ − (x+ 1) y′ + 2y = 0

3 3

5692
y′′ + sin(x)y = 0

3 3

5693
xy′′ + sin(x)y = 0

3 3

5694
x2y′′ + sin(x)y = 0

3 3

5695
x3y′′ + sin(x)y = 0

3 3

5696
x4y′′ + sin(x)y = 0

3 7

5697
x3y′′ + (−1 + cos (2x)) y′ + 2xy = 0

3 3

5698
4x2y′′ +

(
2x4 − 5x

)
y′ +

(
3x2 + 2

)
y = 0

3 3
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5699
x2y′′ + 3xy′ + 4xy = 0

3 3

5700
x3y′′ − 4x2y′ + 3xy = 0

3 3

5701
4xy′′ + 3y′ + y = 0

3 3

5702
2xy′′ + (3− x) y′ − y = 0

3 3

5703
2xy′′ + (x+ 1) y′ + 3y = 0

3 3

5704
2x2y′′ + xy′ − (x+ 1) y = 0

3 3

5705
x2y′′ + xy′ + x2y = 0

3 3

5706
y′′ + y′

x2 − y

x3 = 0
3 7

5707
x2y′′ + (3x− 1) y′ + y = 0

3 7

5708
x2y′′ − 3xy′ + (4x+ 4) y = 0

3 3

5709
4x2y′′ − 8x2y′ +

(
4x2 + 1

)
y = 0

3 3

5710
xy′′ + 2y′ + xy = 0

3 3

5711
x2y′′ − x2y′ +

(
x2 − 2

)
y = 0

3 3

5712
xy′′ − y′ + 4x3y = 0

3 3
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5713
(x− 1)2 y′′ − 3(x− 1) y′ + 2y = 0

3 3

5714
3(x+ 1)2 y′′ − (x+ 1) y′ − y = 0

3 3

5715
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3

5716
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

5717
x(1− x) y′′ +

(
3
2 − 2x

)
y′ + 2y = 0

3 3

5718 (
2x2 + 2x

)
y′′ + (1 + 5x) y′ + y = 0

3 3

5719 (
x2 − 1

)
y′′ + (5x+ 4) y′ + 4y = 0

3 3

5720 (
x2 − x− 6

)
y′′ + (3x+ 5) y′ + y = 0

3 3

5721 (
−x2 + 1

)
y′′ − xy′ + p2y = 0

3 3

5722
(1− ex) y′′ + y′

2 + y ex = 0
3 3

5723
y′′ + 2xy = x2 3 3

5724
y′′ − xy′ + y = x

3 3

5725
y′′ + y′ + y = x3 − x

3 3
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5726
2y′′ + xy′ + y = 0

3 3

5727 (
x2 + 4

)
y′′ − y′ + y = 0

3 3

5728 (
x2 + 1

)
y′′ − xy′ + y = 0

3 3

5729
y′′ − (x+ 1) y′ − xy = 0

3 3

5730
(x− 1) y′′ + (x+ 1) y′ + y = 0

3 3

5731 (
x2 + 1

)
x2y′′ − xy′ + (2 + x) y = 0

3 3

5732
x2y′′ + xy′ + (x+ 1) y = 0

3 3

5733
xy′′ − 4y′ + xy = 0

3 3

5734
4x2y′′ + 4x2y′ + 2y = 0

3 3

5735
2xy′′ + (1− x) y′ + y = 0

3 3

5736
xy′′ − (x− 1) y′ + 2y = 0

3 3

5737
x2y′′ + x(1− x) y′ + y = 0

3 3

5738
xy′′ + (x+ 1) y′ + y = 0

3 3

5739
x3y′′′ + 2x2y′′ +

(
x2 + x

)
y′ + xy = 0

3 3
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5740
x3y′′′ + x2y′′ − 3xy′ + (x− 1) y = 0

3 3

5741
x3y′′′ − 2x2y′′ +

(
x2 + 2x

)
y′ − xy = 0

3 3

5742
x3y′′′ +

(
2x3 − x2) y′′ − xy′ + y = 0

3 3

5743
x3y′′ + x2y′ + y = 0

3 3

5744
9(−2 + x)2 (x− 3) y′′ + 6x(−2 + x) y′ + 16y = 0

3 3

5745 (
−x2 + 1

)
y′′ − 2xy′ + p(p+ 1) y = 0

3 3

5746
y′′ + 5y′ + 6y = 5 e3t

3 3

5747
y′′ + y′ − 6y = t

3 3

5748
y′′ − y = t2

3 3

5749
Li′ +Ri = E0θ(t)

3 3

5750
Li′ +Ri = E0δ(t)

3 3

5751
Li′ +Ri = E0 sin (ωt)

3 3

5752
y′′ + 3y′ − 5y = 1

3 3

5753
y′′ + 3y′ − 2y = −6 eπ−t

3 3
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5754
y′′ + 2y′ − y = t e−t

3 3

5755
y′′ − y′ + y = 3 e−t

3 3

5756
y′′ − 5y′ + 4y = 0

3 3

5757
y′′ + 3y′ + 3y = 2

3 3

5758
y′′ + y′ + 2y = t

3 3

5759
y′′ − 7y′ + 12y = t e2t

3 3

5760
i′′ + 2i′ + 3i =


30 0 < t < 2π
0 2π ≤ t ≤ 5π
10 5π < t < ∞

3 7

5761
[x′(t) = x(t) + 3y(t), y′(t) = 3x(t) + y(t)]

3 3

5762
[x′(t) = x(t) + 3y(t), y′(t) = 3x(t) + y(t)]

3 3

5763
[x′(t) = x(t) + 2y(t), y′(t) = 3x(t) + 2y(t)]

3 3

5764
[x′(t) = x(t)+2y(t)+ t−1, y′(t) = 3x(t)+2y(t)−5t−2]

3 3

5765
[x′(t) = x(t) + y(t), y′(t) = y(t)]

3 3

5766
[x′(t) = x(t), y′(t) = y(t)]

3 3
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5767
[x′(t) = −3x(t) + 4y(t), y′(t) = −2x(t) + 3y(t)]

3 3

5768
[x′(t) = 4x(t)− 2y(t), y′(t) = 5x(t) + 2y(t)]

3 3

5769
[x′(t) = 5x(t) + 4y(t), y′(t) = −x(t) + y(t)]

3 3

5770
[x′(t) = 4x(t)− 3y(t), y′(t) = 8x(t)− 6y(t)]

3 3

5771
[x′(t) = 2x(t), y′(t) = 3y(t)]

3 3

5772
[x′(t) = −4x(t)− y(t), y′(t) = x(t)− 2y(t)]

3 3

5773
[x′(t) = 7x(t) + 6y(t), y′(t) = 2x(t) + 6y(t)]

3 3

5774
[x′(t) = x(t)− 2y(t), y′(t) = 4x(t) + 5y(t)]

3 3

5775
[x′(t) = x(t)+y(t)−5t+2, y′(t) = 4x(t)−2y(t)−8t−8]

3 3

5776
[x′(t) = 3x(t)− 4y(t), y′(t) = 4x(t)− 7y(t)]

3 3

5777
[x′(t) = x(t) + y(t), y′(t) = 4x(t) + y(t)]

3 3

5778 [
x′(t) = −3x(t) +

√
2 y(t), y′(t) =

√
2 x(t)− 2y(t)

] 3 3

5779
[x′(t) = 5x(t) + 3y(t), y′(t) = −6x(t)− 4y(t)]

3 3

5780
[x′(t) = 3x(t) + 2y(t), y′(t) = −2x(t)− y(t)]

3 3
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5781
[x′(t) = x(t) + y(t), y′(t) = −x(t) + y(t)]

3 3

5782
[x′(t) = 3x(t)− 5y(t), y′(t) = −x(t) + 2y(t)]

3 3

5783
[x′(t) = x(t) + 2y(t), y′(t) = −4x(t) + y(t)]

3 3

5784 [x′(t) = 3x(t) + 2y(t) + z(t), y′(t) = −2x(t)
− y(t) + 3z(t), z′(t) = x(t) + y(t) + z(t)]

3 3

5785 [x′(t) = −x(t) + y(t)− z(t), y′(t) = 2x(t)
− y(t)− 4z(t), z′(t) = 3x(t)− y(t) + z(t)]

3 3

5786 [x′(t) = x(t) + 2y(t)− 4t
+ 1, y′(t) = −x(t) + 2y(t) + 3t+ 4]

3 3

5787
[x′(t) =−2x(t)+ y(t)− t+3, y′(t) = x(t)+4y(t)+ t− 2]

3 3

5788 [x′(t) = −4x(t) + y(t)− t

+ 3, y′(t) = −x(t)− 5y(t) + t+ 1]
3 3

5789
[x′(t) = x(t)y(t) + 1, y′(t) = −x(t) + y(t)]

7 7

5790
[x′(t) = ty(t) + 1, y′(t) = −tx(t) + y(t)]

7 7

5791
y′ = y2 − x

3 3

5792
y′ = y2 − x

3 3

5793
y′ − 2y = x2 3 3
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5794
y′ − 2y = x2 3 3

5795
y′ = y + x ey

3 3

5796
y′ = y + x ey

7 7

5797
y′′ + y = 0

3 3

5798
y′′ + y = 0

3 3

5799
y′′ − y = 0

3 3

5800
y′′ − y = 0

3 3

5801
y′′ − y′ = 0

3 3

5802
y′′ − y′ = 0

3 3

5803
y′′ + 2y′ = 0

3 3

5804
y′′ + 2y′ = 0

3 3

5805
y′′ − xy = 0

3 3

5806
y′′ + x2y = 0

3 3

5807
y′′ − 2xy′ + y = 0

3 3

5808
y′′ − xy′ + 2y = 0

3 3

Continued on next page

473



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

5809
y′′ + x2y′ + xy = 0

3 3

5810
y′′ + 2xy′ + 2y = 0

3 3

5811
(x− 1) y′′ + y′ = 0

3 3

5812
(2 + x) y′′ + xy′ − y = 0

3 3

5813
y′′ − (x+ 1) y′ − y = 0

3 3

5814 (
x2 + 1

)
y′′ − 6y = 0

3 3

5815 (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 3

5816 (
x2 − 1

)
y′′ + xy′ − y = 0

3 3

5817
(x− 1) y′′ − xy′ + y = 0

3 3

5818
(x+ 1) y′′ − (−x+ 2) y′ + y = 0

3 3

5819
y′′ − 2xy′ + 8y = 0

3 3

5820 (
x2 + 1

)
y′′ + 2xy′ = 0

3 3

5821
y′′ + sin(x)y = 0

3 3

5822
y′′ + exy′ − y = 0

3 3
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5823
cos(x)y′′ + y′ + 5y = 0

3 3

5824
cos(x)y′′ + y′ + 5y = 0

3 3

5825
y′′ − xy = 1

3 3

5826
y′′ − 4xy′ − 4y = ex

3 3

5827
xy′′ + sin(x)y = 0

3 3

5828
y′′ + 5xy′ + y

√
x = 0

7 7

5829
y′′ + xy′ + y = 0

3 3

5830
y′′ + y cos(x) = 0

3 3

5831
x3y′′ + 4x2y′ + 3y = 0

3 7

5832
x(x+ 3)2 y′′ − y = 0

3 3

5833 (
x2 − 9

)2
y′′ + (x+ 3) y′ + 2y = 0

3 3

5834
y′′ − y′

x
+ y

(x− 1)3
= 0 3 3

5835 (
x3 + 4x

)
y′′ − 2xy′ + 6y = 0

3 3

5836
x2(x− 5)2 y′′ + 4xy′ +

(
x2 − 25

)
y = 0

3 3

Continued on next page

475



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

5837 (
x2 + x− 6

)
y′′ + (x+ 3) y′ + (−2 + x) y = 0

3 3

5838
x
(
x2 + 1

)2
y′′ + y = 0

3 3

5839
x3(x2−25

)
(−2+x)2 y′′+3x(−2+x) y′+7(x+5) y = 0

3 7

5840 (
x3 − 2x2 + 3x

)2
y′′ + x(x− 3)2 y′ − (x+ 1) y = 0

3 3

5841 (
x2 − 1

)
y′′ + 5(x+ 1) y′ +

(
x2 − x

)
y = 0

3 3

5842
xy′′ + (x+ 3) y′ + 7x2y = 0

3 3

5843
x2y′′ +

(
5
3x+ x2

)
y′ − y

3 = 0
3 3

5844
xy′′ + y′ + 10y = 0

3 3

5845
2xy′′ − y′ + 2y = 0

3 3

5846
2xy′′ + 5y′ + xy = 0

3 3

5847
4xy′′ + y′

2 + y = 0
3 3

5848
2x2y′′ − xy′ +

(
x2 + 1

)
y = 0

3 3

5849
3xy′′ + (−x+ 2) y′ − y = 0

3 3
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5850
x2y′′ −

(
x− 2

9

)
y = 0

3 3

5851
2xy′′ − (2x+ 3) y′ + y = 0

3 3

5852
x2y′′ + xy′ +

(
x2 − 4

9

)
y = 0

3 3

5853
9x2y′′ + 9x2y′ + 2y = 0

3 3

5854
2x2y′′ + 3xy′ + (2x− 1) y = 0

3 3

5855
xy′′ + 2y′ − xy = 0

3 3

5856
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

5857
xy′′ − xy′ + y = 0

3 3

5858
y′′ + 3y′

x
− 2y = 0

3 3

5859
xy′′ + (1− x) y′ − y = 0

3 3

5860
xy′′ + y′ + y = 0

3 3

5861
xy′′ + (x− 6) y′ − 3y = 0

3 3

5862
x(x− 1) y′′ + 3y′ − 2y = 0

3 3
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5863
y′′ + 2y′

t
+ λy = 0

3 3

5864
x3y′′ + y = 0

3 7

5865
x2y′′ + (3x− 1) y′ + y = 0

3 7

5866
x2y′′ + xy′ +

(
x2 − 1

9

)
y = 0

3 3

5867
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3

5868
4x2y′′ + 4xy′ +

(
4x2 − 25

)
y = 0

3 3

5869
16x2y′′ + 16xy′ +

(
16x2 − 1

)
y = 0

3 3

5870
xy′′ + y′ + xy = 0

3 3

5871
y′ + xy′′ +

(
x− 4

x

)
y = 0

3 3

5872
x2y′′ + xy′ +

(
9x2 − 4

)
y = 0

3 3

5873
x2y′′ + xy′ +

(
36x2 − 1

4

)
y = 0

3 3

5874
x2y′′ + xy′ +

(
25x2 − 4

9

)
y = 0

3 3
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5875
x2y′′ + xy′ +

(
2x2 − 64

)
y = 0

3 3

5876
xy′′ + 2y′ + 4y = 0

3 3

5877
xy′′ + 3y′ + xy = 0

3 3

5878
xy′′ − y′ + xy = 0

3 3

5879
xy′′ − 5y′ + xy = 0

3 3

5880
x2y′′ +

(
x2 − 2

)
y = 0

3 3

5881
4x2y′′ +

(
16x2 + 1

)
y = 0

3 3

5882
xy′′ + 3y′ + x3y = 0

3 3

5883
9x2y′′ + 9xy′ +

(
x6 − 36

)
y = 0

3 3

5884
y′′ − x2y = 0

3 3

5885
xy′′ + y′ − 7x3y = 0

3 3

5886
y′′ + y = 0

3 3

5887
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

5888
16x2y′′ + 32xy′ +

(
x4 − 12

)
y = 0

3 3
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5889
4x2y′′ − 4xy′ +

(
16x2 + 3

)
y = 0

3 3

5890
2xy′′ + y′ + y = 0

3 3

5891
y′′ − xy′ − y = 0

3 3

5892
(x− 1) y′′ + 3y = 0

3 3

5893
y′′ − x2y′ + xy = 0

3 3

5894
xy′′ − (2 + x) y′ + 2y = 0

3 3

5895
cos(x)y′′ + y = 0

3 3

5896
y′′ + xy′ + 2y = 0

3 3

5897
(2 + x) y′′ + 3y = 0

3 3

5898
(1− 2 sin(x)) y′′ + xy = 0

3 3

5899
y′′ + xy′ + y = 0

3 3

5900
xy′′ + (1− cos(x)) y′ + x2y = 0

3 3

5901
(ex − 1− x) y′′ + xy = 0

3 3

5902
y′′ + x2y′ + 2xy = 10x3 − 2x+ 5

3 3

5903
y′ − y = 1

3 3
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5904
2y′ + y = 0

3 3

5905
y′ + 6y = e4t

3 3

5906
y′ − y = 2 cos (5t)

3 3

5907
y′′ + 5y′ + 4y = 0

3 3

5908
y′′ − 4y′ = 6 e3t − 3 e−t

3 3

5909
y′′ + y =

√
2 sin

(√
2 t
) 3 3

5910
y′′ + 9y = et

3 3

5911
2y′′′ + 3y′′ − 3y′ − 2y = e−t

3 3

5912
y′′′ + 2y′′ − y′ − 2y = sin (3t)

3 3

5913
y′ + y = e−3t cos (2t)

3 3

5914
y′′ − 2y′ + 5y = 0

3 3

5915
y′ + 4y = e−4t 3 3

5916
y′ − y = 1 + t et

3 3

5917
y′′ + 2y′ + y = 0

3 3
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5918
y′′ − 4y′ + 4y = t3e2t

3 3

5919
y′′ − 6y′ + 9y = t

3 3

5920
y′′ − 4y′ + 4y = t3

3 3

5921
y′′ − 6y′ + 13y = 0

3 3

5922
2y′′ + 20y′ + 51y = 0

3 3

5923
y′′ − y = et cos(t)

3 3

5924
y′′ − 2y′ + 5y = t+ 1

3 3

5925
y′′ + 2y′ + y = 0

3 3

5926
y′′ + 8y′ + 20y = 0

3 3

5927
y′ + y =

{
0 0 ≤ t < 1
5 1 ≤ t

3 3

5928
y′ + y =

{
1 0 ≤ t < 1
−1 1 ≤ t

3 3

5929
y′ + y =

{
t 0 ≤ t < 1
0 1 ≤ t

3 3
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5930
y′′ + 4y =

{
1 0 ≤ t < 1
0 1 ≤ t

3 3

5931
y′′ + 4y = sin(t)θ(−2π + t)

3 3

5932
y′′ − 5y′ + 6y = θ(t− 1)

3 3

5933
y′′ + y =


0 0 ≤ t < π

1 π ≤ t < 2π
0 2π ≤ t

3 3

5934
y′′ + 4y′ + 3y = 1− θ(t− 2)− θ(t− 4) + θ(t− 6)

3 3

5935
y′ + y = t sin(t)

3 3

5936
y′ − y = t et sin(t)

3 3

5937
y′′ + 9y = cos (3t)

3 3

5938
y′′ + y = sin(t)

3 3

5939
y′′ + 16y =

{
cos (4t) 0 ≤ t < π

0 π ≤ t

3 3

5940
y′′ + y =

 1 0 ≤ t < π
2

sin(t) π
2 ≤ t

3 3
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5941
ty′′ − y′ = 2t2

3 3

5942
2y′′ + ty′ − 2y = 10

3 3

5943
y′′ + y = sin(t) + t sin(t)

3 3

5944
y′ − 3y = δ(t− 2)

3 3

5945
y′ + y = δ(t− 1)

3 3

5946
y′′ + y = δ(−2π + t)

3 3

5947
y′′ + 16y = δ(−2π + t)

3 3

5948
y′′ + y = δ

(
t− π

2

)
+ δ

(
t− 3π

2

) 3 3

5949
y′′ + y = δ(−2π + t) + δ(t− 4π)

3 3

5950
y′′ + 2y′ = δ(t− 1)

3 3

5951
y′′ − 2y′ = 1 + δ(t− 2)

3 3

5952
y′′ + 4y′ + 5y = δ(−2π + t)

3 3

5953
y′′ + 2y′ + y = δ(t− 1)

3 3

5954
y′′ + 4y′ + 13y = δ(−π + t) + δ(−3π + t)

3 3

Continued on next page

484



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

5955
y′′ − 7y′ + 6y = et + δ(t− 2) + δ(t− 4)

3 3

5956
y′′ + 2y′ + 10y = 0

3 3

5957
y′′ + 2y′ + 10y = δ(t)

3 3

5958
[x′(t) = 3x(t)− 5y(t), y′(t) = 4x(t) + 8y(t)]

3 3

5959
[x′(t) = 4x(t)− 7y(t), y′(t) = 5x(t)]

3 3

5960 [x′(t) = −3x(t) + 4y(t)− 9z(t), y′(t) = 6x(t)
− y(t), z′(t) = 10x(t) + 4y(t) + 3z(t)]

3 3

5961 [x′(t) = x(t)− y(t), y′(t) = x(t)
+ 2z(t), z′(t) = −x(t) + z(t)]

3 3

5962 [x′(t) = x(t)−y(t)+z(t)+t−1, y′(t) = 2x(t)+y(t)
− z(t)− 3t2, z′(t) = x(t) + y(t) + z(t) + t2 − t+2]

3 3

5963 [x′(t) = −3x(t) + 4y(t) + e−t sin (2t) , y′(t) = 5x(t)
+ 9z(t) + 4 e−t cos (2t) , z′(t) = y(t) + 6z(t)− e−t]

3 3

5964
[x′(t) = 4x(t) + 2y(t) + et, y′(t) = −x(t) + 3y(t)− et]

3 3

5965 [x′(t) = 7x(t) + 5y(t)− 9z(t)
− 8 e−2t, y′(t) = 4x(t) + y(t) + z(t)
+ 2 e5t, z′(t) = −2y(t) + 3z(t) + e5t − 3 e−2t]

3 3

Continued on next page

485



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

5966 [x′(t) = x(t)− y(t) + 2z(t) + e−t

− 3t, y′(t) = 3x(t)− 4y(t) + z(t) + 2 e−t

+ t, z′(t) = −2x(t) + 5y(t) + 6z(t) + 2 e−t − t]

3 3

5967 [x′(t) = 3x(t)− 7y(t) + 4 sin(t)
+(t−4) e4t, y′(t) = x(t)+y(t)+8 sin(t)+(2t+1) e4t]

3 3

5968
[x′(t) = 3x(t)− 4y(t), y′(t) = 4x(t)− 7y(t)]

3 3

5969
[x′(t) = −2x(t) + 5y(t), y′(t) = −2x(t) + 4y(t)]

3 3

5970 [
x′(t) = −x(t) + y(t)

4 , y′(t) = x(t)− y(t)
] 3 3

5971
[x′(t) = 2x(t) + y(t), y′(t) = −x(t)]

3 3

5972 [x′(t) = x(t) + 2y(t) + z(t), y′(t) = 6x(t)
− y(t), z′(t) = −x(t)− 2y(t)− z(t)]

3 3

5973 [x′(t) = x(t) + z(t), y′(t) = x(t)
+ y(t), z′(t) = −2x(t)− z(t)]

3 3

5974
[x′(t) = x(t) + 2y(t), y′(t) = 4x(t) + 3y(t)]

3 3

5975
[x′(t) = 2x(t) + 2y(t), y′(t) = x(t) + 3y(t)]

3 3

5976 [
x′(t) = −4x(t) + 2y(t), y′(t) = −5x(t)

2 + 2y(t)
] 3 3
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5977 [
x′(t) = −5x(t)

2 + 2y(t), y′(t) = 3x(t)
4 − 2y(t)

] 3 3

5978
[x′(t) = 10x(t)− 5y(t), y′(t) = 8x(t)− 12y(t)]

3 3

5979
[x′(t) = −6x(t) + 2y(t), y′(t) = −3x(t) + y(t)]

3 3

5980
[x′(t) = x(t)+y(t)−z(t), y′(t) = 2y(t), z′(t) = y(t)−z(t)]

3 3

5981 [x′(t) = 2x(t)− 7y(t), y′(t) = 5x(t)
+ 10y(t) + 4z(t), z′(t) = 5y(t) + 2z(t)]

3 3

5982 [x′(t) = −x(t) + y(t), y′(t) = x(t)
+ 2y(t) + z(t), z′(t) = 3y(t)− z(t)]

3 3

5983
[x′(t) = x(t) + z(t), y′(t) = y(t), z′(t) = x(t) + z(t)]

3 3

5984

[
x′(t) = −x(t)− y(t), y′(t) = 3x(t)

4 − 3y(t)
2

+ 3z(t), z′(t) = x(t)
8 + y(t)

4 − z(t)
2

] 3 3

5985

[
x′(t) = −x(t)− y(t), y′(t) = 3x(t)

4 − 3y(t)
2

+ 3z(t), z′(t) = x(t)
8 + y(t)

4 − z(t)
2

] 3 3

5986 [x′(t) = −x(t) + 4y(t) + 2z(t), y′(t) = 4x(t)
− y(t)− 2z(t), z′(t) = 6z(t)]

3 3
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5987 [
x′(t) = x(t)

2 , y′(t) = x(t)− y(t)
2

] 3 3

5988 [x′(t) = x(t) + y(t)
+ 4z(t), y′(t) = 2y(t), z′(t) = x(t) + y(t) + z(t)]

3 3

5989

[
x′(t) = 9x(t)

10 + 21y(t)
10 + 16z(t)

5 , y′(t) = 7x(t)
10

+ 13y(t)
2 + 21z(t)

5 , z′(t) = 11x(t)
10 + 17y(t)

10 + 17z(t)
5

] 3 3

5990

[
x′
1(t) = x1(t)+2x3(t)−

9x4(t)
5 , x′

2(t) =
51x2(t)

10
− x4(t) + 3x5(t), x′

3(t) = x1(t) + 2x2(t)

− 3x3(t), x′
4(t) = x2(t)−

31x3(t)
10

+ 4x4(t), x′
5(t) = −14x1(t)

5 + 3x4(t)
2 − x5(t)

]
3 3

5991
[x′(t) = 3x(t)− y(t), y′(t) = 9x(t)− 3y(t)]

3 3

5992
[x′(t) = −6x(t) + 5y(t), y′(t) = −5x(t) + 4y(t)]

3 3

5993
[x′(t) = −x(t) + 3y(t), y′(t) = −3x(t) + 5y(t)]

3 3

5994
[x′(t) = 12x(t)− 9y(t), y′(t) = 4x(t)]

3 3

5995 [x′(t) = 3x(t)− y(t)− z(t), y′(t) = x(t)
+ y(t)− z(t), z′(t) = x(t)− y(t) + z(t)]

3 3
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5996 [x′(t) = 3x(t) + 2y(t) + 4z(t), y′(t) = 2x(t)
+ 2z(t), z′(t) = 4x(t) + 2y(t) + 3z(t)]

3 3

5997 [x′(t) = 5x(t)− 4y(t), y′(t) = x(t)
+ 2z(t), z′(t) = 2y(t) + 5z(t)]

3 3

5998
[x′(t) = x(t), y′(t) = 3y(t) + z(t), z′(t) = −y(t) + z(t)]

3 3

5999
[x′(t) = x(t), y′(t) = 2x(t) + 2y(t)− z(t), z′(t) = y(t)]

3 3

6000
[x′(t) = 4x(t) + y(t), y′(t) = 4y(t) + z(t), z′(t) = 4z(t)]

3 3

6001
[x′(t) = 2x(t) + 4y(t), y′(t) = −x(t) + 6y(t)]

3 3

6002
[x′(t) = z(t), y′(t) = y(t), z′(t) = x(t)]

3 3

6003
[x′(t) = 6x(t)− y(t), y′(t) = 5x(t) + 2y(t)]

3 3

6004
[x′(t) = x(t) + y(t), y′(t) = −2x(t)− y(t)]

3 3

6005
[x′(t) = 5x(t) + y(t), y′(t) = −2x(t) + 3y(t)]

3 3

6006
[x′(t) = 4x(t) + 5y(t), y′(t) = −2x(t) + 6y(t)]

3 3

6007
[x′(t) = 4x(t)− 5y(t), y′(t) = 5x(t)− 4y(t)]

3 3

6008
[x′(t) = x(t)− 8y(t), y′(t) = x(t)− 3y(t)]

3 3

6009
[x′(t) = z(t), y′(t) = −z(t), z′(t) = y(t)]

3 3
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6010 [x′(t) = 2x(t) + y(t) + 2z(t), y′(t) = 3x(t)
+ 6z(t), z′(t) = −4x(t)− 3z(t)]

3 3

6011 [x′(t) = x(t)− 12y(t)− 14z(t), y′(t) = x(t)
+ 2y(t)− 3z(t), z′(t) = x(t) + y(t)− 2z(t)]

3 3

6012
[x′(t) = 2x(t) + 3y(t)− 7, y′(t) = −x(t)− 2y(t) + 5]

3 3

6013
[x′(t) = 5x(t) + 9y(t) + 2, y′(t) = −x(t) + 11y(t) + 6]

3 3

6014
x2(y′)2 − y2 = 0

3 3

6015
x(y′)2 − (2x+ 3y) y′ + 6y = 0

3 3

6016
x2(y′)2 − 5xyy′ + 6y2 = 0

3 3

6017
x2(y′)2 + xy′ − y2 − y = 0

3 3

6018
x(y′)2 +

(
1− x2y

)
y′ − xy = 0

3 3

6019
(y′)2 −

(
x2y + 3

)
y′ + 3x2y = 0

3 3

6020
x(y′)2 − (1 + xy) y′ + y = 0

3 3

6021
(y′)2 − x2y2 = 0

3 3

6022
(x+ y)2 (y′)2 = y2

3 3
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6023
y(y′)2 +

(
x− y2

)
y′ − xy = 0

3 3

6024
(y′)2 − xy(x+ y) y′ + x3y3 = 0

3 3

6025
(4x− y) (y′)2 + 6(x− y) y′ + 2x− 5y = 0

3 3

6026
(x− y)2 (y′)2 = y2

3 3

6027
xy(y′)2 +

(
xy2 − 1

)
y′ − y = 0

3 3

6028 (
x2 + y2

)2 (y′)2 = 4x2y2
3 3

6029
(x+ y)2 (y′)2 +

(
2y2 + xy − x2) y′ + y(−x+ y) = 0

3 3

6030
xy
(
x2 + y2

) (
(y′)2 − 1

)
= y′

(
x4 + x2y2 + y4

) 3 3

6031
x(y′)3 −

(
x2 + x+ y

)
(y′)2 +

(
x2 + xy + y

)
y′ − xy = 0

3 3

6032
xy(y′)2 + (x+ y) y′ + 1 = 0

3 3

6033
x(y′)2 − 2yy′ + 4x = 0

3 3

6034
3x4(y′)2 − xy′ − y = 0

3 3

6035
(y′)2 − xy′ − y = 0

3 3
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6036
(y′)2 − xy′ + y = 0

3 3

6037
(y′)2 + 4x5y′ − 12x4y = 0

3 3

6038
4y3(y′)2 − 4xy′ + y = 0

3 3

6039
4y3(y′)2 + 4xy′ + y = 0

3 3

6040
(y′)3 + x(y′)2 − y = 0

3 3

6041
y4(y′)3 − 6xy′ + 2y = 0

3 3

6042
(y′)2 + x3y′ − 2x2y = 0

3 3

6043
(y′)2 + 4x5y′ − 12x4y = 0

3 3

6044
2x(y′)3 − 6y(y′)2 + x4 = 0

3 3

6045
(y′)2 − xy′ + y = 0

3 3

6046
y = xy′ + k(y′)2

3 3

6047
x8(y′)2 + 3xy′ + 9y = 0

3 3

6048
x4(y′)2 + 2x3yy′ − 4 = 0

3 3

6049
x(y′)2 − 2yy′ + 4x = 0

3 3

Continued on next page

492



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

6050
3x4(y′)2 − xy′ − y = 0

3 3

6051
x(y′)2 + (x− y) y′ + 1− y = 0

3 3

6052
y′(xy′ − y + k) + a = 0

3 3

6053
x6(y′)3 − 3xy′ − 3y = 0

3 3

6054
y = x6(y′)3 − xy′

7 3

6055
x(y′)4 − 2y(y′)3 + 12x3 = 0

3 3

6056
x(y′)3 − y(y′)2 + 1 = 0

3 3

6057
(y′)2 − xy′ − y = 0

3 3

6058
2(y′)3 + xy′ − 2y = 0

7 3

6059
2(y′)2 + xy′ − 2y = 0

3 3

6060
(y′)3 + 2xy′ − y = 0

7 3

6061
4x(y′)2 − 3yy′ + 3 = 0

3 3

6062
(y′)3 − xy′ + 2y = 0

7 3

6063
5(y′)2 + 6xy′ − 2y = 0

3 3
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6064
2x(y′)2 + (2x− y) y′ + 1− y = 0

3 3

6065
5(y′)2 + 3xy′ − y = 0

3 3

6066
(y′)2 + 3xy′ − y = 0

3 3

6067
y = xy′ + x3(y′)2

3 7

6068
y′′ = x(y′)3

3 3

6069
x2y′′ + (y′)2 − 2xy′ = 0

3 3

6070
x2y′′ + (y′)2 − 2xy′ = 0

7 3

6071
yy′′ + (y′)2 = 0

3 3

6072
y2y′′ + (y′)3 = 0

3 3

6073
(y + 1) y′′ = (y′)2

3 3

6074
2ay′′ + (y′)3 = 0

3 3

6075
xy′′ = y′ + x5 3 3

6076
xy′′ + y′ + x = 0

3 3

6077
y′′ = 2y(y′)3

3 3
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6078
yy′′ + (y′)3 − (y′)2 = 0

3 3

6079
y′′ + β2y = 0

3 3

6080
yy′′ + (y′)3 = 0

3 3

6081
cos(x)y′′ = y′

3 3

6082
y′′ = x(y′)2

3 3

6083
y′′ = x(y′)2

3 3

6084
y′′ = −e−2y 3 3

6085
y′′ = −e−2y 3 3

6086
2y′′ = sin (2y)

7 7

6087
2y′′ = sin (2y)

7 7

6088
x3y′′ − x2y′ = −x2 + 3

3 3

6089
y′′ = (y′)2

3 3

6090
y′′ = ex(y′)2

3 3

6091
2y′′ = (y′)3 sin (2x)

3 3
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6092
x2y′′ + (y′)2 = 0

3 3

6093
y′′ = 1 + (y′)2

3 3

6094
y′′ =

(
1 + (y′)2

) 3
2 3 3

6095
yy′′ = (y′)2 (1− y′ sin(y)− yy′ cos(y))

3 3

6096 (
1 + y2

)
y′′ + (y′)3 + y′ = 0

3 3

6097 (
yy′′ + 1 + (y′)2

)2
=
(
1 + (y′)2

)3 3 3

6098
x2y′′ = y′(2x− y′)

3 3

6099
x2y′′ = y′(3x− 2y′)

3 3

6100
xy′′ = y′(2− 3xy′)

3 3

6101
x4y′′ = y′

(
y′ + x3) 3 3

6102
y′′ = 2x+

(
x2 − y′

)2 3 3

6103
(y′′)2 − 2y′′ + (y′)2 − 2xy′ + x2 = 0

7 3

6104
(y′′)2 − xy′′ + y′ = 0

3 3
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6105
(y′′)3 = 12y′(xy′′ − 2y′)

7 3

6106
3yy′y′′ = (y′)3 − 1

3 3

6107
4y(y′)2 y′′ = (y′)4 + 3

3 3

6108
y′′ + y = − cos(x)

3 3

6109
y′′ − 6y′ + 9y = ex

3 3

6110
y′′ + 3y′ + 2y = 12x2 3 3

6111
y′′ + 3y′ + 2y = x2 + 2x+ 1

3 3

6112
x3(y′)2 + x2yy′ + 4 = 0

3 3

6113
6x(y′)2 − (3x+ 2y) y′ + y = 0

3 3

6114
9(y′)2 + 3xy4y′ + y5 = 0

3 3

6115
4y3(y′)2 − 4xy′ + y = 0

3 3

6116
x6(y′)2 − 2xy′ − 4y = 0

3 3

6117
5(y′)2 + 6xy′ − 2y = 0

3 3

6118
y2(y′)2 − y(x+ 1) y′ + x = 0

3 3
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6119
4x5(y′)2 + 12x4yy′ + 9 = 0

3 3

6120
4y2(y′)3 − 2xy′ + y = 0

3 3

6121
(y′)4 + xy′ − 3y = 0

7 3

6122
x2(y′)3 − 2xy(y′)2 + y2y′ + 1 = 0

3 3

6123
16x(y′)2 + 8yy′ + y6 = 0

3 3

6124
x(y′)2 −

(
x2 + 1

)
y′ + x = 0

3 3

6125
(y′)3 − 2xy′ − y = 0

7 3

6126
9xy4(y′)2 − 3y5y′ − 1 = 0

3 3

6127
x2(y′)2 − (2xy + 1) y′ + y2 + 1 = 0

3 3

6128
x6(y′)2 = 16y + 8xy′

3 3

6129
x2(y′)2 = (x− y)2

3 3

6130
(y′ + 1)2 (y − xy′) = 1

3 3

6131
(y′)3 − (y′)2 + xy′ − y = 0

3 3

6132
x(y′)2 + y(1− x) y′ − y2 = 0

3 3
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6133
y(y′)2 − (x+ y) y′ + y = 0

3 3

6134
x(y′)2 + (k − x− y) y′ + y = 0

3 3

6135
x(y′)3 − 2y(y′)2 + 4x2 = 0

3 3

6136
y′′ + y = 0

3 3

6137
y′′ − 9y = 0

3 3

6138
y′′ + 3xy′ + 3y = 0

3 3

6139 (
4x2 + 1

)
y′′ − 8y = 0

3 3

6140 (
−4x2 + 1

)
y′′ + 8y = 0

3 3

6141 (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 3

6142 (
x2 + 1

)
y′′ + 10xy′ + 20y = 0

3 3

6143 (
x2 + 4

)
y′′ + 2xy′ − 12y = 0

3 3

6144 (
x2 − 9

)
y′′ + 3xy′ − 3y = 0

3 3

6145
y′′ + 2xy′ + 5y = 0

3 3

6146 (
x2 + 4

)
y′′ + 6xy′ + 4y = 0

3 3
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6147 (
2x2 + 1

)
y′′ − 5xy′ + 3y = 0

3 3

6148
y′′ + x2y = 0

3 3

6149 (
−4x2 + 1

)
y′′ + 6xy′ − 4y = 0

3 3

6150 (
2x2 + 1

)
y′′ + 3xy′ − 3y = 0

3 3

6151
y′′′ + x2y′′ + 5xy′ + 3y = 0

3 3

6152
y′′ + xy′ + 3y = x2 3 3

6153
y′′ + 2xy′ + 2y = 0

3 3

6154
y′′ + 3xy′ + 7y = 0

3 3

6155
2y′′ + 9xy′ − 36y = 0

3 3

6156 (
x2 + 4

)
y′′ + xy′ − 9y = 0

3 3

6157 (
x2 + 4

)
y′′ + 3xy′ − 8y = 0

3 3

6158 (
9x2 + 1

)
y′′ − 18y = 0

3 3

6159 (
3x2 + 1

)
y′′ + 13xy′ + 7y = 0

3 3

6160 (
2x2 + 1

)
y′′ + 11xy′ + 9y = 0

3 3
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6161
y′′ − 2(x+ 3) y′ − 3y = 0

3 3

6162
y′′ + (−2 + x) y = 0

3 3

6163 (
x2 − 2x+ 2

)
y′′ − 4(x− 1) y′ + 6y = 0

3 3

6164
2x(x+ 1) y′′ + 3(x+ 1) y′ − y = 0

3 3

6165
4x2y′′ + 4xy′ +

(
4x2 − 1

)
y = 0

3 3

6166
4x2y′′ + 4xy′ −

(
4x2 + 1

)
y = 0

3 3

6167
4xy′′ + 3y′ + 3y = 0

3 3

6168
2x2(1− x) y′′ − x(1 + 7x) y′ + y = 0

3 3

6169
2xy′′ + 5(−2x+ 1) y′ − 5y = 0

3 3

6170
8x2y′′ + 10xy′ − (x+ 1) y = 0

3 3

6171
2xy′′ + (−x+ 2) y′ − 2y = 0

3 3

6172
2x(x+ 3) y′′ − 3(x+ 1) y′ + 2y = 0

3 3

6173
2xy′′ +

(
−2x2 + 1

)
y′ − 4xy = 0

3 3

6174
x(4− x) y′′ + (−x+ 2) y′ + 4y = 0

3 3
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6175
3x2y′′ + xy′ − (x+ 1) y = 0

3 3

6176
2xy′′ + (1 + 2x) y′ + 4y = 0

3 3

6177
2xy′′ + (1 + 2x) y′ − 5y = 0

3 3

6178
2x2y′′ − 3x(1− x) y′ + 2y = 0

3 3

6179
2x2y′′ + x(4x− 1) y′ + 2(3x− 1) y = 0

3 3

6180
2xy′′ −

(
2x2 + 1

)
y′ − xy = 0

3 3

6181
2x2y′′ + xy′ − y = 0

3 3

6182
2x2y′′ − 3xy′ + 2y = 0

3 3

6183
9x2y′′ + 2y = 0

3 3

6184
2x2y′′ + 5xy′ − 2y = 0

3 3

6185
2x2y′′ + xy′ − y = 0

3 3

6186
2x2y′′ − 3xy′ + 2y = 0

3 3

6187
9x2y′′ + 2y = 0

3 3

6188
2x2y′′ + 5xy′ − 2y = 0

3 3

6189
x2y′′ + 2xy′ − 12y = 0

3 3
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6190
x2y′′ + xy′ − 9y = 0

3 3

6191
x2y′′ − 3xy′ + 4y = 0

3 3

6192
x2y′′ − 5xy′ + 9y = 0

3 3

6193
x2y′′ + 5xy′ + 5y = 0

3 3

6194
x3y′′′ + 4x2y′′ − 8xy′ + 8y = 0

3 3

6195
x2y′′ − x(x+ 1) y′ + y = 0

3 3

6196
4x2y′′ + (−2x+ 1) y = 0

3 3

6197
x2y′′ + x(x− 3) y′ + 4y = 0

3 3

6198
x2y′′ + 3xy′ +

(
4x2 + 1

)
y = 0

3 3

6199
x(x+ 1) y′′ + (1 + 5x) y′ + 3y = 0

3 3

6200
x2y′′ − x(3x+ 1) y′ + (1− 6x) y = 0

3 3

6201
x2y′′ + x(x− 1) y′ + (1− x) y = 0

3 3

6202
x(−2 + x) y′′ + 2(x− 1) y′ − 2y = 0

3 3

6203
x(−2 + x) y′′ + 2(x− 1) y′ − 2y = 0

3 3
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6204
4(x− 4)2 y′′ + (x− 4) (x− 8) y′ + xy = 0

3 3

6205
xy′′ + y′ − xy = 0

3 3

6206
xy′′ + y′ − xy = 0

3 3

6207
xy′′ +

(
−x2 + 1

)
y′ − xy = 0

3 3

6208
x2y′′ + x(2x+ 3) y′ + (3x+ 1) y = 0

3 3

6209
4x2y′′ + 8x(x+ 1) y′ + y = 0

3 3

6210
x2y′′ + 3x(x+ 1) y′ + (1− 3x) y = 0

3 3

6211
xy′′ + (1− x) y′ − y = 0

3 3

6212
x2y′′ + 2x(−2 + x) y′ + 2(2− 3x) y = 0

3 3

6213
x2(1 + 2x) y′′ + 2x(1 + 6x) y′ − 2y = 0

3 3

6214
x2y′′ + x(2 + 3x) y′ − 2y = 0

3 3

6215
xy′′ − (x+ 3) y′ + 2y = 0

3 3

6216
x(x+ 1) y′′ + (x+ 5) y′ − 4y = 0

3 3

6217
x(x+ 1) y′′ + (x+ 5) y′ − 4y = 0

3 3
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6218
x2y′′ + x2y′ − 2y = 0

3 3

6219
x(1− x) y′′ − 3y′ + 2y = 0

3 3

6220
x(1− x) y′′ − 3y′ + 2y = 0

3 3

6221
xy′′ + (4 + 3x) y′ + 3y = 0

3 3

6222
xy′′ − 2(2 + x) y′ + 4y = 0

3 3

6223
xy′′ + (2x+ 3) y′ + 4y = 0

3 3

6224
x(x+ 3) y′′ − 9y′ − 6y = 0

3 3

6225
x(−2x+ 1) y′′ − 2(2 + x) y′ + 8y = 0

3 3

6226
xy′′ +

(
x3 − 1

)
y′ + x2y = 0

3 3

6227
x2(4x− 1) y′′ + x(1 + 5x) y′ + 3y = 0

3 3

6228
xy′′ + y = 0

3 3

6229
x2y′′ − 3xy′ + (4x+ 3) y = 0

3 3

6230
2xy′′ + 6y′ + y = 0

3 3

6231
4x2y′′ + 2x(−x+ 2) y′ − (3x+ 1) y = 0

3 3

6232
x2y′′ − x(6 + x) y′ + 10y = 0

3 3
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6233
xy′′ + (2x+ 3) y′ + 8y = 0

3 3

6234
x(1− x) y′′ + 2(1− x) y′ + 2y = 0

3 3

6235
x(1− x) y′′ + 2(1− x) y′ + 2y = 0

3 3

6236
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3

6237
x2y′′ + xy′ +

(
x2 − 1

)
y = 0

3 3

6238
x2y′′ − 5xy′ + (8 + 5x) y = 0

3 3

6239
xy′′ + (3− x) y′ − 5y = 0

3 3

6240
9x2y′′ − 15xy′ + 7(x+ 1) y = 0

3 3

6241
x2y′′ + x(−2x+ 1) y′ − (x+ 1) y = 0

3 3

6242
x2y′′ + 3xy′ +

(
x3 + x+ 1

)
y = 0

3 3

6243
2x(1− x) y′′ + (−2x+ 1) y′ + (2 + x) y = 0

3 3

6244
xy′′ + y′ + x(x+ 1) y = 0

3 3

6245
x2y′′ + x(x+ 1) y′ −

(
6x2 − 3x+ 1

)
y = 0

3 3

6246
xy′′ + xy′ +

(
x4 + 1

)
y = 0

3 3
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6247
x(−2 + x)2 y′′ − 2(−2 + x) y′ + 2y = 0

3 3

6248
x(−2 + x)2 y′′ − 2(−2 + x) y′ + 2y = 0

3 3

6249
2xy′′ + (1− x) y′ − (x+ 1) y = 0

3 3

6250
xy′′ − (2 + x) y′ − y = 0

3 3

6251
xy′′ − (2 + x) y′ − 2y = 0

3 3

6252
x2y′′ + 2x2y′ − 2y = 0

3 3

6253
2x2y′′ − x(2x+ 7) y′ + 2(x+ 5) y = 0

3 3

6254
x2(x2 + 1

)
y′′ + 2x

(
x2 + 3

)
y′ + 6y = 0

3 3

6255 (
−x2 + 1

)
y′′ − 10xy′ − 18y = 0

3 3

6256
2xy′′ + (1 + 2x) y′ − 3y = 0

3 3

6257
y′′ + 2xy′ − 8y = 0

3 3

6258
x
(
−x2 + 1

)
y′′ −

(
x2 + 7

)
y′ + 4xy = 0

3 3

6259
2x2y′′ − x(1 + 2x) y′ + (1 + 4x) y = 0

3 3

6260
4x2y′′ − 2x(2 + x) y′ + (x+ 3) y = 0

3 3
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6261
x2y′′ − x

(
x2 + 1

)
y′ +

(
−x2 + 1

)
y = 0

3 3

6262
2xy′′ + y′ + y = 0

3 3

6263
x2y′′ + x

(
x2 − 3

)
y′ + 4y = 0

3 3

6264
4x2y′′ − x2y′ + y = 0

3 3

6265 (
x2 + 1

)
y′′ − 2y = 0

3 3

6266
2x2y′′ − x(1 + 2x) y′ + (3x+ 1) y = 0

3 3

6267
4x2y′′ + 3x2y′ + (3x+ 1) y = 0

3 3

6268
xy′′ +

(
−x2 + 1

)
y′ + 2xy = 0

3 3

6269
4x2y′′ + 2x2y′ − (x+ 3) y = 0

3 3

6270
x
(
−x2 + 1

)
y′′ + 5

(
−x2 + 1

)
y′ − 4xy = 0

3 3

6271
x2y′′ + x(x+ 3) y′ + (1 + 2x) y = 0

3 3

6272
x2y′′ + xy′ −

(
x2 + 4

)
y = 0

3 3

6273
x(−2x+ 1) y′′ − 2(2 + x) y′ + 18y = 0

3 3

6274
xy′′ + (−x+ 2) y′ − y = 0

3 3

Continued on next page

508



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

6275
x2y′′ − 3xy′ + 4(x+ 1) y = 0

3 3

6276
y′ = y

ln(x)x
3 3

6277 (
x2 + 1

)
y′ + y2 = −1

3 3

6278
y′ + 2y

x
= 5x2 3 3

6279
x′t+ 2x = 4 et

3 3

6280
y′ = 2x− y

x+ 4y
3 3

6281
y′ + 2y

x
= 6y2x4 3 3

6282
y2 + cos(x) + (2xy + sin(y)) y′ = 0

3 3

6283
xy − 1 + x2y′ = 0

3 3

6284
y′′ − y′ − 2y = 5 e2x

3 3

6285
y′′ + 16y = 4 cos(x)

3 3

6286
y′′ − 4y′ + 3y = 9x2 + 4

3 3

6287
y′′ + y = tan2(x)

3 3
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6288
[x′(t) = −2x(t) + 3y(t), y′(t) = −2x(t) + 5y(t)]

3 3

6289
[x′(t) = −x(t) + 4y(t), y′(t) = 2x(t)− 3y(t)]

3 3

6290
[x′(t) = 2x(t)− y(t), y′(t) = −x(t) + 2y(t) + 4 et]

3 3

6291
[x′(t) = 6x(t)− 7y(t) + 10, y′(t) = x(t)− 2y(t)− 2 et]

3 3

6292
y′ = cos(y) sec(x)

x

3 3

6293
y′ = x(cos(y) + y)

3 3

6294
y′ = sec(x) (sin(y) + y)

x

3 3

6295
y′ =

(
5 + sec(x)

x

)
(sin(y) + y)

3 3

6296
y′ = y + 1

3 3

6297
y′ = x+ 1

3 3

6298
y′ = x

3 3

6299
y′ = y

3 3

6300
y′ = 0

3 3
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6301
y′ = 1 + sec(x)

x

3 3

6302
y′ = x+ sec(x)y

x

3 3

6303
y′ = 2y

x

3 3

6304
y′ = 2y

x

3 3

6305
y′ = ln (1 + y2)

ln (x2 + 1)
3 3

6306
y′ = 1

x

3 3

6307
y′ = −xy − 1

4x3y − 2x2
3 3

6308 (y′)2

4 − xy′ + y = 0
3 3

6309
y′ =

√
y + 1
y2

3 3

6310
y′ =

√
1− x2 − y2

7 7

6311
y′ + y

3 = (−2x+ 1) y4
3

3 3
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6312
y′ = √

y + x
3 3

6313
x2y′ + y2 = xyy′

3 3

6314
y = xy′ + x2(y′)2

3 3

6315
(x+ y) y′ = 0

3 3

6316
xy′ = 0

3 3

6317 y′

x+ y
= 0

3 3

6318 y′

x
= 0

3 3

6319
y′ = 0

3 3

6320
y = x(y′)2 + (y′)2

3 3

6321
y′ = 5x2 − xy + y2

x2

3 3

6322
2t+ 3x+ (x+ 2)x′ = 0

3 3

6323
y′ = 1

1− y

3 3

6324
p′ = ap− bp2

3 3
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6325
y2 + 2

x
+ 2xyy′ = 0

3 3

6326
xf ′ − f =

(f ′)2
(
1− (f ′)λ

)2
λ2

3 3

6327
xy′ − 2y + by2 = c x4 3 3

6328
xy′ − y + y2 = x

2
3

3 3

6329
u′ + u2 = 1

x
4
5

3 3

6330
yy′ − y = x

3 3

6331
y′′ + 2y′ + y = 0

3 3

6332
5y′′ + 2y′ + 4y = 0

3 3

6333
y′′ + y′ + 4y = 1

3 3

6334
y′′ + y′ + 4y = sin(x)

3 3

6335
y = x(y′)2

3 3

6336
yy′ = 1− x(y′)3

3 3

6337
f ′ = 1

f

3 3
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6338
ty′′ + 4y′ = t2

3 3

6339 (
t2 + 9

)
y′′ + 2ty′ = 0

3 3

6340
t2y′′ − 3ty′ + 5y = 0

3 3

6341
ty′′ + y′ = 0

3 3

6342
t2y′′ − 2y′ = 0

3 3

6343 y′′ + (t2 − 1) y′
t

+ t2y(
1 + e t2

2

)2 = 0 7 3

6344
ty′′ − y′ + 4t3y = 0

3 3

6345
y′′ = 0

3 3

6346
y′′ = 1

3 3

6347
y′′ = f(t)

3 3

6348
y′′ = k

3 3

6349
y′ = −4 sin (x− y)− 4

7 3

6350
y′ + sin (x− y) = 0

3 3

6351
y′′ = 4 sin(x)− 4

3 3
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6352
yy′′ = 0

3 3

6353
yy′′ = 1

3 3

6354
yy′′ = x

7 7

6355
y2y′′ = x

7 3

6356
y2y′′ = 0

3 3

6357
3yy′′ = sin(x)

7 7

6358
3yy′′ + y = 5

3 3

6359
ayy′′ + by = c

3 3

6360
ay2y′′ + by2 = c

3 3

6361
ayy′′ + by = 0

3 3

6362 [x′(t) = 9x(t) + 4y(t), y′(t) = −6x(t)
− y(t), z′(t) = 6x(t) + 4y(t) + 3z(t)]

3 3

6363
[x′(t) = x(t)− 3y(t), y′(t) = 3x(t) + 7y(t)]

3 3

6364
[x′(t) = x(t)− 2y(t), y′(t) = 2x(t) + 5y(t)]

3 3

6365
[x′(t) = 7x(t) + y(t), y′(t) = −4x(t) + 3y(t)]

3 3
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6366
[x′(t) = x(t) + y(t), y′(t) = y(t), z′(t) = z(t)]

3 3

6367 [x′(t) = 2x(t) + y(t)− z(t), y′(t) = −x(t)
+ 2z(t), z′(t) = −x(t)− 2y(t) + 4z(t)]

3 3

6368
x′ = 4Ak

( x
A

) 3
4 − 3kx

3 3

6369 y′y

1 +

√
1 + (y′)2

2

= −x 3 3

6370 y′y

1 +

√
1 + (y′)2

2

= −x 3 3

6371
y′ =

y

(
1 + a2x√

a2 (x2 + 1)

)
√

a2 (x2 + 1)

3 3

6372
y′ = x2 + y2

3 3

6373
y′ = 2√y

3 3

6374
z′′ + 3z′ + 2z = 24 e−3t − 24 e−4t

3 3

6375
y′ =

√
1− y2

3 3

6376
y′ = x2 + y2 − 1

3 3
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6377
y′ = 2y(x√y − 1)

7 3

6378
y′′ = 1

y
− xy′

y2
3 3

6379
y′′ + y′ + y = 0

3 3

6380
y′′ + y′ + y = 0

3 3

6381
y′′ + y′ + y = 0

3 3

6382
y′′ − yy′ = 2x

3 3

6383
y′ − y2 − x− x2 = 0

3 3

6384
y′′ − xy′ − xy − x = 0

3 3

6385
y′′ − xy′ − xy − 2x = 0

3 3

6386
y′′ − xy′ − xy − 3x = 0

3 3

6387
y′′ − xy′ − xy − x2 − x = 0

3 3

6388
y′′ − xy′ − xy − x3 + 2 = 0

3 3

6389
y′′ − xy′ − xy − x4 − 6 = 0

3 3

6390
y′′ − xy′ − xy − x5 + 24 = 0

3 3

Continued on next page

517



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

6391
y′′ − xy′ − xy − x = 0

3 3

6392
y′′ − xy′ − xy − x2 = 0

3 3

6393
y′′ − xy′ − xy − x3 = 0

3 3

6394
y′′ − axy′ − bxy − cx = 0

3 3

6395
y′′ − axy′ − bxy − c x2 = 0

3 3

6396
y′′ − axy′ − bxy − c x3 = 0

3 3

6397
y′′ − y′ − xy − x = 0

3 3

6398
y′′ − y′ − xy − x2 = 0

3 3

6399
y′′ − y′ − xy − x2 − 1 = 0

3 3

6400
y′′ − y′ − xy − x2 − 1 = 0

3 3

6401
y′′ − 2y′ − xy − x2 − 2 = 0

3 3

6402
y′′ − 4y′ − xy − x2 − 4 = 0

3 3

6403
y′′ − y′ − xy − x3 + 1 = 0

3 3

6404
y′′ − 2y′ − xy − x3 − x2 = 0

3 3

6405
y′′ − y′ − xy − x3 + 2 = 0

3 3
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6406
y′′ − 2y′ − xy − x3 + 2 = 0

3 3

6407
y′′ − 4y′ − xy − x3 + 2 = 0

3 3

6408
y′′ − 6y′ − xy − x3 + 2 = 0

3 3

6409
y′′ − 8y′ − xy − x3 + 2 = 0

3 3

6410
y′′ − y′ − xy − x4 + 3 = 0

3 3

6411
y′′ − y′ − xy − x3 = 0

3 3

6412
y′′ − xy − x3 + 2 = 0

3 3

6413
y′′ − xy − x6 + 64 = 0

3 3

6414
y′′ − xy − x = 0

3 3

6415
y′′ − xy − x2 = 0

3 3

6416
y′′ − xy − x3 = 0

3 3

6417
y′′ − xy − x6 − x3 + 42 = 0

3 3

6418
y′′ − x2y − x2 = 0

3 3

6419
y′′ − x2y − x3 = 0

3 3

6420
y′′ − x2y − x4 = 0

3 3
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6421
y′′ − x2y − x4 + 2 = 0

3 3

6422
y′′ − 2x2y − x4 + 1 = 0

3 3

6423
y′′ − x3y − x3 = 0

3 3

6424
y′′ − x3y − x4 = 0

3 3

6425
y′′ − x2y′ − x2y − x2 = 0

7 3

6426
y′′ − x3y′ − x3y − x3 = 0

7 7

6427
y′′ − xy′ − xy − x = 0

3 3

6428
y′′ − x2y′ − xy − x2 = 0

3 3

6429
y′′ − x2y′ − x2y − x3 − x2 = 0

7 3

6430
y′′ − x2y′ − x3y − x4 − x2 = 0

7 3

6431
y′′ − y′

x
− xy − x2 − 1

x
= 0

3 3

6432
y′′ − y′

x
− x2y − x3 − 1

x
= 0

3 3

6433
y′′ − y′

x
− x3y − x4 − 1

x
= 0

3 3

6434
y′′ − x3y′ − xy − x3 − x2 = 0

7 7
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6435
y′′ − x3y′ − x2y − x3 = 0

3 3

6436
y′′ − x3y′ − x3y − x4 − x3 = 0

7 7

6437
y′′′ − x3y′ − x2y − x3 = 0

3 3

6438
y′′ + cy′ + ky = 0

3 3

6439
w′ = −1

2 −
√
1− 12w

2
3 3

6440
y′′ + y = sin(x)

3 3

6441
y′′ + y = sin(x)

3 3

6442
y′′ + y = sin(x)

3 3

6443
y′′ + y = sin(x)

3 3

6444
y′′ + y = sin(x)

3 3

6445
y′′ + y = sin(x)

3 3

6446
y′′ + y = sin(x)

3 3

6447
y′′ + y = sin(x)

3 3

6448
y′′ + y′ + y = sin(x)

3 3
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6449
y′′ + y′ + y = sin(x)

3 3

6450
y′′ + y′ + y = sin(x)

3 3

6451
y′′′ + y′ + y = x

3 3

6452
x4y′′ + x3y′ − 4x2y = 1

3 3

6453
x4y′′ + x3y′ − 4x2y = x

3 3

6454
x2y′′ + xy′ − 4y = x

3 3

6455
x4y′′′ + x3y′′ + x2y′ + xy = 0

3 3

6456
x4y′′′ + x3y′′ + x2y′ + xy = x

3 3

6457
5x5y′′′′ + 4x4y′′′ + x2y′ + xy = 0

3 3

6458 (
x2 + 1

)
y′′ + 1 + (y′)2 = 0

3 3

6459 (
x2 + 1

)
y′′ + 1 + (y′)2 = x

7 3

6460 (
x2 + 1

)
y′′ + 1 + x(y′)2 = 1

3 3

6461 (
x2 + 1

)
y′′ + y(y′)2 = 0

7 7

6462 (
x2 + 1

)
y′′ + (y′)2 = 0

3 3
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6463
y′′ + sin(y) (y′)2 = 0

3 3

6464 (
x2 + 1

)
y′′ + (y′)3 = 0

7 3

6465
y′ = e−

y
x

3 3

6466
y′ = 2x2

(
sin2

(y
x

))
+ y

x

3 3

6467
4x2y′′ + y = 8

√
x (ln(x) + 1)

3 3

6468
vv′ = 2v2

r3
+ λr

3
3 3

6469
2x2y′′ − xy′ +

(
−x2 + 1

)
y = 0

3 3

6470
2x2y′′ − xy′ +

(
−x2 + 1

)
y = 1

3 3

6471
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x+ 1

3 7

6472
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x

3 7

6473
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x2 + x+ 1

3 7

6474
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x2 3 3

6475
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x2 + 1

3 3
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6476
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x4 3 3

6477
2x2y′′ − xy′ +

(
−x2 + 1

)
y = sin(x)

3 7

6478
2x2y′′ − xy′ +

(
−x2 + 1

)
y = sin(x) + 1

3 7

6479
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x sin(x)

3 3

6480
2x2y′′ − xy′ +

(
−x2 + 1

)
y = cos(x) + sin(x)

3 7

6481
x2y′′ + (cos(x)− 1) y′ + y ex = 0

3 3

6482
(−2 + x) y′′ + y′

x
+ (x+ 1) y = 0

3 3

6483
(−2 + x) y′′ + y′

x
+ (x+ 1) y = 0

3 3

6484
(x+ 1) (3x− 1) y′′ + cos(x)y′ − 3xy = 0

3 3

6485
xy′′ + 2y′ + xy = 0

3 3

6486
2x2y′′ + 3xy′ − xy = x2 + 2x

3 3

6487
2x2y′′ − xy′ +

(
−x2 + 1

)
y = 1

3 3

6488
2x2y′′ + 2xy′ − xy = 1

3 7

6489
y′′ + (x− 6) y = 0

3 3
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6490
x2y′′ +

(
3x2 + 2x

)
y′ − 2y = 0

3 3

6491
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x2 + cos(x)

3 3

6492
2x2y′′ − xy′ +

(
−x2 + 1

)
y = cos(x)

3 3

6493
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x3 + cos(x)

3 3

6494
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x3 cos(x)

3 3

6495
2x2y′′ − xy′ +

(
−x2 + 1

)
y = x3 cos(x) + sin2(x)

3 3

6496
2x2y′′ − xy′ +

(
−x2 + 1

)
y = ln(x)

3 3

6497 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

6498
x2(x+ 3) y′′ + 5x(x+ 1) y′ − (1− 4x) y = 0

3 3

6499
x2(−x2 + 2

)
y′′ − x

(
4x2 + 3

)
y′ +

(
−2x2 + 2

)
y = 0

3 3

6500
(y′)2 + y2 = sec4(x)

7 7

6501
(y − 2xy′)2 = (y′)3

7 3

6502
x2y′′ + y = 0

3 3

6503
xy′′ + y′ − y = 0

3 3
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6504
4xy′′ + 2y′ + y = 0

3 3

6505
xy′′ + y′ − y = 0

3 3

6506
xy′′ + (x+ 1) y′ + 2y = 0

3 3

6507
x(x− 1) y′′ + 3xy′ + y = 0

3 3

6508
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

6509
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3

6510
2x2y′′ + xy′ + (x− 5) y = 0

3 3

6511
2x2y′′ + 2xy′ − xy = sin(x)

3 3

6512
2x2y′′ + 2xy′ − xy = x sin(x)

3 3

6513
2x2y′′ + 2xy′ − xy = sin(x) cos(x)

3 3

6514
2x2y′′ + 2xy′ − xy = x3 + x sin(x)

3 3

6515
cos(x)y′′ + 2xy′ − xy = 0

3 3

6516
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

6517
x2y′′ + xy′ − xy = 0

3 3
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6518
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

6519 (
x2 − x

)
y′′ − xy′ + y = 0

3 3

6520
x2y′′ +

(
x2 + 6x

)
y′ + xy = 0

3 3

6521
x2y′′ − xy′ +

(
x2 − 8

)
y = 0

3 3

6522
x2y′′ − 9xy′ + 25y = 0

3 3

6523
x2y′′ − xy′ −

(
x2 + 5

4

)
y = 0

3 3

6524
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

6525
xy′′ + (−x+ 2) y′ − y = 0

3 3

6526
2x2y′′ + 3xy′ − y = 0

3 3

6527
2x2y′′ + 5xy′ + 4y = 0

3 3

6528
x2y′′ + 3xy′ + 4x4y = 0

3 3

6529
x2y′′ − xy = 0

3 3

6530 (
−x2 + 1

)
y′′ + y′ + y = x ex

3 3
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6531
y′ = y

(
1− y2

) 3 3

6532 xy′′

1− x
+ y = 1

1− x

3 3

6533 xy′′

1− x
+ xy = 0

3 3

6534 xy′′

1− x
+ y = cos(x)

3 3

6535 xy′′

−x2 + 1 + y = 0
7 7

6536
y′′ =

(
x2 + 3

)
y

3 3

6537
y′′ + (x− 1) y = 0

3 3

6538
[x′(t) = x(t)+2y(t)+2t+1, y′(t) = 5x(t)+y(t)+3t−1]

3 3

6539
y′′ + 20y′ + 500y = 100000 cos (100x)

3 3

6540
y′′
(
sin2 (2x)

)
+ y′ sin (4x)− 4y = 0

3 3

6541
y′′ = Ay

2
3

3 3

6542
y′′ + 2xy′ +

(
x2 + 1

)
y = 0

3 3

6543
y′′ + 2 cot(x)y′ − y = 0

3 3
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6544
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

6545
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 4

√
x ex

3 3

6546
xy′′ − (2x+ 2) y′ + (2 + x) y = 6x3ex

3 3

6547
y′ + y = 1

x

3 7

6548
y′ + y = 1

x2

3 7

6549
xy′ + y = 0

3 3

6550
y′ = 1

x

3 7

6551
y′′ = 1

x

3 7

6552
y′′ + y′ = 1

x

3 7

6553
y′′ + y = 1

x

3 7

6554
y′′ + y′ + y = 1

x

3 7
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6555 h2 + 2ah√
1 + (h′)2

= b2 3 3

6556
y′′ + 2y′ − 24y = 16− (2 + x) e4x

3 3

6557
y′′ + 3y′ − 4y = 6 e2t−2 3 3

6558
y′′ + y = ea cos(x)

3 3

6559
y′ = y

2y ln(y) + y − x
3 3

6560
xy′′ − (1 + 2x) y′ + (x+ 1) y = 0

3 3

6561
x2y′ + e−y = 0

3 3

6562
y′′ + ey = 0

3 3

6563
y′ = xy + 3x− 2y + 6

xy − 3x− 2y + 6
7 7

6564
y′ = 0

3 3

6565
y′ = a

3 3

6566
y′ = x

3 3

6567
y′ = 1

3 3
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6568
y′ = ax

3 3

6569
y′ = yax

3 3

6570
y′ = ax+ y

3 3

6571
y′ = ax+ by

3 3

6572
y′ = y

3 3

6573
y′ = by

3 3

6574
y′ = ax+ by2

3 3

6575
cy′ = 0

3 3

6576
cy′ = a

3 3

6577
cy′ = ax

3 3

6578
cy′ = ax+ y

3 3

6579
cy′ = ax+ by

3 3

6580
cy′ = y

3 3

6581
cy′ = by

3 3

6582
cy′ = ax+ by2

3 3
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6583
cy′ = ax+ by2

r

3 3

6584
cy′ = ax+ by2

rx

3 3

6585
cy′ = ax+ by2

r x2

3 3

6586
cy′ = ax+ by2

y

3 3

6587
a sin(x)yxy′ = 0

3 3

6588
f(x) sin(x)yxy′π = 0

3 3

6589
y′ = sin(x) + y

3 3

6590
y′ = sin(x) + y2

3 3

6591
y′ = cos(x) + y

x

3 3

6592
y′ = cos(x) + y2

x

7 7

6593
y′ = x+ y + by2

3 3

6594
xy′ = 0

3 3

6595
5y′ = 0

3 3
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6596
ey′ = 0

3 3

6597
πy′ = 0

3 3

6598
sin(x)y′ = 0

3 3

6599
f(x)y′ = 0

3 3

6600
xy′ = 1

3 3

6601
xy′ = sin(x)

3 3

6602
(x− 1) y′ = 0

3 3

6603
yy′ = 0

3 3

6604
xyy′ = 0

3 3

6605
xy sin(x)y′ = 0

3 3

6606
πy sin(x)y′ = 0

3 3

6607
x sin(x)y′ = 0

3 3

6608
x sin(x) (y′)2 = 0

3 3

6609
y(y′)2 = 0

3 3

6610
(y′)n = 0

3 3
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6611
x(y′)n = 0

3 3

6612
(y′)2 = x

3 3

6613
(y′)2 = x+ y

3 3

6614
(y′)2 = y

x

3 3

6615
(y′)2 = y2

x

3 3

6616
(y′)2 = y3

x

3 3

6617
(y′)3 = y2

x

3 3

6618
(y′)2 = 1

xy

3 3

6619
(y′)2 = 1

xy3
3 3

6620
(y′)2 = 1

x2y3
3 3

6621
(y′)4 = 1

xy3
3 3
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6622
(y′)2 = 1

x3y4
3 3

6623
y′ =

√
1 + 6x+ y

3 3

6624
y′ = (1 + 6x+ y)

1
3

3 3

6625
y′ = (1 + 6x+ y)

1
4

3 3

6626
y′ = (a+ bx+ y)4

3 3

6627
y′ = (π + x+ 7y)

7
2

3 3

6628
y′ = (a+ bx+ cy)6

3 3

6629
y′ = ex+y

3 3

6630
y′ = 10 + ex+y

3 3

6631
y′ = 10 ex+y + x2 3 3

6632
y′ = x ex+y + sin(x)

3 3

6633
y′ = 5 ex2+20y + sin(x)

3 3

6634
y′′ = 0

3 3

6635
(y′′)2 = 0

3 3
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6636
(y′′)n = 0

3 3

6637
ay′′ = 0

3 3

6638
a(y′′)2 = 0

3 3

6639
a(y′′)n = 0

3 3

6640
y′′ = 1

3 3

6641
(y′′)2 = 1

3 3

6642
y′′ = x

3 3

6643
(y′′)2 = x

3 3

6644
(y′′)3 = 0

3 3

6645
y′′ + y′ = 0

3 3

6646
(y′′)2 + y′ = 0

3 3

6647
y′′ + (y′)2 = 0

3 3

6648
y′′ + y′ = 1

3 3

6649
(y′′)2 + y′ = 1

3 3
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6650
y′′ + (y′)2 = 1

3 3

6651
y′′ + y′ = x

3 3

6652
(y′′)2 + y′ = x

3 3

6653
y′′ + (y′)2 = x

3 3

6654
y′′ + y′ + y = 0

3 3

6655
(y′′)2 + y′ + y = 0

7 7

6656
y′′ + (y′)2 + y = 0

3 3

6657
y′′ + y′ + y = 1

3 3

6658
y′′ + y′ + y = x

3 3

6659
y′′ + y′ + y = x+ 1

3 3

6660
y′′ + y′ + y = x2 + x+ 1

3 3

6661
y′′ + y′ + y = x3 + x2 + x+ 1

3 3

6662
y′′ + y′ + y = sin(x)

3 3

6663
y′′ + y′ + y = cos(x)

3 3
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6664
y′′ + y′ = 1

3 3

6665
y′′ + y′ = x

3 3

6666
y′′ + y′ = x+ 1

3 3

6667
y′′ + y′ = x2 + x+ 1

3 3

6668
y′′ + y′ = x3 + x2 + x+ 1

3 3

6669
y′′ + y′ = sin(x)

3 3

6670
y′′ + y′ = cos(x)

3 3

6671
y′′ + y = 1

3 3

6672
y′′ + y = x

3 3

6673
y′′ + y = x+ 1

3 3

6674
y′′ + y = x2 + x+ 1

3 3

6675
y′′ + y = x3 + x2 + x+ 1

3 3

6676
y′′ + y = sin(x)

3 3

6677
y′′ + y = cos(x)

3 3

6678
y(y′′)2 + y′ = 0

3 3
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6679
y(y′′)2 + (y′)3 = 0

3 3

6680
y2(y′′)2 + y′ = 0

3 3

6681
y(y′′)4 + (y′)2 = 0

3 3

6682
y3(y′′)2 + yy′ = 0

3 3

6683
yy′′ + (y′)3 = 0

3 3

6684
y(y′′)3 + y3y′ = 0

3 3

6685
y(y′′)3 + y3(y′)5 = 0

3 3

6686
y′′ + xy′ + y(y′)2 = 0

3 3

6687
y′′ + sin(x)y′ + y(y′)2 = 0

3 3

6688
y′′ + (1− x) y′ + y2(y′)2 = 0

3 3

6689
y′′ + (sin(x) + 2x) y′ + cos(y)y(y′)2 = 0

3 3

6690
y′′y′ + y2 = 0

3 3

6691
y′′y′ + yn = 0

3 3

6692
y′ = (x+ y)4

3 3
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6693
y′′ + (x+ 3) y′ +

(
3 + y2

)
(y′)2 = 0

3 3

6694
y′′ + xy′ + y(y′)2 = 0

3 3

6695
y′′ + sin(x)y′ + (y′)2 = 0

3 3

6696
3y′′ + cos(x)y′ + sin(y) (y′)2 = 0

3 3

6697
10y′′ + x2y′ + 3(y′)2

y
= 0

3 3

6698
10y′′ + (ex + 3x) y′ + 3 ey(y′)2

sin(y) = 0
3 3

6699
y′′ − 2y

x2 = x e−
√
x

3 3

6700
y′′ − y′√

x
+
(
x+

√
x − 8

)
y

4x2 = x
3 3

6701
y′′ + 2y′

x
+ a2y

x4 = 0
3 3

6702 (
−x2 + 1

)
y′′ − xy′ − c2y = 0

3 3

6703
x6y′′ + 3x5y′ + a2y = 1

x2

3 3

6704
x2y′′ − 3xy′ + 3y = 2x3 − x2 3 3
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6705
y′′ + cot(x)y′ + 4y

(
csc2(x)

)
= 0

3 3

6706 (
x2 + 1

)
y′′ + (x+ 1) y′ + y = 4 cos (ln (x+ 1))

7 3

6707
y′′ + tan(x)y′ +

(
cos2(x)

)
y = 0

3 3

6708
xy′′ − y′ + 4x3y = 8x3(sin2(x)

) 3 3

6709
xy′′ − y′ + 4x3y = x5 3 3

6710
cos(x)y′′ + sin(x)y′ − 2y

(
cos3(x)

)
= 2
(
cos5(x)

) 3 3

6711
y′′ +

(
1− 1

x

)
y′ + 4x2y e−2x = 4

(
x3 + x2) e−3x 3 3

6712
y′′ − x2y′ + xy = xm+1 3 3

6713
y′′ − y′√

x
+
(
x+

√
x − 8

)
y

4x2 = 0
3 3

6714 (
cos2(x)

)
y′′ − 2 cos(x) sin(x)y′ +

(
cos2(x)

)
y = 0

3 3

6715
y′′ − 4xy′ +

(
4x2 − 1

)
y = −3 ex2 sin(x)

3 3

6716
y′′ − 2bxy′ + b2x2y = x

3 3

6717
y′′ − 4xy′ +

(
4x2 − 3

)
y = ex2 3 3
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6718
y′′ − 2 tan(x)y′ + 5y = ex2 sec(x)

3 3

6719
x2y′′ − 2xy′ + 2

(
x2 + 1

)
y = 0

3 3

6720
4x2y′′ + 4x5y′ +

(
x8 + 6x4 + 4

)
y = 0

3 3

6721
x2y′′ + (−y + xy′)2 = 0

3 3

6722
xy′′ + 2y′ − xy = 0

3 3

6723
xy′′ + 2y′ + xy = 0

3 3

6724
y′ + y cot(x) = 2 cos(x)

3 3

6725
2xy2 − y +

(
y2 + x+ y

)
y′ = 0

3 3

6726
y′ = x− y2

3 3

6727
y′′′′ − y′′′ − 3y′′ + 5y′ − 2y = x ex + 3 e−2x 3 3

6728
x2y′′ − x(6 + x) y′ + 10y = 0

3 3

6729
x2y′′ + xy′ +

(
x2 − 5

)
y = 0

3 3

6730
x2y′′ + xy′ +

(
x2 − 5

)
y = 0

3 3

6731
x2y′′ − 4xy′ + 6y = 0

3 3
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6732
y′′′ − xy = 0

3 3

6733
y′ = y

1
3

3 3

6734
[x′(t) = 3x(t) + y(t), y′(t) = −x(t) + y(t)]

3 3

6735 (
x2 − 1

)
y′′ − 2xy′ + 2y = 0

3 3

6736 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3

6737 (
x2 + 3

)
y′′ − 7xy′ + 16y = 0

3 3

6738 (
x2 − 1

)
y′′ + 8xy′ + 12y = 0

3 3

6739
3y′′ + xy′ − 4y = 0

3 3

6740
5y′′ − 2xy′ + 10y = 0

3 3

6741
y′′ − x2y′ − 3xy = 0

3 3

6742 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

6743
y′′ + xy′ − 2y = 0

3 3

6744 (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

3 3

6745 (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

3 3
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6746
ty′′ +

(
t2 − 1

)
y′ + t2y = 0

3 3

6747
t2y′′ − t(2 + t) y′ + (2 + t) y = 0

3 3

6748
ty′′ − (t+ 1) y′ + y = 0

3 3

6749
(1− t) y′′ + ty′ − y = 0

3 3

6750
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

6751
ty′′ − (t+ 1) y′ + y = 0

3 3

6752
(1− t) y′′ + ty′ − y = 0

3 3

6753
y′′ + xy′ + 2y = 0

3 3

6754 (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 3

6755
(1− x) y′′ + xy′ − y = 0

3 3

6756
2y′′ + xy′ + 3y = 0

3 3

6757
y′′ + xy′ + 2y = 0

3 3

6758
(1− x) y′′ + xy′ − y = 0

3 3

6759
y′′ + xy′ + 2y = 0

3 3
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6760 (
−x2 + 4

)
y′′ + xy′ + 2y = 0

3 3

6761
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

6762
(x− 1) y′′ − xy′ + y = 0

3 3

6763
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

6764 (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 3

6765
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

6766
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

6767
(1 + 2x) y′′ − 2y′ − (2x+ 3) y = 0

3 3

6768
xy′′ − (2x+ 2) y′ + (2 + x) y = 0

3 3

6769
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

6770
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

6771
4x2y′′ − 4xy′ +

(
4x2 + 3

)
y = 0

3 3

6772
x2y′′ − 2xy′ −

(
x2 − 2

)
y = 0

3 3

6773
x2y′′ − 2x(x+ 1) y′ +

(
x2 + 2x+ 2

)
y = 0

3 3
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6774
x2y′′ − 2x(2 + x) y′ +

(
x2 + 4x+ 6

)
y = 0

3 3

6775
x2y′′ − 4xy′ +

(
x2 + 6

)
y = 0

3 3

6776
(x− 1) y′′ − xy′ + y = 0

3 3

6777
4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 3

6778
(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

3 3

6779
(2 + x) y′′ + xy′ + 3y = 0

3 3

6780
x2(1− x) y′′ + x(x+ 4) y′ + (−x+ 2) y = 0

3 3

6781
x2(x+ 1) y′′ + x(1 + 2x) y′ − (4 + 6x) y = 0

3 3

6782
x2(2x2 + 1

)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

3 3

6783
x2(x2 + 2

)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

3 3

6784 (
x2 + 1

)
y′′ + 6xy′ + 6y = 0

3 3

6785 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

6786 (
x2 + 1

)
y′′ − 8xy′ + 20y = 0

3 3

6787 (
−x2 + 1

)
y′′ − 8xy′ − 12y = 0

3 3
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6788 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3

6789 (
−x2 + 1

)
y′′ − 5xy′ − 4y = 0

3 3

6790 (
x2 + 1

)
y′′ − 10xy′ + 28y = 0

3 3

6791
y′′ + xy′ + 2y = 0

3 3

6792 (
2x2 + 1

)
y′′ − 9xy′ − 6y = 0

3 3

6793 (
2x2 − 8x+ 11

)
y′′ − 16(−2 + x) y′ + 36y = 0

3 3

6794
y′′ + (x− 3) y′ + 3y = 0

3 3

6795 (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

3 3

6796 (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

3 3

6797 (
x3 + 1

)
y′′ + 7x2y′ + 9xy = 0

3 3

6798 (
2x5 + 1

)
y′′ + 14x4y′ + 10x3y = 0

7 3

6799
y′′ + x6y′ + 7x5y = 0

3 3

6800 (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

7 3

6801
y′′ + x5y′ + 6x4y = 0

3 3
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6802
(3x+ 1) y′′ + xy′ + 2y = 0

3 3

6803 (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

3 3

6804
(2 + x) y′′ + (x+ 1) y′ + 3y = 0

3 3

6805
(x+ 4) y′′ + (2 + x) y′ + 2y = 0

3 3

6806 (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

3 3

6807
x2y′′ − (6− 7x) y′ + 8y = 0

3 3

6808 (
2x2 + x+ 1

)
y′′ + (1 + 7x) y′ + 2y = 0

3 3

6809
(x+ 3) y′′ + (1 + 2x) y′ − (−x+ 2) y = 0

3 3

6810
y′′ + 3xy′ +

(
2x2 + 4

)
y = 0

3 3

6811
(2 + 4x) y′′ − 4y′ − (6 + 4x) y = 0

3 3

6812
y′′ − 3xy′ +

(
2x2 + 5

)
y = 0

3 3

6813
2y′′ + 5xy′ +

(
2x2 + 4

)
y = 0

3 3

6814
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

6815
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3
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6816 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

6817
3x2y′′ + 2x

(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

3 3

6818 12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′

−
(
−5x2 − 10x+ 1

)
y = 0

3 3

6819 x2(10x2 + x+ 5
)
y′′ + x

(
48x2 + 3x+ 4

)
y′

+
(
36x2 + x

)
y = 0

3 3

6820 18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′

−
(
−5x2 − 2x+ 1

)
y = 0

3 3

6821
2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

3 3

6822
2x2y′′ + x(x+ 5) y′ − (2− 3x) y = 0

3 3

6823
3x2y′′ + x(x+ 1) y′ − y = 0

3 3

6824
2x2y′′ − xy′ + (−2x+ 1) y = 0

3 3

6825
3x2y′′ + x(x+ 1) y′ − (3x+ 1) y = 0

3 3

6826
2x2(x+ 3) y′′ + x(1 + 5x) y′ + (x+ 1) y = 0

3 3

6827
x2(x+ 4) y′′ − x(1− 3x) y′ + y = 0

3 3
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6828
2x2y′′ + 5xy′ + (x+ 1) y = 0

3 3

6829
6x2y′′ + x(10− x) y′ − (2 + x) y = 0

3 3

6830
x2(4x+ 3) y′′ + x(11 + 4x) y′ − (4x+ 3) y = 0

3 3

6831
2x2(2 + 3x) y′′ + x(4 + 11x) y′ − (1− x) y = 0

3 3

6832
x2(2 + x) y′′ + 5x(1− x) y′ − (2− 8x) y = 0

3 3

6833
8x2(−x2 + 1

)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

3 3

6834
x2(x2 + 1

)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

3 3

6835
x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8xy = 0

3 3

6836
4x2(−x2 + 1

)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

3 3

6837
3x2(−x2 + 2

)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

3 3

6838
2x2(x2 + 2

)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

3 3

6839
2x2(x2 + 2

)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

3 3

6840
2x2(2x2 + 1

)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

3 3

6841
x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8xy = 0

3 3
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6842
2x2(x2 + 1

)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

3 3

6843
9x2y′′ + 3x

(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

3 3

6844
6x2y′′ + x

(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

3 3

6845
9x2(x2 + 1

)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

6846
4x2(x2 + 1

)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

6847
8x2(2x2 + 1

)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

3 3

6848
2x2(x+ 1) y′′ − x(1− 3x) y′ + y = 0

3 3

6849
6x2(2x2 + 1

)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

3 3

6850
28x2(1− 3x) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

3 3

6851
8x2(−x2 +2

)
y′′ +2x

(
−21x2 +10

)
y′ −

(
35x2 +2

)
y = 0

3 3

6852 4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′

+ 3
(
x2 − x+ 1

)
y = 0

3 3

6853
3x2(x+1)2 y′′−x

(
−11x2− 10x+1

)
y′+

(
5x2+1

)
y = 0

3 3

6854 4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′

+
(
7x2 + 3

)
y = 0

3 3
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6855
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

6856
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3

6857
x2(−x2 + 2

)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

3 3

6858
x2y′′ − x(5− x) y′ + (9− 4x) y = 0

3 3

6859
4x2(x2+x+1

)
y′′+12x2(x+1) y′+

(
3x2+3x+1

)
y = 0

3 3

6860
x2(x2 + x+ 1

)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

3 3

6861
9x2y′′+3x

(
−2x2+3x+5

)
y′+

(
−14x2+12x+1

)
y = 0

3 3

6862 x2(1 + 2x) y′′ + x
(
3x2 + 14x+ 5

)
y′

+
(
12x2 + 18x+ 4

)
y = 0

3 3

6863
16x2y′′ + 4x

(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

3 3

6864 9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′

+
(
−7x2 + 16x+ 1

)
y = 0

3 3

6865
36x2(−2x+ 1) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

3 3

6866
x2(x+ 1) y′′ − x(3− x) y′ + 4y = 0

3 3

6867
x2(−2x+ 1) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

3 3
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6868
2x2(2 + x) y′′ + x2y′ + (1− x) y = 0

3 3

6869
2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

3 3

6870
x2(1 + 2x) y′′ + x(5 + 9x) y′ + (4 + 3x) y = 0

3 3

6871
x2(−2x+ 1) y′′ − x(5 + 4x) y′ + (9 + 4x) y = 0

3 3

6872
x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

3 3

6873
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

6874
x2(x2 + 1

)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

3 3

6875
4x2y′′ + 2x3y′ +

(
3x2 + 1

)
y = 0

3 3

6876
x2(x2 + 1

)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

3 3

6877
2x2(x2 + 2

)
y′′ + 7x3y′ +

(
3x2 + 1

)
y = 0

3 3

6878
x2(x2 + 1

)
y′′ − x

(
−4x2 + 1

)
y′ +

(
2x2 + 1

)
y = 0

3 3

6879
4x2(x2 + 4

)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

3 3

6880
3x2(x2 + 3

)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

3 3

6881
9x2y′′ − 3x

(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

3 3
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6882
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

6883
x2(−2x+ 1) y′′ + 3xy′ + (1 + 4x) y = 0

3 3

6884
x(x+ 1) y′′ + (1− x) y′ + y = 0

3 3

6885
x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

3 3

6886
x2(x2 + 1

)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

3 3

6887
9x2y′′ + 3x

(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

3 3

6888
x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8xy = 0

3 3

6889
4x2y′′ + 2x

(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

3 3

6890
4x2(x+ 1) y′′ + 8x2y′ + (x+ 1) y = 0

3 3

6891
9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (4x+ 3) y = 0

3 3

6892
x2(−x2 + 2

)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

3 3

6893
16x2(x2 + 1

)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

3 3

6894
x2(4 + 3x) y′′ − x(4− 3x) y′ + 4y = 0

3 3

6895 4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′

+
(
9x2 + 3x+ 1

)
y = 0

3 3
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6896
x2(1− x)2 y′′ − x

(
−3x2 + 2x+ 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

6897 9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′

+
(
25x2 + 4x+ 1

)
y = 0

3 3

6898
2x2(2 + x) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

3 3

6899
x2(−2x+ 1) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

3 3

6900
x2(x2 + 1

)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

3 3

6901
x2(−2x2 + 1

)
y′′ + x

(
−13x2 + 7

)
y′ − 14x2y = 0

3 3

6902
4x2(x+ 1) y′′ + 4x(1 + 2x) y′ − (3x+ 1) y = 0

3 3

6903
2x2(2 + 3x) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

3 3

6904
x2y′′ + x(2 + x) y′ − (2− 3x) y = 0

3 3

6905
4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

3 3

6906
x2(x+ 1) y′′ − x(3 + 10x) y′ + 30xy = 0

3 3

6907
x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

3 3

6908
x2(1 + 2x) y′′ + x(9 + 13x) y′ + (7 + 5x) y = 0

3 3

6909
4x2(1 + 2x) y′′ − 2x(4− x) y′ − (7 + 5x) y = 0

3 3
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6910
3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

3 3

6911
x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

3 3

6912
x2(x+ 1) y′′ + 3x2y′ − (6− x) y = 0

3 3

6913
x2(1 + 2x) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

3 3

6914
x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

3 3

6915
4x2(x+ 1) y′′ + 4x(1 + 4x) y′ − (49 + 27x) y = 0

3 3

6916
x2(x2 + 1

)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

3 3

6917
x2y′′ − x

(
−x2 + 7

)
y′ + 12y = 0

3 3

6918
x2y′′ + x

(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

3 3

6919
x2y′′ + x

(
−2x2 + 1

)
y′ − 4

(
2x2 + 1

)
y = 0

3 3

6920
x2y′′ + x

(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

3 3

6921
x2(x2 + 1

)
y′′ + x

(
11x2 + 5

)
y′ + 24x2y = 0

3 3

6922
4x2(x2 + 1

)
y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 3

6923
x2(x2 + 1

)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

3 3

Continued on next page

556



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

6924
x2(x2 + 1

)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

3 3

6925
4x2(x2 + 1

)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

3 3

6926
y′′ − 2(t+ 1) y′

t2 + 2t− 1 + 2y
t2 + 2t− 1 = 0

3 3

6927
y′′ − 4ty′ +

(
4t2 − 2

)
y = 0

3 3

6928 (
−t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

6929 (
t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

6930 (
−t2 + 1

)
y′′ − 2ty′ + 6y = 0

3 3

6931
(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 3

6932
t2y′′ + ty′ +

(
t2 − 1

4

)
y = 0

3 3

6933
y′′ − 2ty′

t2 + 1 + 2y
t2 + 1 = 0

3 3

6934
y′′ +

(
t2 + 2t+ 1

)
y′ − (4 + 4t) y = 0

3 3

6935
2ty′′ + (1− 2t) y′ − y = 0

3 3

6936
2ty′′ + (t+ 1) y′ − 2y = 0

3 3
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6937
2t2y′′ − ty′ + (t+ 1) y = 0

3 3

6938
2t2y′′ +

(
t2 − t

)
y′ + y = 0

3 3

6939
t2y′′ +

(
−t2 + t

)
y′ − y = 0

3 3

6940
ty′′ −

(
t2 + 2

)
y′ + ty = 0

3 3

6941
t2y′′ + t(t+ 1) y′ − y = 0

3 3

6942
ty′′ − (4 + t) y′ + 2y = 0

3 3

6943
t2y′′ +

(
t2 − 3t

)
y′ + 3y = 0

3 3

6944
ty′′ + ty′ + 2y = 0

3 3

6945
ty′′ +

(
−t2 + 1

)
y′ + 4ty = 0

3 3

6946
t2y′′ − t(t+ 1) y′ + y = 0

3 3

6947
y′′ + 4xy′ +

(
4x2 + 6

)
y = 0

3 3

6948 (
−z2 + 1

)
y′′ − 3zy′ + λy = 0

3 3

6949
4zy′′ + 2(1− z) y′ − y = 0

3 3

6950
f ′′ + 2(z − 1) f ′ + 4f = 0

3 3
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6951
zy′′ − 2y′ + yz = 0

3 3

6952
zy′′ + (2z − 3) y′ + 4y

z
= 0

3 3

6953
y′′ + 2xy′ + 4y = 0

3 3

6954
y′′ + xy′ + 3y = 0

3 3

6955
y′′ − x2y′ − 3xy = 0

3 3

6956 (
−4x2 + 1

)
y′′ − 20xy′ − 16y = 0

3 3

6957 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3

6958
y′′ + xy′ + (2 + x) y = 0

3 3

6959 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3

6960
4y′′ + xy′ + 4y = 0

3 3

6961
y′′ + xy′ − 4y = 0

3 3

6962
4xy′′ − xy′ + 2y = 0

3 3

6963
6x2y′′ + x(1 + 18x) y′ + (1 + 12x) y = 0

3 3

6964
3x2y′′ − x(x+ 8) y′ + 6y = 0

3 3
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6965
2x2y′′ − x(1 + 2x) y′ + 2(4x− 1) y = 0

3 3

6966
4x2y′′ − 4x2y′ + (1 + 2x) y = 0

3 3

6967
x2y′′ + x(3− 2x) y′ + (−2x+ 1) y = 0

3 3

6968
x2y′′ − x(x+ 3) y′ + (4− x) y = 0

3 3

6969
x2y′′ + x(3− x) y′ + y = 0

3 3

6970
x2y′′ −

(
2
√
5 − 1

)
xy′ +

(
19
4 − 3x2

)
y = 0

3 3

6971
x2y′′ + x(x− 3) y′ + (4− x) y = 0

3 3

6972
x2y′′ + x2y′ − (2 + x) y = 0

3 3

6973
x2y′′ + 2x2y′ +

(
x− 3

4

)
y = 0

3 3

6974
x2(x+ 1) y′′ + x2y′ − 2y = 0

3 3

6975
x2y′′ + x

(
x2 + 6

)
y′ + 6y = 0

3 3

6976
x2y′′ + x(1− x) y′ − y = 0

3 3

6977
x2y′′ − x(x+ 3) y′ + 4y = 0

3 3
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6978
x2y′′ − x2y′ − 2y = 0

3 3

6979
x2y′′ − x2y′ − (2 + 3x) y = 0

3 3

6980
x2y′′ + x(5− x) y′ + 4y = 0

3 3

6981
4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

3 3

6982
x2y′′ + 2x(2 + x) y′ + 2(x+ 1) y = 0

3 3

6983
x2y′′ − x(1− x) y′ + (1− x) y = 0

3 3

6984
4x2y′′ + 4x(1 + 2x) y′ + (4x− 1) y = 0

3 3

6985
x2y′′ + x(x+ 4) y′ + (2 + x) y = 0

3 3

6986
x2y′′ + xy′ +

(
x2 − 9

4

)
y = 0

3 3

6987
xy′′ + 2y′ + xy = 0

3 3

6988
2xy′′ + 5(−2x+ 1) y′ − 5y = 0

3 3

6989
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

6990
xy′′ + (x+ n) y′ + (n+ 1) y = 0

3 3

6991
x4y′′ + xy′ + y = 0

3 3
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6992
x2y′′ +

(
2x2 + x

)
y′ − 4y = 0

3 3

6993 (
4x3− 14x2− 2x

)
y′′−

(
6x2− 7x+1

)
y′+(6x− 1) y = 0

3 3

6994
x2y′′ + x2y′ + (−2 + x) y = 0

3 3

6995
x2y′′ − x2y′ + (−2 + x) y = 0

3 3

6996
x2(1− 4x) y′′ − xy′

2 − 3xy
4 = 0

3 3

6997
x2y′′ +

(
x2 + x

)
y′ + (x− 9) y = 0

3 3

6998
x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 3

6999
x2y′′ −

(
x2 + 4x

)
y′ + 4y = 0

3 3

7000
2x2y′′ − (2 + 3x) y′ + (2x− 1) y

x
= 0

3 3

7001
x(1− x) y′′ +

(
3
2 − 2x

)
y′ − y

4 = 0
3 3

7002
2x(1− x) y′′ + xy′ − y = 0

3 3

7003
2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

3 3

7004
x(1− x) y′′ + (−2x+ 1) y′

3 + 20y
9 = 0

3 3
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7005
4y′′ + 3(−x2 + 2) y

(−x2 + 1)2
= 0

3 3

7006
u′′ − 2u′

x
− a2u = 0

3 3

7007
u′′ + 2u′

x
− a2u = 0

3 3

7008
u′′ + 2u′

x
+ a2u = 0

3 3

7009
u′′ + 4u′

x
− a2u = 0

3 3

7010
u′′ + 4u′

x
+ a2u = 0

3 3

7011
y′′ − a2y = 6y

x2

3 3

7012
y′′ + n2y = 6y

x2

3 3

7013
x2y′′ + xy′ −

(
x2 + 1

4

)
y = 0

3 3

7014
x2y′′ + xy′ + (−9a2 + 4x2) y

4a2 = 0
3 3

7015
x2y′′ + xy′ +

(
x2 − 25

4

)
y = 0

3 3
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7016
y′′ + qy′ = 2y

x2

3 3

7017
xy′′ + 3y′ + 4x3y = 0

3 3

7018 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3

7019 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3

7020 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7021 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7022
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7023
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7024
(2x− 3) y′′ − xy′ + y = 0

3 3

7025
y′′ − xy′ − 3y = 0

3 3

7026 (
x2 + 1

)
y′′ − xy′ + y = 0

3 3

7027
y′′ − xy′ + 2y = 0

3 3

7028 (
−x2 + 1

)
y′′ − y′ + y = 0

3 3

7029
x(x+ 1)2 y′′ +

(
−x2 + 1

)
y′ + (x− 1) y = 0

3 3
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7030
2xy′′ − y′ + 2y = 0

3 3

7031
xy′′ + xy′ − 2y = 0

3 3

7032
x(x− 1)2 y′′ − 2y = 0

3 3

7033
y′′ − 2xy′ + x2y = 0

3 3

7034
x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

3 3

7035
x2(x+ 1) y′′ − (1 + 2x) (−y + xy′) = 0

3 3

7036
2(−x+ 2)x2y′′ − x(4− x) y′ + (3− x) y = 0

3 3

7037
x2(1− x) y′′ + (5x− 4)xy′ + (6− 9x) y = 0

3 3

7038
xy′′ +

(
4x2 + 1

)
y′ + 4x

(
x2 + 1

)
y = 0

3 3

7039
y′′ − 2xy′ + 8y = 0

3 3

7040
y′′ − 2xy′ + 8y = 0

3 3

7041 (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

3 3

7042
x(2 + x) y′′ + 2(x+ 1) y′ − 2y = 0

3 3

7043
x(2 + x) y′′ + (x+ 1) y′ − 4y = 0

3 3
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7044
(x− 1) y′′ − xy′ + y = 0

3 3

7045 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7046 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3

7047 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3

7048
y′′ − xy′ + 2y = 0

3 3

7049
(2 + x) y′′ + xy′ − y = 0

3 3

7050 (
x2 + 1

)
y′′ − 6y = 0

3 3

7051 (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 3

7052
(x− 1) y′′ − xy′ + y = 0

3 3

7053
y′′ − 2xy′ + 8y = 0

3 3

7054
x2y′′ +

(
5
3x+ x2

)
y′ − y

3 = 0
3 3

7055
2xy′′ − y′ + 2y = 0

3 3

7056
2xy′′ − (2x+ 3) y′ + y = 0

3 3

7057
2x2y′′ + 3xy′ + (2x− 1) y = 0

3 3
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7058
xy′′ + 2y′ − xy = 0

3 3

7059
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7060
xy′′ + (x− 6) y′ − 3y = 0

3 3

7061
x4y′′ + λy = 0

3 3

7062
4x2y′′ + 4xy′ +

(
4x2 − 25

)
y = 0

3 3

7063
x2y′′ + xy′ +

(
36x2 − 1

4

)
y = 0

3 3

7064
x2y′′ +

(
x2 − 2

)
y = 0

3 3

7065
xy′′ + 3y′ + x3y = 0

3 3

7066
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

7067
16x2y′′ + 32xy′ +

(
x4 − 12

)
y = 0

3 3

7068
y′′ − x2y′ + xy = 0

3 3

7069
xy′′ − (2 + x) y′ + 2y = 0

3 3

7070
y′′ + xy′ + 2y = 0

3 3

7071 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3
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7072
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7073 (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

3 3

7074
xy′′ + 2y′ + xy = 0

3 3

7075
xy′′ + (1 + 2x) y′ + (x+ 1) y = 0

3 3

7076
2x(x− 1) y′′ − (x+ 1) y′ + y = 0

3 3

7077
xy′′ + 2y′ + 4xy = 0

3 3

7078
xy′′ + (2− 2x) y′ + (−2 + x) y = 0

3 3

7079
x2y′′ + 6xy′ +

(
4x2 + 6

)
y = 0

3 3

7080
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

7081
x(1− x) y′′ +

(
1
2 + 2x

)
y′ − 2y = 0

3 3

7082
4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

3 3

7083
2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

3 3

7084
3t(t+ 1) y′′ + ty′ − y = 0

3 3

7085
x2y′′ +

(
x+ 3

4

)
y

4 = 0
3 3
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7086
x2y′′ + xy′ + (x2 − 1) y

4 = 0
3 3

7087
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

7088
xy′′ − (x+ 1) y′ + y = 0

3 3

7089
xy′′ + 3y′ + 4x3y = 0

3 3

7090
x2(−x2 + 1

)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 3

7091
2xy′′ + (−2 + x) y′ − y = 0

3 3

7092
xy′′ + 2y′ + xy = 0

3 3

7093
y′′ + 2x2y′ +

(
x4 + 2x− 1

)
y = 0

3 3

7094
u′′ + u

x2 = 0
3 3

7095
u′′ − (1 + 2x)u′ +

(
x2 + x− 1

)
u = 0

3 3

7096
y′′ + 2y′ +

(
1 + 2

(3x+ 1)2
)
y = 0 3 3

7097
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

7098
y′′ + 2y′

x
− 2y

(x+ 1)2
= 0 3 3
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7099
y′′ + y

2x4 = 0
3 3

7100
y′′ − xy′ − xy = 0

3 3

7101
y′′ − xy′ − xy = 0

3 3

7102
y′′ − xy′ − xy = 0

3 3

7103
y′′ − xy′ − xy = 0

3 3

7104
y′′ − xy′ − xy = 0

3 3

7105
y′′ − xy′ − xy = 0

3 3

7106
y′′ − xy′ − xy = 0

3 3

7107
y′′ − xy′ − xy = 0

3 3

7108
y′′ − xy′ − xy = 0

3 3

7109
y′′ − xy′ − xy = 0

3 3

7110
y′′ − xy′ − xy = 0

3 3

7111
xy′′ + 2y′ + xy = 0

3 3

7112
2x2y′′ + 3xy′ − xy = 0

3 3

7113
x2y′′ +

(
3x2 + 2x

)
y′ − 2y = 0

3 3
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7114 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

7115
xy′′ + (x+ 1) y′ + 2y = 0

3 3

7116
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

7117
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3

7118
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

7119
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7120
x2y′′ − xy′ −

(
x2 + 5

4

)
y = 0

3 3

7121
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7122
x2y′′ + 3xy′ + 4x4y = 0

3 3

7123
y′′ =

(
x2 + 3

)
y

3 3

7124
y′′ + 2xy′ +

(
x2 + 1

)
y = 0

3 3

7125
x3y′′ + y′ − y

x
= 0

3 3
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7126
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7127
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

7128
y′′ − y′ + y = 0

3 3

7129 (
x2 − 1

)
y′′ − 2xy′ + 2y = 0

3 3

7130
x2y′′ − x(2 + x) y′ + (2 + x) y = 0

3 3

7131
(x+ 1) y′′ − (2 + x) y′ + y = 0

3 3

7132 (
−x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

7133 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7134
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7135 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3

7136 (
x2 + 3

)
y′′ − 7xy′ + 16y = 0

3 3

7137 (
x2 − 1

)
y′′ + 8xy′ + 12y = 0

3 3

7138
3y′′ + xy′ − 4y = 0

3 3
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7139
5y′′ − 2xy′ + 10y = 0

3 3

7140
y′′ − x2y′ − 3xy = 0

3 3

7141 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3

7142
y′′ + xy′ − 2y = 0

3 3

7143 (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

3 3

7144 (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

3 3

7145
ty′′ +

(
t2 − 1

)
y′ + t3y = 0

3 3

7146
t2y′′ − t(2 + t) y′ + (2 + t) y = 0

3 3

7147
(x− 1) y′′ − xy′ + y = 0

3 3

7148
x2y′′ −

(
x− 3

16

)
y = 0

3 3

7149
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7150
t2y′′ − t(2 + t) y′ + (2 + t) y = 0

3 3

7151
ty′′ − (t+ 1) y′ + y = 0

3 3

7152
(1− t) y′′ + ty′ − y = 0

3 3
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7153
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7154
ty′′ − (t+ 1) y′ + y = 0

3 3

7155
(1− t) y′′ + ty′ − y = 0

3 3

7156
y′′ + xy′ + 2y = 0

3 3

7157 (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 3

7158
(1− x) y′′ + xy′ − y = 0

3 3

7159
2y′′ + xy′ + 3y = 0

3 3

7160
y′′ + xy′ + 2y = 0

3 3

7161
(1− x) y′′ + xy′ − y = 0

3 3

7162
y′′ + xy′ + 2y = 0

3 3

7163 (
−x2 + 4

)
y′′ + xy′ + 2y = 0

3 3

7164
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

7165
(x− 1) y′′ − xy′ + y = 0

3 3

7166
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3
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7167 (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 3

7168
(1 + 2x) y′′ − 2y′ − (2x+ 3) y = 0

3 3

7169
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

7170
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

7171
x2y′′ + 2x(x− 1) y′ +

(
x2 − 2x+ 2

)
y = 0

3 3

7172
x2y′′ − x(2x− 1) y′ +

(
x2 − x− 1

)
y = 0

3 3

7173
(−2x+ 1) y′′ + 2y′ + (2x− 3) y = 0

3 3

7174
2xy′′ + (1 + 4x) y′ + (1 + 2x) y = 0

3 3

7175
xy′′ − (1 + 2x) y′ + (x+ 1) y = 0

3 3

7176
4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 3

7177
xy′′ + (2− 2x) y′ + (−2 + x) y = 0

3 3

7178
x2y′′ − 2xy′ + 2y = 0

3 3

7179
xy′′ − (2x+ 2) y′ + (2 + x) y = 0

3 3

7180
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3
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7181
xy′′ − (1 + 4x) y′ + (2 + 4x) y = 0

3 3

7182
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

7183
(1 + 2x)xy′′ − 2

(
2x2 − 1

)
y′ − 4(x+ 1) y = 0

3 3

7184 (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 3

7185
xy′′ − (1 + 4x) y′ + (2 + 4x) y = 0

3 3

7186
(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

7 3

7187
(x+ 1)2 y′′ − 2(x+ 1) y′ −

(
x2 + 2x− 1

)
y = 0

3 3

7188
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

7189
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

7190
(1 + 2x) y′′ − 2y′ − (2x+ 3) y = 0

3 3

7191
xy′′ − (2x+ 2) y′ + (2 + x) y = 0

3 3

7192
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

7193
4x2y′′ − 4xy′ +

(
−16x2 + 3

)
y = 0

3 3

7194
4x2y′′ − 4xy′ +

(
4x2 + 3

)
y = 0

3 3
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7195
x2y′′ − 2xy′ −

(
x2 − 2

)
y = 0

3 3

7196
x2y′′ − 2x(x+ 1) y′ +

(
x2 + 2x+ 2

)
y = 0

3 3

7197
x2y′′ − 2x(2 + x) y′ +

(
x2 + 4x+ 6

)
y = 0

3 3

7198
x2y′′ − 4xy′ +

(
x2 + 6

)
y = 0

3 3

7199
(x− 1) y′′ − xy′ + y = 0

3 3

7200
4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 3

7201
(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

3 3

7202
(2 + x) y′′ + xy′ + 3y = 0

3 3

7203
x2(1− x) y′′ + x(x+ 4) y′ + (−x+ 2) y = 0

3 3

7204
x2(x+ 1) y′′ + x(1 + 2x) y′ − (4 + 6x) y = 0

3 3

7205
x2(2x2 + 1

)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

3 3

7206
x2(x2 + 2

)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

3 3

7207 (
x2 + 1

)
y′′ + 6xy′ + 6y = 0

3 3

7208 (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 3
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7209 (
x2 + 1

)
y′′ − 8xy′ + 20y = 0

3 3

7210 (
−x2 + 1

)
y′′ − 8xy′ − 12y = 0

3 3

7211 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3

7212 (
−x2 + 1

)
y′′ − 5xy′ − 4y = 0

3 3

7213 (
x2 + 1

)
y′′ − 10xy′ + 28y = 0

3 3

7214
y′′ + xy′ + 2y = 0

3 3

7215 (
2x2 − 8x+ 11

)
y′′ − 16(−2 + x) y′ + 36y = 0

3 3

7216
y′′ + (x− 3) y′ + 3y = 0

3 3

7217 (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

3 3

7218 (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

3 3

7219 (
x3 + 1

)
y′′ + 7x2y′ + 9xy = 0

3 3

7220 (
2x5 + 1

)
y′′ + 14x4y′ + 10x3y = 0

7 3

7221
y′′ + x6y′ + 7x5y = 0

3 3

7222 (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

7 3
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7223
y′′ + x5y′ + 6x4y = 0

3 3

7224
(3x+ 1) y′′ + xy′ + 2y = 0

3 3

7225 (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

3 3

7226
(2 + x) y′′ + (x+ 1) y′ + 3y = 0

3 3

7227
(x+ 4) y′′ + (2 + x) y′ + 2y = 0

3 3

7228 (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

3 3

7229
x2y′′ − (6− 7x) y′ + 8y = 0

3 3

7230 (
2x2 + x+ 1

)
y′′ + (1 + 7x) y′ + 2y = 0

3 3

7231
(x+ 3) y′′ + (1 + 2x) y′ − (−x+ 2) y = 0

3 3

7232
y′′ + 3xy′ +

(
2x2 + 4

)
y = 0

3 3

7233
(2 + 4x) y′′ − 4y′ − (6 + 4x) y = 0

3 3

7234
y′′ − 3xy′ +

(
2x2 + 5

)
y = 0

3 3

7235
2y′′ + 5xy′ +

(
2x2 + 4

)
y = 0

3 3

7236
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3
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7237
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

7238 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

7239
3x2y′′ + 2x

(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

3 3

7240 12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′

−
(
−5x2 − 10x+ 1

)
y = 0

3 3

7241
y′′ + 3y′ + 4y = 0

3 3

7242 18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′

−
(
−5x2 − 2x+ 1

)
y = 0

3 3

7243
2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

3 3

7244
2x2y′′ + x(x+ 5) y′ − (2− 3x) y = 0

3 3

7245
3x2y′′ + x(x+ 1) y′ − y = 0

3 3

7246
2x2y′′ − xy′ + (−2x+ 1) y = 0

3 3

7247
3x2y′′ + x(x+ 1) y′ − (3x+ 1) y = 0

3 3

7248
2x2(x+ 3) y′′ + x(1 + 5x) y′ + (x+ 1) y = 0

3 3

7249
x2(x+ 4) y′′ − x(1− 3x) y′ + y = 0

3 3
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7250
2x2y′′ + 5xy′ + (x+ 1) y = 0

3 3

7251
6x2y′′ + x(10− x) y′ − (2 + x) y = 0

3 3

7252
x2(4x+ 3) y′′ + x(11 + 4x) y′ − (4x+ 3) y = 0

3 3

7253
2x2(2 + 3x) y′′ + x(4 + 11x) y′ − (1− x) y = 0

3 3

7254
x2(2 + x) y′′ + 5x(1− x) y′ − (2− 8x) y = 0

3 3

7255
8x2(−x2 + 1

)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

3 3

7256
x2(x2 + 1

)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

3 3

7257
x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8xy = 0

3 3

7258
4x2(−x2 + 1

)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

3 3

7259
3x2(−x2 + 2

)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

3 3

7260
2x2(x2 + 2

)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

3 3

7261
2x2(x2 + 2

)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

3 3

7262
2x2(2x2 + 1

)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

3 3

7263
x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8xy = 0

3 3
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7264
2x2(x2 + 1

)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

3 3

7265
9x2y′′ + 3x

(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

3 3

7266
6x2y′′ + x

(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

3 3

7267
9x2(x2 + 1

)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

7268
4x2(x2 + 1

)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

3 3

7269
8x2(2x2 + 1

)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

3 3

7270
2x2(x+ 1) y′′ − x(1− 3x) y′ + y = 0

3 3

7271
6x2(2x2 + 1

)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

3 3

7272
28x2(1− 3x) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

3 3

7273
8x2(−x2 +2

)
y′′ +2x

(
−21x2 +10

)
y′ −

(
35x2 +2

)
y = 0

3 3

7274 4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′

+ 3
(
x2 − x+ 1

)
y = 0

3 3

7275
3x2(x+1)2 y′′−x

(
−11x2− 10x+1

)
y′+

(
5x2+1

)
y = 0

3 3

7276 4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′

+
(
7x2 + 3

)
y = 0

3 3
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7277
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

7278
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3

7279
x2(−x2 + 2

)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

3 3

7280
x2y′′ − x(5− x) y′ + (9− 4x) y = 0

3 3

7281
4x2(x2+x+1

)
y′′+12x2(x+1) y′+

(
3x2+3x+1

)
y = 0

3 3

7282
x2(x2 + x+ 1

)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

3 3

7283
9x2y′′+3x

(
−2x2+3x+5

)
y′+

(
−14x2+12x+1

)
y = 0

3 3

7284 x2(1 + 2x) y′′ + x
(
3x2 + 14x+ 5

)
y′

+
(
12x2 + 18x+ 4

)
y = 0

3 3

7285
16x2y′′ + 4x

(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

3 3

7286 9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′

+
(
−7x2 + 16x+ 1

)
y = 0

3 3

7287
36x2(−2x+ 1) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

3 3

7288
x2(x+ 1) y′′ − x(3− x) y′ + 4y = 0

3 3

7289
x2(−2x+ 1) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

3 3
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7290
2x2(2 + x) y′′ + x2y′ + (1− x) y = 0

3 3

7291
2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

3 3

7292
x2(1 + 2x) y′′ + x(5 + 9x) y′ + (4 + 3x) y = 0

3 3

7293
x2(−2x+ 1) y′′ − x(5 + 4x) y′ + (9 + 4x) y = 0

3 3

7294
x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

3 3

7295
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

7296
x2(x2 + 1

)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

3 3

7297
4x2y′′ + 2x3y′ +

(
3x2 + 1

)
y = 0

3 3

7298
x2(x2 + 1

)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

3 3

7299
2x2(x2 + 2

)
y′′ + 7x3y′ +

(
3x2 + 1

)
y = 0

3 3

7300
x2(x2 + 1

)
y′′ − x

(
−4x2 + 1

)
y′ +

(
2x2 + 1

)
y = 0

3 3

7301
4x2(x2 + 4

)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

3 3

7302
3x2(x2 + 3

)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

3 3

7303
9x2y′′ − 3x

(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

3 3
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7304
x2y′′ − x

(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

7305
x2(−2x+ 1) y′′ + 3xy′ + (1 + 4x) y = 0

3 3

7306
x(x+ 1) y′′ + (1− x) y′ + y = 0

3 3

7307
x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

3 3

7308
x2(x2 + 1

)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

3 3

7309
9x2y′′ + 3x

(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

3 3

7310
x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8xy = 0

3 3

7311
4x2y′′ + 2x

(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

3 3

7312
4x2(x+ 1) y′′ + 8x2y′ + (x+ 1) y = 0

3 3

7313
9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (4x+ 3) y = 0

3 3

7314
x2(−x2 + 2

)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

3 3

7315
16x2(x2 + 1

)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

3 3

7316
x2(4 + 3x) y′′ − x(4− 3x) y′ + 4y = 0

3 3

7317 4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′

+
(
9x2 + 3x+ 1

)
y = 0

3 3
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7318
x2(1− x)2 y′′ − x

(
−3x2 + 2x+ 1

)
y′ +

(
x2 + 1

)
y = 0

3 3

7319 9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′

+
(
25x2 + 4x+ 1

)
y = 0

3 3

7320
2x2(2 + x) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

3 3

7321
x2(−2x+ 1) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

3 3

7322
x2(x2 + 1

)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

3 3

7323
x2(−2x2 + 1

)
y′′ + x

(
−13x2 + 7

)
y′ − 14x2y = 0

3 3

7324
4x2(x+ 1) y′′ + 4x(1 + 2x) y′ − (3x+ 1) y = 0

3 3

7325
2x2(2 + 3x) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

3 3

7326
x2y′′ + x(2 + x) y′ − (2− 3x) y = 0

3 3

7327
4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

3 3

7328
x2(x+ 1) y′′ − x(3 + 10x) y′ + 30xy = 0

3 3

7329
x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

3 3

7330
x2(1 + 2x) y′′ + x(9 + 13x) y′ + (7 + 5x) y = 0

3 3

7331
4x2(1 + 2x) y′′ − 2x(4− x) y′ − (7 + 5x) y = 0

3 3
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7332
3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

3 3

7333
x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

3 3

7334
x2(x+ 1) y′′ + 3x2y′ − (6− x) y = 0

3 3

7335
x2(1 + 2x) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

3 3

7336
x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

3 3

7337
4x2(x+ 1) y′′ + 4x(1 + 4x) y′ − (49 + 27x) y = 0

3 3

7338
x2(x2 + 1

)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

3 3

7339
x2y′′ − x

(
−x2 + 7

)
y′ + 12y = 0

3 3

7340
x2y′′ + x

(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

3 3

7341
x2y′′ + x

(
−2x2 + 1

)
y′ − 4

(
2x2 + 1

)
y = 0

3 3

7342
x2y′′ + x

(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

3 3

7343
x2(x2 + 1

)
y′′ + x

(
11x2 + 5

)
y′ + 24x2y = 0

3 3

7344
4x2(x2 + 1

)
y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 3

7345
x2(x2 + 1

)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

3 3
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7346
x2(x2 + 1

)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

3 3

7347
4x2(x2 + 1

)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

3 3

7348
y′′ − 2(t+ 1) y′

t2 + 2t− 1 + 2y
t2 + 2t− 1 = 0

3 3

7349
y′′ − 4ty′ +

(
4t2 − 2

)
y = 0

3 3

7350 (
−t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

7351 (
t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 3

7352 (
−t2 + 1

)
y′′ − 2ty′ + 6y = 0

3 3

7353
(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 3

7354
t2y′′ + ty′ +

(
t2 − 1

4

)
y = 0

3 3

7355
y′′ − 2ty′

t2 + 1 + 2y
t2 + 1 = 0

3 3

7356
y′′ +

(
t2 + 2t+ 1

)
y′ − (4 + 4t) y = 0

3 3

7357
2ty′′ + (1− 2t) y′ − y = 0

3 3

7358
2ty′′ + (t+ 1) y′ − 2y = 0

3 3
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7359
2t2y′′ − ty′ + (t+ 1) y = 0

3 3

7360
2t2y′′ +

(
t2 − t

)
y′ + y = 0

3 3

7361
t2y′′ +

(
−t2 + t

)
y′ − y = 0

3 3

7362
ty′′ −

(
t2 + 2

)
y′ + ty = 0

3 3

7363
t2y′′ + t(t+ 1) y′ − y = 0

3 3

7364
ty′′ − (4 + t) y′ + 2y = 0

3 3

7365
t2y′′ +

(
t2 − 3t

)
y′ + 3y = 0

3 3

7366
ty′′ + ty′ + 2y = 0

3 3

7367
ty′′ +

(
−t2 + 1

)
y′ + 4ty = 0

3 3

7368
t2y′′ − t(t+ 1) y′ + y = 0

3 3

7369
y′′ + 4xy′ +

(
4x2 + 6

)
y = 0

3 3

7370 (
−z2 + 1

)
y′′ − 3zy′ + y = 0

3 3

7371
4zy′′ + 2(1− z) y′ − y = 0

3 3

7372
f ′′ + 2(z − 1) f ′ + 4f = 0

3 3
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7373
zy′′ − 2y′ + yz = 0

3 3

7374
zy′′ + (2z − 3) y′ + 4y

z
= 0

3 3

7375
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

7376
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

7377 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7378
4x2y′′ + 4xy′ +

(
4x2 − 1

)
y = 0

3 3

7379
xy′′ − (1 + 2x) y′ + 2y = 0

3 3

7380
y′′ + 2xy′ + 4y = 0

3 3

7381
y′′ + xy′ + 3y = 0

3 3

7382
y′′ − x2y′ − 3xy = 0

3 3

7383 (
−4x2 + 1

)
y′′ − 20xy′ − 16y = 0

3 3

7384 (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 3

7385
y′′ + xy′ + (2 + x) y = 0

3 3

7386 (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 3
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7387
4y′′ + xy′ + 4y = 0

3 3

7388
y′′ + xy′ − 4y = 0

3 3

7389
4xy′′ − xy′ + 2y = 0

3 3

7390
6x2y′′ + x(1 + 18x) y′ + (1 + 12x) y = 0

3 3

7391
3x2y′′ − x(x+ 8) y′ + 6y = 0

3 3

7392
2x2y′′ − x(1 + 2x) y′ + 2(4x− 1) y = 0

3 3

7393
4x2y′′ − 4x2y′ + (1 + 2x) y = 0

3 3

7394
x2y′′ + x(3− 2x) y′ + (−2x+ 1) y = 0

3 3

7395
x2y′′ − x(x+ 3) y′ + (4− x) y = 0

3 3

7396
x2y′′ + x(3− x) y′ + y = 0

3 3

7397
x2y′′ −

(
2
√
5 − 1

)
xy′ +

(
19
4 − 3x2

)
y = 0

3 3

7398
x2y′′ + x(x− 3) y′ + (4− x) y = 0

3 3

7399
x2y′′ + x2y′ − (2 + x) y = 0

3 3

7400
x2y′′ + 2x2y′ +

(
x− 3

4

)
y = 0

3 3
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7401
x2(x+ 1) y′′ + x2y′ − 2y = 0

3 3

7402
x2y′′ + x

(
x2 + 6

)
y′ + 6y = 0

3 3

7403
x2y′′ + x(1− x) y′ − y = 0

3 3

7404
x2y′′ − x(x+ 3) y′ + 4y = 0

3 3

7405
x2y′′ − x2y′ − 2y = 0

3 3

7406
x2y′′ − x2y′ − (2 + 3x) y = 0

3 3

7407
x2y′′ + x(5− x) y′ + 4y = 0

3 3

7408
4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

3 3

7409
x2y′′ + 2x(2 + x) y′ + 2(x+ 1) y = 0

3 3

7410
x2y′′ − x(1− x) y′ + (1− x) y = 0

3 3

7411
4x2y′′ + 4x(1 + 2x) y′ + (4x− 1) y = 0

3 3

7412
x2y′′ + x(x+ 4) y′ + (2 + x) y = 0

3 3

7413
x2y′′ + xy′ +

(
x2 − 9

4

)
y = 0

3 3

7414
xy′′ + 2y′ + xy = 0

3 3
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7415
2xy′′ + 5(−2x+ 1) y′ − 5y = 0

3 3

7416
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7417
xy′′ + (x+ n) y′ + (n+ 1) y = 0

3 3

7418
x4y′′ + xy′ + y = 0

3 3

7419
x2y′′ +

(
2x2 + x

)
y′ − 4y = 0

3 3

7420 (
4x3− 14x2− 2x

)
y′′−

(
6x2− 7x+1

)
y′+(6x− 1) y = 0

3 3

7421
x2y′′ + x2y′ + (−2 + x) y = 0

3 3

7422
x2y′′ − x2y′ + (−2 + x) y = 0

3 3

7423
x2(1− 4x) y′′ +

(
−1
4x− x2

)
y′ − 5xy

16 = 0
3 3

7424
x2y′′ +

(
x2 + x

)
y′ + (x− 9) y = 0

3 3

7425
x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 3

7426
x2y′′ −

(
x2 + 4x

)
y′ + 4y = 0

3 3

7427
2x2y′′ − (2 + 3x) y′ + (2x− 1) y

x
= 0

3 3
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7428
x(1− x) y′′ +

(
3
2 − 2x

)
y′ − y

4 = 0
3 3

7429
2x(1− x) y′′ + xy′ − y = 0

3 3

7430
2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

3 3

7431
x(1− x) y′′ + (−2x+ 1) y′

3 + 20y
9 = 0

3 3

7432
4y′′ + 3(−x2 + 2) y

(−x2 + 1)2
= 0

3 3

7433
u′′ − 2u′

x
− a2u = 0

3 3

7434
u′′ + 2u′

x
− a2u = 0

3 3

7435
u′′ + 2u′

x
+ a2u = 0

3 3

7436
u′′ + 4u′

x
− a2u = 0

3 3

7437
u′′ + 4u′

x
+ a2u = 0

3 3

7438
y′′ − a2y = 6y

x2

3 3
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7439
y′′ + n2y = 6y

x2

3 3

7440
x2y′′ + xy′ −

(
x2 + 1

4

)
y = 0

3 3

7441
x2y′′ + xy′ + (−9a2 + 4x2) y

4a2 = 0
3 3

7442
x2y′′ + xy′ +

(
x2 − 25

4

)
y = 0

3 3

7443
y′′ + qy′ = 2y

x2

3 3

7444
xy′′ + 3y′ + 4x3y = 0

3 3

7445
(−x+ 2)x2y′′ + 2xy′ − 2y = 0

3 3

7446 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7447
xy′′ − 2(x+ 1) y′ + (2 + x) y = 0

3 3

7448
3xy′′ − 2(3x− 1) y′ + (3x− 2) y = 0

3 3

7449
x(x+ 1) y′′ − (x− 1) y′ + y = 0

3 3

7450 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3

7451 (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 3
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7452 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7453 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7454
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7455
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7456
(2x− 3) y′′ − xy′ + y = 0

3 3

7457
y′′ − xy′ − 3y = 0

3 3

7458 (
x2 + 1

)
y′′ − xy′ + y = 0

3 3

7459
y′′ − xy′ + 2y = 0

3 3

7460 (
−x2 + 1

)
y′′ − y′ + y = 0

3 3

7461
x(x+ 1)2 y′′ +

(
−x2 + 1

)
y′ + (x− 1) y = 0

3 3

7462
2xy′′ − y′ + 2y = 0

3 3

7463
xy′′ + xy′ − 2y = 0

3 3

7464
x(x− 1)2 y′′ − 2y = 0

3 3

7465
y′′ − 2xy′ + x2y = 0

3 3
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7466
x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

3 3

7467
x2(x+ 1) y′′ − (1 + 2x) (−y + xy′) = 0

3 3

7468
2(−x+ 2)x2y′′ − x(4− x) y′ + (3− x) y = 0

3 3

7469
x2(1− x) y′′ + (5x− 4)xy′ + (6− 9x) y = 0

3 3

7470
xy′′ +

(
4x2 + 1

)
y′ + 4x

(
x2 + 1

)
y = 0

3 3

7471
y′′ − 2xy′ + 8y = 0

3 3

7472
y′′ − 2xy′ + 8y = 0

3 3

7473 (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

3 3

7474
x(2 + x) y′′ + 2(x+ 1) y′ − 2y = 0

3 3

7475
x(2 + x) y′′ + (x+ 1) y′ − 4y = 0

3 3

7476
(x− 1) y′′ − xy′ + y = 0

3 3

7477 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7478 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3

7479 (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 3
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7480
y′′ − xy′ + 2y = 0

3 3

7481
(2 + x) y′′ + xy′ − y = 0

3 3

7482 (
x2 + 1

)
y′′ − 6y = 0

3 3

7483 (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 3

7484
(x− 1) y′′ − xy′ + y = 0

3 3

7485
y′′ − 2xy′ + 8y = 0

3 3

7486
x2y′′ +

(
5
3x+ x2

)
y′ − y

3 = 0
3 3

7487
2xy′′ − y′ + 2y = 0

3 3

7488
2xy′′ − (2x+ 3) y′ + y = 0

3 3

7489
2x2y′′ + 3xy′ + (2x− 1) y = 0

3 3

7490
xy′′ + 2y′ − xy = 0

3 3

7491
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7492
xy′′ + (x− 6) y′ − 3y = 0

3 3

7493
x4y′′ + λy = 0

3 3
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7494
4x2y′′ + 4xy′ +

(
4x2 − 25

)
y = 0

3 3

7495
x2y′′ + xy′ +

(
36x2 − 1

4

)
y = 0

3 3

7496
x2y′′ +

(
x2 − 2

)
y = 0

3 3

7497
xy′′ + 3y′ + x3y = 0

3 3

7498
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

7499
16x2y′′ + 32xy′ +

(
x4 − 12

)
y = 0

3 3

7500
y′′ − x2y′ + xy = 0

3 3

7501
xy′′ − (2 + x) y′ + 2y = 0

3 3

7502
y′′ + xy′ + 2y = 0

3 3

7503 (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

7504
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

7505 (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

3 3

7506
xy′′ + 2y′ + xy = 0

3 3

7507
xy′′ + (1 + 2x) y′ + (x+ 1) y = 0

3 3
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7508
2x(x− 1) y′′ − (x+ 1) y′ + y = 0

3 3

7509
xy′′ + 2y′ + 4xy = 0

3 3

7510
xy′′ + (2− 2x) y′ + (−2 + x) y = 0

3 3

7511
x2y′′ + 6xy′ +

(
4x2 + 6

)
y = 0

3 3

7512
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

7513
x(1− x) y′′ +

(
1
2 + 2x

)
y′ − 2y = 0

3 3

7514
4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

3 3

7515
2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

3 3

7516
3t(t+ 1) y′′ + ty′ − y = 0

3 3

7517
x2y′′ +

(
x+ 3

4

)
y

4 = 0
3 3

7518
x2y′′ + xy′ + (x2 − 1) y

4 = 0
3 3

7519
xy′′ + (−2x+ 1) y′ + (x− 1) y = 0

3 3

7520
xy′′ − (x+ 1) y′ + y = 0

3 3
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7521
xy′′ + 3y′ + 4x3y = 0

3 3

7522
x2(−x2 + 1

)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 3

7523
2xy′′ + (−2 + x) y′ − y = 0

3 3

7524
xy′′ + 2y′ + xy = 0

3 3

7525
y′′ + 2x2y′ +

(
x4 + 2x− 1

)
y = 0

3 3

7526
u′′ + 2u′ + u = 0

3 3

7527
u′′ − (1 + 2x)u′ +

(
x2 + x− 1

)
u = 0

3 3

7528
y′′ + 2y′ +

(
1 + 2

(3x+ 1)2
)
y = 0 3 3

7529
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

7530
y′′ + 2y′

x
− 2y

(x+ 1)2
= 0 3 3

7531
y′′ − xy′ − xy = 0

3 3

7532
y′′ − xy′ − xy = 0

3 3

7533
y′′ − xy′ − xy = 0

3 3

7534
y′′ − xy′ − xy = 0

3 3
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7535
y′′ − xy′ − xy = 0

3 3

7536
y′′ − xy′ − xy = 0

3 3

7537
y′′ − xy′ − xy = 0

3 3

7538
y′′ − xy′ − xy = 0

3 3

7539
y′′ − xy′ − xy = 0

3 3

7540
y′′ − xy′ − xy = 0

3 3

7541
y′′ − xy′ − xy = 0

3 3

7542
xy′′ + 2y′ + xy = 0

3 3

7543
2x2y′′ + 3xy′ − xy = 0

3 3

7544
x2y′′ +

(
3x2 + 2x

)
y′ − 2y = 0

3 3

7545 2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′

+
(
7x2 + 10x+ 6

)
y = 0

3 3

7546
xy′′ + (x+ 1) y′ + 2y = 0

3 3

7547
x2(x2 − 2x+ 1

)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 3

7548
2x2(2 + x) y′′ + 5x2y′ + (x+ 1) y = 0

3 3
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7549
x2y′′ + 4xy′ +

(
x2 + 2

)
y = 0

3 3

7550
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7551
x2y′′ − xy′ −

(
x2 + 5

4

)
y = 0

3 3

7552
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7553
x2y′′ + 3xy′ + 4x4y = 0

3 3

7554
y′′ =

(
x2 + 3

)
y

3 3

7555
y′′ + 2xy′ +

(
x2 + 1

)
y = 0

3 3

7556
x2y′′ + xy′ +

(
x2 − 1

4

)
y = 0

3 3

7557
4x2y′′ +

(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

7558
y′′ = 0

3 3

7559
y′′ = 2y

x2

3 3

7560
y′′ = 6y

x2

3 3
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7561
y′′ =

(
− 3
16x2 − 2

9 (x− 1)2
+ 3

16x (x− 1)

)
y

3 3

7562
y′′ = 20y

x2

3 3

7563
y′′ = 12y

x2

3 3

7564
y′′ − y

4x2 = 0
3 3

7565
xy′′ − (2x+ 2) y′ + (2 + x) y = 0

3 3

7566
y′′ + y

x2 = 0
3 3

7567 (
−x2 + 1

)
y′′ + y′ + y = 0

3 3

7568 (
x2 − x

)
y′′ − xy′ + y = 0

3 3

7569
x2(−x2 + 2

)
y′′ − x

(
4x2 + 3

)
y′ +

(
−2x2 + 2

)
y = 0

3 3

7570
y′′ = (4x6 − 8x5 + 12x4 + 4x3 + 7x2 − 20x+ 4) y

4x4

3 3

7571
y′′ =

(
6
x2 − 1

)
y

3 3

7572
y′′ =

(
x2

4 − 11
2

)
y

3 3
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7573
y′′ =

(
1
x
− 3

16x2

)
y

3 3

7574
y′′ =

(
− 3
16x2 − 2

9 (x− 1)2
+ 3

16x (x− 1)

)
y

3 3

7575
y′′ = −(5x2 + 27) y

36 (x2 − 1)2
3 3

7576
y′′ = − y

4x2
3 3

7577
y′′ =

(
x2 + 3

)
y

3 3

7578
x2y′′ = 2y

3 3

7579
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

7580
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

7581
(−2 + x)2 y′′ − (−2 + x) y′ − 3y = 0

3 3

7582
y′ − 1√

a4 x4 + a3 x3 + a2 x2 + a1x+ a0
= 0 3 3

7583
y′ + ay − c ebx = 0

3 3

7584
y′ + ay − b sin (cx) = 0

3 3
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7585
y′ + 2xy − x e−x2 = 0

3 3

7586
y′ + y cos(x)− e2x = 0

3 3

7587
y′ + y cos(x)− sin (2x)

2 = 0
3 3

7588
y′ + y cos(x)− e− sin(x) = 0

3 3

7589
y′ + y tan(x)− sin (2x) = 0

3 3

7590
y′ − (sin (ln(x)) + cos (ln(x)) + a) y = 0

3 3

7591
y′ + f ′(x)y − f(x)f ′(x) = 0

3 3

7592
y′ + f(x)y − g(x) = 0

3 3

7593
y′ + y2 − 1 = 0

3 3

7594
y′ + y2 − ax− b = 0

3 3

7595
y′ + y2 + a xm = 0

3 3

7596
y′ + y2 − 2x2y + x4 − 2x− 1 = 0

3 3

7597
y′ + y2 + (xy − 1) f(x) = 0

3 3

7598
y′ − y2 − 3y + 4 = 0

3 3
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7599
y′ − y2 − xy − x+ 1 = 0

3 3

7600
y′ − (x+ y)2 = 0

3 3

7601
y′ − y2 +

(
x2 + 1

)
y − 2x = 0

3 3

7602
y′ − y2 + y sin(x)− cos(x) = 0

3 3

7603
y′ − y2 − y sin (2x)− cos (2x) = 0

3 3

7604
y′ + ay2 − b = 0

3 3

7605
y′ + ay2 − b xν = 0

3 3

7606
y′ + ay2 − b x2ν − c xν−1 = 0

3 3

7607
y′ − (Ay − a) (By − b) = 0

3 3

7608
y′ + ay(−x+ y)− 1 = 0

3 3

7609
y′ + xy2 − x3y − 2x = 0

3 3

7610
y′ − xy2 − 3xy = 0

3 3

7611
y′ + x−a−1y2 − xa = 0

3 3

7612
y′ − a xn

(
1 + y2

)
= 0

3 3
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7613
y′ + y2 sin(x)− 2 sin(x)

cos(x)2 = 0
3 3

7614
y′ − y2f ′(x)

g(x) + g′(x)
f(x) = 0

3 3

7615
y′ + f(x)y2 + g(x)y = 0

3 3

7616
y′ + f(x)

(
y2 + 2ay + b

)
= 0

3 3

7617
y′ + y3 + axy2 = 0

3 3

7618
y′ − y3 − a exy2 = 0

3 3

7619
y′ − ay3 − b

x
3
2
= 0

3 3

7620
y′ − a3y3 − a2y2 − a1y − a0 = 0

3 3

7621
y′ + 3ay3 + 6axy2 = 0

3 3

7622
y′ + axy3 + by2 = 0

3 3

7623
y′ − x(2 + x) y3 − (x+ 3) y2 = 0

3 3

7624
y′ +

(
4a2x+ 3a x2 + b

)
y3 + 3xy2 = 0

3 3

7625
y′ + 2a x3y3 + 2xy = 0

3 3
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7626
y′ + 2

(
a2x3 − b2x

)
y3 + 3by2 = 0

3 3

7627
y′ − xay3 + 3y2 − x−ay − x−2a + a x−a−1 = 0

3 3

7628
y′ − a(xn − x) y3 − y2 = 0

7 7

7629
y′ − (a xn + bx) y3 − cy2 = 0

7 7

7630
y′ + aφ′(x)y3 +6aφ(x)y2 + (2a+ 1) yφ′′(x)

φ′(x) + 2a+2 = 0
7 7

7631
y′ − f3(x)y3 − f2(x)y2 − f1(x)y − f0(x) = 0

7 7

7632 y′− (y−f(x)) (y−g(x))
(
y− af(x) + bg(x)

a+ b

)
h(x)

− f ′(x) (y − g(x))
f(x)− g(x) − g′(x) (y − f(x))

g(x)− f(x) = 0

3 3

7633
y′ − ayn − b x

n
−n+1 = 0

3 3

7634 y′ − f(x)−n+1g′(x)yn(ag(x) + b)−n

− f ′(x)y
f(x) − f(x)g′(x) = 0

3 3

7635
y′ − anf(x)−n+1g′(x)yn − f ′(x)y

f(x) − f(x)g′(x) = 0
3 3

7636
y′ − f(x)yn − g(x)y − h(x) = 0

7 7
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7637
y′ − f(x)ya − g(x)yb = 0

7 7

7638
y′ −

√
|y| = 0

3 3

7639
y′ − a

√
y − bx = 0

3 3

7640
y′ − a

√
1 + y2 − b = 0

3 3

7641
y′ −

√
y2 − 1√
x2 − 1

= 0
3 3

7642
y′ −

√
x2 − 1√
y2 − 1

= 0
3 3

7643
y′ − y − x2

√
x2 − y2

xy
√

x2 − y2 + x
= 0

3 3

7644
y′ − 1 + y2

|y +
√
y + 1 | (x+ 1)

3
2
= 0 3 3

7645
y′ −

√
ay2 + by + c

a x2 + bx+ c
= 0

3 3

7646
y′ −

√
y3 + 1
x3 + 1 = 0

3 3

7647
y′ −

√
|y (y − 1) (−1 + ay) |√
|x (x− 1) (ax− 1) |

= 0
3 3
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7648
y′ −

√
1− y4√
−x4 + 1

= 0
3 3

7649
y′ −

√
ay4 + by2 + 1
a x4 + b x2 + 1 = 0

3 7

7650 y′

−
√

(b4y4 + b3y3 + b2y2 + b1y + b0) (a4x4 + a3x3 + a2x2 + a1x+ a0)
= 0

3 3

7651
y′ −

√
a4x4 + a3x3 + a2x2 + a1x+ a0
b4y4 + b3y3 + b2y2 + b1y + b0

= 0
3 3

7652
y′ −

√
b4y4 + b3y3 + b2y2 + b1y + b0
a4x4 + a3x3 + a2x2 + a1x+ a0

= 0
3 3

7653 y′

−R1
(
x,
√

a4x4 + a3x3 + a2x2 + a1x+ a0
)
R2
(
y,
√
b4y4 + b3y3 + b2y2 + b1y + b0

)
= 0

3 3

7654
y′ −

(
a3x

3 + a2x
2 + a1x+ a0

a3y3 + a2y2 + a1y + a0

) 2
3

= 0
3 3

7655
y′ − f(x) (y − g(x))

√
(y − a) (y − b) = 0

7 7

7656
y′ − ex−y + ex = 0

3 3

7657
y′ − a cos(y) + b = 0

3 3

Continued on next page

611



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

7658
y′ − cos (bx+ ay) = 0

3 3

7659
y′ + a sin (αy + βx) + b = 0

3 3

7660
y′ + f(x) cos (ay) + g(x) sin (ay) + h(x) = 0

7 7

7661
y′ + f(x) sin(y) + (1− f ′(x)) cos(y)− f ′(x)− 1 = 0

3 3

7662
y′ + 2 tan(y) tan(x)− 1 = 0

3 3

7663
y′ − a

(
1 + tan2(y)

)
+ tan(y) tan(x) = 0

7 7

7664
y′ − tan (xy) = 0

3 3

7665
y′ − f(ax+ by) = 0

3 3

7666
y′ − xa−1y−b+1f

(
xa

a
+ yb

b

)
= 0

3 3

7667
y′ − y − xf(x2 + ay2)

x+ ayf (x2 + ay2) = 0
3 3

7668
y′ − yaf(xcy) + c xayb

xbf (xcy)− xayb
= 0

7 7

7669
2y′ − 3y2 − 4ay − b− c e−2ax = 0

3 3

7670
xy′ −

√
a2 − x2 = 0

3 3
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7671
xy′ + y − x sin(x) = 0

3 3

7672
xy′ − y − x

ln(x) = 0 3 3

7673
xy′ − y − x2 sin(x) = 0

3 3

7674
xy′ − y − x cos (ln (ln(x)))

ln(x) = 0
3 3

7675
xy′ + ay + b xn = 0

3 3

7676
xy′ + y2 + x2 = 0

3 3

7677
xy′ − y2 + 1 = 0

3 3

7678
xy′ + ay2 − y + b x2 = 0

3 3

7679
xy′ + ay2 − by + c x2b = 0

3 3

7680
xy′ + ay2 − by − c xβ = 0

3 3

7681
xy′ + xy2 + a = 0

3 3

7682
xy′ + xy2 − y = 0

3 3

7683
xy′ + xy2 − y − a x3 = 0

3 3

7684
xy′ + xy2 −

(
2x2 + 1

)
y − x3 = 0

3 3
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7685
xy′ + axy2 + 2y + bx = 0

3 3

7686
xy′ + axy2 + by + cx+ d = 0

3 3

7687
xy′ + xay2 + (a− b) y

2 + xb = 0
3 3

7688
xy′ + a xαy2 + by − c xβ = 0

3 3

7689
xy′ − y2 ln(x) + y = 0

3 3

7690
xy′ − y(2y ln(x)− 1) = 0

3 3

7691
xy′ + f(x)

(
y2 − x2) = 0

7 7

7692
xy′ + y3 + 3xy2 = 0

3 3

7693
xy′ −

√
x2 + y2 − y = 0

3 3

7694
xy′ + a

√
x2 + y2 − y = 0

3 3

7695
xy′ − x

√
x2 + y2 − y = 0

3 3

7696
xy′ − x(−x+ y)

√
x2 + y2 − y = 0

3 3

7697
xy′ − x e

y
x − y − x = 0

3 3

7698
xy′ − y ln(y) = 0

3 3
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7699
xy′ − y(ln (xy)− 1) = 0

3 3

7700
xy′ − y

(
x ln

(
x2

y

)
+ 2
)

= 0
3 3

7701
xy′ − sin (x− y) = 0

7 7

7702
xy′ +

(
sin(y)− 3x2 cos(y)

)
cos(y) = 0

3 3

7703
xy′ − x sin

(y
x

)
− y = 0

3 3

7704
xy′ + x cos

(y
x

)
− y + x = 0

3 3

7705
xy′ + x tan

(y
x

)
− y = 0

3 3

7706
xy′ − yf(xy) = 0

3 3

7707
xy′ − yf

(
xayb

)
= 0

3 3

7708
xy′ + ay − f(x)g(xay) = 0

3 3

7709
(x+ 1) y′ + y(−x+ y) = 0

3 3

7710
2xy′ − y − 2x3 = 0

3 3

7711
(1 + 2x) y′ − 4 e−y + 2 = 0

3 3
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7712
3xy′ − 3x ln(x)y4 − y = 0

3 3

7713
x2y′ + y − x = 0

3 3

7714
x2y′ − y + x2ex− 1

x = 0
3 3

7715
x2y′ − (x− 1) y = 0

3 3

7716
x2y′ + y2 + xy + x2 = 0

3 3

7717
x2y′ − y2 − xy = 0

3 3

7718
x2y′ − y2 − xy − x2 = 0

3 3

7719
x2(y′ + y2

)
+ a xk − b(b− 1) = 0

3 3

7720
x2(y′ + y2

)
+ 4xy + 2 = 0

3 3

7721
x2(y′ + y2

)
+ yax+ b = 0

3 3

7722
x2(y′ − y2

)
− a x2y + ax+ 2 = 0

3 3

7723
x2(y′ + ay2

)
− b = 0

3 3

7724
x2(y′ + ay2

)
+ b xα + c = 0

3 3

7725
x2y′ + ay3 − a x2y2 = 0

3 3
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7726
x2y′ + xy3 + ay2 = 0

3 3

7727
x2y′ + a x2y3 + by2 = 0

3 3

7728 (
x2 + 1

)
y′ + xy − 1 = 0

3 3

7729 (
x2 + 1

)
y′ + xy − x

(
x2 + 1

)
= 0

3 3

7730 (
x2 + 1

)
y′ + 2xy − 2x2 = 0

3 3

7731 (
x2 + 1

)
y′ +

(
1 + y2

)
(2xy − 1) = 0

3 3

7732 (
x2 + 1

)
y′ + x sin(y) cos(y)− x

(
x2 + 1

) (
cos2(y)

)
= 0

3 3

7733 (
x2 − 1

)
y′ − xy + a = 0

3 3

7734 (
x2 − 1

)
y′ + 2xy − cos(x) = 0

3 3

7735 (
x2 − 1

)
y′ + y2 − 2xy + 1 = 0

3 3

7736 (
x2 − 1

)
y′ − y(−x+ y) = 0

3 3

7737 (
x2 − 1

)
y′ + a

(
y2 − 2xy + 1

)
= 0

3 3

7738 (
x2 − 1

)
y′ + axy2 + xy = 0

3 3

7739 (
x2 − 1

)
y′ − 2xy ln(y) = 0

3 3

Continued on next page

617



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

7740 (
x2 − 4

)
y′ + (2 + x) y2 − 4y = 0

3 3

7741 (
x2 − 5x+ 6

)
y′ + 3xy − 8y + x2 = 0

3 3

7742
(x− a) (x− b) y′ + y2 + k(y + x− a) (y + x− b) = 0

3 3

7743
2x2y′ − 2y2 − xy + 2a2x = 0

3 3

7744
2x2y′ − 2y2 − 3xy + 2a2x = 0

3 3

7745
x(2x− 1) y′ + y2 − (1 + 4x) y + 4x = 0

3 3

7746
2x(x− 1) y′ + (x− 1) y2 − x = 0

3 3

7747
3x2y′ − 7y2 − 3xy − x2 = 0

3 3

7748
3
(
x2 − 4

)
y′ + y2 − xy − 3 = 0

3 3

7749
(ax+ b)2 y′ + (ax+ b) y3 + cy2 = 0

3 3

7750
x3y′ − y2 − x4 = 0

3 3

7751
x3y′ − y2 − x2y = 0

3 3

7752
x3y′ − x4y2 + x2y + 20 = 0

3 3

7753
x3y′ − x6y2 − (2x− 3)x2y + 3 = 0

3 3
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7754
x
(
x2 + 1

)
y′ + x2y = 0

3 3

7755
x
(
x2 − 1

)
y′ −

(
2x2 − 1

)
y + a x3 = 0

3 3

7756
x
(
x2 − 1

)
y′ +

(
x2 − 1

)
y2 − x2 = 0

3 3

7757
x2(x− 1) y′ − y2 − x(−2 + x) y = 0

3 3

7758
2x
(
x2 − 1

)
y′ + 2

(
x2 − 1

)
y2 −

(
3x2 − 5

)
y + x2 − 3 = 0

3 3

7759
3x
(
x2 − 1

)
y′ + xy2 −

(
x2 + 1

)
y − 3x = 0

3 3

7760 (
a x2 + bx+ c

)
(−y + xy′)− y2 + x2 = 0

3 3

7761
x4(y′ + y2

)
+ a = 0

3 3

7762
x
(
x3 − 1

)
y′ − 2xy2 + y + x2 = 0

3 3

7763 (
2x4 − x

)
y′ − 2

(
x3 − 1

)
y = 0

3 3

7764 (
a x2 + bx+ c

)2 (
y′ + y2

)
+ A = 0

3 3

7765
x7y′ + 2

(
x2 + 1

)
y3 + 5x3y2 = 0

3 3

7766
xny′ + y2 − (n− 1)xn−1y + x2n−2 = 0

3 3

7767
xny′ − ay2 − b x2n−2 = 0

3 3
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7768
x2n+1y′ − ay3 − b x3n = 0

3 3

7769
xm(n−1)+ny′ − ayn − b xn(m+1) = 0

3 3

7770 √
x2 − 1 y′ −

√
y2 − 1 = 0

3 3

7771 √
−x2 + 1 y′ − y

√
y2 − 1 = 0

3 3

7772 √
a2 + x2 y′ + y −

√
a2 + x2 + x = 0

3 3

7773
xy′ ln(x) + y − ax(ln(x) + 1) = 0

3 3

7774
xy′ ln(x)− y2 ln(x)−

(
2 ln(x)2 + 1

)
y − ln(x)3 = 0

3 3

7775
sin(x)y′ − y2

(
sin2(x)

)
+ (cos(x)− 3 sin(x)) y + 4 = 0

3 3

7776
cos(x)y′ + y + (sin(x) + 1) cos(x) = 0

3 3

7777
cos(x)y′ − y4 − y sin(x) = 0

3 3

7778
sin(x) cos(x)y′ − y −

(
sin3(x)

)
= 0

3 3

7779
sin (2x) y′ + sin (2y) = 0

3 3

7780 (
a
(
sin2(x)

)
+b
)
y′+ay sin (2x)+Ax

(
a
(
sin2(x)

)
+c
)
= 0

3 3

7781
2f(x)y′ + 2f(x)y2 − f ′(x)y − 2f(x)2 = 0

3 3
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7782
f(x)y′ + g(x)s(y) + h(x) = 0

7 7

7783
yy′ + y + x3 = 0

7 7

7784
yy′ + ay + x = 0

3 3

7785
yy′ + ay + (a2 − 1)x

4 + b xn = 0
7 7

7786
yy′ + ay + b ex − 2a = 0

7 7

7787
yy′ + y2 + 4(x+ 1)x = 0

3 3

7788
yy′ + ay2 − b cos (x+ c) = 0

3 3

7789
yy′ −

√
ay2 + b = 0

3 3

7790
yy′ + xy2 − 4x = 0

3 3

7791
yy′ − x e

x
y = 0

3 3

7792
yy′ + f

(
x2 + y2

)
g(x) + x = 0

3 3

7793
(y + 1) y′ − y − x = 0

3 3

7794
(x+ y − 1) y′ − y + 2x+ 3 = 0

3 3

7795
(y + 2x− 2) y′ − y + x+ 1 = 0

3 3
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7796
(y − 2x+ 1) y′ + y + x = 0

3 3

7797 (
y − x2) y′ − x = 0

3 3

7798 (
y − x2) y′ + 4xy = 0

3 3

7799
(y + g(x)) y′ − f2(x)y2 − f1(x)y − f0(x) = 0

7 7

7800
2yy′ − xy2 − x3 = 0

3 3

7801
(2y + x+ 1) y′ − 2y − x+ 1 = 0

3 3

7802
(2y + x+ 7) y′ − y + 2x+ 4 = 0

3 3

7803
(2y − x) y′ − y − 2x = 0

3 3

7804
(2y − 6x) y′ − y + 3x+ 2 = 0

3 3

7805
(4y + 2x+ 3) y′ − 2y − x− 1 = 0

3 3

7806
(4y − 2x− 3) y′ + 2y − x− 1 = 0

3 3

7807
(4y − 3x− 5) y′ − 3y + 7x+ 2 = 0

3 3

7808
(4y + 11x− 11) y′ − 25y − 8x+ 62 = 0

3 3

7809
(12y − 5x− 8) y′ − 5y + 2x+ 3 = 0

3 3

Continued on next page

622



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

7810
ayy′ + by2 + f(x) = 0

3 3

7811
(ay + bx+ c) y′ + αy + βx+ γ = 0

3 3

7812
xyy′ + y2 + x2 = 0

3 3

7813
xyy′ − y2 + a x3 cos(x) = 0

3 3

7814
xyy′ − y2 + xy + x3 − 2x2 = 0

7 7

7815
(xy + a) y′ + by = 0

3 3

7816
x(y + 4) y′ − y2 − 2y − 2x = 0

3 3

7817
x(y + a) y′ + by + cx = 0

7 7

7818
(x(x+ y) + a) y′ − y(x+ y)− b = 0

3 3

7819 (
xy − x2) y′ + y2 − 3xy − 2x2 = 0

3 3

7820
2xyy′ − y2 + ax = 0

3 3

7821
2xyy′ − y2 + a x2 = 0

3 3

7822
2xyy′ + 2y2 + 1 = 0

3 3

7823
x(2y + x− 1) y′ − y(2x+ y + 1) = 0

3 3

7824
x(2y − x− 1) y′ + y(2x− y − 1) = 0

3 3
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7825 (
2xy + 4x3) y′ + y2 + 112x2y = 0

3 3

7826
x(3y + 2x) y′ + 3(x+ y)2 = 0

3 3

7827
(2 + 3x) (y − 2x− 1) y′ − y2 + xy − 7x2 − 9x− 3 = 0

3 3

7828 (
6xy + x2 + 3

)
y′ + 3y2 + 2xy + 2x = 0

3 3

7829
(yax+ b xn) y′ + αy3 + βy2 = 0

3 3

7830
(
Bxy + Ax2 + ax+ by + c

)
y′

−Bg(x)2 + Axy + αx+ βy + γ = 0
7 7

7831 (
x2y − 1

)
y′ + xy2 − 1 = 0

3 3

7832 (
x2y − 1

)
y′ − xy2 + 1 = 0

3 3

7833 (
x2y − 1

)
y′ + 8xy2 − 8 = 0

7 7

7834
x(xy − 2) y′ + x2y3 + xy2 − 2y = 0

3 3

7835
x(xy − 3) y′ + xy2 − y = 0

3 3

7836
x2(y − 1) y′ + (x− 1) y = 0

3 3

7837
x
(
xy + x4 − 1

)
y′ − y

(
xy − x4 − 1

)
= 0

3 3

7838
2x2yy′ + y2 − 2x3 − x2 = 0

3 3
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7839
2x2yy′ − y2 − x2ex− 1

x = 0
3 3

7840 (
2x2y + x

)
y′ − x2y3 + 2xy2 + y = 0

3 3

7841 (
2x2y − x

)
y′ − 2xy2 − y = 0

3 3

7842 (
2x2y − x3) y′ + y3 − 4xy2 + 2x3 = 0

3 3

7843
2x3 + yy′ + 3x2y2 + 7 = 0

3 3

7844
2x
(
x3y + 1

)
y′ +

(
3x3y − 1

)
y = 0

3 3

7845 (
xn(n+1)y − 1

)
y′ + 2(n+ 1)2 xn−1

(
xn2

y2 − 1
)
= 0

7 7

7846
(−x+ y)

√
x2 + 1 y′ − a

√
(1 + y2)3 = 0

3 3

7847
yy′
(
sin2(x)

)
+ y2 cos(x) sin(x)− 1 = 0

3 3

7848
f(x)yy′ + g(x)y2 + h(x) = 0

3 3

7849 (g1(x)y + g0(x)) y′ − f1(x)y
− f2(x)y2 − f3(x)y3 − f0(x) = 0

7 7

7850 (
y2 − x

)
y′ − y + x2 = 0

3 3

7851 (
x2 + y2

)
y′ + 2x(2x+ y) = 0

3 3
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7852 (
x2 + y2

)
y′ − y2 = 0

3 3

7853 (
y2 + x2 + a

)
y′ + 2xy = 0

3 3

7854 (
y2 + x2 + a

)
y′ + 2xy + x2 + b = 0

3 3

7855 (
y2 + x2 + x

)
y′ − y = 0

3 3

7856 (
y2 − x2) y′ + 2xy = 0

3 3

7857 (
y2 + x4) y′ − 4x3y = 0

3 3

7858 (
y2 + 4 sin(x)

)
y′ − cos(x) = 0

3 3

7859 (
y2 + 2y + x

)
y′ + (x+ y)2 y2 + y(y + 1) = 0

3 3

7860
(x+ y)2 y′ − a2 = 0

3 3

7861 (
y2 + 2xy − x2) y′ − y2 + 2xy + x2 = 0

3 3

7862
(y + 3x− 1)2 y′ − (2y − 1) (4y + 6x− 3) = 0

3 3

7863
3
(
y2 − x2) y′ + 2y3 − 6x(x+ 1) y − 3 ex = 0

3 3

7864 (
4y2 + x2) y′ − xy = 0

3 3

7865 (
4y2 + 2xy + 3x2) y′ + y2 + 6xy + 2x2 = 0

3 3

Continued on next page

626



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

7866
(2y − 3x+ 1)2 y′ − (3y − 2x− 4)2 = 0

3 3

7867
(2y − 4x+ 1)2 y′ − (y − 2x)2 = 0

3 3

7868 (
6y2 − 3x2y + 1

)
y′ − 3xy2 + x = 0

3 3

7869
(6y − x)2 y′ − 6y2 + 2xy + a = 0

3 3

7870 (
ay2 + 2bxy + c x2) y′ + by2 + 2cxy + d x2 = 0

3 3

7871
(
b(βy + αx)2 − β(ax+ by)

)
y′

+ a(βy + αx)2 − α(ax+ by) = 0
3 3

7872
(ay + bx+ c)2 y′ + (αy + βx+ γ)2 = 0

3 3

7873
x
(
y2 − 3x

)
y′ + 2y3 − 5xy = 0

3 3

7874
x
(
y2 + x2 − a

)
y′ − y

(
y2 + x2 + a

)
= 0

3 3

7875
x
(
y2 + xy − x2) y′ − y3 + xy2 + x2y = 0

3 3

7876
x
(
y2 + x2y + x2) y′ − 2y3 − 2x2y2 + x4 = 0

3 3

7877
2x
(
y2 + 5x2) y′ + y3 − x2y = 0

3 3

7878
3xy2y′ + y3 − 2x = 0

3 3
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7879 (
3xy2 − x2) y′ + y3 − 2xy = 0

3 3

7880
6xy2y′ + 2y3 + x = 0

3 3

7881 (
6xy2 + x2) y′ − y

(
3y2 − x

)
= 0

3 3

7882 (
x2y2 + x

)
y′ + y = 0

3 3

7883
(xy − 1)2 xy′ +

(
x2y2 + 1

)
y = 0

3 3

7884 (
10x3y2 + x2y + 2x

)
y′ + 5x2y3 + xy2 = 0

3 3

7885 (
y3 − 3x

)
y′ − 3y + x2 = 0

3 3

7886 (
y3 − x3) y′ − x2y = 0

3 3

7887 (
y2 + x2 + a

)
yy′ +

(
y2 + x2 − a

)
x = 0

3 3

7888
2y3y′ + xy2 = 0

3 3

7889 (
2y3 + y

)
y′ − 2x3 − x = 0

3 3

7890 (
2y3 + 5x2y

)
y′ + 5xy2 + x3 = 0

3 3

7891
(
20y3 − 3xy2 + 6x2y + 3x3) y′
− y3 + 6xy2 + 9x2y + 4x3 = 0

3 3
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7892 (
y2

b
+ x2

a

)
(yy′ + x) + (a− b) (yy′ − x)

a+ b
= 0

3 3

7893
(
2ay3 + 3axy2 − b x3 + c x2) y′
− ay3 + cy2 + 3b x2y + 2b x3 = 0

3 3

7894
xy3y′ + y4 − x sin(x) = 0

3 3

7895 (
2xy3 − x4) y′ − y4 + 2x3y = 0

3 3

7896 (
2xy3 + y

)
y′ + 2y2 = 0

3 3

7897 (
2xy3 + xy + x2) y′ + y2 − xy = 0

3 3

7898 (
3xy3 − 4xy + y

)
y′ + y2

(
y2 − 2

)
= 0

3 3

7899 (
7xy3 + y − 5x

)
y′ + y4 − 5y = 0

3 3

7900 (
x2y3 + xy

)
y′ − 1 = 0

3 3

7901 (
2x2y3 + x2y2 − 2x

)
y′ − 2y − 1 = 0

3 3

7902 (
10x2y3 − 3y2 − 2

)
y′ + 5xy4 + x = 0

3 3

7903 (
axy3 + c

)
xy′ +

(
b x3y + c

)
y = 0

3 3

7904 (
2x3y3 − x

)
y′ + 2x3y3 − y = 0

3 3
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7905
y
(
y3 − 2x3) y′ + (2y3 − x3)x = 0

3 3

7906
y
(
(bx+ ay)3 + b x3) y′ + x

(
(bx+ ay)3 + ay3

)
= 0

3 3

7907 (
xy4 + 2x2y3 + 2y + x

)
y′ + y5 + y = 0

3 3

7908
a x2yny′ − 2xy′ + y = 0

3 3

7909
ymxn(axy′ + by) + αxy′ + βy = 0

3 3

7910
(f(x+ y) + 1) y′ + f(x+ y) = 0

3 3

7911 y′fν(x) (−y + yp+1)
y − 1 − gν(x) (−y + yq+1)

y − 1 = 0
7 3

7912
(√xy − 1)xy′ − (√xy + 1) y = 0

3 3

7913 (
2x 5

2y
3
2 + x2y − x

)
y′ − x

3
2y

5
2 + xy2 − y = 0

3 3

7914 (√
x+ y + 1

)
y′ + 1 = 0

3 3

7915 √
y2 − 1 y′ −

√
x2 − 1 = 0

3 3

7916 (√
1 + y2 + ax

)
y′ +

√
x2 + 1 + ay = 0

3 3

7917 (√
x2 + y2 + x

)
y′ − y = 0

3 3
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7918
(
y
√

x2 + y2 +
(
y2 − x2) sin (α)− 2xy cos (α)

)
y′

+ x
√

x2 + y2 + 2xy sin (α) +
(
y2 − x2) cos (α) = 0

3 3

7919
(
x
√

1 + x2 + y2 − y
(
x2 + y2

))
y′

− y
√

1 + x2 + y2 − x
(
x2 + y2

)
= 0

3 3

7920

 e1 (x+ a)(
(x+ a)2 + y2

) 3
2
+ e2 (x− a)(

(x− a)2 + y2
) 3

2

 y′

− y

 e1(
(x+ a)2 + y2

) 3
2
+ e2(

(x− a)2 + y2
) 3

2

 = 0

7 7

7921
(x ey + ex) y′ + ey + y ex = 0

3 3

7922
x
(
3 exy + 2 e−xy

)
(xy′ + y) + 1 = 0

3 3

7923
(ln(y) + x) y′ − 1 = 0

3 3

7924
(ln(y) + 2x− 1) y′ − 2y = 0

3 3

7925
x
(
2x2y ln(y) + 1

)
y′ − 2y = 0

3 3

7926
x(y ln (xy) + y − ax) y′ − y(ax ln (xy)− y + ax) = 0

3 3

7927
y′(sin(x) + 1) sin(y) + cos(x) (cos(y)− 1) = 0

3 3

7928
(x cos(y) + sin(x)) y′ + y cos(x) + sin(y) = 0

3 3
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7929
xy′ cot

(y
x

)
+ 2x sin

(y
x

)
− y cot

(y
x

)
= 0

3 3

7930
y′ cos(y)− cos(x)

(
sin2(y)

)
− sin(y) = 0

3 3

7931
y′ cos(y) + x sin(y)

(
cos2(y)

)
−
(
sin3(y)

)
= 0

3 3

7932 y′(cos(y)− sin (α) sin(x)) cos(y)
+ (cos(x)− sin (α) sin(y)) cos(x) = 0

3 7

7933
xy′ cos(y) + sin(y) = 0

3 3

7934
(x sin(y)− 1) y′ + cos(y) = 0

3 3

7935
(x cos(y) + cos(x)) y′ − y sin(x) + sin(y) = 0

3 3

7936 (
x2 cos(y) + 2y sin(x)

)
y′ + 2x sin(y) + y2 cos(x) = 0

3 3

7937
xy′ ln(x) sin(y) + cos(y) (1− x cos(y)) = 0

3 3

7938
y′ sin(y) cos(x) + cos(y) sin(x) = 0

3 3

7939
3y′ sin(x) sin(y) + 5

(
cos4(x)

)
y = 0

3 3

7940 y′ cos (ay)
− b(1− c cos (ay))

√
cos2 (ay)− 1 + c cos (ay) = 0

3 3

7941 (x sin (xy) + cos (x+ y)− sin(y)) y′
+ y sin (xy) + cos (x+ y) + cos(x) = 0

3 3
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7942 (
x2y sin (xy)− 4x

)
y′ + xy2 sin (xy)− y = 0

3 3

7943
(−y + xy′)

(
cos2

(y
x

))
+ x = 0

3 3

7944
(
y sin

(y
x

)
− x cos

(y
x

))
xy′

−
(
x cos

(y
x

)
+ y sin

(y
x

))
y = 0

3 3

7945 (
yf
(
x2 + y2

)
− x
)
y′ + y + xf

(
x2 + y2

)
= 0

3 3

7946
f
(
x2 + ay2

)
(ayy′ + x)− y − xy′ = 0

3 3

7947
f(xcy) (bxy′ − a)− xayb(xy′ + cy) = 0

7 7

7948
(y′)2 + ay + b x2 = 0

3 7

7949
(y′)2 + y2 − a2 = 0

3 3

7950
(y′)2 + y2 − f(x)2 = 0

7 7

7951
(y′)2 − y3 + y2 = 0

3 3

7952
(y′)2 − 4y3 + ay + b = 0

3 3

7953
(y′)2 + a2y2

(
ln(y)2 − 1

)
= 0

3 3

7954
(y′)2 − 2y′ − y2 = 0

3 3
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7955
(y′)2 + ay′ + bx = 0

3 3

7956
(y′)2 + ay′ + by = 0

3 3

7957
(y′)2 + (−2 + x) y′ − y + 1 = 0

3 3

7958
(y′)2 + (x+ a) y′ − y = 0

3 3

7959
(y′)2 − (x+ 1) y′ + y = 0

3 3

7960
(y′)2 + 2xy′ − y = 0

3 3

7961
(y′)2 − 2xy′ + y = 0

3 3

7962
(y′)2 + axy′ − b x2 − c = 0

3 3

7963
(y′)2 + axy′ + by + c x2 = 0

7 7

7964
(y′)2 + (ax+ b) y′ − ay + c = 0

3 3

7965
(y′)2 − 2x2y′ + 2xy = 0

3 3

7966
(y′)2 + a x3y′ − 2a x2y = 0

3 3

7967
(y′)2 + (y′ − y) ex = 0

3 3

7968
(y′)2 − 2yy′ − 2x = 0

3 3
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7969
(y′)2 − (1 + 4y) y′ + (1 + 4y) y = 0

3 3

7970
(y′)2 + ayy′ − bx− c = 0

3 3

7971
(y′)2 + (bx+ ay) y′ + abxy = 0

3 3

7972
(y′)2 − xyy′ + y2 ln (ay) = 0

3 3

7973
(y′)2 + 2yy′ cot(x)− y2 = 0

3 3

7974 (y′)2 + 2f(x)yy′ + g(x)y2

−
(
g(x)− f(x)2

)
e−2

(∫ x
a f(xp)dxp

)
= 0

3 3

7975
(y′)2 + 2f(x)yy′ + g(x)y2 + h(x) = 0

7 7

7976
(y′)2 + y(−x+ y) y′ − xy3 = 0

3 3

7977
(y′)2 − 2x3y2y′ − 4x2y3 = 0

3 3

7978
(y′)2 − 3xy 2

3y′ + 9y 5
3 = 0

3 3

7979
2(y′)2 + (x− 1) y′ − y = 0

3 3

7980
2(y′)2 − 2x2y′ + 3xy = 0

3 3

7981
3(y′)2 − 2xy′ + y = 0

3 3
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7982
3(y′)2 + 4xy′ − y + x2 = 0

3 3

7983
a(y′)2 + by′ − y = 0

3 3

7984
a(y′)2 + b x2y′ + cxy = 0

3 3

7985
a(y′)2 + yy′ − x = 0

3 3

7986
a(y′)2 − yy′ − x = 0

3 3

7987
x(y′)2 − y = 0

3 3

7988
x(y′)2 − 2y + x = 0

3 3

7989
x(y′)2 − 2y′ − y = 0

3 3

7990
x(y′)2 + 4y′ − 2y = 0

3 3

7991
x(y′)2 + xy′ − y = 0

3 3

7992
x(y′)2 + yy′ + a = 0

3 3

7993
x(y′)2 + yy′ − x2 = 0

3 3

7994
x(y′)2 + yy′ + x3 = 0

3 3

7995
x(y′)2 + yy′ − y4 = 0

3 3
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7996
x(y′)2 + (y − 3x) y′ + y = 0

3 3

7997
x(y′)2 − yy′ + a = 0

3 3

7998
x(y′)2 − yy′ + ay = 0

3 3

7999
x(y′)2 + 2yy′ − x = 0

3 3

8000
x(y′)2 − 2yy′ + a = 0

3 3

8001
x(y′)2 − 2yy′ − x = 0

3 3

8002
x(y′)2 − 2yy′ + 4x = 0

3 3

8003
x(y′)2 − 2yy′ + 2y + x = 0

3 3

8004
x(y′)2 + ayy′ + bx = 0

3 3

8005
(x+ 1) (y′)2 − (x+ y) y′ + y = 0

3 3

8006
(3x+ 1) (y′)2 − 3(y + 2) y′ + 9 = 0

3 3

8007
(3x+ 5) (y′)2 − (3y + x) y′ + y = 0

3 3

8008
ax(y′)2 + (bx− ay + c) y′ − by = 0

3 3

8009
ax(y′)2 − (ay + bx− a− b) y′ + by = 0

3 3
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8010 (a2x+ c2 ) (y′)2 + (a1x+ b1y + c1 ) y′
+ a0x+ b0y + c0 = 0

7 3

8011
x2(y′)2 − y4 + y2 = 0

3 3

8012
(xy′ + a)2 − 2ay + x2 = 0

3 3

8013
(xy′ + y + 2x)2 − 4xy − 4x2 − 4a = 0

3 3

8014
y′ − 1 = 0

3 3

8015
x2(y′)2 − 2xyy′ + y(y + 1)− x = 0

3 3

8016
x2(y′)2 − 2xyy′ + y2

(
−x2 + 1

)
− x4 = 0

3 3

8017
x2(y′)2 − (2xy + a) y′ + y2 = 0

3 3

8018
x2(y′)2 + 3xyy′ + 2y2 = 0

3 3

8019
x2(y′)2 + 3xyy′ + 3y2 = 0

3 3

8020
x2(y′)2 + 4xyy′ − 5y2 = 0

3 3

8021
x2(y′)2 − 4x(y + 2) y′ + 4y(y + 2) = 0

3 3

8022
x2(y′)2 +

(
x2y − 2xy + x3) y′ + (y2 − x2y

)
(1− x) = 0

3 3

8023
x(−y + xy′)2 − y′ = 0

3 3
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8024
x2(y′)2 − y(y − 2x) y′ + y2 = 0

3 3

8025
x2(y′)2 +

(
a x2y3 + b

)
y′ + aby3 = 0

3 3

8026 (
x2 + 1

)
(y′)2 − 2xyy′ + y2 − 1 = 0

3 3

8027 (
x2 − 1

)
(y′)2 − 1 = 0

3 3

8028 (
x2 − 1

)
(y′)2 − y2 + 1 = 0

3 7

8029 (
−a2 + x2) (y′)2 + 2xyy′ + y2 = 0

3 3

8030 (
−a2 + x2) (y′)2 − 2xyy′ − x2 = 0

3 3

8031 (
x2 + a

)
(y′)2 − 2xyy′ + y2 + b = 0

3 3

8032 (
2x2 + 1

)
(y′)2 +

(
y2 + 2xy + x2 + 2

)
y′ + 2y2 + 1 = 0

3 7

8033 (
a2 − 1

)
x2(y′)2 + 2xyy′ − y2 + a2x2 = 0

3 3

8034
a x2(y′)2 − 2axyy′ + y2 − a(a− 1)x2 = 0

3 3

8035
x3(y′)2 + x2yy′ + a = 0

3 3

8036
x
(
x2 − 1

)
(y′)2 + 2

(
−x2 + 1

)
yy′ + xy2 − x = 0

3 3

8037
x4(y′)2 − xy′ − y = 0

3 3
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8038
x2(−a2 + x2) (y′)2 − 1 = 0

3 3

8039
e−2x(y′)2 − (y′ − 1)2 + e−2y = 0

3 3

8040 (
(y′)2 + y2

) (
cos4(x)

)
− a2 = 0

7 7

8041 d0 (x) (y′)2 + 2b0 (x)yy′ + c0 (x)y2
+ 2d0 (x)y′ + 2e0 (x)y + f0 (x) = 0

7 7

8042
y(y′)2 − 1 = 0

3 3

8043
y(y′)2 − e2x = 0

3 3

8044
y(y′)2 + 2xy′ − y = 0

3 3

8045
y(y′)2 + 2xy′ − 9y = 0

3 3

8046
y(y′)2 − 2xy′ + y = 0

3 3

8047
y(y′)2 − 4xy′ + y = 0

3 3

8048
y(y′)2 − 4a2xy′ + a2y = 0

3 3

8049
y(y′)2 + axy′ + by = 0

3 3

8050
y(y′)2 + x3y′ − x2y = 0

3 3
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8051
y(y′)2 − (−x+ y) y′ − x = 0

3 3

8052
(x+ y) (y′)2 + 2xy′ − y = 0

3 3

8053
(y − 2x) (y′)2 − 2(x− 1) y′ + y − 2 = 0

3 3

8054
2y(y′)2 − (4x− 5) y′ + 2y = 0

3 3

8055
4y(y′)2 + 2xy′ − y = 0

3 3

8056
9y(y′)2 + 4x3y′ − 4x2y = 0

3 3

8057
ay(y′)2 + (2x− b) y′ − y = 0

3 3

8058
(ay + b)

(
(y′)2 + 1

)
− c = 0

3 3

8059 (b2y + a2x+ c2 ) (y′)2 + (a1x+ b1y + c1 ) y′
+ a0x+ b0y + c0 = 0

3 3

8060 (
ay − x2) (y′)2 + 2xy(y′)2 − y2 = 0

7 7

8061
xy(y′)2 +

(
x2 + y2

)
y′ + xy = 0

3 3

8062
xy(y′)2 +

(
x22 − y2 + a

)
y′ − xy = 0

7 7

8063 (
2xy − x2) (y′)2 + 2xyy′ + 2xy − y2 = 0

3 3
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8064 (
2xy − x2) (y′)2 − 6xyy′ − y2 + 2xy = 0

3 3

8065
axy(y′)2 −

(
ay2 + b x2 + c

)
y′ + bxy = 0

3 3

8066
y2(y′)2 + y2 − a2 = 0

3 3

8067
y2(y′)2 − 6x3y′ + 4x2y = 0

3 3

8068
y2(y′)2 − 4ayy′ + y2 − 4ax+ 4a2 = 0

3 3

8069
y2(y′)2 + 2xyy′ + ay2 + bx+ c = 0

7 3

8070
y2(y′)2 − 2xyy′ + 2y2 − x2 + a = 0

3 3

8071
y2(y′)2 + 2axyy′ + (−a+ 1) y2 + a x2 + (a− 1) b = 0

3 3

8072 (
y2 − a2

)
(y′)2 + y2 = 0

3 3

8073 (
y2 − 2ax+ a2

)
(y′)2 + 2ayy′ + y2 = 0

3 3

8074 (
y2 − a2x2) (y′)2 + 2xyy′ +

(
−a2 + 1

)
x2 = 0

3 3

8075 (
y2 + (−a+ 1)x2) (y′)2 + 2axyy′ + (−a+ 1) y2 + x2 = 0

3 3

8076
(−x+ y)2

(
(y′)2 + 1

)
− a2(y′ + 1)2 = 0

3 3
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8077
3y2(y′)2 − 2xyy′ + 4y2 − x2 = 0

3 3

8078
(3y − 2) (y′)2 − 4 + 4y = 0

3 3

8079 (
−a2 + 1

)
y2(y′)2 − 2a2xyy′ + y2 − a2x2 = 0

3 3

8080
(a− b) y2(y′)2 − 2bxyy′ + ay2 − b x2 − ba = 0

3 3

8081 (
ay2 + bx+ c

)
(y′)2 − byy′ + dy2 = 0

3 3

8082
(ay − bx)2

(
a2(y′)2 + b2

)
− c2(ay′ + b)2 = 0

3 3

8083 (b2y + a2x+ c2 )2 (y′)2 + (a1x+ b1y + c1 ) y′
+ b0y + a0 + c0 = 0

7 7

8084
xy2(y′)2 −

(
y3 + x3 − a

)
y′ + x2y = 0

3 3

8085
xy2(y′)2 − 2y3y′ + 2xy2 − x3 = 0

3 3

8086
x2(xy2 − 1

)
(y′)2 + 2x2y2(−x+ y) y′ − y2

(
x2y − 1

)
= 0

7 7

8087 (
y4 − a2x2) (y′)2 + 2a2xyy′ + y2

(
y2 − a2

)
= 0

7 7

8088 (
y4 + x2y2 − x2) (y′)2 + 2xyy′ − y2 = 0

3 3

8089
9y4
(
x2 − 1

)
(y′)2 − 6xy5y′ − 4x2 = 0

3 3
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8090
x2(x2y4−1

)
(y′)2+2x3y3

(
y2−x2) y′− y2

(
x4y2−1

)
= 0

7 7

8091 (
a2
√

x2 + y2 −x2
)
(y′)2+2xyy′+a2

√
x2 + y2 −y2 =0

3 3

8092 (
a
(
x2 + y2

) 3
2 − x2

)
(y′)2 +2xyy′ + a

(
x2 + y2

) 3
2 − y2 = 0

3 3

8093
(y′)2 sin(y) + 2xy′

(
cos3(y)

)
− sin(y)

(
cos4(y)

)
= 0

3 3

8094
(y′)2 (a cos(y) + b)− c cos(y) + d = 0

3 3

8095
f
(
x2 + y2

) (
(y′)2 + 1

)
− (−y + xy′)2 = 0

3 3

8096 (
x2 + y2

)
f

(
x√

x2 + y2

)(
(y′)2 +1

)
− (−y+ xy′)2 = 0

3 3

8097 (
x2 + y2

)
f

(
y√

x2 + y2

)(
(y′)2 +1

)
− (−y+ xy′)2 = 0

3 3

8098
(y′)3 − (y − a)2 (y − b)2 = 0

3 3

8099
(y′)3 − f(x)

(
ay2 + by + c

)2 = 0
3 3

8100
(y′)3 + y′ − y = 0

3 3

8101
(y′)3 + xy′ − y = 0

3 3
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8102
(y′)3 − (x+ 5) y′ + y = 0

3 3

8103
(y′)3 − axy′ + x3 = 0

3 3

8104
(y′)3 − 2yy′ + y2 = 0

3 3

8105
(y′)2 − axyy′ + 2ay2 = 0

3 3

8106 (y′)3 −
(
y2 + xy + x2) (y′)2

+
(
xy3 + x2y2 + x3y

)
y′ − x3y3 = 0

3 3

8107
(y′)3 − xy4y′ − y5 = 0

3 3

8108
(y′)3 + a(y′)2 + by + abx = 0

3 3

8109
(y′)3 + x(y′)2 − y = 0

3 3

8110
(y′)3 − y(y′)2 + y2 = 0

3 3

8111 (y′)2 −
(
y4 + xy2 + x2) (y′)2

+
(
xy6 + x2y4 + x3y2

)
y′ − x3y6 = 0

7 7

8112
a(y′)3 + b(y′)2 + cy′ − y − d = 0

3 3

8113
x(y′)3 − y(y′)2 + a = 0

3 3

8114
4x(y′)3 − 6y(y′)2 + 3y − x = 0

3 3
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8115
8x(y′)3 − 12y(y′)2 + 9y = 0

3 3

8116 (
−a2 + x2) (y′)3 + bx

(
−a2 + x2) (y′)2 + y′ + bx = 0

3 3

8117
x3(y′)3 − 3x2y(y′)2 +

(
3xy2 + x6) y′ − y3 − 2x5y = 0

3 7

8118
2(xy′ + y)3 − yy′ = 0

3 3

8119 (y′)3 sin(x)−
(
y sin(x)−

(
cos2(x)

))
(y′)2

−
(
y
(
cos2(x)

)
+ sin(x)

)
y′ + y sin(x) = 0

3 3

8120
2y(y′)3 − y(y′)2 + 2xy′ − x = 0

3 3

8121
y2(y′)3 + 2xy′ − y = 0

3 3

8122
16y2(y′)3 + 2xy′ − y = 0

3 3

8123
xy2(y′)3 − y3(y′)2 + x

(
x2 + 1

)
y′ − x2y = 0

3 7

8124
x7y2(y′)3 −

(
3x6y3 − 1

)
(y′)2 + 3x5y4y′ − x4y5 = 0

3 3

8125
(y′)4 − (y − a)3 (y − b)2 = 0

3 3

8126
(y′)4 + 3(x− 1) (y′)2 − 3(2y − 1) y′ + 3x = 0

3 3

8127
(y′)4 − 4y(xy′ − 2y)2 = 0

3 3
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8128
(y′)6 − (y − a)4 (y − b)3 = 0

3 3

8129
x2
(
(y′)2 + 1

)3
− a2 = 0

3 3

8130
(y′)r − ays − b x

rs
r−s = 0

3 3

8131
(y′)n − f(x)n (y − a)n+1 (y − b)n−1 = 0

3 3

8132
(y′)n − f(x)g(y) = 0

3 3

8133
a(y′)m + b(y′)n − y = 0

3 3

8134
xn−1(y′)n − nxy′ + y = 0

3 3

8135 √
(y′)2 + 1 + xy′ − y = 0

3 3

8136 √
(y′)2 + 1 + x(y′)2 + y = 0

3 3

8137
x

(√
(y′)2 + 1 + y′

)
− y = 0

3 3

8138
ax

√
(y′)2 + 1 + xy′ − y = 0

3 3

8139
y

√
(y′)2 + 1 − ayy′ − ax = 0

3 3
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8140
ay

√
(y′)2 + 1 − 2xyy′ + y2 − x2 = 0

3 7

8141
f
(
x2 + y2

)√
(y′)2 + 1 − xy′ + y = 0

3 3

8142
a
(
(y′)3 + 1

) 1
3 + bxy′ − y = 0

3 3

8143
ln (y′) + xy′ + ay + b = 0

3 3

8144
ln (y′) + a(−y + xy′) = 0

3 3

8145
y ln (y′) + y′ − y ln(y)− xy = 0

3 3

8146
sin (y′) + y′ − x = 0

3 3

8147
a cos (y′) + by′ + x = 0

3 3

8148
(y′)2 sin (y′)− y = 0

3 3

8149 (
(y′)2 + 1

) (
sin2 (−y + xy′)

)
− 1 = 0

3 3

8150 (
(y′)2 + 1

)
(arctan (y′) + ax) + y′ = 0

3 3

8151
a xnf(y′) + xy′ − y = 0

3 3

8152
(−y + xy′)n f(y′) + yg(y′) + xh(y′) = 0

7 7
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8153
f
(
x(y′)2

)
+ 2xy′ − y = 0

3 3

8154
f

(
x− 3(y′)2

2

)
+ (y′)3 − y = 0

3 3

8155
y′f
(
xyy′ − y2

)
− x2y′ + xy = 0

7 7

8156
φ(f(x, y, y′) , g(x, y, y′)) = 0

7 7

8157
y′ = F

(
y

x+ a

) 3 3

8158
y′ = 2x+ F

(
y − x2) 3 3

8159
y′ = −ax

2 + F

(
y + a x2

4 + bx

2

) 3 3

8160
y′ = F

(
y e−bx

)
ebx

3 3

8161
y′ =

1 + 2F
(

4x2y+1
4x2

)
x

2x3

3 3

8162
y′ =

1 + F
(
yax+1
ax

)
a x2

a x2

3 3

8163
y′ = −

(
a x2 − 2F

(
y + a x4

8

))
x

2

3 3
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8164
y′ = 2a

y + 2F (y2 − 4ax) a
3 3

8165
y′ = F (ln (ln(y))− ln(x)) y

3 3

8166
y′ =

F

(
y√

x2 + 1

)
x

√
x2 + 1

3 3

8167
y′ =

(
x

3
2 + 2F

(
y − x3

6

))√
x

2

3 3

8168
y′ = x+ F (−(x− y) (x+ y))

y

3 3

8169
y′ =

F
(
−−1+y ln(x)

y

)
y2

x

3 3

8170
y′ = x

−y + F (x2 + y2)
3 3

8171
y′ =

F
(

ay2+b x2

a

)
x

√
a y

3 3

8172
y′ =

6x3 + 5
√
x + 5F

(
y − 2x3

5 − 2
√
x
)

5x

3 3
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8173
y′ =

F
(
y

3
2 − 3 ex

2

)
ex

√
y

3 3

8174
y′ =

F
(
−−y2+b

x2

)
x

y

3 3

8175
y′ =

F
(

xy2+1
x

)
yx2

3 3

8176
y′ = −2x2 + x+ F (y + x2 − x)

x

3 3

8177 y′ = 2a
x2
(
−y + 2F

(
xy2−4a

x

)
a
) 3 3

8178
y′ =

y + F
(
y
x

)
x− 1

3 3

8179
y′ = −x+ F (x2 + y2)

y

3 3

8180
y′ =

F
(
−2y ln(x)−1

y

)
y2

x

3 3

8181
y′ = F (−(x− y) (x+ y))x

y

3 3
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8182
y′ =

y2
(
2 + F

(
x2−y
yx2

)
x2
)

x3

3 3

8183
y′ = 2F (y + ln (1 + 2x))x+ F (y + ln (1 + 2x))− 2

1 + 2x
3 3

8184 y′ = 2y3

1 + 2F
(

1+4xy2
y2

)
y

3 3

8185
y′ = −

y2
(
2x− F

(
−xy−2

2y

))
4x

3 3

8186
y′ = −

(
−e−x2 + x2e−x2 − F

(
y − x2e−x2

2

))
x

3 3

8187
y′ =

2y + F
(

y
x2

)
x3

x

3 3

8188 y′ =
√
y

√
y + F

(
x−y√
y

) 3 3

8189
y′ = −3x2y + F (x3y)

x3

3 3

8190
y′ =

y + F
(
y
x

)
x2

x

3 3
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8191
y′ = −2x− y + F (x(x+ y))

x

3 3

8192
y′ =

(
y e−x2

4 x+ 2F
(
y e−x2

4

))
ex2

4

2

3 3

8193
y′ =

x+ y + F
(
−−y+ln(x)x

x

)
x2

x

3 3

8194 y′ = x(a− 1) (a+ 1)
y + F

(
y2

2 − a2x2

2 + x2

2

)
a2 − F

(
y2

2 − a2x2

2 + x2

2

) 3 3

8195
y′ = y

x (−1 + F (xy) y)
3 3

8196
y′ = −−x2 + 2x3y − F ((xy − 1)x)

x4

3 3

8197
y′ =

F

(
(3+y)e

3x2
2

3y

)
xy2e3x2e− 9x2

2

9

3 3

8198
y′ = (y + 1) ((y − ln (y + 1)− ln(x))x+ 1)

yx

3 3

8199 y′ = 6y
8y4 + 9y3 + 12y2 + 6y − F

(
−y4

3 − y3

2 − y2 − y + x
) 3 3
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8200
y′ = y2 + 2xy + x2 + e2F (−(x−y)(x+y))

y2 + 2xy + x2 − e2F (−(x−y)(x+y))

3 3

8201
y′ = 1

y +
√
x

3 3

8202
y′ = 1

y + 2 +
√
3x+ 1

3 3

8203
y′ = x2

y + x
3
2

3 3

8204
y′ = x

5
3

y + x
4
3

3 3

8205
y′ =

ix2
(
i− 2

√
−x3 + 6y

)
2

3 3

8206
y′ = x

y +
√
x2 + 1

3 3

8207
y′ = (−1 + y ln(x))2

x

3 3

8208
y′ =

x
(
−2 + 3

√
x2 + 3y

)
3

3 3

8209
y′ = (2y ln(x)− 1)2

x

3 3
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8210
y′ = ebx

y e−bx + 1
3 3

8211
y′ =

x2
(
1 + 2

√
x3 − 6y

)
2

3 3

8212
y′ = ex

y e−x + 1
3 3

8213
y′ = e 2x

3

y e− 2x
3 + 1

3 3

8214
y′ = 1 + 2x5

√
4x2y + 1

2x3

3 3

8215
y′ =

x
(
x+ 2

√
x3 − 6y

)
2

3 3

8216
y′ =

(
− ln(y) + x2) y 3 3

8217
y′ = e−x2

x

y ex2 + 1
3 3

8218
y′ = −(− ln (ln(y)) + ln(x)) y

3 3

8219
y′ = (− ln (ln(y)) + ln(x))2 y

3 3

8220
y′ = y

ln (ln(y))− ln(x) + 1
3 3
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8221
y′ = 1 + 2

√
4x2y + 1 x4

2x3

3 3

8222
y′ = (−y2 + 4ax)2

y

3 3

8223
y′ =

x
(
−2 + 3x

√
x2 + 3y

)
3

3 3

8224
y′ = −

x2
(
ax− 2

√
a (a x4 + 8y)

)
2

3 3

8225
y′ = (− ln(y) + x) y

3 3

8226
y′ = x3 + x2 + 2

√
x3 − 6y

2x+ 2
3 3

8227
y′ = (ay2 + b x2)2 x

a
5
2y

3 3

8228
y′ = −

x3
(√

a x+
√
a − 2

√
a x4 + 8y

)√
a

2 (x+ 1)

3 3

8229
y′ = −x

4 + 1
4 + x

√
x2 − 2x+ 1 + 8y

3 3

8230
y′ = −x

2 − a

2 + x
√
x2 + 2ax+ a2 + 4y

3 3
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8231
y′ = (ln(y) + x2) y

x

3 3

8232
y′ = 2a+ x

√
−y2 + 4ax
y

3 3

8233
y′ = −x

2 + 1 + x
√

x2 − 4x+ 4y
3 3

8234
y′ = −2x2 + 2x− 3

√
x2 + 3y

3 (x+ 1)
3 3

8235
y′ = y3e− 4x

3

y e− 2x
3 + 1

3 3

8236
y′ = (ln(y) + x3) y

x

3 3

8237
y′ = −x

4 + 1
4 + x2

√
x2 − 2x+ 1 + 8y

3 3

8238
y′ = −x2 − 1− 4

√
x2 − 2x+ 1 + 8y

4 (x+ 1)
3 3

8239
y′ = −ax

2 − b

2 + x
√

a2x2 + 2abx+ b2 + 4ay − 4c
3 3

8240
y′ = −x

2 − a

2 + x2
√

x2 + 2ax+ a2 + 4y
3 3
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8241
y′ = −ax

2 − b

2 + x2
√

a2x2 + 2abx+ b2 + 4ay − 4c
3 3

8242
y′ = x

2 + 1
2 + x2

√
x2 + 2x+ 1− 4y

3 3

8243
y′ = 2a+ x2

√
−y2 + 4ax
y

3 3

8244
y′ = −x

2 + 1 + x2
√
x2 − 4x+ 4y

3 3

8245
y′ = −

(√
a x4 + x3√a − 2

√
a x4 + 8y

)√
a

2 (x+ 1)

3 3

8246
y′ =

(
− ln(y) + 1 + x2 + x3) y 3 3

8247
y′ = y3e−2bx

y e−bx + 1
3 3

8248
y′ = y3e−2x

y e−x + 1
3 3

8249
y′ =

(
−2y 3

2 + 3 ex
)2

ex

4√y

3 3

8250
y′ =

ix
(
i− 2

√
−x2 + 4 ln(a) + 4 ln(y)

)
y

2

3 3
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8251
y′ = (xy2 + 1)2

yx4

3 3

8252
y′ =

x2
(
3x+

√
−9x4 + 4y3

)
y2

3 3

8253
y′ = − sin (2y) + cos (2y)x2 + x2

2x
3 3

8254
y′ = −x2 − x− 2− 2

√
x2 − 4x+ 4y

2 (x+ 1)
3 3

8255
y′ = y + x3a ex + a x4 + a x3 − xy2ex − x2y2 − xy2

x

3 3

8256
y′ = x+ 1 + 2x6

√
4x2y + 1

2x3 (x+ 1)
3 3

8257 y′

= y + x3a ln (x+ 1) + a x4 + a x3 − xy2 ln (x+ 1)− x2y2 − xy2

x

3 3

8258
y′ =

x2
(
x+ 1 + 2x

√
x3 − 6y

)
2x+ 2

3 3

8259
y′ = y + x3 ln(x) + x4 + x3 + 7xy2 ln(x) + 7x2y2 + 7xy2

x

3 3

8260
y′ = x2 + 2x+ 1 + 2

√
x2 + 2x+ 1− 4y

2x+ 2
3 3
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8261 y′

=
y + x3b ln

( 1
x

)
+ x4b+ b x3 + xay2 ln

( 1
x

)
+ x2ay2 + axy2

x

3 3

8262
y′ = 2a

x (−xy + 2axy2 − 8a2)
3 3

8263
y′ = y(−1 + ln ((x+ 1)x) yx4 − ln ((x+ 1)x)x3)

x

3 3

8264
y′ = y +

√
x2 + y2 x2

x

3 3

8265
y′ = y + ln ((x− 1) (x+ 1))x3 + 7 ln ((x− 1) (x+ 1))xy2

x

3 3

8266
y′ = y3x e2x2

y ex2 + 1
3 3

8267
y′ =

y − ln
(
x+1
x−1

)
x3 + ln

(
x+1
x−1

)
xy2

x

3 3

8268
y′ = y + e

x+1
x−1x3 + e

x+1
x−1xy2

x

3 3

8269
y′ = xy − y − ex+1x3 + ex+1xy2

(x− 1)x
3 3

8270
y′ = −x2 + 1 + 4x3

√
x2 − 2x+ 1 + 8y

4x+ 4
3 3
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8271
y′ = − sin (2y) + cos (2y)x3 + x3

2x
3 3

8272
y′ = y + x3

√
x2 + y2

x

3 3

8273
y′ =

(
1 + y2e−2bx + y3e−3bx) ebx 3 3

8274
y′ = x+ 1 + 2

√
4x2y + 1 x3

2x3 (x+ 1)
3 3

8275
y′ = y ln (x− 1) + x4 + x3 + x2y2 + xy2

ln (x− 1)x
3 3

8276
y′ = y ln (x− 1) + ex+1x3 + 7 ex+1xy2

ln (x− 1)x
3 3

8277
y′ =

(
1 + y2e− 4x

3 + y3e−2x
)
e 2x

3
3 3

8278
y′ =

(
1 + y2e−2x + y3e−3x) ex 3 3

8279
y′ =

x
(
−2x− 2 + 3x2

√
x2 + 3y

)
3x+ 3

3 3

8280
y′ = 1

x (xy2 + 1 + x) y
3 3
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8281 y′

= 2x ex − 2x− ln(x)− 1 + x4 ln(x) + x4 − 2yx2 ln(x)− 2x2y + y2 ln(x) + y2

ex − 1

3 3

8282
y′ = −y ex + xy − x3 ln(x)− x3 − xy2 ln(x)− xy2

(−ex + x)x
3 3

8283
y′ = y(1− x+ yx2 ln(x) + x3y − ln(x)x− x2)

(x− 1)x
3 3

8284
y′ = y ln(x)x− y + 2x5b+ 2x3ay2

(ln(x)x− 1)x
3 3

8285
y′ = (ln(y) + x+ x3 + x4) y

x

3 3

8286
y′ = −(− ln (y − 1) + ln (y + 1) + 2 ln(x))x(y + 1)2

8
3 3

8287
y′ = (− ln (y − 1) + ln (y + 1) + 2 ln(x))2 x(y + 1)2

16
3 3

8288
y′ = (−y2 + 4ax)3

(−y2 + 4ax− 1) y
3 7

8289
y′ = 2ax+ 2a+ x3

√
−y2 + 4ax

(x+ 1) y
3 3

8290
y′ = − ln(x) + e 1

x + 4x2y + 2x+ 2xy2 + 2x3

ln(x)− e 1
x

3 3
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8291
y′ = −(ln(y)x+ ln(y)− 1) y

x+ 1
3 3

8292
y′ = x2 + 2x+ 1 + 2x3

√
x2 + 2x+ 1− 4y

2x+ 2
3 3

8293
y′ = −bya+ b2 + ba+ b2x− ba

√
x − a2

a
(
−ay + b+ a+ bx− a

√
x
) 3 3

8294
y′ =−

y
(
− ln

( 1
x

)
+ ex + yx2 ln(x) + x3y − ln(x)x− x2)(

− ln
( 1
x

)
+ ex

)
x

3 3

8295
y′ = −x2 + x+ 2 + 2x3

√
x2 − 4x+ 4y

2x+ 2
3 3

8296
y′ = 3x4 + 3x3 +

√
9x4 − 4y3

(x+ 1) y2
3 3

8297
y′ = −x2 + x+ ax+ a− 2

√
x2 + 2ax+ a2 + 4y

2 (x+ 1)
3 3

8298
y′ =

(
1 + y2e2x2 + y3e3x2

)
e−x2

x
3 3

8299
y′ = y(−ex + ln (2x)x2y − ln (2x)x) e−x

x

3 3

8300
y′ =

x3
(
3x+ 3 +

√
9x4 − 4y3

)
(x+ 1) y2

3 3
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8301
y′ =

(
18x 3

2 + 36y2 − 12x3y + x6
)√

x

36

3 3

8302
y′ = − y3

(−1 + 2y ln(x)− y)x
3 3

8303
y′ = 2a

y + 2ay4 − 16a2xy2 + 32a3x2
3 3

8304
y′ = − y3

(−1 + y ln(x)− y)x
3 3

8305 y′

= − ln(x) + 2 ln (2x)xy + ln (2x) + ln (2x) y2 + ln (2x)x2

ln(x)

3 3

8306
y′ = −bya− bc+ b2x+ ba

√
x − a2

a
(
ay − c+ bx+ a

√
x
) 3 3

8307
y′ = (2x+ 2 + y) y

(ln(y) + 2x− 1) (x+ 1)
3 3

8308
y′ = (x3 + 3y2) y

(6y2 + x)x
3 3

8309
y′ = y(x− y)

x (x− y3)
3 3

Continued on next page

664



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8310
y′ =

(
2y 3

2 − 3 ex
)3

ex

4
(
2y 3

2 − 3 ex + 2
)√

y

3 3

8311
y′ = 1 + 2y

x (−2 + xy2 + 2xy3)
3 3

8312
y′ = −x2 − x− ax− a+ 2x3

√
x2 + 2ax+ a2 + 4y

2x+ 2
3 3

8313 y′

= 2x sin(x)− ln (2x) + ln (2x)x4 − 2 ln (2x)x2y + ln (2x) y2
sin(x)

3 7

8314
y′ = (− ln(y)x− ln(y) + x3) y

x+ 1
3 3

8315
y′ = (2y ln(x)− 1)3

(−1 + 2y ln(x)− y)x
3 3

8316
y′ = 2x2 + 2x+ x4 − 2x2y − 1 + y2

x+ 1
3 3

8317
y′ = x(−1 + x− 2xy + 2x3)

x2 − y

3 3

8318
y′ = 2a

−x2y + 2ay4x2 − 16a2xy2 + 32a3
3 3
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8319
y′ = 1 + 2y

x (−2 + xy + 2xy2)
3 3

8320
y′ = x+ y4 − 2x2y2 + x4

y

3 3

8321
y′ = (ay2 + b x2)3 x

a
5
2 (ay2 + b x2 + a) y

3 3

8322
y′ = −cos(y) (x− cos(y) + 1)

(x sin(y)− 1) (x+ 1)
3 3

8323
y′ = −i(8ix+ 16y4 + 8x2y2 + x4)

32y
3 3

8324
y′ = x

−y + x4 + 2x2y2 + y4
3 3

8325
y′ = (−1 + y ln(x))3

(−1 + y ln(x)− y)x
3 3

8326
y′ = −i(ix+ x4 + 2x2y2 + y4)

y

3 3

8327
y′ = −y(tan(x) + ln (2x)x− ln (2x)x2y)

x tan(x)
3 3

8328
y′ = y(x+ y)

x (x+ y3)
3 3
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8329
y′ = (x− y)2 (x+ y)2 x

y

3 3

8330
y′ = (x2 + 3y2) y

(6y2 + x)x
3 3

8331
y′ = (ln(y)x+ ln(y) + x4) y

x (x+ 1)
3 3

8332
y′ = cos(y) (cos(y)x3 − x− 1)

(x sin(y)− 1) (x+ 1)
3 3

8333
y′ = (x+ 1 + x4 ln(y)) y ln(y)

x (x+ 1)
3 3

8334
y′ = xy + x3 + xy2 + y3

x2

3 3

8335
y′ = y

3
2

y
3
2 + x2 − 2xy + y2

3 3

8336
y′ = 2x3y + x6 + x2y2 + y3

x4

3 3

8337
y′ = −4xy + x3 + 2x2 − 4x− 8

−8y + 2x2 + 4x− 8
3 3

8338
y′ = (2x+ 2 + x3y) y

(ln(y) + 2x− 1) (x+ 1)
3 3
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8339
y′ = −i(54ix2 + 81y4 + 18x4y2 + x8)x

243y
3 3

8340
y′ = (xy2 + 1)3

x4 (xy2 + 1 + x) y
3 3

8341
y′ = −4xy − x3 + 4x2 − 4x+ 8

8y + 2x2 − 8x+ 8
3 3

8342
y′ = −(ln(y)x+ ln(y)− x) y

x (x+ 1)
3 3

8343
y′ = (ln(y)x+ ln(y) + x) y

x (x+ 1)
3 3

8344
y′ = (− ln(y)x− ln(y) + x4) y

x (x+ 1)
3 3

8345
y′ =

y
(
−1− ln

(
(x−1)(x+1)

x

)
+ ln

(
(x−1)(x+1)

x

)
xy
)

x

3 3

8346
y′

=
y
(
− ln(x)− x ln

(
(x−1)(x+1)

x

)
+ ln

(
(x−1)(x+1)

x

)
x2y
)

x ln(x)

3 3

8347
y′ = −8xy − x3 + 2x2 − 8x+ 32

32y + 4x2 − 8x+ 32
3 3
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8348
y′ = y(y + 1)

x (−y − 1 + xy)
3 3

8349
y′ = −i(16ix2 + 16y4 + 8x4y2 + x8)x

32y
3 3

8350
y′ = 2y6

y3 + 2 + 16xy2 + 32x2y4
3 3

8351
y′ = −4yax− a2x3 − 2ab x2 − 4ax+ 8

8y + 2a x2 + 4bx+ 8
3 3

8352
y′ = (x+ 1 + ln(y)x) ln(y)y

x (x+ 1)
3 3

8353
y′ = xy + x+ y2

(x− 1) (x+ y)
3 3

8354
y′ = −4xy − x3 − 2a x2 − 4x+ 8

8y + 2x2 + 4ax+ 8
3 3

8355
y′ = x− y + √

y

x− y + √
y + 1

3 3

8356
y′ =

y
(
− ln

( 1
x

)
− ln

(
x2+1
x

)
x+ ln

(
x2+1
x

)
x2y
)

x ln
( 1
x

) 3 3

8357
y′ = y(y + 1)

x (−y − 1 + xy4)
3 3
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8358
y′ = −3x2y + 1 + y2x6 + y3x9

x3

3 3

8359
y′ = x3y + x3 + xy2 + y3

(x− 1)x3

3 3

8360
y′ = xy + y + x

√
x2 + y2

x (x+ 1)
3 3

8361
y′ = (x4 + x3 + x+ 3y2) y

(6y2 + x)x
3 3

8362
y′ =

y
(
− tanh

( 1
x

)
− ln

(
x2+1
x

)
x+ ln

(
x2+1
x

)
x2y
)

x tanh
( 1
x

) 3 3

8363
y′ = −y(tanh(x) + ln (2x)x− ln (2x)x2y)

x tanh(x)
3 3

8364
y′ = − sinh(x) + x2 ln(x) + 2y ln(x)x+ ln(x) + y2 ln(x)

sinh(x)
3 3

8365 y′ =

− ln(x)− sinh(x)x2 − 2 sinh(x)xy − sinh(x)− sinh(x)y2
ln(x)

3 3

8366
y′ = y ln(x) + cosh(x)xay2 + cosh(x)x3b

x ln(x)
3 3
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8367
y′ = x(−x− 1 + x2 − 2x2y + 2x4)

(x2 − y) (x+ 1)
3 3

8368
y′ = −y(ln (x− 1) + coth (x+ 1)x− coth (x+ 1)x2y)

x ln (x− 1)
3 3

8369 y′ =

− ln (x− 1)− coth (x+ 1)x2 − 2 coth (x+ 1)xy − coth (x+ 1)− coth (x+ 1) y2
ln (x− 1)

3 7

8370
y′

=
2x ln

( 1
x−1

)
− coth

(
x+1
x−1

)
+ coth

(
x+1
x−1

)
y2 − 2 coth

(
x+1
x−1

)
x2y + coth

(
x+1
x−1

)
x4

ln
( 1
x−1

) 3 7

8371
y′

=
2x2 cosh

( 1
x−1

)
− 2x cosh

( 1
x−1

)
− 1 + y2 − 2x2y + x4 − x+ xy2 − 2x3y + x5

(x− 1) cosh
( 1
x−1

) 3 3

8372
y′ =

y
(
− cosh

( 1
x+1

)
x+ cosh

( 1
x+1

)
− x+ x2y − x2 + x3y

)
x (x− 1) cosh

( 1
x+1

) 3 3

8373
y′ = − y(xy + 1)

x (xy + 1− y)
3 3

8374
y′ = y

x (−1 + y + x2y3 + y4x3)
3 3

8375
y′ = x3 + 3a x2 + 3a2x+ a3 + xy2 + ay2 + y3

(x+ a)3
3 3

Continued on next page

671



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8376
y′ = y3x e3x2e− 9x2

2

9 e 3x2
2 + 3 e 3x2

2 y + 9y

3 3

8377 y′

=
y
(
−1− cosh

(
x+1
x−1

)
x+ cosh

(
x+1
x−1

)
x2y − cosh

(
x+1
x−1

)
x2 + cosh

(
x+1
x−1

)
x3y
)

x

3 3

8378
y′ = (1 + x+ y) y

(2y3 + y + x) (x+ 1)
3 3

8379
y′ =

y
(
−1− x e

x+1
x−1 + x2e

x+1
x−1y − e

x+1
x−1x2 + x3e

x+1
x−1y

)
x

3 3

8380
y′ = −b3 + 6b2x− 12b x2 + 8x3 − 4by2 + 8xy2 + 8y3

(2x− b)3
3 3

8381
y′ =

(
y e−x2

4 x+ 2 + 2y2e−x2
2 + 2y3e− 3x2

4

)
ex2

4

2

3 3

8382
y′ = −

− 1
x
− f1

(
y + 1

x

)
x

3 3

8383
y′ = f1(y2 − 2 ln(x))√

y2 x

3 3

8384
y′ = − sin (2y)x− sin (2y) + cos (2y)x4 + x4

2x (x+ 1)
3 3
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8385
y′ = xy + y + x4

√
x2 + y2

x (x+ 1)
3 3

8386
y′ = − sin (2y)x− sin (2y) + x cos (2y) + x

2x (x+ 1)
3 3

8387
y′ = − 1

−x− f1 (y − ln(x)) y ey
3 3

8388
y′ = (1 + 2y) (y + 1)

x (−2y − 2 + x+ 2xy)
3 3

8389
y′ = −125 + 300x− 240x2 + 64x3 − 80y2 + 64xy2 + 64y3

(4x− 5)3
3 3

8390
y′ = x+ y + y2 − 2y ln(x)x+ x2 ln(x)2

x

3 3

8391 y′

= x3ey + x4 + eyy − ey ln (ey + x) + xy − ln (ey + x)x+ x

x2

3 3

8392
y′ = x2

2 +
√

x3 − 6y + x2
√

x3 − 6y + x3
√
x3 − 6y

3 3

8393
y′

=

(
−x3√a + 2

√
a x4 + 8y + 2x2

√
a x4 + 8y + 2x3

√
a x4 + 8y

)√
a

2

3 3
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8394
y′ = y(−3x3y − 3 + y2x7)

x (x3y + 1)
3 3

8395
y′ = (3 + y)3 e 9x2

2 x e 3x2
2 e−3x2

243 e 3x2
2 + 81 e 3x2

2 y + 243y

3 3

8396
y′ = (x− y)3 (x+ y)3 x

(−y2 + x2 − 1) y
3 3

8397
y′ = −2 cos(y) + x3 cos (2y) ln(x) + x3 ln(x)

2 sin(y) ln(x)x
3 3

8398
y′ = y

x (−1 + xy + xy3 + xy4)
3 3

8399
y′ = −2x

3 +
√

x2 + 3y + x2
√

x2 + 3y + x3
√
x2 + 3y

3 3

8400
y′ = −2 cos(y) + x2 cos (2y) ln(x) + x2 ln(x)

2 sin(y) ln(x)x
3 3

8401
y′ = y(xy + 1)

x (−xy − 1 + y4x3)
3 3

8402
y′ =

(
4 e−x2 − 4x2e−x2 + 4y2 − 4x2e−x2

y + x4e−2x2
)
x

4

3 3

8403
y′ = y(x+ y)

x (x+ y + y3 + y4)
3 3
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8404
y′ = y(x3 + x2y + y2)

x2 (x− 1) (x+ y)
3 3

8405
y′

=

(
(x2 + 1)

3
2 x2 + (x2 + 1)

3
2 + y2(x2 + 1)

3
2 + x2y3 + y3

)
x

(x2 + 1)3

3 3

8406
y′ = (3xy2 + x+ 3y2) y

(6y2 + x)x (x+ 1)
3 3

8407
y′ = −−y + x3

√
x2 + y2 − x2

√
x2 + y2 y

x

3 3

8408
y′ = (1 + 2y) (y + 1)

x (−2y − 2 + xy3 + 2xy4)
3 3

8409 y′

= 1 + 2
√

4x2y + 1 x3 + 2x5
√
4x2y + 1 + 2x6

√
4x2y + 1

2x3

3 3

8410
y′ = y(x− y)

x (x− y − y3 − y4)
3 3

8411 y′

= 2a+
√

−y2 + 4ax + x2
√

−y2 + 4ax + x3
√

−y2 + 4ax
y

3 3

8412
y′ = (1 + x+ y) y

(y4 + y3 + y2 + x) (x+ 1)
3 3
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8413
y′ = −−y + x4

√
x2 + y2 − x3

√
x2 + y2 y

x

3 3

8414
y′ = (x4 + 3xy2 + 3y2) y

(6y2 + x)x (x+ 1)
3 3

8415
y′ = − 1

− (y3)
2
3 x− f1 (y3 − 3 ln(x)) (y3)

1
3 x

7 7

8416
y′ = y(x− y) (y + 1)

x (xy + x− y)
3 3

8417 y′ =

− 1
− ln(x) (y3)

2
3 − f1 (y3 + 3 expIntegral (1,− ln(x))) ln(x) (y3)

1
3

7 7

8418 y′

= 30x3 + 25
√
x + 25y2 − 20x3y − 100y

√
x + 4x6 + 40x 7

2 + 100x
25x

3 3

8419
y′ =

(
e− y

xy + e− y
xx+ x2) e y

x

x

3 3

8420
y′ =

(
e− y

xy + e− y
xx+ x3) e y

x

x

3 3

8421 y′

= b x3 + c2
√
a − 2cb x2√a + 2cy2a 3

2 + b2x4√a − 2y2a 3
2 b x2 + a

5
2y4

a x2y

3 3
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8422
y′ = y + x2 ln(x)3 + 2x2 ln(x)2y + x2 ln(x)y2

x ln(x)
3 3

8423
y′ = y + x3 ln(x)3 + 2x3 ln(x)2y + x3 ln(x)y2

x ln(x)
3 3

8424
y′ = y(x+ y) (y + 1)

x (xy + x+ y)
3 3

8425 y′

= 3x3 +
√

−9x4 + 4y3 + x2
√

−9x4 + 4y3 + x3
√

−9x4 + 4y3
y2

3 3

8426
y′

= 1
−x+

(
1
y
+ 1
)
x+ f1

((
1
y
+ 1
)
x
)
x2 − f1

((
1
y
+ 1
)
x
)
x2
(

1
y
+ 1
)3 3

8427 y′ = x

2 + 1
2 +

√
x2 + 2x+ 1− 4y

+ x2
√

x2 + 2x+ 1− 4y + x3
√
x2 + 2x+ 1− 4y

3 3

8428
y′ = cosh(x)

sinh(x) + f1(y − ln (sinh(x)))
3 3

8429 y′ = −x

2 + 1 +
√

x2 − 4x+ 4y

+ x2
√
x2 − 4x+ 4y + x3

√
x2 − 4x+ 4y

3 3

8430
y′ = 1

sin(x) + f1(y − ln (sin(x)) + ln (cos(x) + 1)) 3 3
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8431 y′

= b3 + y2b3 + 2yb2ax+ x2b a2 + y3b3 + 3y2b2ax+ 3yb a2x2 + a3x3

b3

3 3

8432 y′

= α3 + y2α3 + 2yα2βx+ αβ2x2 + y3α3 + 3y2α2βx+ 3yα β2x2 + β3x3

α3

3 3

8433
y′ = 14xy + 12 + 2x+ x3y3 + 6x2y2

x2 (xy + 2 + x)
3 3

8434 y′

= y(ln(x) + ln(y)− 1 + x2 ln(x)2 + 2x2 ln(y) ln(x) + x2 ln(y)2)
x

3 3

8435 y′

= y(ln(y)− 1 + ln(x) + x3 ln(x)2 + 2x3 ln(y) ln(x) + x3 ln(y)2)
x

3 3

8436
y′ = −

(
− 1

x
− f1(y2 − 2x)

)
x√

y2

3 3

8437 y′ = −x

4 + 1
4 +

√
x2 − 2x+ 1 + 8y

+ x2
√

x2 − 2x+ 1 + 8y + x3
√

x2 − 2x+ 1 + 8y

3 3

8438 y′

= a3 + y2a3 + 2ya2bx+ a b2x2 + y3a3 + 3y2a2bx+ 3ya b2x2 + b3x3

a3

3 3
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8439
y′ = −−x− f1(y2 − 2x)√

y2 x

3 3

8440 y′

= − sin (2y) + x cos (2y) + cos (2y)x3 + cos (2y)x4 + x+ x3 + x4

2x

3 3

8441
y′ = −

(
−y e

1
x

x
− f1

(
y e 1

x

))
e− 1

x

x

3 3

8442
y′ = −

(
expIntegral (1,− ln (y − 1))

x
− f1(x)

)
ln (y− 1)

7 3

8443
y′ = y + x

√
x2 + y2 + x3

√
x2 + y2 + x4

√
x2 + y2

x

3 3

8444
y′ =

y
(
e−x2

2 xy + e−x2
4 x+ 2y2e− 3x2

4

)
ex2

4

2y e−x2
4 + 2

3 3

8445
y′ =

(
ln (y − 1) y

(1− y) ln(x)x − ln (y − 1)
(1− y) ln(x)x − f(x)

)
(1− y)

3 3

8446
y′ = −x

2 − a

2 +
√
x2 + 2ax+ a2 + 4y

+ x2
√

x2 + 2ax+ a2 + 4y
+ x3

√
x2 + 2ax+ a2 + 4y

3 3

8447
y′ = −2x

3 + 1+ y2 + 2x2y

3 + x4

9 + y3 + x2y2 + yx4

3 + x6

27
3 3
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8448
y′ = 2x+ 1 + y2 − 2x2y + x4 + y3 − 3x2y2 + 3yx4 − x6 3 3

8449 y′

= −x+ 1− 2y + 3x2 − 2x2y + 2x4 + x3 − 2x3y + 2x5

x2 − y

3 3

8450
y′ =

(
e− y

xy + e− y
xx+ x+ x3 + x4) e y

x

x

3 3

8451 y′

= 2xy2 + 4y ln (1 + 2x)x+ 2 ln (1 + 2x)2 x+ y2 − 2 + ln (1 + 2x)2 + 2y ln (1 + 2x)
1 + 2x

3 3

8452
y′

= −30x3y + 12x6 + 70x 7
2 − 30x3 − 25y

√
x + 50x− 25

√
x − 25

5
(
−5y + 2x3 + 10

√
x − 5

)
x

3 3

8453
y′ = 1 + 2y

x (−2 + x+ xy2 + 3xy3 + 2xy + 2xy4)
3 3

8454 y′

= (−256a x2 + 512 + 512y2 + 128ya x4 + 8a2x8 + 512y3 + 192x4ay2 + 24ya2x8 + a3x12)x
512

3 3

8455
y′ = −−xy − y + x5

√
x2 + y2 − x4

√
x2 + y2 y

x (x+ 1)
3 3

8456
y′ = −y2(x2y − 2x− 2xy + y)

2 (−2 + xy − 2y)x
3 3
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8457
y′ = −2xy + 2x3 − 2x− y3 + 3x2y2 − 3yx4 + x6

−y + x2 − 1
3 3

8458 y′

= 1 + y4 − 8axy2 + 16a2x2 + y6 − 12y4ax+ 48y2a2x2 − 64a3x3

y

3 3

8459
y′ = −−xy − y +

√
x2 + y2 x2 − x

√
x2 + y2 y

x (x+ 1)
3 3

8460 y′ =

− 2a
−y − 2a− 2ay4 + 16a2xy2 − 32a3x2 − 2ay6 + 24y4a2x− 96y2a3x2 + 128a4x3

3 3

8461
y′ = −18xy − 6x3 − 18x+ 27y3 + 27x2y2 + 9yx4 + x6

27y + 9x2 + 27
3 3

8462
y′ =

−

(
−108x 3

2 − 216− 216y2 + 72x3y − 6x6 − 216y3 + 108x3y2 − 18yx6 + x9
)√

x

216

3 3

8463 y′

= (a3 + y4a3 + 2y2a2b x2 + a x4b2 + y6a3 + 3y4a2b x2 + 3y2a b2x4 + b3x6)x
a

7
2y

3 3

8464
y′ =−(−1− y4 + 2x2y2 − x4 − y6 + 3x2y4 − 3x4y2 + x6)x

y

3 3

8465 y′ =

−i(32ix+ 64 + 64y4 + 32x2y2 + 4x4 + 64y6 + 48x2y4 + 12x4y2 + x6)
128y

7 7
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8466
y′ = 2x2 − 4x3y + 1 + x4y2 + x6y3 − 3y2x5 + 3yx4 − x3

x4

3 3

8467
y′ = a2xy + a+ a2x+ y3a3x3 + 3y2a2x2 + 3yax+ 1

a2x2 (yax+ 1 + ax)
3 3

8468
y′ = 6x2y − 2x+ 1− 5x3y2 − 2xy + y3x4

x2 (x2y − x+ 1)
3 3

8469
y′ =

−

(
−8− 8y3 + 24y 3

2 ex − 18 e2x − 8y 9
2 + 36y3ex − 54y 3

2 e2x + 27 e3x
)
ex

8√y

3 3

8470
y′ = x

−y + 1 + y4 + 2x2y2 + x4 + y6 + 3x2y4 + 3x4y2 + x6
3 3

8471
y′ = y2(−2y + 2x2 + 2x2y + yx4)

x3 (x2 − y + x2y)
3 3

8472
y′ = y2 + 2xy + x2 + e−

2
−y2+x2−1

y2 + 2xy + x2 − e−
2

−y2+x2−1

3 3

8473
y′ = 6x+ x3 + x3y2 + 4x2y + x3y3 + 6x2y2 + 12xy + 8

x3

3 3

8474 y′ =

−i(ix+ 1 + x4 + 2x2y2 + y4 + x6 + 3x4y2 + 3x2y4 + y6)
y

7 7
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8475 y′

= (−256a x2y − 32a2x6 − 256a x2 + 512y3 + 192x4ay2 + 24ya2x8 + a3x12)x
512y + 64a x4 + 512

3 3

8476
y′ = x+ 1 + y4 − 2x2y2 + x4 + y6 − 3x2y4 + 3x4y2 − x6

y

3 3

8477
y′

=

(
−108yx 3

2 + 18x 9
2 − 108x 3

2 − 216y3 + 108x3y2 − 18yx6 + x9
)√

x

−216y + 36x3 − 216

3 3

8478 y′

= 32x5y + 8x3 + 32x5 + 64x6y3 + 48x4y2 + 12x2y + 1
16x6 (4x2y + 1 + 4x2)

3 3

8479 y′

= 32x5 + 64x6 + 64y2x6 + 32yx4 + 4x2 + 64x6y3 + 48x4y2 + 12x2y + 1
64x8

3 3

8480 y′

= 2a(−y2 + 4ax− 1)
−y3 + 4yax− y − 2ay6 + 24y4a2x− 96y2a3x2 + 128a4x3

3 3

8481
y′ = (y − a ln(y)x+ x2) y

(−y ln(y)− y ln(x)− y + ax)x
3 3

8482
y′ = −xy2 + x3 − x− y6 + 3x2y4 − 3x4y2 + x6

(−y2 + x2 − 1) y
3 3
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8483
y′ =

sin
(
y
x

) (
y + 2x2 sin

(
y
2x

)
cos
(

y
2x

))
2 sin

(
y
2x

)
x cos

(
y
2x

) 3 3

8484
y′ =

sin
(
y
x

) (
y + 2x3 cos

(
y
2x

)
sin
(

y
2x

))
2 sin

(
y
2x

)
x cos

(
y
2x

) 3 3

8485 y′

= a2x+ a3x3 + a3x3y2 + 2a2x2y + ax+ y3a3x3 + 3y2a2x2 + 3yax+ 1
a3x3

3 3

8486
y′ = x(1 + x2 + y2)

−y3 − x2y − y + y6 + 3x2y4 + 3x4y2 + x6

3 3

8487 y′

= −2 cos(x)x+ 2 sin(x)x2 + 2x+ 2y2 + 4y cos(x)x− 4xy + x2 cos (2x) + 3x2 − 4x2 cos(x)
2x

3 3

8488 y′

= 4x(a− 1) (a+ 1)
4y + a2y4 − 2a4y2x2 + 4y2a2x2 + a6x4 − 3a4x4 + 3a2x4 − y4 − 2x2y2 − x4

3 3

8489
y′ = x3 + y4x3 + 2x2y2 + x+ x3y6 + 3x2y4 + 3xy2 + 1

x5y

3 3

8490 y′

= −2x− y + 1 + x2y2 + 2x3y + x4 + x3y3 + 3x4y2 + 3x5y + x6

x

3 3

8491
y′ = −

(
− ln(y)

x
+ cos(x) ln(y)

sin(x) − f1(x)
)
y

3 3
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8492 y′

= 2ax
−x3y + 2a x3 + 2ay4x3 − 16y2a2x2 + 32a3x+ 2ay6x3 − 24y4a2x2 + 96y2x a3 − 128a4

3 3

8493 y′ =

−−y3 − y + 2y2 ln(x)− ln(x)2y3 − 1 + 3y ln(x)− 3 ln(x)2y2 + ln(x)3y3
yx

3 3

8494 y′

= 2a(xy2 − 4a+ x)
−x3y3 + 4a x2y − x3y + 2ay6x3 − 24y4a2x2 + 96y2x a3 − 128a4

3 3

8495 y′ =

−−y3 − y + 4y2 ln(x)− 4 ln(x)2y3 − 1 + 6y ln(x)− 12 ln(x)2y2 + 8 ln(x)3y3
yx

3 3

8496 y′

= y(ln(y)x+ ln(y)− x− 1 + ln(x)x+ ln(x) + x4 ln(x)2 + 2x4 ln(y) ln(x) + x4 ln(y)2)
x (x+ 1)

3 3

8497 y′

= y(ln(x)x+ ln(x) + ln(y)x+ ln(y)− x− 1 + x ln(x)2 + 2x ln(y) ln(x) + x ln(y)2)
x (x+ 1)

3 3

8498 y′

= 2y8
y5 + 2y6 + 2y2 + 16xy4 + 32y6x2 + 2 + 24xy2 + 96x2y4 + 128x3y6

3 3

8499
y′ = y

3
2 (x− y + √

y )
y

3
2x− y

5
2 + y2 + x3 − 3x2y + 3xy2 − y3

3 3
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8500
y′ = 2y6(1 + 4xy2 + y2)

y3 + 4y5x+ y5 + 2 + 24xy2 + 96x2y4 + 128x3y6
3 7

8501
y′ = −

(
− ln(y)

x
+ ln(y)

x ln(x) − f1(x)
)
y

3 3

8502 y′

= y2

y2 + y
3
2 + √

y x2 − 2y 3
2x+ y

5
2 + x3 − 3x2y + 3xy2 − y3

3 3

8503
y′ = y2 + 2xy + x2 + e−2(x−y)(x+y)

y2 + 2xy + x2 − e−2(x−y)(x+y)

3 3

8504
y′ = −

(
− ln(y)2

2x − f1(x)
)
y

ln(y)

3 3

8505
y′ = y2 + 2xy + x2 + e2(x−y)2(x+y)2

y2 + 2xy + x2 − e2(x−y)2(x+y)2
3 3

8506
y′ = −8x2y3 + 16xy2 + 16xy3 − 8 + 12xy − 6x2y2 + x3y3

16 (−2 + xy − 2y)x
3 3

8507
y′ =

−

(
−8 e−x2 + 8x2e−x2 − 8− 8y2 + 8x2e−x2

y − 2x4e−2x2 − 8y3 + 12x2e−x2
y2 − 6yx4e−2x2 + x6e−3x2

)
x

8

3 3

8508
y′ =

(
e− y

xyx+ e− y
xy + e− y

xx2 + e− y
xx+ x

)
e y

x

x (x+ 1)
3 3

Continued on next page

686



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8509 y′ =

−16xy3 − 8y3 − 8y + 8xy2 − 2x2y3 − 8 + 12xy − 6x2y2 + x3y3

32yx

3 3

8510
y′ =

(
e− y

xyx+ e− y
xy + e− y

xx2 + e− y
xx+ x4) e y

x

x (x+ 1)
3 3

8511 y′

= −3x2y − 2x3 − 2x− xy2 − y + x3y3 + 3x4y2 + 3x5y + x6

x (xy + x2 + 1)

3 3

8512
y′

=

(
27y3 + 27 e3x2

y + 18 e3x2
y2 + 3y3e3x2 + 27 e 9x2

2 + 27 e 9x2
2 y + 9 e 9x2

2 y2 + e 9x2
2 y3

)
e3x2

x e− 9x2
2

243y

3 3

8513 y′ =

−−x2 − xy − x3 − xy2 + 2yx2 ln(x)− x3 ln(x)2 − y3 + 3xy2 ln(x)− 3x2 ln(x)2y + x3 ln(x)3
x2

3 3

8514 y′ = x

2 + 1 + y2 + x2y

4 − xy − x4

8 + x3

8 + x2

4 + y3

− 3x2y2

4 − 3xy2
2 + 3yx4

16 + 3x3y

4 − x6

64 − 3x5

32

3 3

8515 y′ = −x

2 + 1 + y2 + 7x2y

2 − 2xy + 13x4

16 − 3x3

2 + x2

+ y3 + 3x2y2

4 − 3xy2 + 3yx4

16 − 3x3y

2 + x6

64 − 3x5

16

3 3
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8516 y′ = −x

4 + 1 + y2 + 7x2y

16 − xy

2 + 5x4

128 − 5x3

64 + x2

16 + y3

+ 3x2y2

8 − 3xy2
4 + 3yx4

64 − 3x3y

16 + x6

512 − 3x5

256

3 3

8517 y′

= −2y − 2 ln (1 + 2x)− 2 + 2xy3 + y3 + 6y2 ln (1 + 2x)x+ 3y2 ln (1 + 2x) + 6y ln (1 + 2x)2 x+ 3y ln (1 + 2x)2 + 2 ln (1 + 2x)3 x+ ln (1 + 2x)3

(1 + 2x) (y + ln (1 + 2x) + 1)

3 3

8518 y′

= −x2 + x+ 1 + y2 + 5x2y − 2xy + 4x4 − 3x3 + y3 + 3x2y2 − 3xy2 + 3yx4 − 6x3y + x6 − 3x5

x

3 3

8519 y′

= −32xy + 16x3 + 16x2 − 32x− 64y3 + 48x2y2 + 96xy2 − 12yx4 − 48x3y − 48x2y + x6 + 6x5 + 12x4

−64y + 16x2 + 32x− 64

3 3

8520 y′

= y ln(x)x+ x2 ln(x)− 2xy − x2 − y2 − y3 + 3xy2 ln(x)− 3x2 ln(x)2y + x3 ln(x)3
x (−y + ln(x)x− x)

3 3

8521 y′

= −32xy − 72x3 + 32x2 − 32x+ 64y3 + 48x2y2 − 192xy2 + 12yx4 − 96x3y + 192x2y + x6 − 12x5 + 48x4

64y + 16x2 − 64x+ 64

3 3

8522
y′ = − y2 + 2xy + x2 + e

2(x−y)3(x+y)3

−y2+x2−1

−y2 − 2xy − x2 + e
2(x−y)3(x+y)3

−y2+x2−1

3 3

8523 y′

= −128xy − 24x3 + 32x2 − 128x+ 512y3 + 192x2y2 − 384xy2 + 24yx4 − 96x3y + 96x2y + x6 − 6x5 + 12x4

512y + 64x2 − 128x+ 512

3 3
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8524 y′

= −32yax− 8a2x3 − 16ab x2 − 32ax+ 64y3 + 48x2ay2 + 96y2bx+ 12ya2x4 + 48ya x3b+ 48yb2x2 + a3x6 + 6a2x5b+ 12a x4b2 + 8b3x3

64y + 16a x2 + 32bx+ 64

3 3

8525 y′

= −32xy − 8x3 − 16a x2 − 32x+ 64y3 + 48x2y2 + 96axy2 + 12yx4 + 48ya x3 + 48a2x2y + x6 + 6x5a+ 12a2x4 + 8a3x3

64y + 16x2 + 32ax+ 64

3 3

8526
y′

=

(
−8 e−x2

y + 4x2e−2x2 − 8 e−x2 + 8x2e−x2
y − 4x4e−2x2 + 8x2e−x2 − 8y3 + 12x2e−x2

y2 − 6yx4e−2x2 + x6e−3x2
)
x

−8y + 4x2e−x2 − 8

3 3

8527 y′

= 2x2 cos(x) + 2 sin(x)x3 − 2x sin(x) + 2x+ 2x2y2 − 4y sin(x)x+ 4y cos(x)x2 + 4xy + 3− cos (2x)− 2 sin (2x)x− 4 sin(x) + x2 cos (2x) + x2 + 4 cos(x)x
2x3

3 3

8528 y′ =

− 216y
−216y4 − 252y3 − 396y2 − 216y + 36x2 − 72xy + 60y5 − 36xy3 − 72xy2 − 24xy4 + 4y8 + 12y7 + 33y6

3 3

8529 y′

= x2y + x4 + 2x3 − 3x2 + xy + x+ y3 + 3x2y2 − 3xy2 + 3yx4 − 6x3y + x6 − 3x5

x (y + x2 − x+ 1)

3 3

8530
y′ = −ax

2 + 1 + y2 + a x2y

2 + bxy + a2x4

16 + a x3b

4
+ b2x2

4 + y3 + 3x2ay2

4 + 3y2bx
2 + 3ya2x4

16 + 3ya x3b

4
+ 3yb2x2

4 + a3x6

64 + 3a2x5b

32 + 3a x4b2

16 + b3x3

8

3 3
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8531
y′ = −x

2 + 1 + y2 + x2y

2 + yax+ x4

16 + a x3

4 + a2x2

4
+ y3 + 3x2y2

4 + 3axy2
2 + 3yx4

16 + 3ya x3

4
+ 3a2x2y

4 + x6

64 + 3x5a

32 + 3a2x4

16 + a3x3

8

3 3

8532 y′ =

−−y +
√

x2 + y2 x2 − x
√

x2 + y2 y + x4
√
x2 + y2 − x3

√
x2 + y2 y + x5

√
x2 + y2 − x4

√
x2 + y2 y

x

3 3

8533 y′

= y(ln(x) + ln(y)− 1 + x ln(x)2 + 2x ln(y) ln(x) + x ln(y)2 + x3 ln(x)2 + 2x3 ln(y) ln(x) + x3 ln(y)2 + x4 ln(x)2 + 2x4 ln(y) ln(x) + x4 ln(y)2)
x

3 3

8534 y′

= 150x3 + 125
√
x + 125 + 125y2 − 100x3y − 500y

√
x + 20x6 + 200x 7

2 + 500x+ 125y3 − 150x3y2 − 750y2
√
x + 60yx6 + 600yx 7

2 + 1500xy − 8x9 − 120x 13
2 − 600x4 − 1000x 3

2

125x

3 3

8535
y′

= −150x3y + 60x6 + 350x 7
2 − 150x3 − 125y

√
x + 250x− 125

√
x − 125y3 + 150x3y2 + 750y2

√
x − 60yx6 − 600yx 7

2 − 1500xy + 8x9 + 120x 13
2 + 600x4 + 1000x 3

2

25
(
−5y + 2x3 + 10

√
x − 5

)
x

3 3

8536
y′

=
y

(
−1− x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2 − x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2 ln(x) + x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y + 2x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y ln(x) + x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y ln(x)2

)
(ln(x) + 1) x

3 3

8537
y′

=
y

(
−1− x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1 − x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1 ln(x) + x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y + 2x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y ln(x) + x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y ln(x)2

)
(ln(x) + 1) x

3 3

Continued on next page

690



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8538 y′

= 2x+ 4y ln (1 + 2x)x+ 6y2 ln (1 + 2x)x+ 6y ln (1 + 2x)2 x+ 2 ln (1 + 2x)3 x+ 2xy3 + 2 ln (1 + 2x)2 x+ 2xy2 − 1 + 3y2 ln (1 + 2x) + 3y ln (1 + 2x)2 + y2 + y3 + 2y ln (1 + 2x) + ln (1 + 2x)2 + ln (1 + 2x)3

1 + 2x

3 3

8539 y′

=
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x3 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

3 3

8540 y′

=
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x2 sin

(
y
2x

)
cos
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

3 3

8541 y′

= y2 + 2xy + x2 + e2+2y4−4x2y2+2x4+2y6−6x2y4+6x4y2−2x6

y2 + 2xy + x2 − e2+2y4−4x2y2+2x4+2y6−6x2y4+6x4y2−2x6

3 3

8542 y′

= 4x(a− 1) (a+ 1) (−y2 + a2x2 − x2 − 2)
−4y3 + 4a2x2y − 4x2y − 8y − a2y6 + 3a4y4x2 − 6y4a2x2 − 3a6y2x4 + 9y2a4x4 − 9y2a2x4 + a8x6 − 4a6x6 + 6a4x6 − 4a2x6 + y6 + 3x2y4 + 3x4y2 + x6

3 3

8543 y′

= −4 cos(x)x+ 4 sin(x)x2 + 4x+ 4 + 4y2 + 8y cos(x)x− 8xy + 2x2 cos (2x) + 6x2 − 8x2 cos(x) + 4y3 + 12y2 cos(x)x− 12xy2 + 6yx2 cos (2x) + 18x2y − 24y cos(x)x2 + x3 cos (3x) + 15x3 cos(x)− 6x3 cos (2x)− 10x3

4x

3 3

8544 y′ =

− 8x(a− 1) (a+ 1)
8 + 4a4y2x2 + 4x2y2 − 4a2x6 − 6y4a2x2 − 8a2 + 3x2y4 + 2x4 − 6a2x4 − 2a2y4 − 2a6x4 + 6a4x4 + 3x4y2 − 8y + 2y4 − 8y2a2x2 − 3a6y2x4 + 9y2a4x4 − 9y2a2x4 + 3a4y4x2 − a2y6 + a8x6 − 4a6x6 + 6a4x6 + x6 + y6

3 3

8545 y′

=
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x+ 2 sin

(
y
x

)
x3 cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x4 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

3 3
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8546 y′ =

− 1296y
216− 648x2y2 + 72y8x+ 216y7x− 1728y3 − 648x2y − 216x2y4 + 216x3 + 1080xy3 − 315y9 + 216xy2 − 2376y2 − 432xy + 216x2 − 1296y − 1944y4 − 570y8 + 1152xy4 + 1080y5x− 882y6 − 126y10 − 8y12 − 36y11 + 594xy6 − 324x2y3 − 612y5 − 846y7

3 3

8547 y′ =

−x(−513− 432x− 1296x2y2 − 96x8 − 216y3 − 594x2y − 756x3 − 576x5 − 864x4 − 144x7 − 540y2 − 972x4y2 − 1134x2 − 288yx6 + 720x3y − 378y + 864y2x5 + 1008x5y − 216yx4 + 64x9 − 648y3x4 − 216x6y3 + 432y2x7 − 456x6 + 432x3y2 − 216y2x6 − 288yx8 + 288yx7 − 648x2y3)
216 (x2 + 1)4

3 3

8548 y′

=
− sin

(
y
x

)
yx− y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
x+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
x+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x4 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x (x+ 1)

3 3

8549 y′

=
y sin

( 3y
2x

)
cos
(

y
2x

)
x+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
x+ y cos

(
y
2x

)
sin
(

y
2x

)
− sin

(
y
x

)
yx− y sin

(
y
x

)
+ 2 sin

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

2 cos
(
y
x

)
sin
(

y
2x

)
x cos

(
y
2x

)
(x+ 1)

3 3

8550 y′ =

− 216y(−2y4 − 3y3 − 6y2 − 6y + 6x+ 6)
−648x2y2 + 72y8x+ 216y7x+ 1728y3 − 648x2y − 216x2y4 + 216x3 − 648xy3 − 315y9 − 1944xy2 − 1296y2 − 1296xy − 1296y + 2808y4 − 18y8 − 432xy4 + 1080y5x+ 2484y6 − 126y10 − 8y12 − 36y11 + 594xy6 − 324x2y3 + 4428y5 + 594y7

3 3

8551
y′ = (xy + 1)3

x5

3 3

8552
y′ = x(−x2 + 2x2y − 2x4 + 1)

y − x2

3 3

8553
y′ = y

(
y2 + y ebx + e2bx

)
e−2bx 3 3

8554
y′ = y3 − 3x2y2 + 3yx4 − x6 + 2x

3 3
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8555
y′ = y3 + x2y2 + yx4

3 + x6

27 − 2x
3

3 3

8556
y′ = y(y2x7 + yx4 + x− 3)

x

3 3

8557
y′ = y

(
y2 + e−x2

y + e−2x2
)
e2x2

x
3 3

8558
y′ = y(y2 + xy + x2 + x)

x2

3 3

8559
y′ = y3 − 3xy2 + 3x2y − x3 + x

x

3 3

8560
y′ = x3y3 + 6x2y2 + 12xy + 8 + 2x

x3

3 3

8561
y′ = y3a3x3 + 3y2a2x2 + 3yax+ 1 + a2x

x3a3

3 3

8562
y′ =

y e−x2
2

(
2y2 + 2y ex2

4 + 2 ex2
2 + x ex2

2

)
2

3 3

8563
y′ = y3 − 3xy2 + 3x2y − x3 + x2

(x− 1) (x+ 1)
3 3

8564
y′ = y(x2y2 + yx ex + e2x) e−2x(x− 1)

x

3 3

Continued on next page

693



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8565
y′ = (xy + 1) (x2y2 + x2y + 2xy + 1 + x+ x2)

x5

3 3

8566 y′

= y3 − 3xy2 ln(x) + 3x2 ln(x)2y − x3 ln(x)3 + x2 + xy

x2

3 3

8567
y′ = −F (x)

(
−a x2 + y2

)
+ y

x

3 3

8568
y′ = −F (x)

(
−x2 − 2xy + y2

)
+ y

x

3 3

8569
y′ = −F (x)

(
−ay2 − b x2)+ y

x

3 3

8570
y′ = −F (x)

(
−y2 + 2x2y + 1− x4)+ 2x

3 3

8571
y′ = −F (x)

(
x2 + 2xy − y2

)
+ y

x

3 3

8572
y′ = −F (x)

(
−7xy2 − x3)+ y

x

3 3

8573
y′ = −F (x)

(
−y2 − 2y ln(x)− ln(x)2

)
+ y

ln(x)x
3 3

8574
y′ = −x3(−y2 − 2y ln(x)− ln(x)2

)
+ y

ln(x)x
3 3

8575
y′ = (y − ex)2 + ex

3 3
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8576
y′ = (y − sinIntegral(x))2 + sin(x)

x

3 3

8577
y′ = (y + cos(x))2 + sin(x)

3 3

8578
y′ = (y − ln(x)− cosineIntegral(x))2 + cos(x)

x

3 3

8579
y′ = (y − x+ ln (x+ 1))2 + x

x+ 1
3 3

8580
y′ = 2x2y + x3 + y ln(x)x− y2 − xy

x2 (x+ ln(x))
3 3

8581
y′′ = 0

3 3

8582
y′′ + y = 0

3 3

8583
y′′ + y − sin (nx) = 0

3 3

8584
y′′ + y − a cos (bx) = 0

3 3

8585
y′′ + y − sin (ax) sin (bx) = 0

3 3

8586
y′′ − y = 0

3 3

8587
y′′ − 2y − 4x2ex2 = 0

3 3

8588
y′′ + a2y − cot (ax) = 0

3 3
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8589
y′′ + ly = 0

3 3

8590
y′′ + (ax+ b) y = 0

3 3

8591
y′′ −

(
x2 + 1

)
y = 0

3 3

8592
y′′ −

(
x2 + a

)
y = 0

3 3

8593
y′′ −

(
a2x2 + a

)
y = 0

3 3

8594
y′′ − c xay = 0

3 3

8595
y′′ −

(
a2x2n − 1

)
y = 0

7 7

8596
y′′ +

(
a x2c + b xc−1) y = 0

3 3

8597
y′′ +

(
e2x − v2

)
y = 0

3 3

8598
y′′ + a ebxy = 0

3 3

8599
y′′ −

(
4a2b2x2e2b x2 − 1

)
y = 0

7 7

8600
y′′ +

(
a e2x + b ex + c

)
y = 0

3 3

8601
y′′ +

(
a
(
cosh2(x)

)
+ b
)
y = 0

3 3

8602
y′′ + (a cos (2x) + b) y = 0

3 3
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8603
y′′ +

(
a
(
cos2(x)

)
+ b
)
y = 0

3 3

8604
y′′ −

(
1 + 2

(
tan2(x)

))
y = 0

3 3

8605
y′′ −

(
m(m− 1)
cos(x)2 + n(n− 1)

sin(x)2 + a

)
y = 0

3 3

8606
y′′ − (n(n+ 1)WeierstrassP (x, g2 , g3 ) +B) y = 0

7 7

8607
y′′ −

(
n(n+ 1) k2sn(x|k)2 + b

)
y = 0

3 3

8608
y′′ −

(
p′′′′(x)
30 + 7p′′(x)

3 + ap(x) + b

)
y = 0

7 7

8609
y′′ −

(
f(x)2 + f ′(x)

)
y = 0

3 3

8610
y′′ + (P (x) + l) y = 0

7 7

8611
y′′ − f(x)y = 0

7 7

8612
y′′+

(
g′′′(x)
2g′(x)−

3g′′(x)2
4g′(x)2 +

(1
4 − v2

)
g′(x)2

g(x) +g′(x)2
)
y= 0

7 3

8613
y′′ + y′ + a e−2xy = 0

3 3

8614
y′′ − y′ + e2xy = 0

3 3

8615
y′′ + ay′ + by = 0

3 3
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8616
y′′ + ay′ + by − f(x) = 0

3 3

8617
y′′ + ay′ −

(
b2x2 + c

)
y = 0

3 3

8618
y′′ + 2ay′ + f(x)y = 0

7 7

8619
y′′ + xy′ + y = 0

3 3

8620
y′′ + xy′ − y = 0

3 3

8621
y′′ + xy′ + (n+ 1) y = 0

3 3

8622
y′′ + xy′ − ny = 0

3 3

8623
y′′ − xy′ + 2y = 0

3 3

8624
y′′ − xy′ − ay = 0

3 3

8625
y′′ − xy′ + (x− 1) y = 0

3 3

8626
y′′ − 2xy′ + ay = 0

3 3

8627
y′′ + 4xy′ +

(
4x2 + 2

)
y = 0

3 3

8628
y′′ − 4xy′ +

(
3x2 + 2n− 1

)
y = 0

3 3

8629
y′′ − 4xy′ +

(
4x2 − 1

)
y − ex = 0

3 3
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8630
y′′ − 4xy′ +

(
4x2 − 2

)
y = 0

3 3

8631
y′′ − 4xy′ +

(
4x2 − 3

)
y − ex2 = 0

3 3

8632
y′′ + axy′ + by = 0

3 3

8633
y′′ + 2axy′ + a2x2y = 0

3 3

8634
y′′ + (ax+ b) y′ + (cx+ d) y = 0

3 3

8635
y′′ + (ax+ b) y′ +

(
a1 x2 + b1x+ c1

)
y = 0

3 3

8636
y′′ − x2y′ + xy = 0

3 3

8637
y′′ − x2y′ − (x+ 1)2 y = 0

3 3

8638
y′′ − x2(x+ 1) y′ + x

(
x4 − 2

)
y = 0

3 3

8639
y′′ + x4y′ − x3y = 0

3 3

8640
y′′ + a xq−1y′ + b xq−2y = 0

3 3

8641
y′′ + y′

√
x +

(
1

4
√
x

+ x

4 − 9
)
y − x e−x

3
2
3 = 0

3 3

8642
y′′ − y′√

x
+
(
x+

√
x − 8

)
y

4x2 = 0
3 3
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8643
y′′ − (2 ex + 1) y′ + e2xy − e3x = 0

3 3

8644
y′′ + ay′ + tan(x) + by = 0

3 3

8645
y′′ + 2ny′ cot(x) +

(
−a2 + n2) y = 0

3 3

8646
y′′ + y′ tan(x) + y

(
cos2(x)

)
= 0

3 3

8647
y′′ + y′ tan(x)− y

(
cos2(x)

)
= 0

3 3

8648
y′′ + y′ cot(x) + v(v + 1) y = 0

3 3

8649
y′′ − y′ cot(x) + y

(
sin2(x)

)
= 0

3 3

8650
y′′ + ay′ tan(x) + by = 0

3 3

8651
y′′ + 2ay′ cot (ax) +

(
−a2 + b2

)
y = 0

3 3

8652
y′′ + ap′′(x)y′ +

(
a+ bp(x)− 4nap(x)2

)
y = 0

7 7

8653

y′′

+
(
11WeierstrassP (x, a, b)WeierstrassPPrime (x, a, b)− 6WeierstrassP (x, a, b)2 + a

2

)
y′

WeierstrassPPrime (x, a, b) +WeierstrassP (x, a, b)2

+
(
WeierstrassPPrime (x, a, b)2 −WeierstrassP (x, a, b)2WeierstrassPPrime (x, a, b)−WeierstrassP (x, a, b)

(
6WeierstrassP (x, a, b)2 − a

2

))
y

WeierstrassPPrime (x, a, b) +WeierstrassP (x, a, b)2
= 0

7 7

8654
y′′ + k2sn(x|k) cn(x|k) y′

dn (x|k) + n2ydn(x|k)2 = 0
7 3
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8655
y′′ + f(x)y′ + g(x)y = 0

7 7

8656
y′′ + f(x)y′ + (f ′(x) + a) y − g(x) = 0

7 7

8657
y′′ + (af(x) + b) y′ + (cf(x) + d) y = 0

7 7

8658
y′′ + f(x)y′ +

(
f(x)2
4 + f ′(x)

2 + a

)
y = 0

3 3

8659
y′′ − af ′(x)y′

f(x) + bf(x)2ay = 0
3 3

8660
y′′ −

(
f ′(x)
f(x) + 2a

)
y′ +

(
af ′(x)
f(x) + a2 − b2f(x)2

)
y = 0

3 3

8661
y′′ + f(x)f ′′′(x)y′

f(x)2 + b2
− a2f ′(x)2y

f(x)2 + b2
= 0

7 7

8662 y′′ −
(
g′′(x)
g′(x) + (2m− 1) g′(x)

g(x)

)
y′

+
(
(m2 − v2) g′(x)2

g(x) + g′(x)2
)
y = 0

7 3

8663
y′′ − f ′(x)y′

f(x) +
(
3f ′(x)2
4f(x)2 − f ′′(x)

2f(x) −
3g′′(x)2
4g′(x)2

+ g′′′(x)
2g′(x) +

(1
4 − v2

)
g′(x)2

g(x)2 + g′(x)2
)
y = 0

7 3
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8664

y′′ −
(
2f ′(x)
f(x) + g′′(x)

g′(x) − g′(x)
g(x)

)
y′

+

f ′(x)
(

2f ′(x)
f(x) + g′′(x)

g′(x) −
g′(x)
g(x)

)
f(x)

− f ′′(x)
f(x) − v2g′(x)2

g(x)2 + g′(x)2
 y = 0

3 3

8665

y′′ −
(
g′′(x)
g′(x) + (2v − 1) g′(x)

g(x) + 2h′(x)
h(x)

)
y′

+

h′(x)
(

g′′(x)
g′(x) +

(2v−1)g′(x)
g(x) + 2h′(x)

h(x)

)
h(x)

− h′′(x)
h(x) + g′(x)2

 y = 0

3 3

8666
4y′′ + 9xy = 0

3 3

8667
4y′′ −

(
x2 + a

)
y = 0

3 3

8668
4y′′ + 4y′ tan(x)−

(
5
(
tan2(x)

)
+ 2
)
y = 0

3 3

8669
ay′′ − (ba+ c+ x) y′ + (b(x+ c) + d) y = 0

3 3

8670
a2y′′ + a

(
a2 − 2b e−ax

)
y′ + b2e−2axy = 0

3 3

8671
x(y′′ + y)− cos(x) = 0

3 3
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8672
xy′′ + (x+ a) y = 0

3 3

8673
xy′′ + y′ = 0

3 3

8674
xy′′ + y′ + ay = 0

3 3

8675
xy′′ + y′ + lxy = 0

3 3

8676
xy′′ + y′ + (x+ a) y = 0

3 3

8677
xy′′ − y′ + ay = 0

3 3

8678
xy′′ − y′ − ya x3 = 0

3 3

8679
xy′′ − y′ + x3

(
ex2 − v2

)
y = 0

7 3

8680
xy′′ + 2y′ − xy − ex = 0

3 3

8681
xy′′ + 2y′ + yax = 0

3 3

8682
xy′′ + 2y′ + a x2y = 0

3 3

8683
xy′′ − 2y′ + ay = 0

3 3

8684
xy′′ + vy′ + ay = 0

3 3

8685
xy′′ + ay′ + bxy = 0

3 3

8686
xy′′ + ay′ + b xa1y = 0

3 3
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8687
xy′′ + (x+ b) y′ + ay = 0

3 3

8688
xy′′ + (x+ a+ b) y′ + ay = 0

3 3

8689
xy′′ − xy′ − y − x(x+ 1) ex = 0

3 3

8690
xy′′ − xy′ − ay = 0

3 3

8691
xy′′ − (x+ 1) y′ + y = 0

3 3

8692
xy′′ − (x+ 1) y′ − 2(x− 1) y = 0

3 3

8693
xy′′ + (−x+ b) y′ − ay = 0

3 3

8694
xy′′ − 2(x− 1) y′ − y = 0

3 3

8695
xy′′ − (3x− 2) y′ − (2x− 3) y = 0

3 3

8696
xy′′ + (ax+ b+ n) y′ + nay = 0

3 3

8697
xy′′ − (a+ b) (x+ 1) y′ + abxy = 0

3 3

8698
xy′′ + (x(a+ b) +m+ n) y′ + (abx+ an+ bm) y = 0

3 3

8699
xy′′ − 2(ax+ b) y′ +

(
a2x+ 2ba

)
y = 0

3 3

8700
xy′′ + (ax+ b) y′ + (cx+ d) y = 0

3 3

8701
xy′′ −

(
x2 − x

)
y′ + (x− 1) y = 0

3 3
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8702
xy′′ −

(
x2 − x− 2

)
y′ − x(x+ 3) y = 0

3 3

8703
xy′′ −

(
2a x2 + 1

)
y′ + b x3y = 0

3 3

8704
xy′′ − 2

(
x2 − a

)
y′ + 2nxy = 0

3 3

8705
xy′′ +

(
4x2 − 1

)
y′ − 4x3y − 4x5 = 0

3 3

8706
xy′′ +

(
2a x3 − 1

)
y′ +

(
a2x3 + a

)
x2y = 0

7 3

8707
xy′′+(2ax ln(x)+1) y′+

(
a2x ln(x)2+a ln(x)+a

)
y = 0

3 3

8708
xy′′ + (f(x)x+ 2) y′ + f(x)y = 0

3 3

8709
(x− 3) y′′ − (4x− 9) y′ + (3x− 6) y = 0

3 3

8710
2xy′′ + y′ + ay = 0

3 3

8711
2xy′′ − (x− 1) y′ + ay = 0

3 3

8712
2xy′′ − (2x− 1) y′ + ay = 0

3 3

8713
(2x− 1) y′′ − (3x− 4) y′ + (x− 3) y = 0

3 3

8714
4xy′′ − (x+ a) y = 0

3 3

8715
4xy′′ + 2y′ − y = 0

3 3
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8716
4xy′′ + 4y′ − (2 + x) y = 0

3 3

8717
4xy′′ + 4y − (2 + x) y + ly = 0

3 3

8718
4xy′′ + 4my′ − (x− 2m− 4n) y = 0

3 3

8719
16xy′′ + 8y′ − (x+ a) y = 0

3 3

8720
axy′′ + by′ + cy = 0

3 3

8721
axy′′ + (bx+ 3a) y′ + 3by = 0

3 3

8722
5(ax+ b) y′′ + 8ay′ + c(ax+ b)

1
5 y = 0

3 3

8723
2axy′′ + (bx+ a) y′ + cy = 0

3 3

8724
2axy′′ + (bx+ 3a) y′ + cy = 0

3 3

8725
(a2x+ b2 ) y′′ + (a1x+ b1 ) y′ + (a0x+ b0 ) y = 0

3 3

8726
x2y′′ − 6y = 0

3 3

8727
x2y′′ − 12y = 0

3 3

8728
x2y′′ + ay = 0

3 3

8729
x2y′′ + (ax+ b) y = 0

3 3
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8730
x2y′′ +

(
x2 − 2

)
y = 0

3 3

8731
x2y′′ −

(
a x2 + 2

)
y = 0

3 3

8732
x2y′′ +

(
a2x2 − 6

)
y = 0

3 3

8733
x2y′′ +

(
a x2 − v(−1 + v)

)
y = 0

3 3

8734
x2y′′ +

(
a x2 + bx+ c

)
y = 0

3 3

8735
x2y′′ +

(
a xk − b(b− 1)

)
y = 0

3 3

8736
x2y′′ + y

ln(x) − x ex(2 + ln(x)x) = 0 3 3

8737
x2y′′ + ay′ − xy = 0

7 7

8738
x2y′′ + ay′ −

(
b2x2 + ba

)
y = 0

3 3

8739
x2y′′ + xy′ − y − a x2 = 0

3 3

8740
x2y′′ + xy′ + ay = 0

3 3

8741
x2y′′ + xy′ − (x+ a) y = 0

3 3

8742
x2y′′ + xy′ +

(
−v2 + x2) y = 0

3 3

8743
x2y′′ + xy′ +

(
−v2 + x2) y − f(x) = 0

3 3
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8744
x2y′′ + xy′ +

(
l x2 − v2

)
y = 0

3 3

8745
x2y′′ + (x+ a) y′ − y = 0

3 3

8746
x2y′′ − xy′ + y − 3x3 = 0

3 3

8747
x2y′′ − xy′ + (a xm + b) y = 0

3 3

8748
x2y′′ + 2xy′ = 0

3 3

8749
x2y′′ + 2xy′ +

(
ax− b2

)
y = 0

3 3

8750
x2y′′ + 2xy′ +

(
a x2 + b

)
y = 0

3 3

8751
x2y′′ + 2xy′ +

(
l x2 + ax− n(n+ 1)

)
y = 0

3 3

8752
x2y′′ + 2(x− 1) y′ + ay = 0

3 3

8753
x2y′′ + 2(x+ a) y′ − b(b− 1) y = 0

3 3

8754
x2y′′ − 2xy′ + 2y − x5 ln(x) = 0

3 3

8755
x2y′′− 2xy′− 4y−x sin(x)−

(
a x2+12a+4

)
cos(x) = 0

3 3

8756
x2y′′ − 2xy′ +

(
x2 + 2

)
y = 0

3 3

8757
x2y′′ − 2xy′ +

(
x2 + 2

)
y − x2

cos(x) = 0
3 3
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8758
x2y′′ − 2xy′ +

(
x2 + 2

)
y − x3

cos(x) = 0
3 3

8759
x2y′′ − 2xy′ +

(
a2x2 + 2

)
y = 0

3 3

8760
x2y′′ + 3xy′ +

(
−v2 + x2 + 1

)
y − f(x) = 0

3 3

8761
x2y′′ + (3x− 1) y′ + y = 0

3 3

8762
x2y′′ − 3xy′ + 4y − 5x = 0

3 3

8763
x2y′′ − 3xy′ − 5y − x2 ln(x) = 0

3 3

8764
x2y′′ − 4xy′ + 6y − x4 + x2 = 0

3 3

8765
x2y′′ + 5xy′ −

(
2x3 − 4

)
y = 0

3 3

8766
x2y′′ − 5xy′ + 8y − sin(x)x3 = 0

3 3

8767
x2y′′ + axy′ + by = 0

3 3

8768
x2y′′ + (ax+ b) y′ + cy = 0

3 3

8769
x2y′′ + axy′ + (b xm + c) y = 0

3 3

8770
x2y′′ + x2y′ + (ax+ b) y = 0

3 3

8771
x2y′′ + x2y′ − 2y = 0

3 3
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8772
x2y′′ +

(
x2 − 1

)
y′ − y = 0

3 3

8773
x2y′′ + x(x+ 1) y′ + (x− 9) y = 0

3 3

8774
x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 3

8775
x2y′′ + (x+ 3)xy′ − y = 0

3 3

8776
x2y′′ − x(x− 1) y′ + (x− 1) y = 0

3 3

8777
x2y′′ −

(
x2 − 2x

)
y′ − (x+ a) y = 0

3 3

8778
x2y′′ −

(
x2 − 2x

)
y′ − (2 + 3x) y = 0

3 3

8779
x2y′′ − x(x+ 4) y′ + 4y = 0

3 3

8780
x2y′′ + 2x2y′ − v(−1 + v) y = 0

3 3

8781
x2y′′ + x(1 + 2x) y′ − 4y = 0

3 3

8782
x2y′′ − 2x(x+ 1) y′ + 2(x+ 1) y = 0

3 3

8783
x2y′′ + a x2y′ − 2y = 0

3 3

8784
x2y′′ + (a+ 2b)x2y′ +

(
(a+ b) b x2 − 2

)
y = 0

3 3

8785
x2y′′ + a x2y′ + f(x)y = 0

7 7
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8786
x2y′′ + (2ax+ b)xy′ +

(
abx+ c x2 + d

)
y = 0

3 3

8787
x2y′′ + (ax+ b) y′x+

(
a1 x2 + b1x+ c1

)
y = 0

3 3

8788
x2y′′ + x3y′ +

(
x2 − 2

)
y = 0

3 3

8789
x2y′′ +

(
x2 + 2

)
xy′ +

(
x2 − 2

)
y = 0

3 3

8790
x2y′′ − 2x

(
x2 − a

)
y′ +

(
2nx2 + ((−1)n − 1) a

)
y = 0

3 3

8791
x2y′′ + 4x3y′ +

(
4x4 + 2x2 + 1

)
y = 0

3 3

8792
x2y′′ +

(
a x2 + b

)
xy′ + f(x)y = 0

7 7

8793
x2y′′ +

(
x3 + 1

)
xy′ − y = 0

3 3

8794
x2y′′ +

(
−x4 + (2n+ 2a+ 1)x2 + a(−1)n − a2

)
y = 0

3 3

8795
x2y′′ + (a xn + b) y′x+

(
a1 x2n + b1 xn + c1

)
y = 0

3 3

8796 x2y′′ +
(
a xa1 + b

)
xy′

+
(
Ax2a1 +B xa1 + C xb1 + DD

)
y = 0

7 7

8797
x2y′′ −

(
2x2 tan(x)− x

)
y′ − (x tan(x) + a) y = 0

3 3

8798
x2y′′ +

(
2x2 cot(x) + x

)
y′ + (x cot(x) + a) y = 0

3 3
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8799 x2y′′ + 2xf(x)y′

+
(
f ′(x)x+ f(x)2 − f(x) + a x2 + bx+ c

)
y = 0

3 3

8800 x2y′′ + 2x2f(x)y′

+
(
x2(f ′(x) + f(x)2 + a

)
− v(−1 + v)

)
y = 0

3 3

8801 x2y′′ +
(
x− 2x2f(x)

)
y′

+
(
x2(1 + f(x)2 − f ′(x)

)
− f(x)x− v2

)
y = 0

3 3

8802 (
x2 + 1

)
y′′ + xy′ + 2y = 0

3 3

8803 (
x2 + 1

)
y′′ + xy′ − 9y = 0

3 3

8804 (
x2 + 1

)
y′′ + xy′ + ay = 0

3 3

8805 (
x2 + 1

)
y′′ − xy′ + y = 0

3 3

8806 (
x2 + 1

)
y′′ + 2xy′ − v(−1 + v) y = 0

3 3

8807 (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 3

8808 (
x2 + 1

)
y′′ + 3xy′ + ay = 0

3 3

8809 (
x2 + 1

)
y′′ + 4xy′ + 2y − 2 cos(x) + 2x = 0

3 3

8810 (
x2 + 1

)
y′′ + axy′ + (a− 2) y = 0

3 3

8811 (
x2 − 1

)
y′′ − v(v + 1) y = 0

3 3
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8812 (
x2 − 1

)
y′′ − n(n+ 1) y + ∂

∂x
LegendreP (n, x) = 0

3 3

8813 (
x2 − 1

)
y′′ − n(n+ 1) y + ∂

∂x
LegendreQ (n, x) = 0

3 3

8814 (
x2 − 1

)
y′′ + xy′ + 2 = 0

3 3

8815 (
x2 − 1

)
y′′ + xy′ + ay = 0

3 3

8816 (
x2 − 1

)
y′′ + xy′ + f(x)y = 0

7 7

8817 (
x2 − 1

)
y′′ + 2xy′ = 0

3 3

8818 (
x2 − 1

)
y′′ + 2xy′ − a = 0

3 3

8819 (
x2 − 1

)
y′′ + 2xy′ − ly = 0

3 3

8820 (
x2 − 1

)
y′′ + 2xy′ − v(v + 1) y = 0

3 3

8821 (
x2 − 1

)
y′′ − 2xy′ − (v + 2) (−1 + v) y = 0

3 3

8822 (
x2 − 1

)
y′′ − (3x+ 1) y′ −

(
x2 − x

)
y = 0

3 3

8823 (
x2 − 1

)
y′′ + 4xy′ +

(
x2 + 1

)
y = 0

3 3

8824 (
x2 − 1

)
y′′ + 2(n+ 1)xy′ − (v + n+ 1) (v − n) y = 0

3 3
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8825 (
x2 − 1

)
y′′ − 2(n− 1)xy′ − (v − n+ 1) (v + n) y = 0

3 3

8826 (
x2 − 1

)
y′′ − 2(−1 + v)xy′ − 2vy = 0

3 3

8827 (
x2 − 1

)
y′′ + 2axy′ + a(a− 1) y = 0

3 3

8828 (
x2 − 1

)
y′′ + axy′ +

(
b x2 + cx+ d

)
y = 0

3 3

8829 (
x2 − 1

)
y′′ + (ax+ b) y′ + cy = 0

3 3

8830 (
−a2 + x2) y′′ + 8xy′ + 12y = 0

3 3

8831
x(x+ 1) y′′ − (x− 1) y′ + y = 0

3 3

8832
x(x+ 1) y′′ + (ax+ b) y′ + cy = 0

3 3

8833
x(x+ 1) y′′ + (2 + 3x) y′ + y = 0

3 3

8834 (
x2 + x− 2

)
y′′ +

(
x2 − x

)
y′ −

(
6x2 + 7x

)
y = 0

3 3

8835
x(x− 1) y′′ + ay′ − 2y = 0

3 3

8836
x(x− 1) y′′ + (2x− 1) y′ − v(v + 1) y = 0

3 3

8837
x(x− 1) y′′ + ((a+ 1)x+ b) y′ = 0

3 3

8838
x(x− 1) y′′ + (ax+ b) y′ + cy = 0

3 3
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8839
x(x− 1) y′′ + ((a+ 1)x+ b) y′ − ly = 0

3 3

8840
x(x− 1) y′′ + ((a1 + b1 + 1)x− d1 ) y′ + a1b1d1 = 0

3 3

8841 x(2 + x) y′′ + 2
(
n+ 1 + (n+ 1− 2l)x− l x2) y′

+ (2l(p− n− 1)x+ 2pl +m) y = 0
3 3

8842
(x+ 1)2 y′′ +

(
x2 + x− 1

)
y′ − (2 + x) y = 0

3 3

8843
x(x+3) y′′ +(3x− 1) y′ + y− (20x+30)

(
x2 +3x

) 7
3 = 0

3 3

8844 (
x2 + 3x+ 4

)
y′′ +

(
x2 + x+ 1

)
y′ − (2x+ 3) y = 0

3 3

8845
(x− 1) (−2 + x) y′′ − (2x− 3) y′ + y = 0

3 3

8846
(−2 + x)2 y′′ − (−2 + x) y′ − 3y = 0

3 3

8847
2x2y′′ −

(
2x2 + l − 5x

)
y′ − (4x− 1) y = 0

3 3

8848
2x(x− 1) y′′ + (2x− 1) y′ + (ax+ b) y = 0

3 3

8849
2x(x− 1) y′′ + ((2v + 5)x− 2v − 3) y′ + (v + 1) y = 0

3 3

8850
(
2x2 + 6x+ 4

)
y′′ +

(
10x2 + 21x+ 8

)
y′

+
(
12x2 + 17x+ 8

)
y = 0

3 3

8851
4x2y′′ + y = 0

3 3
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8852
4x2y′′ +

(
4a2x2 + 1

)
y = 0

3 3

8853
4x2y′′ −

(
−4kx+ 4m2 + x2 − 1

)
y = 0

3 3

8854
4x2y′′ + 4xy′ +

(
−v2 + x

)
y = 0

3 3

8855
4x2y′′ + 4xy′ +

(
−x2 + 2(1−m+ 2l)x−m2 + 1

)
y = 0

3 3

8856
4x2y′′ + 4xy′ −

(
4x2 + 1

)
y − 4

√
x3 ex = 0

3 3

8857
4x2y′′ + 4xy′ −

(
a x2 + 1

)
y = 0

3 3

8858
4x2y′′ + 4xy′ + f(x)y = 0

7 7

8859
4x2y′′ + 5xy′ − y − ln(x) = 0

3 3

8860
4x2y′′ + 8xy′ −

(
4x2 + 12x+ 3

)
y = 0

3 3

8861
4x2y′′ − 4x(2x− 1) y′ +

(
4x2 − 4x− 1

)
y = 0

3 3

8862
4x2y′′ + 4x3y′ +

(
x2 + 6

) (
x2 − 4

)
y = 0

3 3

8863 4x2y′′ + 4x2 ln(x)y′ +
(
x2 ln(x)2 + 2x− 8

)
y

− 4x2
√
exx−x = 0

3 3

8864
(1 + 2x)2 y′′ − 2(1 + 2x) y′ − 12y − 3x− 1 = 0

3 3

8865
x(4x− 1) y′′ + ((4a+ 2)x− a) y′ + a(a− 1) y = 0

3 3
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8866
(3x− 1)2 y′′ + 3(3x− 1) y′ − 9y − ln (3x− 1)2 = 0

3 3

8867
9x(x− 1) y′′ + 3(2x− 1) y′ − 20y = 0

3 3

8868
16x2y′′ + (4x+ 3) y = 0

3 3

8869
16x2y′′ + 32xy′ − (4x+ 5) y = 0

3 3

8870 (
27x2 + 4

)
y′′ + 27xy′ − 3y = 0

3 3

8871
48x(x− 1) y′′ + (152x− 40) y′ + 53y = 0

3 3

8872
50x(x− 1) y′′ + 25(2x− 1) y′ − 2y = 0

3 3

8873
144x(x− 1) y′′ + (120x− 48) y′ + y = 0

3 3

8874
144x(x− 1) y′′ + (168x− 96) y′ + y = 0

3 3

8875
a x2y′′ + bxy′ +

(
c x2 + dx+ f

)
y = 0

3 3

8876
a2 x2y′′ +

(
a1 x2 + b1x

)
y′ +

(
a0 x2 + b0x+ c0

)
y = 0

3 3

8877 (
a x2 + 1

)
y′′ + axy′ + by = 0

3 3

8878 (
a2x2 − 1

)
y′′ + 2a2xy′ = 0

3 3

8879 (
a2x2 − 1

)
y′′ + 2a2xy′ − 2a2y = 0

3 3
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8880 (
a x2 + bx

)
y′′ + 2by′ − 2ay = 0

3 3

8881
A2 (ax+ b)2 y′′ + A1 (ax+ b) y′ + A0 (ax+ b) y = 0

3 3

8882 (
a x2 + bx+ c

)
y′′ + (dx+ f) y′ + gy = 0

3 3

8883
x3y′′ + xy′ − (2x+ 3) y = 0

3 3

8884
x3y′′ + 2xy′ − y = 0

3 3

8885
x3y′′ + x2y′ +

(
a x2 + bx+ a

)
y = 0

7 3

8886
x3y′′ + x(x+ 1) y′ − 2y = 0

3 3

8887
x3y′′ − x2y′ + xy − ln(x)3 = 0

3 3

8888
x3y′′ −

(
x2 − 1

)
y′ + xy = 0

3 3

8889
x3y′′ + 3x2y′ + xy − 1 = 0

3 3

8890
x
(
x2 + 1

)
y′′ +

(
2x2 + 1

)
y′ − v(v + 1)xy = 0

3 3

8891
x
(
x2 + 1

)
y′′ + 2

(
x2 − 1

)
y′ − 2xy = 0

3 3

8892 x
(
x2 + 1

)
y′′ +

(
2(n+ 1)x2 + 2n+ 1

)
y′

− (v − n) (v + n+ 1)xy = 0
3 3
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8893 x
(
x2 + 1

)
y′′ −

(
2(n− 1)x2 + 2n− 1

)
y′

+ (v + n) (−v + n− 1)xy = 0
3 3

8894
x
(
x2 − 1

)
y′′ + y′ + ya x3 = 0

3 3

8895
x
(
x2 − 1

)
y′′ +

(
x2 − 1

)
y′ − xy = 0

3 3

8896
x
(
x2 − 1

)
y′′ +

(
3x2 − 1

)
y′ + xy = 0

3 3

8897
x
(
x2 − 1

)
y′′ +

(
a x2 + b

)
y′ + cxy = 0

3 3

8898
x
(
x2 + 2

)
y′′ − y′ − 6xy = 0

3 3

8899 x
(
x2 − 2

)
y′′ −

(
x3 + 3x2 − 2x− 2

)
y′

+
(
x2 + 4x+ 2

)
y = 0

3 3

8900
x2(x+ 1) y′′ − x(1 + 2x) y′ + (1 + 2x) y = 0

3 3

8901
x2(x+ 1) y′′ + 2x(2 + 3x) y′ = 0

3 3

8902
y′′ = −2(−2 + x) y′

x (x− 1) + 2(x+ 1) y
x2 (x− 1)

7 3

8903
y′′ = (5x− 4) y′

x (x− 1) − (9x− 6) y
x2 (x− 1)

3 3

8904
y′′ = −((a+ b+ 1)x+ α + β − 1) y′

x (x− 1) − (abx− αβ) y
x2 (x− 1)

3 3
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8905
y′′ = − y′

x+ 1 − y

x (x+ 1)2
3 3

8906
y′′ = 2y′

x (−2 + x) −
y

x2 (−2 + x)
3 3

8907
y′′ = 2y

x (x− 1)2
3 3

8908

y′′ =

−((α + β + 1)x2 − (α + β + 1 + a(γ + δ)− δ)x+ aγ) y′
x (x− 1) (x− a)

− (αβx− q) y
x (x− 1) (x− a)

3 3

8909
y′′ = − (Ax2 +Bx+ C) y′

(x− a) (x− b) (x− c) −
(DDx+ E) y

(x− a) (x− b) (x− c)
3 3

8910
y′′ = (x− 4) y′

2x (−2 + x) −
(x− 3) y

2x2 (−2 + x)
3 3

8911
y′′ = y′

x+ 1 − (3x+ 1) y
4x2 (x+ 1)

3 3

8912
y′′ = −(3x− 1) y′

2x (x− 1) + v(v + 1) y
4x2

3 3

8913
y′′ = −((a+ 1)x− 1) y′

x (x− 1) − ((a2 − b2)x+ c2) y
4x2 (x− 1)

3 3
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8914
y′′ = −(3x− 1) y′

2x (x− 1) − (ax+ b) y
4x (x− 1)2

3 3

8915
y′′ = − (−3x+ 1) y

(x− 1) (2x− 1)2
3 3

8916
y′′ = − (3x+ a+ 2b) y′

2 (x+ a) (x+ b) −
(a− b) y

4 (x+ a)2 (x+ b)
3 3

8917
y′′ = (6x− 1) y′

3x (−2 + x) +
y

3x2 (−2 + x)
3 3

8918
y′′ = −(a(b+ 2)x2 + (c− d+ 1)x) y′

(ax+ 1)x2 − (abx− cd) y
(ax+ 1)x2

3 3

8919
y′′ = 2(ax+ 2b) y′

x (ax+ b) − (2ax+ 6b) y
(ax+ b)x2

3 3

8920
y′′ = −(2ax+ b) y′

x (ax+ b) − (avx− b) y
(ax+ b)x2 + Ax

3 3

8921
y′′ = −ay

x4
3 3

8922
y′′ = −(x2a(−a+ 1)− b(x+ b)) y

x4

3 3

8923
y′′ = −

(
e 2

x − v2
)
y

x4

3 3
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8924
y′′ = − y′

x3 + 2y
x4

3 3

8925
y′′ = (a+ b) y′

x2 − (x(a+ b) + ba) y
x4

3 3

8926
y′′ = −y′

x
− y

x4

3 3

8927
y′′ = −y′

x
− (b x2 + a(x4 + 1)) y

x4

3 3

8928
y′′ = −(x2 + 1) y′

x3 − y

x4

3 3

8929
y′′ = −2y′

x
− a2y

x4

3 3

8930
y′′ = −(2x2 + 1) y′

x3 + y

x4

3 3

8931
y′′ = −2(x+ a) y′

x2 − by

x4

3 3

8932
y′′ = (2x2 − 1) y′

x3 − y

x4

3 3

8933
y′′ = (2x2 − 1) y′

x3 − 2y
x4

3 3

8934
y′′ = −(x3 − 1) y′

x (x3 + 1) + xy

x3 + 1
3 3
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8935
y′′ = −(2x2 + 1) y′

x (x2 + 1) − (−v(v + 1)x2 − n2) y
x2 (x2 + 1)

3 3

8936
y′′ = −(a x2 + a− 1) y′

x (x2 + 1) − (b x2 + c) y
x2 (x2 + 1)

3 3

8937
y′′ = (x2 − 2) y′

x (x2 − 1) − (x2 − 2) y
x2 (x2 − 1)

3 3

8938
y′′ = − 2xy′

x2 − 1 − v(v + 1) y
x2 (x2 − 1)

3 3

8939
y′′ = − 2xy′

x2 − 1 + v(v + 1) y
x2

3 3

8940
y′′ = 2xy′

x2 − 1 − (a(a+ 1)− a x2(a+ 3)) y
x2 (x2 − 1)

3 3

8941 x2(x2−1
)
y′′−2x3y′−

(
(a−n) (a+n+1)x2(x2−1

)
+ 2a x2 + n(n+ 1)

(
x2 − 1

))
y = 0

7 3

8942
y′′ = −(a x2 + a− 2) y′

x (x2 − 1) − by

x2

3 3

8943 y′′ = (2bc xc(x2 − 1) + 2(a− 1)x2 − 2a) y′
x (x2 − 1)

− (b2c2x2c(x2 − 1) + bc xc+2(2a− c− 1)− bc xc(2a− c+ 1) + x2(a(a− 1)− v(v + 1))− a(a+ 1)) y
x2 (x2 − 1)

3 3

Continued on next page

723



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8944
y′′ = − ay

(x2 + 1)2
3 3

8945
y′′ = − 2xy′

x2 + 1 − y

(x2 + 1)2
3 3

8946
y′′ =− 2xy′

x2 + 1−

(
a2(x2 + 1)2 − n(n+ 1) (x2 + 1) +m2

)
y

(x2 + 1)2
3 3

8947
y′′ = − axy′

x2 + 1 − by

(x2 + 1)2
3 3

8948
y′′ = − ay

(x2 − 1)2
3 3

8949
y′′ = − 2xy′

x2 − 1 + a2y

(x2 − 1)2
3 3

8950
y′′ = − 2xy′

x2 − 1 − (−a2 − λ(x2 − 1)) y
(x2 − 1)2

3 3

8951
y′′ = − 2xy′

x2 − 1 − ((x2 − 1) (a x2 + bx+ c)− k2) y
(x2 − 1)2

3 3

8952
y′′ = − 2xy′

x2 − 1

−

(
−a2(x2 − 1)2 − n(n+ 1) (x2 − 1)−m2

)
y

(x2 − 1)2

3 3
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8953 y′′ = 2x(2a− 1) y′
x2 − 1

− (x2(2a(2a− 1)− v(v + 1)) + 2a+ v(v + 1)) y
(x2 − 1)2

3 3

8954 y′′ = −2x(n+ 1− 2a) y′
x2 − 1

− (4a x2(a− n)− (x2 − 1) (2a+ (v − n) (v + n+ 1))) y
(x2 − 1)2

3 3

8955
y′′ = −(2x2 + a) y′

x (x2 + a) − by

x2 (x2 + a)
3 3

8956
y′′ = − b2y

(a2 + x2)2
3 3

8957
y′′ = −2(x2 − 1) y′

x (x− 1)2
− (−2x2 + 2x+ 2) y

x2 (x− 1)2
3 3

8958
y′′ = 12y

(x+ 1)2 (x2 + 2x+ 3)
3 3

8959
y′′ = − by

x2 (x− a)2
3 3

8960
y′′ = − by

x2 (x− a)2
+ c

3 3

8961
y′′ = cy

(x− a)2 (x− b)2
3 3

Continued on next page

725



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

8962

y′′ =

−
(
(α + β + 1) (x− a)2 (x− b) + (1− α− β) (x− b)2 (x− a)

)
y′

(x− a)2 (x− b)2

− αβ(a− b)2 y
(x− a)2 (x− b)2

3 3

8963
y′′ = −(−x2(a2 − 1) + 2(a+ 3) bx− b2) y

4x2

3 3

8964
y′′ = −(a x2 + a− 3) y

4 (x2 + 1)2
3 3

8965
y′′ = 18y

(1 + 2x)2 (x2 + x+ 1)
3 3

8966
y′′ = 3y

4 (x2 + x+ 1)2
3 3

8967
y′′ = −(3x− 1) y′

2x (x− 1) − (v(v + 1) (x− 1)− a2x) y
4x2 (x− 1)2

3 3

8968
y′′ = −(3x− 1) y′

2x (x− 1) −
(
−v(v + 1) (x− 1)2 − 4n2x

)
y

4x2 (x− 1)2
3 3

8969
y′′ = − 3y

16x2 (x− 1)2
3 3

8970
y′′ = (7a x2 + 5) y′

x (a x2 + 1) − (15a x2 + 5) y
x2 (a x2 + 1)

3 3
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8971
y′′ = − bxy′

(x2 − 1) a − (c x2 + dx+ e) y
a (x2 − 1)2

3 3

8972
y′′ = −(b x2 + cx+ d) y

a x2 (x− 1)2
3 3

8973
y′′ = −2y′

x
− cy

x2 (ax+ b)2
3 3

8974
y′′ = − y

(ax+ b)4
3 3

8975
y′′ = − Ay

(a x2 + bx+ c)2
3 3

8976
y′′ = − y′

x4 + y

x5

3 3

8977
y′′ = −(3x2 − 1) y′

(x2 − 1)x −
(
x2 − 1− (2v + 1)2

)
y

(x2 − 1)2
3 3

8978
y′′ = (3x+ 1) y′

(x− 1) (x+ 1) −
36(x+ 1)2 y

(x− 1)2 (3x+ 5)2
3 3

8979
y′′ = y′

x
− ay

x6

3 3

8980
y′′ = −(3x2 + a) y′

x3 − by

x6

3 3
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8981
y′′ = −((1− 4a)x2 − 1) y′

x (x2 − 1)

−

(
(−v2 + x2) (x2 − 1)2 + 4a(a+ 1)x4 − 2a x2(x2 − 1)

)
y

x2 (x2 − 1)2

3 3

8982
y′′ =−

(
1− a1 − b1

x− c1 + 1− a2 − b2
x− c2 + 1− a3 − b3

x− c3

)
y′

−

(
a1b1 (c1−c3 )(c1−c2 )

x−c1 + a2b2 (c2−c1 )(c2−c3 )
x−c2 + a3b3 (c3−c2 )(c3−c1 )

x−c3

)
y

(x− c1 ) (x− c2 ) (x− c3 )

3 3

8983
y′′ = −(2x2 + 1) y′

x3 − (−2x2 + 1) y
4x6

3 3

8984
y′′ = (2x2 + 1) y′

x3 − (a x4 + 10x2 + 1) y
4x6

3 3

8985
y′′ = − 27xy

16 (x3 − 1)2
3 3

8986

y′′ = −
(
(1− al1 − bl1 ) b1

b1x− a1 + (1− al2 − bl2 ) b2
b2x− a2

+ (1− al3 − bl3 ) b3
b3x− a3

)
y′

−

(
al1bl1 (a1b2−a2b1 )(−a1b3+a3b1 )

b1x−a1 + al2bl2 (a2b3−a3b2 )(a1b2−a2b1 )
b2x−a2 + al3bl3 (−a1b3+a3b1 )(a2b3−a3b2 )

b3x−a3

)
y

(b1x− a1 ) (b2x− a2 ) (b3x− a3 )

3 3
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8987

y′′ =

−(x2((x2 − a1 ) (x2 − a2 ) + (x2 − a2 ) (x2 − a3 ) + (x2 − a3 ) (x2 − a1 ))− (x2 − a1 ) (x2 − a2 ) (x2 − a3 )) y′
x (x2 − a1 ) (x2 − a2 ) (x2 − a3 )

− (Ax2 +B) y
x (x2 − a1 ) (x2 − a2 ) (x2 − a3 )

7 7

8988
y′′ = −a x2a−1x−2ay′ − b2x−2ay

3 3

8989
y′′ = −

(
ap xb + q

)
y′

x (a xb − 1) −
(
ar xb + s

)
y

x2 (a xb − 1)
3 3

8990
y′′ = y

1 + ex
3 3

8991
y′′ = y′

x ln(x) + ln(x)2y
3 3

8992
y′′ = y′

x (ln(x)− 1) −
y

x2 (ln(x)− 1)
3 3

8993
y′′ = −

(
−a2

(
sinh2(x)

)
− n(n− 1)

)
y

sinh(x)2
3 3

8994
y′′ = −2n cosh(x)y′

sinh(x) −
(
−a2 + n2) y 3 3

8995
y′′ = −(2n+ 1) cos(x)y′

sin(x) − (v + n+ 1) (v − n) y
3 3
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8996
y′′ = −(sin2(x)− cos(x)) y′

sin(x) − y
(
sin2(x)

) 3 3

8997
y′′ = − x sin(x)y′

cos(x)x− sin(x) +
sin(x)y

cos(x)x− sin(x)
3 3

8998 y′′ = −(sin(x)x2 − 2 cos(x)x) y′
x2 cos(x)

− (2 cos(x)− x sin(x)) y
x2 cos(x)

7 3

8999 (
cos2(x)

)
y′′ −

(
a
(
cos2(x)

)
+ n(n− 1)

)
y = 0

3 3

9000
y′′ = −a(n− 1) sin (2ax) y′

cos (ax)2

− n a2((n− 1) (sin2 (ax)) + cos2 (ax)) y
cos (ax)2

3 3

9001
y′′ = 2y

sin(x)2
3 3

9002
y′′ = − ay

sin(x)2
3 3

9003 (
sin2(x)

)
y′′ −

(
a
(
sin2(x)

)
+ n(n− 1)

)
y = 0

3 3

9004
y′′ = −(−a2(cos2(x))− (3− 2a) cos(x)− 3 + 3a) y

sin(x)2
3 3
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9005
(
sin2(x)

)
y′′ −

(
a2
(
cos2(x)

)
+ b cos(x)

+ b2

(2a− 3)2
+ 3a+ 2

)
y = 0

3 3

9006 y′′ =

−
(
−
(
a2b2 − (a+ 1)2

)
(sin2(x))− a(a+ 1) b sin (2x)− a(a− 1)

)
y

sin(x)2

3 3

9007
y′′ = −(a(cos2(x)) + b(sin2(x)) + c) y

sin(x)2
3 3

9008
y′′ = −cos(x)y′

sin(x) + y

sin(x)2
3 3

9009
y′′ = −cos(x)y′

sin(x) − (v(v + 1) (sin2(x))− n2) y
sin(x)2

3 3

9010
y′′ = cos (2x) y′

sin (2x) − 2y
3 3

9011
y′′ = −cos(x)y′

sin(x) − (−17(sin2(x))− 1) y
4 sin(x)2

3 3

9012 y′′ = −sin(x)y′
cos(x) − (2x2 + x2(sin2(x))− 24(cos2(x))) y

4x2 cos(x)2
+

√
cos (x)

3 3

9013
y′′ = −b cos(x)y′

sin(x)a − (c(cos2(x)) + d cos(x) + e) y
a sin(x)2

3 3
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9014
y′′ = −4 sin (3x) y

sin(x)3
3 3

9015
y′′ = −(4v(v + 1) (sin2(x))− (cos2(x)) + 2− 4n2) y

4 sin(x)2
3 3

9016
y′′ = (3(sin2(x)) + 1) y′

cos(x) sin(x) + (sin2(x)) y
cos(x)2

3 3

9017 y′′ =

−(−a(cos2(x)) (sin2(x))−m(m− 1) (sin2(x))− n(n− 1) (cos2(x))) y
cos(x)2 sin(x)2

3 3

9018 y′′ = φ′(x)y′
φ(x)− φ(a)

−
(
−n(n+ 1) (φ(x)− φ(a))2 +D(2)(φ) (a)

)
y

φ(x)− φ(a)

7 7

9019 y′′ = −(φ(x3)− φ(x)φ′(x)− φ′′(x)) y′
φ′(x) + φ(x)2

− (φ′(x)2 − φ(x)2φ′(x)− φ(x)φ′′(x)) y
φ′(x) + φ(x)2

7 7

9020 y′′

=
2 sn(x|k) cn(x|k) dn(x|k) y′ − 2

(
1− 2(k2 + 1) sn(a|k)2 + 3k2sn(a|k)4

)
y

sn (x|k)2 − sn (a|k)

7 7

9021
y′′ = − xy′

f(x) +
y

f(x)
3 3
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9022
y′′ = −f ′(x)y′

2f(x) − g(x)y
f(x)

7 7

9023
y′′ = af ′(x)y′

f(x) − bf(x)2a+1y

f(x)
7 3

9024

y′′ =

−(2f(x)g′(x)2g(x)− (g(x)2 − 1) (f(x)g′′(x) + 2f ′(x)g′(x))) y′
f(x)g′(x) (g(x)2 − 1)

− ((g(x)2 − 1) (f ′(x) (f(x)g′′(x) + 2f ′(x)g′(x))− f(x)f ′′(x)g′(x))− (2f ′(x)g(x) + v(v + 1) f(x)g′(x)) f(x)g′(x)2) y
f(x)2g′(x) (g(x)2 − 1)

3 3

9025
y′′ = −y′

x
− (x− 1) y

x4

3 3

9026
y′′ = −y′

x
− (−x− 1) y

x4

3 3

9027
y′′ = − b2y

(−a2 + x2)2
3 3

9028
y′′′ − λy = 0

3 3

9029
y′′′ + ya x3 − bx = 0

3 3

9030
y′′′ − a xby = 0

3 3

9031
y′′′ + 3y′ − 4y = 0

3 3

9032
y′′′ − a2y′ − e2ax

(
sin2(x)

)
= 0

3 3
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9033
y′′′ + 2axy′ + ay = 0

3 3

9034
y′′′ − x2y′′ + (a+ b− 1)xy′ − bya = 0

3 3

9035
y′′′ + x2c−2y′ + (c− 1)x2c−3y = 0

3 3

9036
y′′′ − 3(2WeierstrassP (x, g2 , g3 ) + a) y′ + by = 0

7 7

9037
y′′′ +

(
−n2 + 1

)
WeierstrassP (x, g2 , g3 ) y′

+ ((−n2 + 1)WeierstrassPPrime (x, g2 , g3 )− a) y
2

= 0

7 7

9038 y′′′ − (4n(n+ 1)WeierstrassP (x, g2 , g3 ) + a) y′
− 2n(n+ 1)WeierstrassPPrime (x, g2 , g3 ) y = 0

7 7

9039 y′′′ + (AWeierstrassP (x, g2 , g3 ) + a) y′
+BWeierstrassPPrime (x, g2 , g3 ) y = 0

7 7

9040 y′′′ −
(
3k2sn(z|x)2 + a

)
y′

+
(
b+ csn(z|x)2− 3k2sn(z|x) cn(z|x) dn(z|x)

)
y = 0

7 7

9041
y′′′ −

(
6k2(sin2(x)

)
+ a
)
y′ + by = 0

7 7

9042
y′′′ + 2f(x)y′ + f ′(x)y = 0

7 7

9043
y′′′ − 2y′′ − 3y′ + 10y = 0

3 3

9044
y′′′ − 2y′′ − a2y′ + 2a2y − sinh(x) = 0

3 3
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9045
y′′′ − 3ay′′ + 3a2y′ − a3y − eax = 0

3 3

9046
y′′′ + a2y′′ + a1y′ + a0y = 0

3 3

9047
y′′′ − 6xy′′ + 2

(
4x2 + 2a− 1

)
y′ − 8yax = 0

3 3

9048
y′′′ + 3axy′′ + 3a2x2y′ + a3x3y = 0

3 3

9049
y′′′ − y′′ sin(x)− 2y′ cos(x) + y sin(x)− ln(x) = 0

3 3

9050
y′′′ + f(x)y′′ + y′ + f(x)y = 0

3 3

9051
y′′′ + f(x)

(
x2y′′ − 2xy′ + 2y

)
= 0

3 3

9052
y′′′ + f(x)y′′ + g(x)y′ + (f(x)g(x) + g′(x)) y = 0

7 7

9053 y′′′ + 3f(x)y′′ +
(
f ′(x) + 2f(x)2 + 4g(x)

)
y′

+ (4f(x)g(x) + 2g′(x)) y = 0
7 7

9054
4y′′′ − 8y′′ − 11y′ − 3y + 18 ex = 0

3 3

9055 27y′′′ − 36n2WeierstrassP (x, g2 , g3 ) y′ − 2n(n
+ 3) (4n− 3)WeierstrassPPrime (x, g2 , g3 ) y = 0

7 7

9056
xy′′′ + 3y′′ + xy = 0

3 3

9057
xy′′′ + 3y′′ − a x2y = 0

3 3

9058
xy′′′ + (a+ b) y′′ − xy′ − ay = 0

3 3
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9059
xy′′′ − (x+ 2v) y′′ − (x− 2v − 1) y′ + (x− 1) y = 0

3 3

9060
xy′′′ +

(
x2 − 3

)
y′′ + 4xy′ + 2y − f(x) = 0

3 3

9061
2xy′′′ + 3y′′ + yax− b = 0

3 3

9062
2xy′′′− 4(x+ ν− 1) y′′+(2x+6ν− 5) y′+(1− 2ν) y = 0

3 3

9063
2xy′′′ +3(2ax+ k) y′′ +6(ak+ bx) y′ + (3bk+2cx) y = 0

7 7

9064
(−2 + x)xy′′′ − (−2 + x)xy′′ − 2y′ + 2y = 0

3 3

9065
(2x− 1) y′′′ − 8xy′ + 8y = 0

3 3

9066
(2x− 1) y′′′ + (x+ 4) y′′ + 2y′ = 0

3 3

9067
x2y′′′ − 6y′ + a x2y = 0

3 3

9068
x2y′′′ + (x+ 1) y′′ − y = 0

7 7

9069
x2y′′′ − xy′′ +

(
x2 + 1

)
y′ = 0

3 3

9070
x2y′′′ + 3xy′′ +

(
4a2x2a + 1− 4ν2a2

)
y′ = 4a3x2a−1y

3 3

9071 x2y′′′ − 3(x−m)xy′′

+
(
2x2 + 4(n−m)x+m(2m− 1)

)
y′

− 2n(2x− 2m+ 1) y = 0

3 3

9072
x2y′′′ + 4xy′′ +

(
x2 + 2

)
y′ + 3xy − f(x) = 0

3 3
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9073
x2y′′′ + 5xy′′ + 4y′ − ln(x) = 0

3 3

9074
x2y′′′ + 6xy′′ + 6y′ = 0

3 3

9075
x2y′′′ + 6xy′′ + 6y′ + a x2y = 0

3 3

9076
x2y′′′ − 3(p+ q)xy′′ + 3p(3q + 1) y′ − x2y = 0

3 3

9077
x2y′′′ − 2(n+ 1)xy′′ +

(
a x2 + 6n

)
y′ − 2yax = 0

3 3

9078 x2y′′′ −
(
x2 − 2x

)
y′′ −

(
x2 + ν2 − 1

4

)
y′

+
(
x2 − 2x+ ν2 − 1

4

)
y = 0

3 3

9079
x2y′′′ − (x+ ν)xy′′ + ν(1 + 2x) y′ − ν(x+ 1) y = 0

7 3

9080 x2y′′′ − 2
(
x2 − x

)
y′′

+
(
x2 − 2x+ 1

4 − ν2
)
y′ +

(
ν2 − 1

4

)
y = 0

3 3

9081
x2y′′′ −

(
x4 − 6x

)
y′′ −

(
2x3 − 6

)
y′ + 2x2y = 0

3 3

9082 (
x2 + 1

)
y′′′ + 8xy′′ + 10y′ − 3 + 1

x2 − 2 ln(x) = 0
3 3

9083 (
x2 + 2

)
y′′′ − 2xy′′ +

(
x2 + 2

)
y′ − 2xy = 0

3 3

9084
2x(x− 1) y′′′ + 3(2x− 1) y′′ + (2ax+ b) y′ + ay = 0

3 3
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9085
4x2y′′′ +

(
x2 + 14x− 1

)
y′′ + 4(x+ 1) y′ + 2y = 0

3 3

9086
(ax+ b)xy′′′ + (αx+ β) y′′ + xy′ + y − f(x) = 0

3 3

9087
x3y′′′ +

(
−ν2 + 1

)
xy′ +

(
a x3 + ν2 − 1

)
y = 0

3 3

9088
x3y′′′ +

(
4x3 +

(
−4ν2 + 1

)
x
)
y′ +

(
4ν2 − 1

)
y = 0

3 3

9089 x3y′′′ +
(
a x2ν + 1− ν2)xy′

+
(
b x3ν + a(ν − 1)x2ν + ν2 − 1

)
y = 0

3 7

9090 x3y′′′ + 3x2y′′ − 2xy′ + 2y
− 6x3(x− 1) ln(x) + x3(x+ 8) = 0

3 3

9091
x3y′′′ + 3x2y′′ +

(
−a2 + 1

)
xy′ = 0

3 3

9092
x3y′′′ − 4x2y′′ +

(
x2 + 8

)
xy′ − 2

(
x2 + 4

)
y = 0

3 3

9093
x3y′′′ + 6x2y′′ +

(
a x3 − 12

)
y = 0

3 3

9094 x3y′′′ + 3(−a+ 1)x2y′′

+
(
4b2c2x2c+1 + 1− 4ν2c2 + 3a(a− 1)x

)
y′

+
(
4b2c2(c− a)x2c + a

(
4ν2c2 − a2

))
y = 0

7 7

9095
x3y′′′ + (x+ 3)x2y′′ + 5(x− 6)xy′ + (4x+ 30) y = 0

7 3

9096
x3y′′′ + x2y′′ + ln(x) + 2xy′ − y − 2x3 = 0

3 3
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9097 (
x2 + 1

)
xy′′′ + 3

(
2x2 + 1

)
y′′ − 12y = 0

3 3

9098
(x+ 3)x2y′′′ − 3x(2 + x) y′′ + 6(x+ 1) y′ − 6y = 0

3 3

9099
2(x− a1 ) (x− a2 ) (x− a3 ) y′′′ +

(
9x2

−6(a1 +a2 +a3 )x+3a1a2 +3a1a3 +3a2a3
)
y′′

− 2
((
n2 + n− 3

)
x+ b

)
y′ − n(n+ 1) y = 0

3 3

9100 (x+ 1)x3y′′′ − (4x+ 2)x2y′′

+ (10x+ 4)xy′ − 4(3x+ 1) y = 0
3 3

9101
4x4y′′′ − 4x3y′′ + 4x2y′ − 1 = 0

3 3

9102
(
x2 + 1

)
x3y′′′ −

(
4x2 + 2

)
x2y′′

+
(
10x2 + 4

)
xy′ − 4

(
3x2 + 1

)
y = 0

3 3

9103
x6y′′′ + x2y′′ − 2y = 0

3 3

9104
x6y′′′ + 6x5y′′ + ay = 0

3 3

9105
x2(x4 + 2x2 + 2x+ 1

)
y′′′

−
(
2x6 + 3x4 − 6x2 − 6x− 1

)
y′′

+
(
x6 − 6x3 − 15x2 − 12x− 2

)
y′

+
(
x4 + 4x3 + 8x2 + 6x+ 1

)
y = 0

3 3

9106
(x− a)3 (x− b)3 y′′′ − cy = 0

3 3

9107
y′′′ sin(x) + (2 cos(x) + 1) y′′ − y′ sin(x)− cos(x) = 0

3 3
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9108 (sin(x) + x) y′′′ + 3(cos(x) + 1) y′′
− 3y′ sin(x)− y cos(x) + sin(x) = 0

3 3

9109 y′′′
(
sin2(x)

)
+ 3y′′ sin(x) cos(x)

+
(
cos (2x) + 4ν(ν + 1)

(
sin2(x)

))
y′

+ 2ν(ν + 1) y sin (2x) = 0

3 3

9110 f ′(x)y′′ + f(x)y′′′ + g′(x)y′ + g(x)y′′ + h′(x)y
+ h(x)y′ + A(x) (f(x)y′′ + g(x)y′ + h(x)y) = 0

7 7

9111
y′′′ + xy′ + ny = 0

3 3

9112
y′′′ − xy′ − ny = 0

3 3

9113
y′′′′ = 0

3 3

9114
y′′′′ + 4y − f = 0

3 3

9115
y′′′′ + λy = 0

3 3

9116
y′′′′ − 12y′′ + 12y − 16x4ex2 = 0

3 3

9117
y′′′′ + 2a2y′′ + a4y − cosh (ax) = 0

3 3

9118
y′′′′ + (λ+ 1) a2y′′ + λ a4y = 0

3 3

9119
y′′′′ + a(bx− 1) y′′ + aby′ + λy = 0

7 7

9120
y′′′′ +

(
a x2 + bλ+ c

)
y′′ +

(
a x2 + βλ+ γ

)
y = 0

7 7
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9121
y′′′′ + aWeierstrassP (x, g2 , g3 ) y′′
+ bWeierstrassPPrime (x, g2 , g3 ) y′

+
(
c

(
6WeierstrassP (x, g2 , g3 )2 − g2

2

)
+ d

)
y = 0

7 7

9122
y′′′′−

(
12k2sn(z|x)2+a

)
y′′+ by′+

(
αsn(z|x)2+β

)
y = 0

7 7

9123
y′′′′ + 10fy′′ + 10df y′ +

(
3f 2 + 3ddf

)
y = 0

7 3

9124
y′′′′+2y′′′− 3y′′− 4y′+4y− 32 sin (2x)+24 cos (2x) = 0

3 3

9125
y′′′′ + 4axy′′′ + 6a2x2y′′ + 4a3x3y′ + a4x4y = 0

3 3

9126
y′′′′ + 6fy′′′ +

(
11f 2 + 4df + 10g

)
y′′

+
(
6f 3 + 7df f + 30fg + ddf + 10dg

)
y′

+ 3
(
6f 2g + 2df g + 5dgf + 3g2 + ddg

)
y = 0

7 3

9127
4y′′′′ − 12y′′′ + 11y′′ − 3y′ − 4 cos(x) = 0

3 3

9128
xy′′′′ + 5y′′′ − 24 = 0

3 3

9129 xy′′′′ −
(
6x2 + 1

)
y′′′ + 12x3y′′

−
(
9x2 − 7

)
x2y′ + 2

(
x2 − 3

)
x3y = 0

3 3

9130
x2y′′′′ − 2

(
ν2x2 + 6

)
y′′ + ν2(ν2x2 + 4

)
y = 0

3 3

9131
x2y′′′′ + 2xy′′′ + ay − b x2 = 0

7 3

9132
x2y′′′′ + 4xy′′′ + 2y′′ = 0

3 3
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9133
x2y′′′′ + 6xy′′′ + 6y′′ = 0

3 3

9134
x2y′′′′ + 6xy′′′ + 6y′′ − λ2y = 0

3 3

9135
x2y′′′′ + 8xy′′′ + 12y′′ = 0

3 3

9136
x2y′′′′ + 8xy′′′ + 12y′′ − λ2y = 0

3 3

9137 x2y′′′′ + (2n− 2ν + 4)xy′′′

+ (n− ν + 1) (n− ν + 2) y′′ − b4y

16 = 0
3 3

9138
x3y′′′′ + 2x2y′′′ − xy′′ + y′ − a4x3y = 0

3 3

9139
x3y′′′′ + 6x2y′′′ + 6xy′′ = 0

3 3

9140 x4y′′′′ − 2n(n+ 1)x2y′′ + 4n(n+ 1)xy′

+
(
a x4 + n(n+ 1) (n+ 3) (n− 2)

)
y = 0

3 3

9141
x4y′′′′+4x3y′′′−

(
4n2−1

)
x2y′′+

(
4n2−1

)
xy′−4yx4 = 0

3 3

9142 x4y′′′′ + 4x3y′′′ −
(
4n2 − 1

)
x2y′′

−
(
4n2 − 1

)
xy′ +

(
−4x4 + 4n2 − 1

)
y = 0

3 3

9143 x4y′′′′ + 4x3y′′′ −
(
4n2 + 3

)
x2y′′

+
(
12n2 − 3

)
xy′ −

(
4x4 + 12n2 − 3

)
y = 0

3 3

9144 x4y′′′′ + 6x3y′′′ +
(
4x4 +

(
−ρ2 − σ2 + 7

)
x2) y′′

+
(
16x3 +

(
−ρ2 − σ2 +1

)
x
)
y′ +

(
ρ2σ2 +8x2) y = 0

3 3
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9145
x4y′′′′ + 6x3y′′′ +

(
4x4 +

(
−2µ2 − 2ν2 + 7

)
x2) y′′

+
(
16x3 +

(
−2µ2 − 2ν2 + 1

)
x
)
y′

+
(
8x2 +

(
µ2 − ν2)2) y = 0

3 3

9146
x4y′′′′ + 8x3y′′′ + 12x2y′′ = 0

3 3

9147
x4y′′′′ + 8x3y′′′ + 12x2y′′ + ay = 0

3 3

9148

x4y′′′′ + (6− 4a)x3y′′′

+
(
4b2c2x2c+6(a−1)2−2c2

(
µ2+ν2)+1

)
x2y′′

+
(
4(3c− 2a+ 1) b2c2x2c

+ (2a− 1)
(
2c2
(
µ2 + ν2)− 2a(a− 1)− 1

))
xy′

+
(
4(−c+a) (a−2c) b2c2x2c+(cµ+ cν+a) (cµ

+ cν − a) (cµ− cν + a) (cµ− cν − a)
)
y = 0

3 3

9149

x4y′′′′ + (6− 4a− 4c)x3y′′′ +
(
−2ν2c2 + 2a2

+ 4(a+ c− 1)2 + 4(a− 1) (c− 1)− 1
)
x2y′′

+
(
2ν2c2−2a2−(2a−1) (2c−1)

)
(2a+2c−1)xy′

+
((
−ν2c2 + a2

) (
−ν2c2 + a2 + 4ac+ 4c2

)
− b4c4x4c) y = 0

3 3

9150 ν4x4y′′′′ + (4ν − 2) ν3x3y′′′

+ (ν − 1) (2ν − 1) ν2x2y′′ − b4x
2
ν y

16 = 0
3 3
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9151

(
x2 − 1

)2
y′′′′ + 10x

(
x2 − 1

)
y′′′

+
(
24x2− 8− 2(µ(µ+1)+ ν(ν+1))

(
x2− 1

))
y′′

− 6x(µ(µ+ 1) + ν(ν + 1)− 2) y′

+
(
(µ(µ+ 1)− ν(ν + 1))2

− 2µ(µ+ 1)− 2ν(ν + 1)
)
y = 0

7 3

9152 (ex + 2x) y′′′′ + 4(ex + 2) y′′′

+ 6 exy′′ + 4 exy′ + y ex − 1
x5 = 0

3 3

9153
y′′′′
(
sin4(x)

)
+ 2y′′′

(
sin3(x)

)
cos(x)

+ y′′
(
sin2(x)

) (
sin2(x)− 3

)
+ y′ sin(x) cos(x)

(
2
(
sin2(x)

)
+ 3
)

+
(
a4
(
sin4(x)

)
− 3
)
y = 0

3 3

9154 y′′′′
(
sin6(x)

)
+ 4y′′′

(
sin5(x)

)
cos(x)− 6y′′

(
sin6(x)

)
− 4y′

(
sin5(x)

)
cos(x) + y

(
sin6(x)

)
− f = 0

3 3

9155
f
(
y′′′′ − 2a2y′′ + a4y

)
+ 2df

(
y′′′ − a2y′

)
= 0

7 3

9156
fy′′′′ = 0

3 3

9157
y′′′′ − 2a2y′′ + a4y − λ(ax− b)

(
y′′ − a2y

)
= 0

3 3

9158
y(5) + 2y′′′ + y′ − ax− b sin(x)− c cos(x) = 0

3 3

9159
y(6) + y − sin

(
3x
2

)
sin
(x
2

)
= 0

3 3
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9160
y(5) − yax− b = 0

7 7

9161
y(5) + a xνy′ + aν xν−1y = 0

3 7

9162
y(5) + ay′′′′ − f = 0

3 3

9163
xy(5) −mny′′′′ + yax = 0

3 3

9164
x(ay′ + by′′ + cy′′′ + ey′′′′) y = 0

3 3

9165
xy(5) − (aA1 −A0)x−A1 − ((aA2 −A1)x+A2) y′ = 0

7 7

9166
x2y′′′′ − ay = 0

3 3

9167
x10y(5) − ay = 0

3 3

9168
x

5
2y(5) − ay = 0

3 3

9169
(x− a)5 (x− b)5 y(5) − cy = 0

7 7

9170
y′′ − y2 = 0

3 3

9171
y′′ − 6y2 = 0

3 3

9172
y′′ − 6y2 − x = 0

7 7

9173
y′′ − 6y2 + 4y = 0

3 3
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9174
y′′ + ay2 + bx+ c = 0

7 7

9175
y′′ − 2y3 − xy + a = 0

7 7

9176
y′′ − ay3 = 0

3 3

9177
y′′ − 2a2y3 + 2abxy − b = 0

7 7

9178
y′′ + d+ bxy + cy + ay3 = 0

7 7

9179
y′′ + d+ by2 + cy + ay3 = 0

3 3

9180
y′′ + a xry2 = 0

7 7

9181
y′′ + 6a10y11 − y = 0

3 3

9182
y′′ − 1

(ay2 + bxy + c x2 + αy + βx+ γ)
3
2
= 0 7 3

9183
y′′ − ey = 0

3 3

9184
y′′ + a ex√y = 0

7 7

9185
y′′ + ex sin(y) = 0

7 7

9186
y′′ + a sin(y) = 0

3 3

9187
y′′ + a2 sin(y)− b sin(x) = 0

7 7
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9188
y′′ + a2 sin(y)− f(x)b = 0

7 7

9189
y′′ −

h

(
y√
x

)
x

3
2

= 0
3 3

9190
y′′ − 3y′ − y2 − 2y = 0

7 7

9191
y′′ − 7y′ − y

3
2 + 12y = 0

7 7

9192
y′′ + 5ay′ − 6y2 + 6a2y = 0

3 3

9193
y′′ + 3ay′ − 2y3 + 2a2y = 0

3 3

9194
y′′ − (3n+ 4) y′

n
−

2(n+ 1) (n+ 2) y
(
y

n
n+1 − 1

)
n2 = 0

7 7

9195
y′′ + ay′ + byn + (a2 − 1) y

4 = 0
7 7

9196
y′′ + ay′ + b xryn = 0

7 7

9197
y′′ + ay′ + b ey − 2a = 0

7 7

9198
y′′ + ay′ + f(x) sin(y) = 0

7 7

9199
y′′ + yy′ − y3 = 0

3 3

9200
y′′ + yy′ − y3 + ay = 0

3 3
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9201
y′′ + (y + 3a) y′ − y3 + ay2 + 2a2y = 0

3 3

9202
y′′+(y+3f(x)) y′−y3+y2f(x)+y

(
f ′(x)+2f(x)2

)
= 0

7 7

9203
y′′ + yy′ − y3 −

(
f ′(x)
f(x) + f(x)

)(
3y′ + y2

)
+
(
af(x)2 + 3f ′(x) + 3f ′(x)2

f(x)2 − f ′′(x)
f(x)

)
y

+ bf(x)3 = 0

7 7

9204
y′′ +

(
y − 3f ′(x)

2f(x)

)
y′ − y3 − f ′(x)y2

2f(x)

+

(
f(x) + f ′(x)2

f(x)2 − f ′′(x)
)
y

2f(x) = 0

7 7

9205
y′′ + 2yy′ + f(x)y′ + f ′(x)y = 0

7 7

9206
y′′ + 2yy′ + f(x)

(
y′ + y2

)
− g(x) = 0

7 7

9207
y′′ + 3yy′ + y3 + f(x)y − g(x) = 0

7 7

9208
y′′ + (3y + f(x)) y′ + y3 + y2f(x) = 0

3 3

9209
y′′ − 3yy′ − 3ay2 − 4a2y − b = 0

3 3

9210
y′′ − (3y + f(x)) y′ + y3 + y2f(x) = 0

3 3

9211
y′′ − 2ayy′ = 0

3 3
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9212
y′′ + ayy′ + by3 = 0

3 3

9213
y′′ + h(x, y) y′ + j(x, y) = 0

7 7

9214
y′′ + a(y′)2 + by = 0

3 3

9215
y′′ + ay′|y′|+ by′ + cy = 0

7 7

9216
y′′ + a(y′)2 + by′ + cy = 0

7 7

9217
y′′ + a(y′)2 + b sin(y) = 0

3 3

9218
y′′ + ay′|y′|+ b sin(y) = 0

7 7

9219
y′′ + ay(y′)2 + by = 0

3 3

9220
y′′ + h(y) (y′)2 + g(x)y′ = 0

3 3

9221
y′′ − j(y) (y′)2

h(y) + g(x)y′ + f(x)h(y) = 0
7 7

9222 (1−D(j)(y)) (y′)2

j(y) + f(x)y′ + y′′ + g(x)j(y) = 0
7 7

9223
y′′ + h(y) (y′)2 + j(y)y′ + k(y) = 0

7 7

9224
y′′ +

(
(y′)2 + 1

)
(h(x, y) y′ + j(x, y)) = 0

7 7
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9225
y′′ + ay

(
(y′)2 + 1

)2
= 0

3 3

9226
y′′ − a(−y + xy′)r = 0

3 3

9227
y′′ − k xayb(y′)c = 0

7 7

9228
y′′ +

(
y′ − y

x

)a
h(x, y) = 0

7 7

9229
y′′ − a

√
(y′)2 + 1 = 0

3 3

9230
y′′ − a

√
(y′)2 + 1 − b = 0

3 3

9231
y′′ − a

√
by2 + (y′)2 = 0

3 3

9232
y′′ − a

(
(y′)2 + 1

) 3
2 = 0

3 3

9233
y′′ − 2ax

(
(y′)2 + 1

) 3
2 = 0

3 3

9234
y′′ − ay

(
(y′)2 + 1

) 3
2 = 0

3 3

9235
y′′ − a(c+ bx+ y)

(
(y′)2 + 1

) 3
2 = 0

3 3

9236
y′′ + y3y′ − yy′

√
y4 + 4y′ = 0

3 3
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9237
y′′ − h(y′, ax+ by) = 0

7 7

9238
y′′ − yh

(
x,

y′

y

)
= 0

7 7

9239
y′′ − xn−2h

(
yx−n, y′x−n+1) = 0

7 7

9240
8y′′ + 9(y′)4 = 0

3 3

9241
ay′′ + h(y′) + cy = 0

7 7

9242
xy′′ + 2y′ − xyn = 0

7 7

9243
xy′′ + 2y′ + a xmyn = 0

7 7

9244
xy′′ + 2y′ + x ey = 0

7 7

9245
xy′′ + ay′ + bx ey = 0

7 7

9246
xy′′ + ay′ + b x5−2aey = 0

7 7

9247
xy′′ − (1− y) y′ = 0

3 3

9248
xy′′ − x2(y′)2 + 2y′ + y2 = 0

3 3

9249
xy′′ + a(−y + xy′)2 − b = 0

3 3

9250
2xy′′ + (y′)3 + y′ = 0

3 3
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9251
x2y′′ − a(yn − y) = 0

7 7

9252
x2y′′ + a(ey − 1) = 0

7 7

9253
x2y′′ − (2a+ b− 1)xy′ +

(
c2b2x2b + a(a+ b)

)
y = 0

3 3

9254
x2y′′ + (a+ 1)xy′ − xkh

(
xky, xy′ + ky

)
= 0

7 7

9255
x2y′′ + a(−y + xy′)2 − b x2 = 0

3 3

9256
x2y′′ + ay(y′)2 + bx = 0

7 7

9257
x2y′′ −

√
a x2 (y′)2 + by2 = 0

7 3

9258 (
x2 + 1

)
y′′ + (y′)2 + 1 = 0

3 3

9259
4x2y′′ − x4(y′)2 + 4y = 0

7 7

9260
9x2y′′ + ay3 + 2y = 0

3 3

9261
x3(y′′ + yy′ − y3

)
+ 12xy + 24 = 0

3 7

9262
x3y′′ − a(−y + xy′)2 = 0

3 3

9263
2x3y′′ + x2(9 + 2xy) y′ + b+ xy

(
a+ 3xy − 2x2y2

)
= 0

7 7
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9264 2
(
−xk + 4x3) (y′′ + yy′ − y3

)
−
(
k xk−1 − 12x2) (3y′ + y2

)
+ yax+ b = 0

7 7

9265
x4y′′ + a2yn = 0

7 7

9266
x4y′′ − x

(
x2 + 2y

)
y′ + 4y2 = 0

3 3

9267
x4y′′ − x2(x+ y′) y′ + 4y2 = 0

3 3

9268
x4y′′ + (−y + xy′)3 = 0

3 3

9269
y′′
√
x − y

3
2 = 0

7 7

9270 (
a x2 + bx+ c

) 3
2 y′′ − F

(
y√

a x2 + bx+ c

)
= 0

3 3

9271
x

n
n+1y′′ − y

2n+1
n+1 = 0

7 7

9272
f(x)2y′′ + f(x)f ′(x)y′ − h(y, f(x)y′) = 0

7 7

9273
y′′y − a = 0

3 3

9274
y′′y − ax = 0

7 7

9275
y′′y − a x2 = 0

7 7

9276
y′′y + (y′)2 − a = 0

3 3
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9277
y′′y + y2 − ax− b = 0

3 7

9278
y′′y + (y′)2 − y′ = 0

3 3

9279
y′′y − (y′)2 + 1 = 0

3 3

9280
y′′y − (y′)2 − 1 = 0

3 3

9281
y′′y − (y′)2 + exy

(
cy2 + d

)
+ e2x

(
b+ ay4

)
= 0

7 7

9282
y′′y − (y′)2 − y2 ln(y) = 0

3 3

9283
y′′y − (y′)2 − y′ + f(x)y3 + y2

(
f ′′(x)
f(x) − f ′(x)2

f(x)2

)
= 0

7 7

9284
y′′y − (y′)2 + f(x)y′ − f ′(x)y − y3 = 0

3 7

9285
y′′y − (y′)2 + f ′(x)y′ − f ′′(x)y + f(x)y3 − y4 = 0

3 7

9286
y′′y − (y′)2 + ayy′ + by2 = 0

3 3

9287
y′′y − (y′)2 + ayy′ − 2ay2 + by3 = 0

7 7

9288
y′′y − (y′)2 − (−1 + ay) y′ + 2a2y2 − 2b2y3 + ay = 0

3 7

9289
y′′y − (y′)2 + (−1 + ay) y′ − y(y + 1)

(
b2y2 − a2

)
= 0

7 7
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9290 y′′y − (y′)2 + (tan(x) + cot(x)) yy′

+
(
cos2(x)− n2(cot2(x))) y2 ln(y) = 0

3 3

9291
y′′y − (y′)2 − f(x)yy′ − g(x)y2 = 0

3 3

9292
y′′y− (y′)2+

(
g(x)+ y2f(x)

)
y′− y

(
g′(x)− f ′(x)y2

)
= 0

7 7

9293
y′′y − 3(y′)2 + 3yy′ − y2 = 0

3 3

9294
y′′y − a(y′)2 = 0

3 3

9295
y′′y + a

(
(y′)2 + 1

)
= 0

3 3

9296
y′′y + a(y′)2 + by3 = 0

3 3

9297
y′′y + a(y′)2 + byy′ + cy2 + dy−a+1 = 0

3 3

9298
y′′y + a(y′)2 + f(x)yy′ + g(x)y2 = 0

7 7

9299
y′′y + a(y′)2 + by2y′ + cy4 = 0

3 3

9300
y′′y− (a− 1) (y′)2

a
−f(x)y2y′+ af(x)2y4

(a+ 2)2
− af ′(x)y3

a+ 2 = 0
3 7

9301
y′′y − (y′)2 − 1− 2ay

(
(y′)2 + 1

) 3
2 = 0

3 3
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9302
y′′(x+ y) + (y′)2 − y′ = 0

3 3

9303
y′′(x− y) + 2y′(y′ + 1) = 0

3 3

9304
y′′(x− y)− (y′ + 1)

(
(y′)2 + 1

)
= 0

3 3

9305
y′′(x− y)− h(y′) = 0

3 3

9306
2y′′y + (y′)2 + 1 = 0

3 3

9307
2y′′y − (y′)2 + a = 0

3 3

9308
2y′′y − (y′)2 + y2f(x) + a = 0

7 7

9309
2y′′y − (y′)2 − 8y3 = 0

3 3

9310
2y′′y − (y′)2 − 8y3 − 4y2 = 0

3 3

9311
2y′′y − (y′)2 − 4(2y + x) y2 = 0

7 7

9312
2y′′y − (y′)2 + (ay + b) y2 = 0

3 3

9313
2y′′y − (y′)2 + 1 + 2xy2 + ay3 = 0

7 7

9314
2y′′y − (y′)2 + (bx+ ay) y2 = 0

7 7

9315
2y′′y − (y′)2 − 3y4 = 0

3 3
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9316
2y′′y − (y′)2 + b− 4

(
x2 + a

)
y2 − 8xy3 − 3y4 = 0

7 7

9317
2y′′y − (y′)2 + 3f(x)yy′ + 2

(
f(x)2 + f ′(x)

)
y2 − 8y3 = 0

7 7

9318
2y′′y − (y′)2 + 4y2y′ + 1 + y2f(x) + y4 = 0

7 7

9319
2y′′y − 3(y′)2 = 0

3 3

9320
2y′′y − 3(y′)2 − 4y2 = 0

3 3

9321
2y′′y − 3(y′)2 + y2f(x) = 0

7 7

9322
2y′′y − 6(y′)2 +

(
1 + ay3

)
y2 = 0

3 3

9323
2y′′y − (y′)2

(
(y′)2 + 1

)
= 0

3 3

9324
2(y − a) y′′ + (y′)2 + 1 = 0

3 3

9325
3y′′y − 2(y′)2 − a x2 − bx− c = 0

3 3

9326
3y′′y − 5(y′)2 = 0

3 3

9327
4y′′y − 3(y′)2 + 4y = 0

3 3

9328
4y′′y − 3(y′)2 − 12y3 = 0

3 3

9329
4y′′y − 3(y′)2 + ay3 + by2 + cy = 0

3 3
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9330 4y′′y − 3(y′)2 +
(
6y2 − 2f ′(x)y

f(x)

)
y′

+ y4 − 2y2y′ + g(x)y2 + f(x)y = 0

7 7

9331
4y′′y − 5(y′)2 + ay2 = 0

3 3

9332
12y′′y − 15(y′)2 + 8y3 = 0

3 3

9333
nyy′′ − (n− 1) (y′)2 = 0

3 3

9334
ayy′′ + b(y′)2 + c4y4 + c3y3 + c2y2 + c1y + c0 = 0

3 3

9335
ayy′′ + b(y′)2 − yy′√

c2 + x2
= 0

3 3

9336 ayy′′ − (a− 1) (y′)2 + (a+ 2) f(x)y2y′

+ f(x)2y4 + af ′(x)y3 = 0
7 7

9337
(ay + b) y′′ + c(y′)2 = 0

3 3

9338
xyy′′ + x(y′)2 − yy′ = 0

3 3

9339
xyy′′ + x(y′)2 + ayy′ + f(x) = 0

3 3

9340
xyy′′ − x(y′)2 + yy′ + x

(
d+ ay4

)
+ y
(
c+ by2

)
= 0

7 7

9341
xyy′′ − x(y′)2 + ayy′ + bxy3 = 0

7 7
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9342
xyy′′ + 2x(y′)2 + ayy′ = 0

3 3

9343
xyy′′ − 2x(y′)2 + (y + 1) y′ = 0

3 3

9344
xyy′′ − 2x(y′)2 + ayy′ = 0

3 3

9345
xyy′′ − 4x(y′)2 + 4yy′ = 0

3 3

9346
xyy′′ +

(
ax√

b2 − x2
− x

)
(y′)2 − yy′ = 0

3 3

9347
x(x+ y) y′′ + x(y′)2 + (x− y) y′ − y = 0

3 3

9348
2xyy′′ − x(y′)2 + yy′ = 0

3 3

9349
x2(y − 1) y′′ − 2x2(y′)2 − 2x(y − 1) y′ − 2y(y − 1)2 = 0

3 3

9350
x2(x+ y) y′′ − (−y + xy′)2 = 0

3 3

9351
x2(x− y) y′′ + a(−y + xy′)2 = 0

3 3

9352
2x2yy′′ − x2

(
(y′)2 + 1

)
+ y2 = 0

3 3

9353
a x2yy′′ + b x2(y′)2 + cxyy′ + dy2 = 0

3 3

9354 x(x+ 1)2 yy′′ − x(x+ 1)2 (y′)2

+ 2(x+ 1)2 yy′ − a(2 + x) y2 = 0
3 3
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9355
8
(
−x3 + 1

)
yy′′ − 4

(
−x3 + 1

)
(y′)2 − 12x2yy′ + 3xy2 = 0

3 3

9356
f0 (x)yy′′ + f1 (x) (y′)2 + f2 (x)yy′ + f3 (x)y2 = 0

7 7

9357
y2y′′ − a = 0

3 3

9358
y2y′′ + y(y′)2 + ax = 0

7 3

9359
y2y′′ + y(y′)2 − ax− b = 0

7 3

9360 (
1 + y2

)
y′′ + (1− 2y) (y′)2 = 0

3 3

9361 (
1 + y2

)
y′′ − 3y(y′)2 = 0

3 3

9362 (
x+ y2

)
y′′ − 2

(
x− y2

)
(y′)3 + y′(1 + 4yy′) = 0

3 3

9363 (
x2 + y2

)
y′′ −

(
(y′)2 + 1

)
(−y + xy′) = 0

3 3

9364 (
x2 + y2

)
y′′ − 2

(
(y′)2 + 1

)
(−y + xy′) = 0

3 3

9365
2y(1− y) y′′ − (1− 2y) (y′)2 + y(1− y) y′f(x) = 0

3 3

9366
2y(1− y) y′′ − (1− 3y) (y′)2 + h(y) = 0

3 3

9367 2y(y − 1) y′′ − (3y − 1) (y′)2 + 4yy′(f(x)y + g(x))
+ 4y2(y − 1)

(
g(x)2 − f(x)2 − g′(x)− f ′(x)

)
= 0

7 7
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9368 −2y(1−y) y′′+(1−3y) (y′)2−4yy′(f(x)y+g(x))
+ (1− y)3

(
f0 (x)2y2 − f1 (x)2

)
+ 4y2(1− y)

(
f(x)2 − g(x)2 − g′(x)− f ′(x)

)
= 0

7 7

9369
3y(1− y) y′′ − 2(1− 2y) (y′)2 − h(y) = 0

3 3

9370
(1− y) y′′ − 3(1− 2y) (y′)2 − h(y) = 0

3 3

9371
ay(y − 1) y′′ + (by + c) (y′)2 + h(y) = 0

3 3

9372
ay(y − 1) y′′ − (a− 1) (2y − 1) (y′)2 + fy(y − 1) y′ = 0

3 3

9373 aby(y − 1) y′′ − ((2ba− a− b) y + (−a+ 1) b) (y′)2

+ fy(y − 1) y′ = 0
3 3

9374
xy2y′′ − a = 0

3 3

9375
(
a2 − x2) (a2 − y2

)
y′′ +

(
a2 − x2) y(y′)2

− x
(
a2 − y2

)
y′ = 0

3 3

9376 2x2y(y − 1) y′′ − x2(3y − 1) (y′)2 + 2xy(y − 1) y′

+
(
ay2+ b

)
(y−1)3+ cxy2(y−1)+d x2y2(y+1) = 0

7 7

9377
x3y2y′′ + (x+ y) (−y + xy′)3 = 0

3 3

9378
y3y′′ − a = 0

3 3

9379
y
(
1 + y2

)
y′′ +

(
1− 3y2

)
(y′)2 = 0

3 3
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9380
2y3y′′ + y4 − a2xy2 − 1 = 0

7 7

9381
2y3y′′ + y2(y′)2 − a x2 − bx− c = 0

7 7

9382

2(c−y) (−y+b) (−y+a) y′′+((−y+a) (−y+b)
+ (c− y) (−y + a) + (−y + b) (c− y)) (y′)2

− a0 (c− y)2 (−y + b)2 (−y + a)2

− a1 (−y + b)2 (c− y)2 − a2 (c− y)2 (−y + a)2

− a3 (−y + b)2 (−y + a)2 = 0

3 3

9383 (
4y3 − ay − b

)
y′′ −

(
6y2 − a

2

)
(y′)2 = 0

3 3

9384 (
4y3 − ay − b

)
(y′′ + fy′)−

(
6y2 − a

2

)
(y′)2 = 0

3 3

9385
− 2xy(1− x) (1− y) (x− y) y′′

+ x(1− x)
(
x− 2xy − 2y + 3y2

)
(y′)2

+ 2y(1− y)
(
x2 + y − 2xy

)
y′

− y2(1− y)2 − f(y(y − 1) (−x+ y))
3
2 = 0

7 7

9386

2x2y(1− x)2 (1− y) (x− y) y′′

− x2(1− x)2
(
x− 2xy − 2y + 3y2

)
(y′)2

− 2xy(1− x) (1− y)
(
x2 + y − 2xy

)
y′

+ bx(1− y)2 (x− y)2 − c(1− x) y2(x− y)2

− dxy2(1−x) (1− y)2+ ay2(x− y)2 (1− y)2 = 0

7 7

9387
(
y2−1

) (
a2y2−1

)
y′′+b

√
(1− y2) (1− a2y2) (y′)2

+
(
1 + a2 − 2a2y2

)
y(y′)2 = 0

3 7
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9388 (
c+ 2bx+ a x2 + y2

)2
y′′ + dy = 0

3 3

9389 √
y y′′ − a = 0

3 3

9390 √
x2 + y2 y′′ − a

(
(y′)2 + 1

) 3
2 = 0

7 7

9391
y(1− ln(y)) y′′ + (1 + ln(y)) (y′)2 = 0

3 3

9392
(
b+ a

(
sin2(y)

))
y′′ + a(y′)2 cos(y) sin(y)

+ Ay
(
c+ a

(
sin2(y)

))
= 0

3 3

9393
h(y)y′′ + aD(h)(y) (y′)2 + j(y) = 0

3 3

9394
h(y)y′′ −D(h)(y) (y′)2 − h(y)2j

(
x,

y′

h(y)

)
= 0

7 7

9395
y′y′′ − x2yy′ − xy2 = 0

7 7

9396
(−y + xy′) y′′ + 4(y′)2 = 0

3 3

9397
(−y + xy′) y′′ −

(
(y′)2 + 1

)2
= 0

7 3

9398
a x3y′y′′ + by2 = 0

7 3

9399
(f1y′ + f2y) y′′ + f3 (y′)2 + f4 (x)yy′ + f5 (x)y2 = 0

7 7

9400 (
2y2y′ + x2) y′′ + 2y(y′)3 + 3xy′ + y = 0

7 7
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9401 (
(y′)2 + y2

)
y′′ + y3 = 0

3 3

9402 (
(y′)2 + a(−y + xy′)

)
y′′ − b = 0

3 3

9403 (
a

√
(y′)2 + 1 − xy′

)
y′′ − (y′)2 − 1 = 0

3 3

9404
h(y′) y′′ + j(y)y′ + f = 0

7 7

9405
(y′′)2 − ay − b = 0

3 3

9406
a2(y′′)2 − 2axy′′ + y′ = 0

7 3

9407
2
(
x2 + 1

)
(y′′)2 − xy′′(x+ 4y′) + 2(x+ y′) y′ − 2y = 0

3 3

9408
3x2(y′′)2 − 2(3xy′ + y) y′′ + 4(y′)2 = 0

3 3

9409
x2(2− 9x) (y′′)2 − 6x(1− 6x) y′y′′ +6y′′y− 36x(y′)2 = 0

3 3

9410
F1,1(x) (y′)2

+ ((F2,1(x) + F1,2(x)) y′′ + y(F1,0(x) + F0,1(x))) y′

+ F2,2(x) (y′′)2 + y(F2,0(x) + F0,2(x)) y′′

+ F0,0(x)y2 = 0

7 7

9411
y(y′′)2 − a e2x = 0

7 7

9412 (
a2y2 − b2

)
(y′′)2 − 2a2y(y′)2 y′′ +

(
a2(y′)2 − 1

)
(y′)2 = 0

3 3
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9413 (
y2 − x2(y′)2 + x2yy′′

)2
− 4xy(−y + xy′)3 = 0

3 7

9414 (
2y′′y − (y′)2

)3
+ 32y′′(xy′′ − y′)3 = 0

3 7

9415 √
a (y′′)2 + b (y′)2 + cyy′′ + d(y′)2 = 0

7 7

9416
y′′′ − a2

(
(y′)5 + 2(y′)3 + y′

)
= 0

3 3

9417
y′′′ + y′′y − (y′)2 + 1 = 0

7 7

9418
y′′′ − y′′y + (y′)2 = 0

7 7

9419
y′′′ + ayy′′ = 0

7 7

9420
x2y′′′ + xy′′ + (2xy − 1) y′ + y2 − f(x) = 0

7 7

9421
x2y′′′ + x(y − 1) y′′ + x(y′)2 + (1− y) y′ = 0

3 3

9422
yy′′′ − y′y′′ + y3y′ = 0

3 3

9423
4y2y′′′ − 18yy′y′′ + 15(y′)3 = 0

3 3

9424
9y2y′′′ − 45yy′y′′ + 40(y′)3 = 0

3 3

9425
2y′y′′′ − 3(y′)2 = 0

3 3
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9426 (
(y′)2 + 1

)
y′′′ − 3y′(y′′)2 = 0

3 3

9427 (
(y′)2 + 1

)
y′′′ − (3y′ + a) (y′′)2 = 0

3 3

9428
y′′y′′′ − a

√
b2 (y′′)2 + 1 = 0

3 3

9429
y′y′′′′ − y′′y′′′ + (y′)3 y′′′ = 0

7 7

9430 y′(f ′′′(x)y′ + 3f ′′(x)y′′ + 3f ′(x)y′′′ + f(x)y′′′′)
− y′′fy′′′ + (y′)3 (f ′(x)y′ + f(x)y′′)
+ 2q(x) (y′)2 sin(y) + (q(x)y′′ − q′(x)y′) cos(y) = 0

7 7

9431
3y′′y′′′′ − 5(y′′′)2 = 0

3 3

9432
9(y′′)2 y(5) − 45y′′y′′′y′′′′ + 40y′′′ = 0

3 3

9433
y′′ − f(y) = 0

3 3

9434
y′′′ = f(y)

7 7

9435
{x′(t) = ax(t), y′(t) = b}

3 3

9436
{x′(t) = ay(t), y′(t) = −ax(t)}

3 3

9437
{x′(t) = ay(t), y′(t) = bx(t)}

3 3

9438
{x′(t) = ax(t)− y(t), y′(t) = x(t) + ay(t)}

3 3
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9439
{x′(t) = ax(t) + by(t), y′(t) = cx(t) + by(t)}

3 3

9440 {ax′(t) + by′(t) = αx(t) + βy(t), bx′(t)
− ay′(t) = βx(t)− αy(t)}

3 3

9441
{x′(t) = −y(t), y′(t) = 2x(t) + 2y(t)}

3 3

9442
{x′(t) + 3x(t) + 4y(t) = 0, y′(t) + 2x(t) + 5y(t) = 0}

3 3

9443
{x′(t) = −5x(t)− 2y(t), y′(t) = x(t)− 7y(t)}

3 3

9444
{x′(t) = a1x(t)+ b1y(t)+ c1, y

′(t) = a2x(t)+ b2y(t)+ c2}
3 3

9445
{x′(t) + 2y(t) = 3t, y′(t)− 2x(t) = 4}

3 3

9446 {y′(t)− x(t) = −3t2 + 3t+ 1, x′(t)
+ y(t)− t2 + 6t+ 1 = 0}

3 3

9447
{x′(t) + 3x(t)− y(t) = e2t, y′(t) + x(t) + 5y(t) = et}

3 3

9448 {x′(t) + y′(t)− x(t) + 3y(t) = et − 1, x′(t)
+ y′(t) + 2x(t) + y(t) = e2t + t}

3 3

9449
{x′(t) + y′(t)− y(t) = et, 2x′(t) + y′(t) + 2y(t) = cos(t)}

3 3

9450 {3x′(t) + 7y′(t) + x(t) + 24y(t) = 3, 4x′(t)
+ 9y′(t) + 2x(t) + 31y(t) = et}

3 3
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9451 {3x′(t) + 7y′(t) + 8x(t) + 24y(t) = e2t, 4x′(t)
+ 9y′(t) + 11x(t) + 31y(t) = et}

3 3

9452 {3x′(t) + 7y′(t) + 34x(t) + 38y(t) = et, 4x′(t)
+ 9y′(t) + 44x(t) + 49y(t) = t}

3 3

9453
{x′(t) = x(t)f(t)+y(t)g(t), y′(t) =−x(t)g(t)+y(t)f(t)}

3 3

9454 {x′(t) + (ax(t) + by(t)) f(t) = g(t), y′(t)
+ (cx(t) + dy(t)) f(t) = h(t)}

3 3

9455
{x′(t) = x(t) cos(t), y′(t) = x(t)e− sin(t)}

3 3

9456
{tx′(t) + y(t) = 0, ty′(t) + x(t) = 0}

3 3

9457
{tx′(t) + 2x(t) = t, ty′(t)− (2 + t)x(t)− ty(t) = −t}

3 3

9458
{tx′(t) + 2x(t)− 2y(t) = t, ty′(t) + x(t) + 5y(t) = t2}

3 3

9459 {t2(1− sin(t))x′(t) = t(1− 2 sin(t))x(t)
+ t2y(t), t2(1− sin(t)) y′(t) = (t cos(t)− sin(t))x(t)
+ t(1− t cos(t)) y(t)}

3 3

9460 {x′(t) + y′(t) + y(t) = f(t), x′′(t)
+ y′′(t) + y′(t) + x(t) + y(t) = g(t)}

3 3

9461
{x′′(t) + y′(t)− 2y(t) = e2t, 2x′(t) + y′(t)− 3x(t) = 0}

3 3

9462 {x′(t)− y′(t) + x(t) = 2t, x′′(t)
+ y′(t)− 9x(t) + 3y(t) = sin (2t)}

3 3
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9463
{x′′(t)− 2y′(t) = 2t− cos (2t) , x′(t)− x(t) + 2y(t) = 0}

3 3

9464
{tx′′(t) + 2x′(t) + x(t)t = 0, tx′(t)− ty′(t)− 2y(t) = 0}

3 3

9465
{x′′(t) + ay(t) = 0, y′′(t)− a2y(t) = 0}

3 3

9466
{x′′(t) = ax(t) + by(t), y′′(t) = cx(t) + dy(t)}

3 3

9467
{x′′(t) = a1x(t)+b1y(t)+c1, y

′′(t) = a2x(t)+b2y(t)+c2}
3 3

9468
{x′′(t) + x(t) + y(t) = −5, y′′(t)− 4x(t)− 3y(t) = −3}

3 3

9469

{
x′′(t) =

(
3
(
cos2 (at+ b)

)
− 1
)
c2x(t)

+ 3c2y(t) sin (2atb)
2 , y′′(t) =

(
3
(
sin2 (at+ b)

)
− 1
)
c2y(t) + 3c2x(t) sin (2atb)

2

}
7 7

9470
{x′′(t) + 6x(t) + 7y(t) = 0, y′′(t) + 3x(t) + 2y(t) = 2t}

3 3

9471
{x′′(t)− ay′(t) + bx(t) = 0, y′′(t) + ax′(t) + by(t) = 0}

3 3

9472 {a1x′′(t)+ b1x
′(t)+ c1x(t)−Ay′(t) = B eiωt, a2y′′(t)

+ b2y
′(t) + c2y(t) + Ax′(t) = 0}

3 3

9473 {x′′(t) + a(x′(t)− y′(t)) + b1x(t) = c1eiωt, y′′(t)
+ a(y′(t)− x′(t)) + b2y(t) = c2eiωt}

3 3
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9474 {a11x′′(t) + b11x′(t) + c11x(t) + a12y′′(t)
+ b12y′(t) + c12y(t) = 0, a21x′′(t) + b21x′(t)
+ c21x(t) + a22y′′(t) + b22y′(t) + c22y(t) = 0}

3 3

9475 {y′′′(t)− y′′(t) + 2x′(t)− x(t) = t, x′′(t)
− 2x′(t)− y′(t) + y(t) = 0}

3 3

9476
{2x′′(t) + y′′(t) = 2t, x′′(t) + y′′(t) + y′(t) = sinh (2t)}

3 3

9477
{x′′(t) + y′′(t)− x(t) = 0, x′′(t)− x′(t) + y′(t) = 0}

3 3

9478
{x′(t) = 2x(t), y′(t) = 3x(t)−2y(t), z′(t) = 2y(t)+3z(t)}

3 3

9479 {x′(t) = 4x(t), y′(t) = x(t)
− 2y(t), z′(t) = x(t)− 4y(t) + z(t)}

3 3

9480
{x′(t) = y(t)−z(t), y′(t) = x(t)+y(t), z′(t) = x(t)+z(t)}

3 3

9481 {x′(t)− y(t) + z(t) = 0, y′(t)− x(t)
− y(t) = t, z′(t)− x(t)− z(t) = t}

3 3

9482 {ax′(t) = bc(y(t)− z(t)) , by′(t) = ca(z(t)
− x(t)) , cz′(t) = ab(x(t)− y(t))}

3 3

9483 {x′(t) = cy(t)− bz(t), y′(t) = az(t)
− cx(t), z′(t) = bx(t)− ay(t)}

3 3

9484 {x′(t) = h(t)y(t)− g(t)z(t), y′(t) = f(t)z(t)
− h(t)x(t), z′(t) = x(t)g(t)− y(t)f(t)}

7 7
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9485 {x′(t) = x(t) + y(t)− z(t), y′(t) = y(t)
+ z(t)− x(t), z′(t) = z(t) + x(t)− y(t)}

3 3

9486 {x′(t) = −3x(t) + 48y(t)− 28z(t), y′(t) = −4x(t)
+ 40y(t)− 22z(t), z′(t) = −6x(t) + 57y(t)− 31z(t)}

3 3

9487 {x′(t) = 6x(t)− 72y(t) + 44z(t), y′(t) = 4x(t)
− 4y(t) + 26z(t), z′(t) = 6x(t)− 63y(t) + 38z(t)}

3 3

9488 {x′(t) = ax(t) + gy(t) + βz(t), y′(t) = gx(t)
+ by(t) + αz(t), z′(t) = βx(t) + αy(t) + cz(t)}

3 3

9489 {tx′(t) = 2x(t)− t, t3y′(t) = −x(t) + t2y(t)
+ t, t4z′(t) = −x(t)− t2y(t) + t3z(t) + t}

3 3

9490 {atx′(t) = bc(y(t)− z(t)) , bty′(t) = ca(z(t)
− x(t)) , ctz′(t) = ab(x(t)− y(t))}

3 3

9491
{x′

1(t) = ax2(t) + bx3(t) cos (ct)
+ bx4(t) sin (ct) , x′

2(t) = −ax1(t)+ bx3(t) sin (ct)
− bx4(t) cos (ct) , x′

3(t) = −bx1(t) cos (ct)
− bx2(t) sin (ct) + ax4(t), x′

4(t) =
−bx1(t) sin (ct) + bx2(t) cos (ct)− ax3(t)}

3 3

9492
{x′(t) = −x(t) (x(t) + y(t)) , y′(t) = y(t) (x(t) + y(t))}

3 3

9493
{x′(t) = (ay(t) + b)x(t), y′(t) = (cx(t) + d) y(t)}

3 3

9494 {x′(t) = x(t) (a(px(t) + qy(t))
+ α) , y′(t) = y(t) (β + b(px(t) + qy(t)))}

7 7
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9495 {x′(t) = h(a− x(t)) (c− x(t)
− y(t)) , y′(t) = k(b− y(t)) (c− x(t)− y(t))}

3 3

9496
{x′(t) = y(t)2 − cos (x(t)) , y′(t) = −y(t) sin (x(t))}

3 3

9497 {x′(t) = −x(t)y(t)2 + x(t)
+ y(t), y′(t) = x(t)2y(t)− x(t)− y(t)}

7 7

9498 {x′(t) = x(t) + y(t)− x(t)
(
x(t)2 + y(t)2

)
, y′(t) =

−x(t) + y(t)− y(t)
(
x(t)2 + y(t)2

)
}

7 7

9499 {x′(t) =−y(t)+x(t)
(
x(t)2+y(t)2−1

)
, y′(t) = x(t)

+ y(t)
(
x(t)2 + y(t)2 − 1

)
}

7 7

9500

x′(t) = −y(t)
(
x(t)2

+y(t)2
)
, y′(t)=

 x(t)2 + y(t)2 2x(t) ≤ x(t)2 + y(t)2(
x(t)
2 − y(t)2

2x(t)

)
(x(t)2 + y(t)2) otherwise


7 7

9501

x′(t) = −y(t)

+

 x(t) (x(t)2 + y(t)2 − 1) sin
(

1
x(t)2+y(t)2

)
x(t)2 + y(t)2 6= 1

0 otherwise

 , y′(t)= x(t)

+

 y(t) (x(t)2 + y(t)2 − 1) sin
(

1
x(t)2+y(t)2

)
x(t)2 + y(t)2 6= 1

0 otherwise



7 7
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9502 {
(
t2 + 1

)
x′(t) = −x(t)t

+ y(t),
(
t2 + 1

)
y′(t) = −x(t)− ty(t)}

3 3

9503 {
(
x(t)2 + y(t)2 − t2

)
x′(t) =

−2x(t)t,
(
x(t)2 + y(t)2 − t2

)
y′(t) = −2ty(t)}

3 3

9504 {x′(t)y′(t) + ty′(t)− y(t) = 0, x′(t)2
+ tx′(t) + ay′(t)− x(t) = 0}

3 3

9505 {x(t) = tx′(t) + f(x′(t), y′(t)) , y(t) = ty′(t)
+ g(x′(t), y′(t))}

3 3

9506

{
x′′(t) = a e2x(t) − e−x(t)

+ e−2x(t)(cos2 (y(t))) , y′′(t) = e−2x(t) sin (y(t)) cos (y(t))

− sin (y(t))
cos (y(t))3

} 7 7

9507
{
x′′(t) = kx(t)

(x(t)2 + y(t)2)
3
2
, y′′(t) = ky(t)

(x(t)2 + y(t)2)
3
2

}
7 7

9508

x′′(t) = −
C(y(t)) f

(√
y′(t)2

)
x′(t)√

x′(t)2 + y′(t)2
, y′′(t) =

−
C(y(t)) f

(√
y′(t)2

)
y′(t)√

x′(t)2 + y′(t)2
− g


7 7

9509 {x′(t) = y(t)− z(t), y′(t) = x(t)2

+ y(t), z′(t) = x(t)2 + z(t)}
3 3
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9510 {ax′(t) = (−c+ b) y(t)z(t), by′(t) = (c
− a) z(t)x(t), cz′(t) = (a− b)x(t)y(t)}

3 3

9511 {x′(t) = x(t) (y(t)− z(t)) , y′(t) = y(t) (z(t)
− x(t)) , z′(t) = z(t) (x(t)− y(t))}

7 7

9512 {x′(t) + y′(t) = x(t)y(t), x′(t)
+ z′(t) = x(t)z(t), y′(t) + z′(t) = y(t)z(t)}

7 3

9513

{
x′(t) = x(t)2

2 − y(t)
24 , y′(t) = 2x(t)y(t)

− 3z(t), z′(t) = 3x(t)z(t)− y(t)2
6

} 7 7

9514 {x′(t) = x(t)
(
y(t)2 − z(t)2

)
, y′(t) = y(t)

(
z(t)2

− x(t)2
)
, z′(t) = z(t)

(
x(t)2 − y(t)2

)
}

7 7

9515 {x′(t) = x(t)
(
y(t)2 − z(t)2

)
, y′(t) =

−y(t)
(
z(t)2 + x(t)2

)
, z′(t) = z(t)

(
x(t)2 + y(t)2

)
}

7 3

9516 {x′(t) = −x(t)y(t)2 + x(t) + y(t), y′(t) = x(t)2y(t)
− x(t)− y(t), z′(t) = y(t)2 − x(t)2}

7 7

9517 {(x(t)− y(t)) (x(t)− z(t))x′(t) = f(t), (y(t)
− x(t)) (y(t)− z(t)) y′(t) = f(t), (z(t)
− x(t)) (z(t)− y(t)) z′(t) = f(t)}

3 3
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9518
{x′

1(t) sin (x2(t)) = x4(t) sin (x3(t))
+ x5(t) cos (x3(t)) , x′

3(t) + x′
1(t) cos (x2(t)) = a, x′

4(t)
− (1− λ) ax5(t) = −m sin (x2(t)) cos (x3(t)) , x′

5(t) + (1
−λ) ax4(t)=m sin (x2(t)) sin (x3(t)) , x′

2(t)= x4(t) cos (x3(t))
− x5(t) sin (x3(t))}

7 7

9582
y′ = f(x)

3 3

9583
y′ = f(y)

3 3

9584
y′ = f(x)g(y)

3 3

9585
g(x)y′ = f1(x)y + f0(x)

3 3

9586
g(x)y′ = f1(x)y + fn(x)yn

3 3

9587
y′ = f

(y
x

) 3 3

9588
y′ = ay2 + bx+ c

3 3

9589
y′ = y2 − a2x2 + 3a

3 3

9590
y′ = y2 + a2x2 + bx+ c

3 3

9591
y′ = ay2 + b xn

3 3

9592
y′ = y2 + an xn−1 − a2x2n 7 3

9593
y′ = ay2 + b x2n + c xn−1 3 3
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9594
y′ = a xny2 + b x−n−2 3 3

9595
y′ = a xny2 + b xm

3 3

9596
y′ = y2 + k(ax+ b)n (cx+ d)−n−4 7 7

9597
y′ = a xny2 + bmxm−1 − a b2xn+2m 7 3

9598
y′ =

(
a x2n + b xn−1) y2 + c

7 3

9599
(a2x+ b2)

(
y′ + λy2

)
+ a0x+ b0 = 0

3 3

9600
x2y′ = a x2y2 + b

3 3

9601
x2y′ = x2y2 − a2x4 + a(1− 2b)x2 − b(b+ 1)

3 3

9602
x2y′ = a x2y2 + b xn + c

3 3

9603
x2y′ = x2y2 + a x2m(b xm + c)n − n2

4 + 1
4

7 7

9604 (
c2x

2 + b2x+ a2
) (

y′ + λy2
)
+ a0 = 0

3 3

9605
x4y′ = −x4y2 − a2

3 3

9606
a x2(x− 1)2

(
y′ + λy2

)
+ b x2 + cx+ s = 0

3 3

9607 (
a x2 + bx+ c

)2 (
y′ + y2

)
+ A = 0

3 3
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9608
xn+1y′ = a x2ny2 + c xm + d

3 3

9609
(a xn + b) y′ = by2 + a xn−2 3 3

9610 (a xn + b xm + c)
(
y′ − y2

)
+ an(n− 1)xn−2 + bm(m− 1)xm−2 = 0

7 3

9611
y′ = ay2 + by + cx+ k

3 3

9612
y′ = y2 + a xny + a xn−1 3 3

9613
y′ = y2 + a xny + b xn−1 3 3

9614
y′ = y2 + (αx+ β) y + a x2 + bx+ c

3 3

9615
y′ = y2 + a xny − ab xn − b2

3 3

9616
y′ = −(n+ 1)xny2 + a xn+1+m − a xm

7 7

9617
y′ = a xny2 + b xmy + bc xm − a c2xn

3 3

9618
y′ = a xny2 − a xn(b xm + c) y + bmxm−1 7 7

9619
y′ = −an xn−1y2 + c xm(a xn + b) y − c xm

7 3

9620
y′ = a xny2 + b xmy + ck xk−1 − bc xm+k − a c2xn+2k 7 7

9621
xy′ = ay2 + by + c x2b 3 3
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9622
xy′ = ay2 + by + c xn

3 3

9623
xy′ = ay2 + (n+ b xn) y + c x2n 3 3

9624
xy′ = xy2 + ay + b xn

3 3

9625
xy′ + a3xy

2 + a2y + a1x+ a0 = 0
3 3

9626
xy′ = a xny2 + by + c x−n

3 3

9627
xy′ = a xny2 +my − a b2xn+2m 3 3

9628
xy′ = x2ny2 + (m− n) y + x2m 3 3

9629
xy′ = a xny2 + by + c xm

3 3

9630
xy′ = a x2ny2 + (b xn − n) y + c

3 3

9631
xy′ = a x2n+my2 +

(
b xm+n − n

)
y + c xm 3 3

9632
(a2x+ b2)

(
y′ + λy2

)
+ (a1x+ b1) y + a0x+ b0 = 0

3 3

9633
(ax+ c) y′ = α(bx+ ay)2 + β(bx+ ay)− bx+ γ

3 3

9634
2x2y′ = 2y2 + xy − 2a2x

3 3

9635
2x2y′ = 2y2 + 3xy − 2a2x

3 3
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9636
x2y′ = a x2y2 + bxy + c

3 3

9637
x2y′ = c x2y2 +

(
a x2 + bx

)
y + αx2 + βx+ γ

3 3

9638
x2y′ = a x2y2 + bxy + c xn + s

3 3

9639
x2y′ = a x2y2 + bxy + c x2n + s xn

3 3

9640
x2y′ = c x2y2 + (a xn + b)xy + αx2n + β xn + γ

3 3

9641
x2y′ =

(
αx2n + β xn + γ

)
y2 + (a xn + b)xy + c x2 7 3

9642 (
x2 − 1

)
y′ + λ

(
y2 − 2xy + 1

)
= 0

3 3

9643 (
a x2 + b

)
y′ + αy2 + βxy + b(a+ β)

α
= 0

3 3

9644 (
a x2 + b

)
y′ + αy2 + βxy + γ = 0

3 3

9645 (
a x2 + b

)
y′ + y2 − 2xy + (−a+ 1)x2 − b = 0

3 3

9646 (
a x2 + bx+ c

)
y′ = y2 + (2λx+ b) y + λ(λ− a)x2 + µ

3 3

9647 (
a x2+bx+c

)
y′ = y2+(ax+µ) y−λ2x2+λ(b−µ)x+cλ

3 3

9648 (
a2x

2+b2x+c2
)
y′ = y2+(a1x+b1) y−λ(λ+a1−a2)x2

+ λ(b2 − b1)x+ λc2

3 3
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9649 (
a2x

2 + b2x+ c2
)
y′ = y2 + (a1x+ b1) y+ a0x

2 + b0x+ c0
7 3

9650
(x− a) (x− b) y′ + y2 + k(y + x− a) (y + x− b) = 0

3 3

9651 (
c2x

2 + b2x+ a2
) (

y′ + λy2
)
+ (b1x+ a1) y + a0 = 0

3 3

9652
x3y′ = a x3y2 +

(
b x2 + c

)
y + sx

3 3

9653
x3y′ = a x3y2 + x(bx+ c) y + αx+ β

3 3

9654
x
(
x2 + a

) (
y′ + λy2

)
+
(
b x2 + c

)
y + sx = 0

3 3

9655
x2(x+ a)

(
y′ + λy2

)
+ x(bx+ c) y + αx+ β = 0

3 3

9656 (
a x2 + bx+ e

)
(−y + xy′)− y2 + x2 = 0

3 3

9657
x2(x2 + a

) (
y′ + λy2

)
+ x
(
b x2 + c

)
y + s = 0

3 3

9658
a
(
x2 − 1

) (
y′ + λy2

)
+ bx

(
x2 − 1

)
y + c x2 + dx+ s = 0

7 7

9659
xn+1y′ = a x2ny2 + b xny + c xm + d

3 3

9660
x
(
a xk + b

)
y′ = αxny2 +

(
β − an xk

)
y + γ x−n

3 3

9661
x2(a xn − 1)

(
y′ + λy2

)
+ (p xn + q)xy + r xn + s = 0

3 3

9662
(a xn + b xm + c) y′ = cy2 − b xm−1y + a xn−2 7 7
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9663
(a xn + b xm + c) y′ = a xn−2y2 + b xm−1y + c

7 7

9664
(a xn + b xm + c) y′ = αxky2 + β xsy − αλ2xk + βλxs

3 3

9665
(a xn + b xm + c) (−y + xy′) + s xk

(
y2 − λx2) = 0

3 3

9666
y′ = ay2 + b eλx

3 3

9667
y′ = y2 + aλ eλx − a2e2λx

3 3

9668
y′ = σy2 + a+ b eλx + c e2λx

3 3

9669
y′ = σy2 + ay + b ex + c

3 3

9670
y′ = y2 + by + a(λ− b) eλx − a2e2λx

3 3

9671
y′ = y2 + a eλxy − ab eλx − b2

3 3

9672
y′ = y2 + a e2λx

(
eλx + b

)n − λ2

4
7 3

9673
y′ = y2 + a e8λx + b e6λx + c e4λx − λ2 3 3

9674
y′ = a ekxy2 + b esx

3 3

9675
y′ = b eµxy2 + aλ eλx − a2b e(µ+2λ)x 3 7

9676
y′ = a eλxy2 + by + c e−λx

3 3
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9677
y′ = a eµxy2 + λy − a b2e(µ+2λ)x 3 3

9678
y′ = eλxy2 + a eµxy + aλ e(µ−λ)x 3 3

9679
y′ = −λ eλxy2 + a eµxy − a e(µ−λ)x 3 3

9680
y′ = a eµxy2 + ab ex(λ+µ)y − bλ eλx

3 3

9681
y′ = a ekxy2 + by + c esx + d e−kx

3 3

9682
y′ = a e(µ+2λ)xy2 +

(
b ex(λ+µ) − λ

)
y + c eµx

3 3

9683
y′ = a ekxy2 + by + c eknx + d ek(2n+1)x 3 7

9684
y′ = eµx

(
y − b eλx

)2 + bλ eλx
3 3

9685 (
eλxa+ b eµx + c

)
y′ = y2 + k eνxy −m2 + km eνx

3 3

9686 (
eλxa+ b eµx + c

) (
y′ − y2

)
+ a λ2eλx + b µ2eµx = 0

3 3

9687
y′ = y2 + ax eλxy + eλxa

3 3

9688
y′ = a eλxy2 + b e−λx

3 3

9689
y′ = a eλxy2 + bn xn−1 − a b2eλxx2n 7 7

9690
y′ = eλxy2 + a xny + aλ xne−λx

3 3
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9691
y′ = −λ eλxy2 + a xneλxy − a xn

3 3

9692
y′ = a eλxy2 − ab xneλxy + bn xn−1 3 3

9693
y′ = a xny2 + bλ eλx − a b2xne2λx

7 7

9694
y′ = a xny2 + λy − a b2xne2λx

3 3

9695
y′ = a xny2 − ab xneλxy + bλ eλx

7 7

9696
y′ = −(k + 1)xky2 + a xk+1eλxy − eλxa

7 3

9697
y′ = a xny2 − a xn

(
b eλx + c

)
y + c xn

7 7

9698
y′ = a xne2λxy2 +

(
b xneλx − λ

)
y + c xn

3 3

9699
y′ = a eλx(y − b xn − c)2 + bn xn−1 3 3

9700
xy′ = a eλxy2 + ky + a b2x2keλx

3 3

9701
xy′ = a x2neλxy2 +

(
b xneλx − n

)
y + c eλx

3 3

9702
y′ = y2 + 2aλx eλx2 − a2e2λx2 7 7

9703
y′ = a e−λx2

y2 + λxy + a b2
3 3

9704
y′ = a xny2 + λxy + a b2xneλx2 3 3
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9705
x4(y′ − y2

)
= a+ b e k

x + c e 2k
x

3 3

9706
y′ = y2 − a2 + aλ sinh (λx)− a2

(
sinh2 (λx)

) 3 3

9707
y′ = y2 + a sinh (βx) y + ab sinh (βx)− b2

3 3

9708
y′ = y2 + ax(sinhm (bx)) y + a(sinhm (bx))

3 3

9709
y′ = λ sinh (λx) y2 − λ

(
sinh3 (λx)

) 7 3

9710
y′ =

(
a
(
sinh2 (λx)

)
− λ
)
y2 − a

(
sinh2 (λx)

)
+ λ− a

7 3

9711
(sinh (λx) a+b) y′ = y2+c sinh (µx) y−d2+cd sinh (µx)

3 3

9712
(sinh (λx) a+ b)

(
y′ − y2

)
+ a λ2 sinh (λx) = 0

3 3

9713
y′ = αy2 + β + γ cosh(x)

3 3

9714
y′ = y2 + a cosh (βx) y + ab cosh (βx)− b2

3 3

9715
y′ = y2 + ax(coshm (bx)) y + a(coshm (bx))

3 3

9716
y′ =

(
a
(
cosh2 (λx)

)
− λ
)
y2 + a+ λ− a

(
cosh2 (λx)

) 7 3

9717
2y′ = (a− λ+ a cosh (λx)) y2 + a+ λ− a cosh (λx)

7 3

9718
y′ = y2 − λ2 + a(coshn (λx))

(
sinh−n−4 (λx)

) 7 7
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9719
y′ = a sinh (λx) y2 + b sinh (λx) (coshn (λx))

7 3

9720
y′ = a cosh (λx) y2 + b cosh (λx) (sinhn (λx))

7 3

9721
(a cosh (λx)+b) y′ = y2+c cosh (µx) y−d2+cd cosh (µx)

3 3

9722
(a cosh (λx) + b)

(
y′ − y2

)
+ a λ2 cosh (λx) = 0

3 3

9723
y′ = y2 + aλ− a(a+ λ)

(
tanh2 (λx)

) 3 3

9724
y′ = y2 + 3aλ− λ2 − a(a+ λ)

(
tanh2 (λx)

) 3 3

9725
y′ = y2 + ax(tanhm (bx)) y + a(tanhm (bx))

3 3

9726 (a tanh (λx) + b) y′

= y2 + c tanh (µx) y − d2 + cd tanh (µx)
3 3

9727
y′ = y2 + aλ− a(a+ λ)

(
coth2 (λx)

) 3 3

9728
y′ = y2 − λ2 + 3aλ− a(a+ λ)

(
coth2 (λx)

) 3 3

9729
y′ = y2 + ax(cothm (bx)) y + a(cothm (bx))

3 3

9730
(a coth (λx)+b) y′ = y2+c coth (µx) y−d2+cd coth (µx)

3 3

9731
y′ = y2 − 2λ2(tanh2 (λx)

)
− 2λ2(coth2 (λx)

) 3 3
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9732 y′ = y2 + aλ+ bλ− 2ba− a(a+ λ)
(
tanh2 (λx)

)
− b(b+ λ)

(
coth2 (λx)

) 3 3

9733
y′ = a ln(x)ny2 + bmxm−1 − a b2x2m ln(x)n

7 7

9734
xy′ = ay2 + b ln(x) + c

7 3

9735
xy′ = ay2 + b ln(x)k + c ln(x)2k+2 7 3

9736
xy′ = xy2 − a2x ln (βx)2 + a

7 7

9737
xy′ = xy2 − a2x ln (βx)2k + ak ln (βx)k−1 7 7

9738
xy′ = a xny2 + b− a b2xn ln(x)2

7 7

9739
x2y′ = x2y2 + a ln(x)2 + b ln(x) + c

7 3

9740
x2y′ = x2y2 + a(b ln(x) + c)n + 1

4
7 7

9741
x2 ln (ax)

(
y′ − y2

)
= 1

7 3

9742
y′ = y2 + a ln (βx) y − ab ln (βx)− b2

3 3

9743
y′ = y2 + ax ln (bx)m y + a ln (bx)m

3 3

9744
y′ = a xny2 − ab xn+1 ln(x)y + b ln(x) + b

7 7
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9745
y′ = −(n+ 1)xny2 + a xn+1 ln(x)my − a ln(x)m

7 3

9746
y′ = a ln(x)ny − abx ln(x)n+1y + b ln(x) + b

3 3

9747
y′ = a ln(x)k (y − b xn − c)2 + bn xn−1 3 3

9748
y′ = a ln(x)ny2 + b ln(x)my + bc ln(x)m − a c2 ln(x)n

3 3

9749
xy′ = (ay + b ln(x))2

3 3

9750
xy′ = a ln (λx)m y2 + ky + a b2x2k ln (λx)m

3 3

9751
xy′ = a xn(y + b ln(x))2 − b

3 3

9752
xy′ = a x2n ln(x)y2 + (b xn ln(x)− n) y + c ln(x)

3 3

9753
x2y′ = a2x2y2 − xy + b2 ln(x)n

7 3

9754
(a ln(x) + b) y′ = y2 + c ln(x)ny − λ2 + λc ln(x)n

3 3

9755
(a ln(x) + b) y′ = ln(x)ny2 + cy − λ2 ln(x)n + cλ

3 3

9756
y′ = αy2 + β + γ sin (λx)

3 3

9757
y′ = y2 − a2 + aλ sin (λx) + a2

(
sin2 (λx)

) 7 3

9758
y′ = y2 + λ2 + c(sinn (λx+ a))

(
sin−n−4 (λx+ b)

) 7 7
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9759
y′ = y2 + a sin (βx) y + ab sin (βx)− b2

3 3

9760
y′ = y2 + a(sinm (bx)) y + a(sinm (bx))

7 7

9761
y′ = λ sin (λx) y2 + λ

(
sin3 (λx)

) 7 3

9762
2y′ = (λ+ a− a sin (λx)) y2 + λ− a− a sin (λx)

7 3

9763
y′ =

(
λ+ a

(
sin2 (λx)

))
y2 + λ− a+ a

(
sin2 (λx)

) 7 3

9764
y′ = −(k + 1)xky2 + a xk+1(sinm(x)) y − a(sinm(x))

7 3

9765
y′ = a

(
sink (λx+ µ)

)
(y − b xn − c)2 + bn xn−1 3 3

9766
xy′ = a(sinm (λx)) y2 + ky + a b2x2k(sinm (λx))

3 3

9767
(a sin (λx) + b) y′ = y2 + c sin (µx) y − d2 + cd sin (µx)

3 3

9768
(a sin (λx) + b)

(
y′ − y2

)
− a λ2 sin (λx) = 0

3 3

9769
y′ = αy2 + β + γ cos (λx)

3 3

9770
y′ = y2 − a2 + aλ cos (λx) + a2

(
cos2 (λx)

) 7 3

9771
y′ = y2 + λ2 + c(cosn (λx+ a))

(
cos−n−4 (λx+ b)

) 7 7

9772
y′ = y2 + a cos (βx) y + ab cos (βx)− b2

3 3
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9773
y′ = y2 + a(cosm (bx)) y + a(cosm (bx))

7 7

9774
y′ = λ cos (λx) y2 + λ

(
cos3 (λx)

) 7 3

9775
2y′ = (λ+ a− cos (λx) a) y2 + λ− a− cos (λx) a

7 3

9776
y′ =

(
λ+ a

(
cos2 (λx)

))
y2 + λ− a+ a

(
cos2 (λx)

) 7 3

9777
y′ = −(k + 1)xky2 + a xk+1(cosm(x)) y − a(cosm(x))

7 3

9778
y′ = a

(
cosk (λx+ µ)

)
(y − b xn − c)2 + bn xn−1 3 3

9779
xy′ = a(cosm (λx)) y2 + ky + a b2x2k(cosm (λx))

3 3

9780
(cos (λx) a+ b) y′ = y2 + c cos (µx) y − d2 + cd cos (µx)

3 3

9781
(cos (λx) a+ b)

(
y′ − y2

)
− a λ2 cos (λx) = 0

3 3

9782
y′ = y2 + aλ+ a(λ− a)

(
tan2 (λx)

) 7 3

9783
y′ = y2 + λ2 + 3aλ+ a(λ− a)

(
tan2 (λx)

) 7 3

9784
y′ = ay2 + b tan(x)y + c

3 3

9785
y′ = ay2 + 2ab tan(x)y + b(ba− 1)

(
tan2(x)

) 3 3

9786
y′ = y2 + a tan (βx) y + ab tan (βx)− b2

3 3
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9787
y′ = y2 + ax(tanm (bx)) y + a(tanm (bx))

3 3

9788
y′ = −(k + 1)xky2 + a xk+1(tanm(x)) y − a(tanm(x))

7 3

9789 y′ = a(tann (λx)) y2 − a b2
(
tann+2 (λx)

)
+ bλ

(
tan2 (λx)

)
+ bλ

7 7

9790
y′ = a

(
tank (λx+ µ)

)
(y − b xn − c)2 + bn xn−1 3 3

9791
xy′ = a(tanm (λx)) y2 + ky + a b2x2k(tanm (λx))

3 3

9792
(a tan (λx) + b) y′ = y2 + k tan (µx) y − d2 + kd tan (µx)

3 3

9793
y′ = y2 + aλ+ a(λ− a)

(
cot2 (λx)

) 7 3

9794
y′ = y2 + λ2 + 3aλ+ a(λ− a)

(
cot2 (λx)

) 7 3

9795
y′ = y2 − 2ab cot (ax) y + b2 − a2

7 3

9796
y′ = y2 + a cot (βx) y + ab cot (βx)− b2

3 3

9797
y′ = y2 + ax(cotm (bx)) y + a(cotm (bx))

3 3

9798
y′ = −(k + 1)xky2 + a xk+1(cotm(x)) y − a(cotm(x))

7 3

9799
y′ = a

(
cotk (λx+ µ)

)
(y − b xn − c)2 + bn xn−1 3 3

9800
xy′ = a(cotm (λx)) y2 + ky + a b2x2k(cotm (λx))

3 3
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9801
(a cot (λx) + b) y′ = y2 + c cot (µx) y − d2 + cd cot (µx)

3 3

9802
y′ = y2 + λ2 + c(sinn (λx))

(
cos−n−4 (λx)

) 7 7

9803
y′ = a sin (λx) y2 + b sin (λx) (cosn (λx))

7 3

9804
y′ = λ sin (λx) y2 + a(cosn (λx)) y − a

(
cosn−1 (λx)

) 3 7

9805
y′ = a cos (λx) y2 + b cos (λx) (sinn (λx))

7 3

9806
y′ = λ sin (λx) y2 + a xn cos (λx) y − a xn

7 3

9807 (
sinn+1 (2x)

)
y′ = ay2

(
sin2n(x)

)
+ b
(
cos2n(x)

) 3 3

9808
y′ = y2 − y tan(x) + a(−a+ 1)

(
cot2(x)

) 3 3

9809
y′ = y2 −my tan(x) + b2

(
cos2m(x)

) 3 3

9810
y′ = y2 +my cot(x) + b2

(
sin2m(x)

) 3 3

9811
y′ = y2 − 2λ2(tan2(x)

)
− 2λ2(cot2 (λx)) 7 7

9812 y′ = y2 + aλ+ bλ+ 2ba+ a(λ− a)
(
tan2 (λx)

)
+ b(λ− b)

(
cot2 (λx)

) 7 3

9813
y′ = y2− λ2

2 − 3λ2(tan2 (λx))
4 + a

(
cos2 (λx)

)
(sinn (λx))

7 3
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9814
y′ = λ sin (λx) y2 + a sin (λx) y − a tan (λx)

7 3

9815
y′ = y2 + λ arcsin(x)ny − a2 + aλ arcsin(x)n

3 3

9816
y′ = y2 + λx arcsin(x)ny + arcsin(x)nλ

3 3

9817
y′ = −(k + 1)xky2 + λ arcsin(x)n

(
xk+1y − 1

) 7 3

9818
y′ = λ arcsin(x)ny2 + ay + ba− b2λ arcsin(x)n

3 3

9819
y′ = λ arcsin(x)ny2 − bλ xm arcsin(x)ny + bmxm−1 7 7

9820
y′ = λ arcsin(x)ny2 + βmxm−1 − λβ2x2m arcsin(x)n

7 7

9821
y′ = λ arcsin(x)n (y − a xm − b)2 + amxm−1 3 3

9822
xy′ = λ arcsin(x)ny2 + ky + λ b2x2k arcsin(x)n

3 3

9823
xy′ =

(
a x2my2 + b xny + c

)
arcsin(x)m − ny

7 7

9824
y′ = y2 + λ arccos(x)ny − a2 + aλ arccos(x)n

3 3

9825
y′ = y2 + λx arccos(x)ny + λ arccos(x)n

3 3

9826
y′ = −(k + 1)xky2 + λ arccos(x)n

(
xk+1y − 1

) 7 3

9827
y′ = λ arccos(x)ny2 + ay + ba− b2λ arccos(x)n

3 3

Continued on next page

792



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

9828
y′ = λ arccos(x)ny2 − bλ xm arccos(x)ny + bmxm−1 7 7

9829
y′ = λ arccos(x)ny2 + βmxm−1 − λβ2x2m arccos(x)n

7 7

9830
y′ = λ arccos(x)n (y − a xm − b)2 + amxm−1 3 3

9831
xy′ = λ arccos(x)ny2 + ky + λ b2x2k arccos(x)n

3 3

9832
xy′ =

(
a x2my2 + b xny + c

)
arccos(x)m − ny

7 7

9833
y′ = y2 + λ arctan(x)ny − a2 + aλ arctan(x)n

3 3

9834
y′ = y2 + λx arctan(x)ny + arctan(x)nλ

3 3

9835
y′ = −(k + 1)xky2 + λ arctan(x)n

(
xk+1y − 1

) 7 3

9836
y′ = λ arctan(x)ny2 + ay + ba− b2λ arctan(x)n

3 3

9837
y′ = λ arctan(x)ny2 − bλ xm arctan(x)ny + bmxm−1 7 7

9838
y′ = λ arctan(x)ny2 + βmxm−1 − λβ2x2m arctan(x)n

7 7

9839
y′ = λ arctan(x)n (y − a xm − b)2 + amxm−1 3 3

9840
xy′ = λ arctan(x)ny2 + ky + λ b2x2k arctan(x)n

3 3

9841
xy′ =

(
a x2my2 + b xny + c

)
arctan(x)m − ny

7 7
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9842
y′ = y2 + λarccot(x)ny − a2 + aλarccot(x)n

3 3

9843
y′ = y2 + λxarccot(x)ny + arccot(x)nλ

3 3

9844
y′ = −(k + 1)xky2 + λarccot(x)n

(
xk+1y − 1

) 7 3

9845
y′ = λarccot(x)ny2 + ay + ba− b2λarccot(x)n

3 3

9846
y′ = λarccot(x)ny2 − bλ xmarccot(x)ny + bmxm−1 7 7

9847
y′ = λarccot(x)ny2 + βmxm−1 − λβ2x2marccot(x)n

7 7

9848
y′ = λarccot(x)n (y − a xm − b)2 + amxm−1 3 3

9849
xy′ = λarccot(x)ny2 + ky + λ b2x2karccot(x)n

3 3

9850
xy′ =

(
a x2my2 + b xny + c

)
arccot(x)m − ny

7 7

9851
y′ = y2 + f(x)y − a2 − af(x)

3 3

9852
y′ = y2f(x)− ay − ba− b2f(x)

3 3

9853
y′ = y2 + xf(x)y + f(x)

3 3

9854
y′ = y2f(x)− a xnf(x)y + an xn−1 7 7

9855
y′ = y2f(x) + an xn−1 − a2x2nf(x)

7 7
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9856
y′ = −(n+ 1)xny2 + xn+1f(x)y − f(x)

7 3

9857
xy′ = y2f(x) + ny + a x2nf(x)

3 3

9858
xy′ = x2nf(x)y2 + (a xnf(x)− n) y + f(x)b

3 3

9859
y′ = y2f(x) + g(x)y − a2f(x)− ag(x)

3 3

9860
y′ = y2f(x) + g(x)y + an xn−1 − a xng(x)− a2x2nf(x)

7 7

9861
y′ = y2f(x)− a xng(x)y + an xn−1 + a2x2n(g(x)− f(x))

7 7

9862
y′ = a eλxy2 + a eλxf(x)y + λf(x)

3 3

9863
y′ = y2f(x)− a eλxf(x)y + aλ eλx

7 7

9864
y′ = y2f(x) + aλ eλx − a2e2λxf(x)

7 7

9865
y′ = y2f(x) + λy + a2e2λxf(x)

3 3

9866
y′ = y2f(x)− f(x)

(
eλxa+ b

)
y + aλ eλx

7 7

9867
y′ = eλxf(x)y2 + (af(x)− λ) y + b e−λxf(x)

3 3

9868
y′ = y2f(x) + g(x)y + aλ eλx − a eλxg(x)− a2e2λxf(x)

7 7

9869
y′ = y2f(x)− a eλxg(x)y + aλ eλx + a2e2λx(g(x)− f(x))

7 7
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9870
y′ = y2f(x) + 2aλx eλx2 − a2f(x)e2λx2 7 7

9871
y′ = y2f(x) + λxy + af(x)eλx

7 7

9872
y′ = y2f(x)− a

(
tanh2 (λx)

)
(af(x) + λ) + aλ

7 7

9873
y′ = y2f(x)− a

(
coth2 (λx)

)
(af(x) + λ) + aλ

7 7

9874
y′ = y2f(x)−a2f(x)+aλ sinh (λx)−a2f(x)

(
sinh2 (λx)

) 7 7

9875
xy′ = y2f(x) + a− a2f(x) ln(x)2

7 7

9876
xy′ = f(x) (y + a ln(x))2 − a

3 3

9877
y′ = y2f(x)− ax ln(x)f(x)y + a ln(x) + a

7 7

9878
y′ = −a ln(x)y2 + af(x) (ln(x)x− x) y − f(x)

7 3

9879
y′ = λ sin (λx) y2 + f(x) cos (λx) y − f(x)

7 3

9880
y′ = y2f(x)− a2f(x) + aλ sin (λx) + a2f(x)

(
sin2 (λx)

) 7 7

9881
y′ = y2f(x)− a2f(x) + aλ cos (λx) + a2f(x)

(
cos2 (λx)

) 7 7

9882
y′ = y2f(x)− a

(
tan2 (λx)

)
(af(x)− λ) + aλ

7 7

9883
y′ = y2f(x)− a

(
cot2 (λx)

)
(af(x)− λ) + aλ

7 7

Continued on next page

796



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

9884
y′ = y2 − f(x)2 + f ′(x)

7 3

9885
y′ = y2f(x)− f(x)g(x)y + g′(x)

7 7

9886
y′ = −f ′(x)y2 + f(x)g(x)y − g(x)

7 3

9887
y′ = g(x) (y − f(x))2 + f ′(x)

3 3

9888
y′ = f ′(x)y2

g(x) − g′(x)
f(x)

3 3

9889
f(x)2y′ − f ′(x)y2 + g(x) (y − f(x)) = 0

7 7

9890
y′ = f ′(x)y2 + a eλxf(x)y + eλxa

7 3

9891
y′ = y2f(x) + g′(x)y + af(x)e2g(x)

3 3

9892
y′ = y2 − f ′′(x)

f(x)
3 3

9893
y′ = y2 + a2f(ax+ b)

7 7

9894
y′ = y2 +

f
( 1
x

)
x4

7 7

9895
y′ = y2 +

f
(
ax+b
cx+d

)
(cx+ d)4

7 7

9896
x2y′ = x4f(x)y2 + 1

7 7
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9897
x2y′ = x4y2 + x2nf(a xn + b)− n2

4 + 1
4

7 7

9898
y′ = y2f(x) + g(x)y + h(x)

7 7

9899
y′ = y2 + e2λxf

(
eλx
)
− λ2

4
7 7

9900
y′ = y2 − λ2

4 +
e2λxf

(
eλxa+b
c eλx+d

)
(c eλx + d)4

7 7

9901
y′ = y2 − λ2 + f(coth (λx))

sinh (λx)4
7 7

9902
y′ = y2 − λ2 + f(tanh (λx))

cosh (λx)4
7 7

9903
x2y′ = x2y2 + f(a ln(x) + b) + 1

4
7 7

9904
y′ = y2 + λ2 + f(cot (λx))

sin (λx)4
7 7

9905
y′ = y2 + λ2 + f(tan (λx))

cos (λx)4
7 7

9906
y′ = y2 + λ2 +

f
(

sin(λx+a)
sin(λx+b)

)
sin (λx+ b)4

7 7
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9907
yy′ − y = A

3 3

9908
yy′ − y = Ax+B

3 3

9909
yy′ − y = −2x

9 + A+ B√
x

3 3

9910
yy′ − y = 2A

(√
x + 4A+ 3A2

√
x

) 7 3

9911
yy′ − y = Ax+ B

x
− B2

x3

7 3

9912
yy′ − y = Axk−1 − kB xk + k B2x2k−1 7 7

9913
yy′ − y = A

x
− A2

x3

3 3

9914
yy′ − y = A+B e− 2x

A

7 3

9915
yy′ − y = A

(
e 2x

A − 1
) 7 3

9916
yy′ − y = −2(m+ 1)

(m+ 3)2
+ Axm 7 7

9917
yy′ − y = −2x

9 + 6A2
(
1 + 2A√

x

) 3 3
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9918
yy′ − y = 2m− 2

(m− 3)2

+
2A
(
m(m+ 3)

√
x + (4m2 + 3m+ 9)A+ 3m(m+3)A2√

x

)
(m− 3)2

7 7

9919
yy′ − y = (2m+ 1)x

4m2 + A

x
− A2

x3

7 3

9920
yy′ − y = 4

9x+ 2Ax2 + 2A2x3 3 3

9921
yy′ − y = −3x

16 + 5A
x

1
3
− 12A2

x
5
3

7 7

9922
yy′ − y = A

x

3 3

9923
yy′ − y = −x

4 +
A

(√
x + 5A+ 3A2√

x

)
4

7 3

9924
yy′ − y = 2a2√

8a2 + x2

7 3

9925
yy′ − y = 2x+ A

x2

3 3

9926
yy′ − y = −6X

25 +
2A
(
2
√
x + 19A+ 6A2√

x

)
25

7 7
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9927
yy′ − y = 3x

8 + 3
√
a2 + x2

8 − a2

16
√
a2 + x2

7 7

9928
yy′ − y = −4x

25 + A√
x

7 3

9929
yy′ − y = − 9x

100 + A

x
5
3

3 3

9930
yy′ − y = −12x

49 +
2A
(
5
√
x + 34A+ 15A2√

x

)
49

7 3

9931
yy′ − y = −12x

49 +
A

(
25

√
x + 41A+ 10A2√

x

)
98

7 3

9932
yy′ − y = −2x

9 + A√
x

3 3

9933
yy′ − y = −5x

36 + A

x
7
5

7 7

9934
yy′ − y = −12x

49 +
6A
(
−3

√
x + 23A+ 12A2√

x

)
49

7 7

9935
yy′ − y = −30x

121 +
3A
(
21

√
x + 35A+ 6A2√

x

)
242

7 7
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9936
yy′ − y = −3x

16 + A

x
5
3

7 3

9937
yy′ − y = −12x

49 +
4A
(
−10

√
x + 27A+ 10A2√

x

)
49

7 7

9938
yy′ − y = A√

x

3 3

9939
yy′ − y = A

x2

3 3

9940 yy′ − y = A(n+ 2)
(√

x + 2(n+ 2)A

+ (n+ 1) (n+ 3)A2
√
x

) 7 3

9941
yy′ − y = A(n+ 2)

(√
x + 2(n+ 2)A+ (2n+ 3)A2

√
x

) 7 3

9942
yy′ − y = A

√
x + 2A2 + B√

x

7 3

9943
yy′ − y = 2A2 − A

√
x

7 3

9944
yy′ − y = −x

4 +
6A
(√

x + 8A+ 5A2√
x

)
49

7 7
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9945
yy′ − y = −6x

25 +
6A
(
2
√
x + 7A+ 4A2√

x

)
25

7 7

9946
yy′ − y = −3x

16 + 3A
x

1
3
− 12A2

x
5
3

7 3

9947
yy′ − y = 3x

8 + 3
√
b2 + x2

8 + 3b2

16
√
b2 + x2

7 7

9948
yy′ − y = 9x

32 + 15
√
b2 + x2

32 + 3b2

64
√
b2 + x2

7 7

9949
yy′ − y = −3x

32 − 3
√
a2 + x2

32 + 15a2

64
√
a2 + x2

7 7

9950
yy′ − y = Ax2 − 9

625A
3 3

9951
yy′ − y = − 6

25x− Ax2 3 3

9952
yy′ − y = 6

25x− Ax2 3 3

9953
yy′ − y = 12x+ A

x
5
2

7 3

9954
yy′ − y = 63x

4 + A

x
5
3

7 7
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9955
yy′ − y = 2x+ 2A

(
10

√
x + 31A+ 30A2

√
x

) 7 3

9956
yy′ − y = 2x+ 2A

(
−10

√
x + 19A+ 30A2

√
x

) 7 7

9957
yy′ − y = −28x

121 +
2A
(
5
√
x + 106A+ 65A2√

x

)
121

7 7

9958
yy′ − y = −12x

49 +
A

(
5
√
x + 262A+ 65A2√

x

)
49

7 3

9959
yy′ − y = −12x

49 + A
√
x

7 3

9960
yy′ − y = 6x+ A

x4

3 3

9961
yy′ − y = 20x+ A√

x

7 7

9962
yy′ − y = 15x

4 + A

x7

7 7

9963
yy′ − y = −10x

49 +
2A
(
4
√
x + 61A+ 12A2√

x

)
49

7 3
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9964
yy′ − y = −12x

49 +
2A
(√

x + 166A+ 55A2√
x

)
49

7 3

9965
yy′ − y = −4x

25 +
A

(
7
√
x + 49A+ 6A2√

x

)
50

7 7

9966
yy′ − y = 15x

4 + 6A
x

1
3
− 3A2

x
5
3

7 7

9967
yy′ − y = −3x

16 + A

x
1
3
+ B

x
5
3

7 7

9968
yy′ − y = −5x

36 + A

x
3
5
− B

x
7
5

7 7

9969
yy′ − y = k√

Ax2 +Bx+ c

7 7

9970 yy′ − y = −12x
49 + 3A

(
1
49 +B

)√
x

+ 3A2
(

4
49 − 5B

2

)
+

15A3( 1
49 −

5B
4

)
4
√
x

7 7

9971

yy′ − y

= −6x
25

+
4B2

(
(−A+ 2)x 1

3 − 3B(2A+1)
2 + B2(1−3A)

x
1
3

− AB3

x
2
3

)
75

7 3
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9972
yy′ − y = 3x

4 − 3Ax
1
3

2 + 3A2

4x 1
3
− 27A4

625x 5
3

7 7

9973
yy′ − y = −6x

25 + 7Ax
1
3

5 + 31A2

3x 1
3

− 100A4

3x 5
3

7 7

9974
yy′ − y = −10x

49 + 13A2

5x 1
5

− 7A3

20x 4
5

7 7

9975
yy′ − y = −33x

169 + 286A2

3x 5
11

− 770A3

9x 13
11

7 7

9976
yy′ − y = −21x

100 +
7A2

(
123
x
1
7
+ 280A

x
5
7

− 400A2

x
9
7

)
9

7 7

9977
yy′ − y = ax+ b xm

7 7

9978
yy′ − y = −(m+ 1)x

(2 +m)2
+ Ax2m+1 +B x3m+1 7 7

9979
yy′ − y = a2λ e2λx − a(bλ+ 1) eλx + b

7 7

9980
yy′ − y = a2λ e2λx + aλx eλx + b eλx

7 7

9981
yy′ − y = 2a2λ sin (2λx) + 2a sin (λx)

7 7

9982
yy′ − y = a2f ′(x)f ′′(x)− (f(x) + b)2 f ′′(x)

f ′(x)3
7 7
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9983
yy′ = (ax+ b) y + 1

3 3

9984
yy′ = y

(ax+ b)2
+ 1 3 3

9985
yy′ =

(
a− 1

ax

)
y + 1

3 3

9986
yy′ = y√

ax+ b
+ 1 3 3

9987 yy′ = 3y√
a x

3
2 + 8x

+ 1 7 3

9988
yy′ =

(
a

x
2
3
− 2

3a x 1
3

)
y + 1

7 3

9989
yy′ = a eλxy + 1

3 3

9990
yy′ =

(
eλxa+ b e−λx

)
y + 1

7 7

9991
yy′ = ay cosh(x) + 1

7 7

9992
yy′ = ay sinh(x) + 1

7 7

9993
yy′ = a cos (λx) y + 1

7 7

9994
yy′ = a sin (λx) y + 1

7 7
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9995
yy′ = (ax+ 3b) y + c x3 − ab x2 − 2b2x

7 3

9996
yy′ = (3ax+ b) y − a2x3 − ab x2 + cx

3 3

9997
2yy′ = (7ax+ 5b) y − 3a2x3 − 2c x2 − 3b2x

7 3

9998
yy′ = ((3−m)x− 1) y − (m− 1) ax

7 7

9999
yy′ + x

(
a x2 + b

)
y + x = 0

3 3

10000
yy′ + a

(
1− 1

x

)
y = a2

3 3

10001
yy′ − a

(
1− b

x

)
y = a2b

3 3

10002
yy′ = xn−1((2n+ 1)x+ an) y − nx2n(x+ a)

7 3

10003 yy′ = a(−bn+ x)xn−1y

+ c
(
x2 − (2n+ 1) bx+ n(n+ 1) b2

)
x2n−1

3 3

10004 yy′ =
(
a(2n+ k)xk + b

)
xn−1y

+
(
−a2nx2k − ab xk + c

)
x2n−1

7 7

10005 yy′ =
(
a(2n+ k)x2k + b(2m− k)

)
xm−k−1y

− a2mx4k + c x2k + b2m

x

7 7
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10006 yy′ = ((m+ 2L− 3)x+ n− 2L+ 3) y
x

+
(
(m−L−1)x2

+ (n−m− 2L+ 3)x− n+ L− 2
)
x1−2L

7 7

10007 yy′ =
(
a(2n+ 1)x2 + cx+ b(2n− 1)

)
xn−2y

−
(
n a2x4 + ac x3 + n b2 + bcx+ d x2)x2n−3

7 7

10008 yy′ = (a(n− 1)x+ b(2λ+ n))xλ−1(ax+ b)−λ−2 y

− (anx+ b(λ+ n))x−1+2λ(ax+ b)−2λ−3
7 7

10009
yy′ − a((m− 1)x+ 1) y

x
= a2(mx+ 1) (x− 1)

x

7 3

10010
yy′ − a

(
1− b√

x

)
y = a2b√

x

3 3

10011
yy′ = 3y

(ax+ b)
1
3 x

5
3

+ 3
(ax+ b)

2
3 x

7
3

3 3

10012 3yy′ = (−7λs(3s+ 4λ)x+ 6s− 2λ) y
x

1
3

+ 6λsx− 6
x

2
3

+ 2(λs(3s+ 4λ)x+ 5λ) (−λs(3s+ 4λ)x+ 3s
+ 4λ)x 1

3

7 7

10013
yy′ + a(6x− 1) y

2x = −a2(x− 1) (4x− 1)
2x

7 3

10014
yy′ −

a
(
1 + 2b

x2

)
y

2 =
a2
(
3x+ 4b

x

)
16

7 7
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10015
yy′ + a(13x− 20) y

14x 9
7

= −3a2(x− 1) (x− 8)
14x 11

17

7 7

10016
yy′ + 5a(23x− 16) y

56x 9
7

= −3a2(x− 1) (25x− 32)
56x 11

17

7 7

10017
yy′ + a(19x+ 85) y

26x 18
13

= −3a2(x− 1) (x+ 25)
26x 23

13

7 7

10018
yy′ + a(13x− 18) y

15x 7
5

= −4a2(x− 1) (x− 6)
15x 9

5

7 7

10019
yy′ + a(5x+ 1) y

2
√
x

= a2
(
−x2 + 1

) 7 3

10020
yy′ + 3a(19x− 14)x 7

5y

35 = −4a2(x− 1) (9x− 14)x 9
5

35
7 7

10021
yy′ + 3a(3x+ 7) y

10x 13
10

= −a2(x− 1) (x+ 9)
5x 8

5

7 7

10022
yy′ + a(7x− 12) y

10x 7
5

= −a2(x− 1) (x− 16)
10x 9

5

7 3

10023
yy′ + 3a(13x− 8) y

20x 7
5

= −a2(x− 1) (27x− 32)
20x 9

5

7 7

10024
yy′ + 3a(3x+ 11) y

14x 10
7

= −a2(x− 1) (x− 27)
14x 13

7

7 7
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10025
yy′ − a(x+ 1) y

2x 7
4

= a2(x− 1) (3x+ 5)
4x 5

2

7 3

10026
yy′ − a(x+ 1) y

2x 7
4

= a2(x− 1) (x+ 5)
4x 5

2

7 7

10027
yy′ − a(4x+ 3) y

14x 8
7

= −a2(x− 1) (16x+ 5)
14x 9

7

7 7

10028
yy′ + a(13x− 3) y

6x 2
3

= −a2(x− 1) (5x− 1)
6x 1

3

7 7

10029
yy′ − a(8x− 1) y

28x 8
7

= a2(x− 1) (32x+ 3)
28x 9

7

7 7

10030
yy′ − a(5x− 4) y

x4 = a2(x− 1) (3x− 1)
x7

7 3

10031
yy′ − 2a(3x− 10) y

5x4 = a2(x− 1) (8x− 5)
5x7

7 7

10032
yy′ + a(39x− 4) y

42x 9
7

= −a2(x− 1) (9x− 1)
42x 11

7

7 7

10033
yy′ + a(−2 + x) y

x
= 2a2(x− 1)

x

7 3

10034
yy′ + a(3x− 2) y

x
= −2a2(x− 1)2

x

7 7
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10035
yy′ +

a
(
1− b

x2

)
y

x
= a2b

x

7 7

10036
yy′ − a(3x− 4) y

4x 5
2

= a2(x− 1) (2 + x)
4x4

7 7

10037
yy′ + a(33x+ 2) y

30x 6
5

= −a2(x− 1) (9x− 4)
30x 7

5

7 3

10038
yy′ − a(x− 8) y

8x 5
2

= −a2(x− 1) (3x− 4)
8x4

7 7

10039
yy′ + a(17x+ 18) y

30x 22
15

= −a2(x− 1) (x+ 4)
30x 29

15

7 7

10040
yy′ − a(6x− 13) y

13x 5
2

= −a2(x− 1) (x− 13)
26x4

7 7

10041
yy′ + a(24x+ 11)x 27

20y

30 = −a2(x− 1) (9x+ 1)
60x 17

10

7 7

10042
yy′ − 2a(2 + 3x) y

5x 8
5

= a2(x− 1) (8x+ 1)
5x 11

5

7 7

10043
yy′ − 6a(1 + 4x) y

5x 7
5

= a2(x− 1) (27x+ 8)
5x 9

5

7 7

10044
yy′ − a(x+ 4) y

5x 8
5

= a2(x− 1) (3x+ 7)
5x 3

5

7 7
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10045
yy′ − a(x+ 4) y

5x 8
5

= a2(x− 1) (3x+ 7)
5x 11

5

7 3

10046
yy′ − a(2x− 1) y

x
5
2

= a2(x− 1) (3x+ 1)
2x4

7 3

10047
yy′ + a(x− 6) y

5x 7
5

= 2a2(x− 1) (x+ 4)
5x 9

5

7 3

10048
yy′ + a(21x+ 19) y

5x 7
5

= −2a2(x− 1) (9x− 4)
5x 9

5

7 7

10049
yy′ − 3ay

x
7
4

= a2(x− 1) (x− 9)
4x 5

2

7 7

10050
yy′ − a((k + 1)x− 1) y

x2 = a2(k + 1) (x− 1)
x2

7 3

10051
yy′−a((k−2)x+2k−3)x−ky = a2(k−2) (x−1)2 x1−2k 7 7

10052 yy′ − a((4k − 7)x− 4k + 5)x−ky

2

= a2(2k − 3) (x− 1)2 x1−2k

2

7 7

10053
yy′ − ((2n− 1)x− an)x−n−1y = n(x− a)x−2n 7 3

10054 yy′ − ((n+ 1)x− an)xn−1(x− a)−n−2 y

= nx2n(x− a)−2n−3
7 7

Continued on next page

813



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

10055 yy′ − a((2k − 3)x+ 1)x−ky

= a2(k − 2) ((k − 1)x+ 1)x2−2k
7 7

10056 yy′ − a((n+ 2k − 3)x+ 3− 2k)x−ky

= a2
(
(n+ k − 1)x2 − (n+ 2k − 3)x+ k − 2

)
x1−2k

7 7

10057 yy′ − a((n+ 2)x− 2)x− 2n+1
n y

n

= a2((n+ 1)x2 − 2x− n+ 1)x− 3n+2
n

n

7 7

10058 yy′ −
a
(

(n+4)x
n+2 − 2

)
x− 2n+1

n y

n

= a2(2x2 + (n2 + n− 4)x− (n− 1) (n+ 2))x− 3n+2
n

n (n+ 2)

7 7

10059 yy′ +
a
(

(3n+5)x
2 + n−1

n+1

)
x−n+4

n+3y

n+ 3

= −
a2
(
(n+ 1)x2 −

(
n2+2n+5

)
x

n+1 + 4
n+1

)
x−n+5

n+3

2n+ 6

7 7

10060
yy′ − a

(
n+ 2
n

+ b xn

)
y = −

a2x
(
n+1
n

+ b xn
)

n

7 3

10061
yy′ = (a ex + b) y + c e2x − ab ex − b2

7 3

10062 yy′ =
(
a(2µ+ λ) eλx + b

)
eµxy

+
(
−a2µ e2λx − ab eλx + c

)
e2µx

7 7
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10063
yy′ =

(
eλxa+ b

)
y + c

(
a2e2λx + ab(λx+ 1) eλx + b2λx

) 3 3

10064
yy′ = eλx(2aλx+ a+ b) y − e2λx

(
a2λx2 + abx+ c

) 7 3

10065
yy′ = eax

(
2a x2 + b+ 2x

)
y + e2ax

(
−a x4 − b x2 + c

) 7 7

10066
yy′ + a(2bx+ 1) ebxy = −a2b x2e2bx

3 3

10067 yy′ − a(1 + 2n+ 2n(n+ 1)x) e(n+1)xy

= −a2n(n+ 1) (nx+ 1)x e2(n+1)x
7 3

10068
yy′ + a

(
1 + 2b

√
x
)
e2b

√
x y = −a2b x

3
2 e4b

√
x

7 3

10069
yy′ = (a cosh(x) + b) y − ab sinh(x) + c

7 7

10070
yy′ = (a sinh(x) + b) y − ab cosh(x) + c

7 7

10071
yy′ = (2 ln(x) + a+ 1) y + x

(
− ln(x)2 − a ln(x) + b

) 7 3

10072
yy′ =

(
2 ln(x)2+2 ln(x)+a

)
y+x

(
− ln(x)4−a ln(x)2+b

) 7 7

10073
yy′ = ax cos

(
λx2) y + x

7 7

10074
yy′ = ax sin

(
λx2) y + x

7 7

10075
(Ay +Bx+ a) y′ +By + kx+ b = 0

3 3

10076
(y + ax+ b) y′ = αy + βx+ γ

7 3
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10077 (
y + ak x2 + bx+ c

)
y′ = −ay2 + 2akxy +my

+ k(k + b−m)x+ s

7 3

10078
(y + Axn + a) y′ + nAxn−1y + k xm + b = 0

3 3

10079 (
y + xn+1a+ b xn

)
y′ =

(
an xn + c xn−1) y 7 7

10080
xyy′ = ay2 + by + c xn + s

7 7

10081
xyy′ = −ny2 + a(2n+ 1)xy + by − a2nx2 − abx+ c

7 3

10082
y′′ + ay = 0

3 3

10083
y′′ − (ax+ b) y = 0

3 3

10084
y′′ −

(
a2x2 + a

)
y = 0

3 3

10085
y′′ −

(
a x2 + b

)
y = 0

3 3

10086
y′′ + a3x(−ax+ 2) y = 0

3 3

10087
y′′ −

(
a x2 + bcx

)
y = 0

3 3

10088
y′′ − a xny = 0

3 3

10089
y′′ − a

(
a x2n + nxn−1) y = 0

7 3

10090
y′′ − a xn−2(a xn + n+ 1) y = 0

7 3
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10091
y′′ +

(
a x2n + b xn−1) y = 0

3 3

10092
y′′ + ay′ + by = 0

3 3

10093
y′′ + ay′ + (bx+ c) y = 0

3 3

10094
y′′ + ay′ −

(
b x2 + c

)
y = 0

3 3

10095
y′′ + ay′ + b

(
−b x2 + ax+ 1

)
y = 0

3 3

10096
y′′ + ay′ + bx

(
−b x3 + ax+ 2

)
y = 0

3 3

10097
y′′ + ay′ + b

(
−b x2n + a xn + nxn−1) y = 0

7 3

10098
y′′ + ay′ + b

(
−b x2n − a xn + nxn−1) y = 0

7 3

10099
y′′ + xy′ + (n− 1) y = 0

3 3

10100
y′′ − 2xy′ + 2ny = 0

3 3

10101
y′′ + axy′ + by = 0

3 3

10102
y′′ + axy′ + bxy = 0

3 3

10103
y′′ + axy′ + (bx+ c) y = 0

3 3

10104
y′′ + 2axy′ +

(
b x4 + a2x2 + cx+ a

)
y = 0

3 3

Continued on next page

817



CHAPTER 2. MAIN LOOKUP TABLE . . .

Table 2.1 Main lookup table
Continued from previous page

# ODE Mathematica

result

Maple

result

10105
y′′ + (ax+ b) y′ − ay = 0

3 3

10106
y′′ + (ax+ b) y′ + ay = 0

3 3

10107
y′′ + (ax+ b) y′ + c(ax+ b− c) y = 0

3 3
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3.1. Section 1.2. Integrals as general and . . . CHAPTER 3. DIFFERENTIAL . . .

3.1.1 problem 1
Internal problem ID [1]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1− 2x = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 10� �
dsolve([diff(y(x),x) = 1+2*x,y(0) = 3],y(x), singsol=all)� �

y(x) = x2 + x+ 3

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 11� �
DSolve[{y'[x]==1+2*x,y[0]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + x+ 3
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3.1. Section 1.2. Integrals as general and . . . CHAPTER 3. DIFFERENTIAL . . .

3.1.2 problem 2
Internal problem ID [2]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − (−2 + x)2 = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 13� �
dsolve([diff(y(x),x) = (-2+x)^2,y(2) = 1],y(x), singsol=all)� �

y(x) = 1
3x

3 − 2x2 + 4x− 5
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{y'[x]==(-2+x)^2,y[2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3(x((x− 6)x+ 12)− 5)
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3.1.3 problem 3
Internal problem ID [3]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√
x = 0

With initial conditions

[y(4) = 0]

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) = x^(1/2),y(4) = 0],y(x), singsol=all)� �

y(x) = 2x 3
2

3 − 16
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y'[x] == x^(1/2),y[4]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3
(
x3/2 − 8

)
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3.1.4 problem 4
Internal problem ID [4]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1
x2 = 0

With initial conditions

[y(1) = 5]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) = 1/x^2,y(1) = 5],y(x), singsol=all)� �

y(x) = −1 + 6x
x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[{y'[x] == 1/x^2,y[1]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6− 1
x

824
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3.1.5 problem 5
Internal problem ID [5]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1√
2 + x

= 0

With initial conditions

[y(2) = −1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 13� �
dsolve([diff(y(x),x) = 1/(2+x)^(1/2),y(2) = -1],y(x), singsol=all)� �

y(x) = 2
√
2 + x − 5

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16� �
DSolve[{y'[x] == 1/(2+x)^(1/2),y[2]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
√
x+ 2 − 5

825
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3.1.6 problem 6
Internal problem ID [6]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x
√
x2 + 9 = 0

With initial conditions

[y(−4) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve([diff(y(x),x) = x*(x^2+9)^(1/2),y(-4) = 0],y(x), singsol=all)� �

y(x) =
√
x2 + 9 x2

3 + 3
√
x2 + 9 − 125

3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20� �
DSolve[{y'[x] == x*(x^2+9)^(1/2),y[-4]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

((
x2 + 9

)3/2 − 125
)
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3.1.7 problem 7
Internal problem ID [7]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 10
x2 + 1 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 8� �
dsolve([diff(y(x),x) = 10/(x^2+1),y(0) = 0],y(x), singsol=all)� �

y(x) = 10 arctan(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 9� �
DSolve[{y'[x]==10/(x^2+1),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 10ArcTan(x)

827
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3.1.8 problem 8
Internal problem ID [8]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − cos (2x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve([diff(y(x),x) = cos(2*x),y(0) = 1],y(x), singsol=all)� �

y(x) = sin (2x)
2 + 1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 12� �
DSolve[{y'[x] == Cos[2*x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) cos(x) + 1

828
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3.1.9 problem 9
Internal problem ID [9]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1√
−x2 + 1

= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 6� �
dsolve([diff(y(x),x) = 1/(-x^2+1)^(1/2),y(0) = 0],y(x), singsol=all)� �

y(x) = arcsin(x)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 19� �
DSolve[{y'[x] == 1/(-x^2+1)^(1/2),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(

x√
1− x2

)

829
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3.1.10 problem 10
Internal problem ID [10]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x e−x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([diff(y(x),x) = x/exp(x),y(0) = 1],y(x), singsol=all)� �

y(x) = 2 + (−x− 1) e−x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 17� �
DSolve[{y'[x]== x/Exp[x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2− e−x(x+ 1)

830
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3.2.1 problem 1
Internal problem ID [11]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + sin(x) + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = -sin(x)-y(x),y(x), singsol=all)� �

y(x) = cos(x)
2 − sin(x)

2 + e−xc1

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 25� �
DSolve[y'[x]== -Sin[x]-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
− sin(x) + cos(x) + 2c1e−x

)
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3.2.2 problem 2
Internal problem ID [12]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x− y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = x+y(x),y(x), singsol=all)� �

y(x) = −x− 1 + exc1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 16� �
DSolve[y'[x] == x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1e
x − 1

833
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3.2.3 problem 3
Internal problem ID [13]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + sin(x)− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = -sin(x)+y(x),y(x), singsol=all)� �

y(x) = cos(x)
2 + sin(x)

2 + exc1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 21� �
DSolve[y'[x] == -Sin[x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x) + cos(x) + 2c1ex)
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3.2.4 problem 4
Internal problem ID [14]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = x-y(x),y(x), singsol=all)� �

y(x) = x− 1 + e−xc1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 16� �
DSolve[y'[x] == x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1e
−x − 1

835
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3.2.5 problem 5
Internal problem ID [15]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 1 + x− y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) = 1-x+y(x),y(x), singsol=all)� �

y(x) = x+ exc1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 13� �
DSolve[y'[x] == 1-x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1e
x

836
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3.2.6 problem 6
Internal problem ID [16]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 1− x+ y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = 1+x-y(x),y(x), singsol=all)� �

y(x) = x+ e−xc1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 15� �
DSolve[y'[x] == 1+x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1e
−x

837
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3.2.7 problem 8
Internal problem ID [17]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x2 + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = x^2-y(x),y(x), singsol=all)� �

y(x) = x2 − 2x+ 2 + e−xc1

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 20� �
DSolve[y'[x] == x^2-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x+ c1e
−x + 2

838
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3.2.8 problem 9
Internal problem ID [18]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2− x2 + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = -2+x^2-y(x),y(x), singsol=all)� �

y(x) = x2 − 2x+ e−xc1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 19� �
DSolve[y'[x]== -2+x^2-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x+ c1e
−x

839
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3.2.9 problem 11
Internal problem ID [19]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x2y2 = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 15� �
dsolve([diff(y(x),x) = 2*x^2*y(x)^2,y(1) = -1],y(x), singsol=all)� �

y(x) = − 3
2x3 + 1

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 16� �
DSolve[{y'[x] == 2*x^2*y[x]^2,y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
2x3 + 1

840
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3.2.10 problem 12
Internal problem ID [20]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x ln(y) = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = x*ln(y(x)),y(x), singsol=all)� �

y(x) = eRootOf
(
x2+2 expIntegral(1,−_Z)+2c1

)

3 Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 22� �
DSolve[y'[x] == x*Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → LogIntegral(−1)
(
x2

2 + c1

)
y(x) → 1

841
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3.2.11 problem 13
Internal problem ID [21]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
1
3 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 13� �
dsolve([diff(y(x),x) = y(x)^(1/3),y(0) = 1],y(x), singsol=all)� �

y(x) = (2x+ 3)
√
6x+ 9

9

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23� �
DSolve[{y'[x] == y[x]^(1/3),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (2x+ 3)3/2

3
√
3

842
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3.2.12 problem 14
Internal problem ID [22]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
1
3 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve([diff(y(x),x) = y(x)^(1/3),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y'[x] == y[x]^(1/3),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3

√
2
3 x3/2

843
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3.2.13 problem 17
Internal problem ID [23]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − x+ 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 9� �
dsolve([y(x)*diff(y(x),x) = -1+x,y(0) = 1],y(x), singsol=all)� �

y(x) = 1− x

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 14� �
DSolve[{y[x]*y'[x] == -1+x,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

(x− 1)2

844
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3.2.14 problem 18
Internal problem ID [24]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − x+ 1 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve([y(x)*diff(y(x),x) = -1+x,y(1) = 0],y(x), singsol=all)� �

y(x) = 1− x

y(x) = x− 1

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 29� �
DSolve[{y[x]*y'[x] == -1+x,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(x− 1)2

y(x) →
√

(x− 1)2

845
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3.2.15 problem 19
Internal problem ID [25]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ln
(
1 + y2

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([diff(y(x),x) = ln(1+y(x)^2),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x] == Log[1+y[x]^2],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

846



3.2. Section 1.3. Slope fields and solution . . . CHAPTER 3. DIFFERENTIAL . . .

3.2.16 problem 20
Internal problem ID [26]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x2 + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = x^2-y(x)^2,y(x), singsol=all)� �

y(x) =
x
(
BesselI

(
−3

4 ,
x2

2

)
c1 − BesselK

(
3
4 ,

x2

2

))
c1 BesselI

(1
4 ,

x2

2

)
+ BesselK

(1
4 ,

x2

2

)
3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 103� �
DSolve[y'[x]== x^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ix
(
BesselJ

(
−3

4 ,
ix2

2

)
− c1 BesselJ

(
3
4 ,

ix2

2

))
BesselJ

(1
4 ,

ix2

2

)
+ c1 BesselJ

(
−1

4 ,
ix2

2

)
y(x) →

xBesselI
(

3
4 ,

x2

2

)
BesselI

(
−1

4 ,
x2

2

)
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3.3.1 problem 1
Internal problem ID [27]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yx+ y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(2*x*y(x)+diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = c1e−x2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20� �
DSolve[2*x*y[x]+y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

y(x) → 0
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3.3.2 problem 2
Internal problem ID [28]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2xy2 + y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(2*x*y(x)^2+diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 1
x2 + c1

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 20� �
DSolve[2*x*y[x]^2+y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 − c1

y(x) → 0
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3.3.3 problem 3
Internal problem ID [29]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − sin(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = sin(x)*y(x),y(x), singsol=all)� �

y(x) = c1e− cos(x)

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19� �
DSolve[y'[x] == Sin[x]*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− cos(x)

y(x) → 0
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3.3.4 problem 4
Internal problem ID [30]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ 1) y′ − 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve((1+x)*diff(y(x),x) = 4*y(x),y(x), singsol=all)� �

y(x) = c1(x+ 1)4

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18� �
DSolve[(1+x)*y'[x] == 4*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1)4

y(x) → 0
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3.3.5 problem 5
Internal problem ID [31]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2
√
x y′ −

√
1− y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(2*x^(1/2)*diff(y(x),x) = (1-y(x)^2)^(1/2),y(x), singsol=all)� �

y(x) = sin
(√

x + c1
2

)
3 Solution by Mathematica
Time used: 3.584 (sec). Leaf size: 70� �
DSolve[2*x^(1/2)*y'[x] == (1-y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tan

(√
x + c1

)√
sec2

(√
x + c1

)
y(x) →

tan
(√

x + c1
)√

sec2
(√

x + c1
)

y(x) → −1

y(x) → 1
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3.3.6 problem 6
Internal problem ID [32]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′ − 3√yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 66� �
dsolve(diff(y(x),x) = 3*(x*y(x))^(1/2),y(x), singsol=all)� �

x2

(−x3 + y(x))
(
−x2 +

√
xy(x)

) +
√

xy(x)
(−x3 + y(x))

(
−x2 +

√
xy(x)

) − c1 = 0

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 26� �
DSolve[y'[x] == 3*(x*y[x])^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
2x3/2 + c1

) 2

y(x) → 0
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3.3.7 problem 7
Internal problem ID [33]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′ − 4(yx)
1
3 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 108� �
dsolve(diff(y(x),x) = 4*(x*y(x))^(1/3),y(x), singsol=all)� �

(xy(x))
4
3

(−8x4 + y(x)2)
(
(xy(x))

2
3 − 2x2

)2 + 2x2(xy(x))
2
3

(−8x4 + y(x)2)
(
(xy(x))

2
3 − 2x2

)2
+ 4x4

(−8x4 + y(x)2)
(
(xy(x))

2
3 − 2x2

)2 − c1 = 0

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 35� �
DSolve[y'[x] == 4*(x*y[x])^(1/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3

√
2
3
(
3x4/3 + c1

) 3/2

y(x) → 0
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3.3.8 problem 8
Internal problem ID [34]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x sec(y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = 2*x*sec(y(x)),y(x), singsol=all)� �

y(x) = arcsin
(
x2 + 2c1

)
3 Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 12� �
DSolve[y'[x]==2*x*Sec[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
x2 + c1

)
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3.3.9 problem 9
Internal problem ID [35]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
−x2 + 1

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve((-x^2+1)*diff(y(x),x) = 2*y(x),y(x), singsol=all)� �

y(x) = c1(x+ 1)2

−x2 + 1

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 22� �
DSolve[(-x^2+1)*y'[x] == 2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1(x+ 1)
x− 1

y(x) → 0
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3.3.10 problem 10
Internal problem ID [36]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ − (1 + y)2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve((x^2+1)*diff(y(x),x) = (1+y(x))^2,y(x), singsol=all)� �

y(x) = −arctan(x) + c1 + 1
arctan(x) + c1

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y'[x]== (1+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1− 1
ArcTan(x) + c1

y(x) → −1
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3.3.11 problem 11
Internal problem ID [37]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = x*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1

y(x) = − 1√
−x2 + c1

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 44� �
DSolve[y'[x] == x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x2 − 2c1

y(x) → 1√
−x2 − 2c1

y(x) → 0
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3.3.12 problem 12
Internal problem ID [38]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − x
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(y(x)*diff(y(x),x) = x*(1+y(x)^2),y(x), singsol=all)� �

y(x) =
√

ex2c1 − 1

y(x) = −
√
ex2c1 − 1

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 57� �
DSolve[y[x]*y'[x] == x*(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−1 + ex2+2c1

y(x) →
√
−1 + ex2+2c1

y(x) → −i

y(x) → i

860
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3.3.13 problem 14
Internal problem ID [39]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 +
√
x

1 + √
y

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = (1+x^(1/2))/(1+y(x)^(1/2)),y(x), singsol=all)� �

x+ 2x 3
2

3 − y(x)− 2y(x) 3
2

3 + c1 = 0

861
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3 Solution by Mathematica
Time used: 2.096 (sec). Leaf size: 789� �
DSolve[y'[x]== (1+x^(1/2))/(1+y[x]^(1/2)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
4
(
2
√
x + 3

)
x
(
4x3/2 + 6x− 9

)
+ 8
√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

)
2/3 + 3 3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1 − 8

(
2
√
x + 3

)
x+ 9− 24c1

4 3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

y(x)

→ 1
16


(
2 + 2i

√
3
) (

16x3/2 + 24x− 9 + 24c1
)

3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

+2i
(√

3 +i
)

3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

+ 12


y(x)

→ 1
16


(
2− 2i

√
3
) (

16x3/2 + 24x− 9 + 24c1
)

3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

−2
(
1+i

√
3
)

3

√
4
(
2
√
x + 3

)
x (4x3/2 + 6x− 9) + 8

√
(2x3/2 + 3x− 1 + 3c1) (2x3/2 + 3x+ 3c1) 3 + 48c1

(
2
√
x + 3

)
x+ 27 + 72c12 − 108c1

+ 12
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3.3.14 problem 15
Internal problem ID [40]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (x− 1) y5
x2 (−y + 2y3) = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 2094� �
dsolve(diff(y(x),x) = (-1+x)*y(x)^5/x^2/(-y(x)+2*y(x)^3),y(x), singsol=all)� �
y(x)

=
4 1

3

(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

6x ln(x) + 6xc1 + 6

+ 2x24 2
3

3 (x ln(x) + xc1 + 1)
(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

− 2x
3 (x ln(x) + xc1 + 1)

y(x) =

−
4 1

3

(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

12 (x ln(x) + xc1 + 1)

− x24 2
3

3 (x ln(x) + xc1 + 1)
(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

− 2x
3 (x ln(x) + xc1 + 1)

−

i
√
3


4
1
3

x

9 ln(x)2x2+18 ln(x)c1x2+9c21x2+3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+18x ln(x)+18xc1−16x2+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 +9

 1
3

6x ln(x)+6xc1+6 − 2x24
2
3

3(x ln(x)+xc1+1)

x

9 ln(x)2x2+18 ln(x)c1x2+9c21x2+3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+18x ln(x)+18xc1−16x2+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 +9

 1
3


2

y(x) =

−
4 1

3

(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

12 (x ln(x) + xc1 + 1)

− x24 2
3

3 (x ln(x) + xc1 + 1)
(
x

(
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+ 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+ 18x ln(x) + 18xc1 − 16x2 + 3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 + 9

)) 1
3

− 2x
3 (x ln(x) + xc1 + 1)

+

i
√
3


4
1
3

x

9 ln(x)2x2+18 ln(x)c1x2+9c21x2+3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+18x ln(x)+18xc1−16x2+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 +9

 1
3

6x ln(x)+6xc1+6 − 2x24
2
3

3(x ln(x)+xc1+1)

x

9 ln(x)2x2+18 ln(x)c1x2+9c21x2+3 ln(x)

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 x+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 c1x+18x ln(x)+18xc1−16x2+3

√
9 ln(x)2x2 + 18 ln(x)c1x2 + 9c21x2 + 18x ln(x) + 18xc1 − 32x2 + 9 +9

 1
3


2
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3 Solution by Mathematica
Time used: 11.673 (sec). Leaf size: 751� �
DSolve[y'[x] == (-1+x)*y[x]^5/x^2/(-y[x]+2*y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

8
3
√
2 x2

3
√

− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3
√
x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x

+ 22/3 3
√

− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3
√
x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x + 4x

6(x log(x) + c1x+ 1)

y(x)

→

8x

−1 + 2
3
√
−2 x

3
√
− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3

√
x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x

+ 22/3
(
1− i

√
3
)

3
√
− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3

√
x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x

12(x log(x) + c1x+ 1)

y(x)

→

x

−8 +
xRoot

[
#13

+8192&,2
]

3
√

− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3
√

x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x

+ 22/3
(
1 + i

√
3
)

3
√

− (x3(3 log(x)− 4 + 3c1)(3 log(x) + 4 + 3c1))− 18x2(log(x) + c1) + 3
√

x2(x log(x) + c1x+ 1)2 ((−32 + 9c12)x2 + 18c1x+ 9x log(x)(x log(x) + 2c1x+ 2) + 9) − 9x

12(x log(x) + c1x+ 1)

y(x) → 0
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3.3.15 problem 16
Internal problem ID [41]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
tan(y)y′ − x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((x^2+1)*tan(y(x))*diff(y(x),x) = x,y(x), singsol=all)� �

y(x) = arccos
(

1√
x2 + 1 c1

)

3 Solution by Mathematica
Time used: 2.644 (sec). Leaf size: 59� �
DSolve[(x^2+1)*Tan[y[x]]*y'[x] == x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
ec1

√
x2 + 1

)
y(x) → sec−1

(
ec1

√
x2 + 1

)
y(x) → −π

2

y(x) → π

2
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3.3.16 problem 17
Internal problem ID [42]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1− x− y − yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = 1+x+y(x)+x*y(x),y(x), singsol=all)� �

y(x) = −1 + e
x(2+x)

2 c1

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 25� �
DSolve[y'[x] == 1+x+y[x]+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1e
1
2x(x+2)

y(x) → −1
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3.3.17 problem 18
Internal problem ID [43]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 − 1 + x2 − y2 + x2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x) = 1-x^2+y(x)^2-x^2*y(x)^2,y(x), singsol=all)� �

y(x) = − tan
(
xc1 + x2 + 1

x

)

3 Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 17� �
DSolve[x^2*y'[x] == 1-x^2+y[x]^2-x^2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan
(
x+ 1

x
− c1

)
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3.3.18 problem 19
Internal problem ID [44]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − exy = 0

With initial conditions

[y(0) = 2 e]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve([diff(y(x),x) = exp(x)*y(x),y(0) = 2*exp(1)],y(x), singsol=all)� �

y(x) = 2 eex

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 12� �
DSolve[{y'[x] == Exp[x]*y[x],y[0]==2*Exp[1]},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2eex
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3.3.19 problem 20
Internal problem ID [45]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2(1 + y2
)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 12� �
dsolve([diff(y(x),x) = 3*x^2*(1+y(x)^2),y(0) = 1],y(x), singsol=all)� �

y(x) = tan
(
x3 + π

4

)
3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 15� �
DSolve[{y'[x]== 3*x^2*(1+y[x]^2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x3 + π

4

)
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3.3.20 problem 21
Internal problem ID [46]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yy′ − x√
x2 − 16

= 0

With initial conditions

[y(5) = 2]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 34� �
dsolve([2*y(x)*diff(y(x),x) = x/(x^2-16)^(1/2),y(5) = 2],y(x), singsol=all)� �

y(x) =

√√
x2 − 16

(
x2 +

√
x2 − 16 − 16

)
√
x2 − 16

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 20� �
DSolve[{2*y[x]*y'[x] == x/(x^2-16)^(1/2),y[5]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√√

x2 − 16 + 1
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3.3.21 problem 22
Internal problem ID [47]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y − 4yx3 = 0

With initial conditions

[y(1) = −3]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve([diff(y(x),x) = -y(x)+4*x^3*y(x),y(1) = -3],y(x), singsol=all)� �

y(x) = −3 ex(x−1)
(
x2+x+1

)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 16� �
DSolve[{y'[x]== -y[x]+4*x^3*y[x],y[1]==-3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3ex4−x
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3.3.22 problem 23
Internal problem ID [48]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

1 + y′ − 2y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve([1+diff(y(x),x) = 2*y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = 1
2 + e2x−2

2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 18� �
DSolve[{1+y'[x] == 2*y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
e2x−2 + 1

)
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3.3.23 problem 24
Internal problem ID [49]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

tan(x)y′ − y = 0

With initial conditions [
y
(π
2

)
= π

2

]
3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve([tan(x)*diff(y(x),x) = y(x),y(1/2*Pi) = 1/2*Pi],y(x), singsol=all)� �

y(x) = π sin(x)
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 12� �
DSolve[{Tan[x]*y'[x] == y[x],y[Pi/2]==Pi/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2π sin(x)
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3.3.24 problem 25
Internal problem ID [50]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−y + y′x− 2yx2 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([-y(x)+x*diff(y(x),x) = 2*x^2*y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = e(x−1)(x+1)x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 14� �
DSolve[{-y[x]+x*y'[x] == 2*x^2*y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2−1x
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3.3.25 problem 26
Internal problem ID [51]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy2 − 3x2y2 = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 16� �
dsolve([diff(y(x),x) = 2*x*y(x)^2+3*x^2*y(x)^2,y(1) = -1],y(x), singsol=all)� �

y(x) = − 1
x3 + x2 − 1

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 17� �
DSolve[{y'[x] == 2*x*y[x]^2+3*x^2*y[x]^2,y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
1− x2(x+ 1)
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3.3.26 problem 27
Internal problem ID [52]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 6 e2x−y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 13� �
dsolve([diff(y(x),x) = 6*exp(2*x-y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = ln
(
−2 + 3 e2x

)
3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 15� �
DSolve[{y'[x] == 6*Exp[2*x-y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
3e2x − 2

)
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3.3.27 problem 28
Internal problem ID [53]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2
√
x y′ −

(
cos2(y)

)
= 0

With initial conditions [
y(4) = π

4

]
3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 10� �
dsolve([2*x^(1/2)*diff(y(x),x) = cos(y(x))^2,y(4) = 1/4*Pi],y(x), singsol=all)� �

y(x) = arctan
(
−1 +

√
x
)

3 Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 17� �
DSolve[{2*x^(1/2)*y'[x] == Cos[y[x]]^2,y[4]==Pi/4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcTan
(
1−

√
x
)
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3.4 Section 1.5. Linear first order equations. Page 56
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3.4.1 problem 1
Internal problem ID [54]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y + y′ − 2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve([y(x)+diff(y(x),x) = 2,y(0) = 0],y(x), singsol=all)� �

y(x) = 2− 2 e−x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14� �
DSolve[{y[x]+y'[x] == 2,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2− 2e−x

880



3.4. Section 1.5. Linear first order . . . CHAPTER 3. DIFFERENTIAL . . .

3.4.2 problem 2
Internal problem ID [55]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − 3 e2x = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve([-2*y(x)+diff(y(x),x) = 3*exp(2*x),y(0) = 0],y(x), singsol=all)� �

y(x) = 3 e2xx

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 13� �
DSolve[{-2*y[x]+y'[x] == 3*Exp[2*x],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3e2xx
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3.4.3 problem 3
Internal problem ID [56]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

3y + y′ − 2x e−3x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(3*y(x)+diff(y(x),x) = 2*x/exp(3*x),y(x), singsol=all)� �

y(x) =
(
x2 + c1

)
e−3x

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 17� �
DSolve[3*y[x]+y'[x] == 2*x/Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(x2 + c1
)
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3.4.4 problem 4
Internal problem ID [57]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−2yx+ y′ − ex2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(-2*x*y(x)+diff(y(x),x) = exp(x^2),y(x), singsol=all)� �

y(x) = (c1 + x) ex2

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 15� �
DSolve[-2*x*y[x]+y'[x] == Exp[x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(x+ c1)
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3.4.5 problem 5
Internal problem ID [58]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + y′x− 3x = 0

With initial conditions

[y(1) = 5]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve([2*y(x)+x*diff(y(x),x) = 3*x,y(1) = 5],y(x), singsol=all)� �

y(x) = x3 + 4
x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 12� �
DSolve[{2*y[x]+x*y'[x] == 3*x,y[1]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
x2 + x
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3.4.6 problem 6
Internal problem ID [59]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + 2y′x− 10
√
x = 0

With initial conditions

[y(2) = 5]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve([y(x)+2*x*diff(y(x),x) = 10*x^(1/2),y(2) = 5],y(x), singsol=all)� �

y(x) = −10 + 5
√
2 + 5x√

x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20� �
DSolve[{y[x]+2*x*y'[x]== 10*x^(1/2),y[2]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
5
(
x+

√
2 − 2

)
√
x
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3.4.7 problem 7
Internal problem ID [60]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + 2y′x− 10
√
x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(y(x)+2*x*diff(y(x),x) = 10*x^(1/2),y(x), singsol=all)� �

y(x) = 5x+ c1√
x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17� �
DSolve[y[x]+2*x*y'[x] == 10*x^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5x+ c1√
x
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3.4.8 problem 8
Internal problem ID [61]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + 3y′x− 12x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(y(x)+3*x*diff(y(x),x) = 12*x,y(x), singsol=all)� �

y(x) = 3x+ c1

x
1
3

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[y[x]+3*x*y'[x] == 12*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x+ c1
3
√
x
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3.4.9 problem 9
Internal problem ID [62]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−y + y′x− x = 0

With initial conditions

[y(1) = 7]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 10� �
dsolve([-y(x)+x*diff(y(x),x) = x,y(1) = 7],y(x), singsol=all)� �

y(x) = (ln(x) + 7)x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 11� �
DSolve[{-y[x]+x*y'[x]== x,y[1]==7},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x) + 7)
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3.4.10 problem 10
Internal problem ID [63]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−3y + 2y′x− 9x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(-3*y(x)+2*x*diff(y(x),x) = 9*x^3,y(x), singsol=all)� �

y(x) = 3x3 + x
3
2 c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 19� �
DSolve[-3*y[x]+2*x*y'[x] == 9*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3 + c1x
3/2
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3.4.11 problem 11
Internal problem ID [64]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y + y′x− 3yx = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([y(x)+x*diff(y(x),x) = 3*x*y(x),y(1) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y[x]+x*y'[x] == 3*x*y[x],y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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3.4.12 problem 12
Internal problem ID [65]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3y + y′x− 2x5 = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve([3*y(x)+x*diff(y(x),x) = 2*x^5,y(2) = 1],y(x), singsol=all)� �

y(x) = x8 − 224
4x3

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17� �
DSolve[{3*y[x]+x*y'[x] == 2*x^5,y[2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x8 − 224
4x3
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3.4.13 problem 13
Internal problem ID [66]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y + y′ − ex = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve([y(x)+diff(y(x),x) = exp(x),y(0) = 1],y(x), singsol=all)� �

y(x) = ex
2 + e−x

2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 7� �
DSolve[{y[x]+y'[x] == Exp[x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cosh(x)
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3.4.14 problem 14
Internal problem ID [67]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−3y + y′x− x3 = 0

With initial conditions

[y(1) = 10]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve([-3*y(x)+x*diff(y(x),x) = x^3,y(1) = 10],y(x), singsol=all)� �

y(x) = (ln(x) + 10)x3

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 13� �
DSolve[{-3*y[x]+x*y'[x] == x^3,y[1]==10},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(log(x) + 10)

893



3.4. Section 1.5. Linear first order . . . CHAPTER 3. DIFFERENTIAL . . .

3.4.15 problem 15
Internal problem ID [68]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yx+ y′ − x = 0

With initial conditions

[y(0) = −2]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve([2*x*y(x)+diff(y(x),x) = x,y(0) = -2],y(x), singsol=all)� �

y(x) = 1
2 − 5 e−x2

2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 20� �
DSolve[{2*x*y[x]+y'[x] == x,y[0]==-2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 − 5e−x2

2
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3.4.16 problem 16
Internal problem ID [69]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos(x) (1− y) = 0

With initial conditions

[y(π) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) = cos(x)*(1-y(x)),y(Pi) = 2],y(x), singsol=all)� �

y(x) = 1 + e− sin(x)

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 13� �
DSolve[{y'[x] == Cos[x]*(1-y[x]),y[Pi]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e− sin(x) + 1
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3.4.17 problem 17
Internal problem ID [70]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + (x+ 1) y′ − cos(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve([y(x)+(1+x)*diff(y(x),x) = cos(x),y(0) = 1],y(x), singsol=all)� �

y(x) = sin(x) + 1
x+ 1

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 15� �
DSolve[{y[x]+(1+x)*y'[x] == Cos[x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + 1
x+ 1
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3.4.18 problem 18
Internal problem ID [71]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− x3 cos(x)− 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) = x^3*cos(x)+2*y(x),y(x), singsol=all)� �

y(x) = (sin(x) + c1)x2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 14� �
DSolve[x*y'[x]== x^3*Cos[x]+2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(sin(x) + c1)
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3.4.19 problem 19
Internal problem ID [72]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cot(x)y + y′ − cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(cot(x)*y(x)+diff(y(x),x) = cos(x),y(x), singsol=all)� �

y(x) =
− cos(2x)

4 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 19� �
DSolve[Cot[x]*y[x]+y'[x] == Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2 cos(x) cot(x) + c1 csc(x)
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3.4.20 problem 20
Internal problem ID [73]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1− x− y − yx = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve([diff(y(x),x) = 1+x+y(x)+x*y(x),y(0) = 0],y(x), singsol=all)� �

y(x) = −1 + e
x(2+x)

2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 17� �
DSolve[{y'[x]== 1+x+y[x]+x*y[x],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
2x(x+2) − 1
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3.4.21 problem 21
Internal problem ID [74]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− x4 cos(x)− 3y = 0

With initial conditions

[y(2π) = 0]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve([x*diff(y(x),x) = x^4*cos(x)+3*y(x),y(2*Pi) = 0],y(x), singsol=all)� �

y(x) = sin(x)x3

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 11� �
DSolve[{x*y'[x] == x^4*Cos[x]+3*y[x],y[2*Pi]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 sin(x)
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3.4.22 problem 22
Internal problem ID [75]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 3x2ex2 − 2yx = 0

With initial conditions

[y(0) = 5]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve([diff(y(x),x) = 3*exp(x^2)*x^2+2*x*y(x),y(0) = 5],y(x), singsol=all)� �

y(x) =
(
x3 + 5

)
ex2

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 16� �
DSolve[{y'[x] == 3*Exp[x^2]*x^2+2*x*y[x],y[0]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(
x3 + 5

)
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3.4.23 problem 23
Internal problem ID [76]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(−3 + 2x) y + y′x− 4x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((-3+2*x)*y(x)+x*diff(y(x),x) = 4*x^4,y(x), singsol=all)� �

y(x) = 2x3 + e−2xc1x
3

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19� �
DSolve[(-3+2*x)*y[x]+x*y'[x] == 4*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(2 + c1e
−2x)
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3.4.24 problem 24
Internal problem ID [77]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3yx+
(
x2 + 4

)
y′ − x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 15� �
dsolve([3*x*y(x)+(x^2+4)*diff(y(x),x) = x,y(0) = 1],y(x), singsol=all)� �

y(x) = 1
3 + 16

3 (x2 + 4)
3
2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 22� �
DSolve[{3*x*y[x]+(x^2+4)*y'[x] == x,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 16
3 (x2 + 4)3/2

+ 1
3
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3.4.25 problem 25
Internal problem ID [78]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3yx3 +
(
x2 + 1

)
y′ − 6x e− 3x2

2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve([3*x^3*y(x)+(x^2+1)*diff(y(x),x) = 6*x/exp(3/2*x^2),y(0) = 1],y(x), singsol=all)� �

y(x) =
(
3
√
x2 + 1 x2 + 3

√
x2 + 1 − 2

)
e− 3x2

2

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 28� �
DSolve[{3*x^3*y[x]+(x^2+1)*y'[x] == 6*x/Exp[3/2*x^2],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
3x2
2

(
3
(
x2 + 1

)3/2 − 2
)
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3.5.1 problem 1
Internal problem ID [79]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ − x+ y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 51� �
dsolve((x+y(x))*diff(y(x),x) = x-y(x),y(x), singsol=all)� �

y(x) =
−xc1 −

√
2c21x2 + 1
c1

y(x) =
−xc1 +

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 94� �
DSolve[(x+y[x])*y'[x]== x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
2x2 + e2c1

y(x) → −x+
√
2x2 + e2c1

y(x) → −
√
2
√
x2 − x

y(x) →
√
2
√
x2 − x
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3.5.2 problem 2
Internal problem ID [80]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2xyy′ − x2 − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(2*x*y(x)*diff(y(x),x) = x^2+y(x)^2,y(x), singsol=all)� �

y(x) =
√

xc1 + x2

y(x) = −
√

xc1 + x2

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 38� �
DSolve[2*x*y[x]*y'[x] == x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1
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3.5.3 problem 3
Internal problem ID [81]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − 2√yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x) = y(x)+2*(x*y(x))^(1/2),y(x), singsol=all)� �

− y(x)√
xy(x)

+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 19� �
DSolve[x*y'[x] == y[x]+2*(x*y[x])^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x(2 log(x) + c1)2
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3.5.4 problem 4
Internal problem ID [82]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x− y) y′ − x− y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve((x-y(x))*diff(y(x),x) = x+y(x),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 36� �
DSolve[(x-y[x])*y'[x] == x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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3.5.5 problem 5
Internal problem ID [83]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x+ y) y′ − y(x− y) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 14� �
dsolve(x*(x+y(x))*diff(y(x),x) = y(x)*(x-y(x)),y(x), singsol=all)� �

y(x) = x

LambertW (c1x2)

3 Solution by Mathematica
Time used: 7.916 (sec). Leaf size: 25� �
DSolve[x*(x+y[x])*y'[x] == y[x]*(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

ProductLog (e−c1x2)

y(x) → 0
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3.5.6 problem 6
Internal problem ID [84]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 2y) y′ − y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve((x+2*y(x))*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = e
LambertW

(
x e

c1
2

2

)
− c1

2

3 Solution by Mathematica
Time used: 37.945 (sec). Leaf size: 31� �
DSolve[(x+2*y[x])*y'[x] == y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2ProductLog
(

1
2e

− c1
2 x
)

y(x) → 0
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3.5.7 problem 7
Internal problem ID [85]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xy2y′ − x3 − y3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 74� �
dsolve(x*y(x)^2*diff(y(x),x) = x^3+y(x)^3,y(x), singsol=all)� �

y(x) = (3 ln(x) + c1)
1
3 x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 − i
√
3 (3 ln(x) + c1)

1
3

2

)
x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 + i
√
3 (3 ln(x) + c1)

1
3

2

)
x

3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 63� �
DSolve[x*y[x]^2*y'[x] == x^3+y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x 3
√
3 log(x) + c1

y(x) → − 3
√
−1 x 3

√
3 log(x) + c1

y(x) → (−1)2/3x 3
√
3 log(x) + c1
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3.5.8 problem 8
Internal problem ID [86]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x2 − e
y
xx2 − yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x) = exp(y(x)/x)*x^2+x*y(x),y(x), singsol=all)� �

y(x) = ln
(
− 1
ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 18� �
DSolve[x^2*y'[x] == Exp[y[x]/x]*x^2+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(− log(x)− c1)
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3.5.9 problem 9
Internal problem ID [87]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x2 − yx− y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x) = x*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = − x

ln(x)− c1

3 Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 21� �
DSolve[x^2*y'[x] == x*y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

− log(x) + c1

y(x) → 0
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3.5.10 problem 10
Internal problem ID [88]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xyy′ − x2 − 3y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(x*y(x)*diff(y(x),x) = x^2+3*y(x)^2,y(x), singsol=all)� �

y(x) = −
√
4c1x4 − 2 x

2

y(x) =
√
4c1x4 − 2 x

2

3 Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 42� �
DSolve[x*y[x]*y'[x] == x^2+3*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

√
−1
2 + c1x4

y(x) → x

√
−1
2 + c1x4
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3.5.11 problem 11
Internal problem ID [89]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 − y2

)
y′ − 2yx = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
dsolve((x^2-y(x)^2)*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 1
2c1

y(x) =
1 +

√
−4c21x2 + 1
2c1

3 Solution by Mathematica
Time used: 0.476 (sec). Leaf size: 66� �
DSolve[(x^2-y[x]^2)*y'[x]== 2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + e2c1

)
y(x) → 1

2

(√
−4x2 + e2c1 + ec1

)
y(x) → 0
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3.5.12 problem 12
Internal problem ID [90]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xyy′ − y2 − x
√

4x2 + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 26� �
dsolve(x*y(x)*diff(y(x),x) = y(x)^2+x*(4*x^2+y(x)^2)^(1/2),y(x), singsol=all)� �

−
√

4x2 + y(x)2
x

+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 48� �
DSolve[x*y[x]*y'[x] == y[x]^2+x*(4*x^2+y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

(log(x)− 2 + c1)(log(x) + 2 + c1)

y(x) → x
√

(log(x)− 2 + c1)(log(x) + 2 + c1)
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3.5.13 problem 13
Internal problem ID [91]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x) = y(x)+(x^2+y(x)^2)^(1/2),y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.622 (sec). Leaf size: 50� �
DSolve[x*y'[x] == y[x]+(x^2+y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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3.5.14 problem 14
Internal problem ID [92]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x+ yy′ −
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 28� �
dsolve(x+y(x)*diff(y(x),x) = (x^2+y(x)^2)^(1/2),y(x), singsol=all)� �

−c1 +
√

x2 + y(x)2
y(x)2 + x

y(x)2 = 0

3 Solution by Mathematica
Time used: 0.398 (sec). Leaf size: 57� �
DSolve[x+y[x]*y'[x] == (x^2+y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0
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3.5.15 problem 15
Internal problem ID [93]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y(3x+ y) + x(x+ y) y′ = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 59� �
dsolve(y(x)*(3*x+y(x))+x*(x+y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
−c1x

2 −
√

c21x
4 + 1

c1x

y(x) =
−c1x

2 +
√

c21x
4 + 1

c1x

3 Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 93� �
DSolve[y[x]*(3*x+y[x])+x*(x+y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
x4 + e2c1

x

y(x) → −x+
√
x4 + e2c1

x

y(x) → −
√
x4 + x2

x

y(x) →
√
x4

x
− x
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3.5.16 problem 16
Internal problem ID [94]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
√

1 + x+ y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = (1+x+y(x))^(1/2),y(x), singsol=all)� �

x− 2
√

1 + x+ y(x) − ln
(
−1 +

√
1 + x+ y(x)

)
+ ln

(
1 +

√
1 + x+ y(x)

)
+ ln (x+ y(x))− c1 = 0

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 48� �
DSolve[y'[x] == (1+x+y[x])^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ ProductLog
(
−e

1
2 (−x−3−c1)

)(
2 + ProductLog

(
−e

1
2 (−x−3−c1)

))

922



3.5. Section 1.6, Substitution methods . . . CHAPTER 3. DIFFERENTIAL . . .

3.5.17 problem 17
Internal problem ID [95]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (4x+ y)2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = (4*x+y(x))^2,y(x), singsol=all)� �

y(x) = −4x− 2 tan (−2x+ 2c1)

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 41� �
DSolve[y'[x] == (4*x+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x+ 1
c1e4ix − i

4
− 2i

y(x) → −4x− 2i
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3.5.18 problem 18
Internal problem ID [96]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(x+ y) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve((x+y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14� �
DSolve[(x+y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

y(x) → c1

924
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3.5.19 problem 19
Internal problem ID [97]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2yx+ y′x2 − 5y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(2*x*y(x)+x^2*diff(y(x),x) = 5*y(x)^3,y(x), singsol=all)� �

y(x) =
√

(c1x5 + 2)x
c1x5 + 2

y(x) = −
√
(c1x5 + 2)x
c1x5 + 2

3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 51� �
DSolve[2*x*y[x]+x^2*y'[x] == 5*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x√

2 + c1x5

y(x) →
√
x√

2 + c1x5

y(x) → 0
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3.5.20 problem 20
Internal problem ID [98]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2xy3 + y′y2 − 6x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 88� �
dsolve(2*x*y(x)^3+y(x)^2*diff(y(x),x) = 6*x,y(x), singsol=all)� �

y(x) =
(
e−3x2

c1 + 3
) 1

3

y(x) = −

(
e−3x2

c1 + 3
) 1

3

2 −
i
√
3
(
e−3x2

c1 + 3
) 1

3

2

y(x) = −

(
e−3x2

c1 + 3
) 1

3

2 +
i
√
3
(
e−3x2

c1 + 3
) 1

3

2
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3 Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 114� �
DSolve[2*x*y[x]^3+y[x]^2*y'[x] == 6*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

3 + e−3x2+3c1

y(x) → − 3
√
−1 3

√
3 + e−3x2+3c1

y(x) → (−1)2/3 3
√
3 + e−3x2+3c1

y(x) → − 3
√
−3

y(x) → 3
√
3

y(x) → Root
[
#13 − 3&, 3

]
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3.5.21 problem 21
Internal problem ID [99]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = y(x)+y(x)^3,y(x), singsol=all)� �

y(x) = 1√
e−2xc1 − 1

y(x) = − 1√
e−2xc1 − 1

3 Solution by Mathematica
Time used: 2.653 (sec). Leaf size: 76� �
DSolve[y'[x] == y[x]+y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − iex+c1√
−1 + e2(x+c1)

y(x) → iex+c1√
−1 + e2(x+c1)

y(x) → 0

y(x) → −i

y(x) → i
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3.5.22 problem 22
Internal problem ID [100]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2yx+ y′x2 − 5y4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 164� �
dsolve(2*x*y(x)+x^2*diff(y(x),x) = 5*y(x)^4,y(x), singsol=all)� �

y(x) =
7 1

3

(
x(7c1x7 + 15)2

) 1
3

7c1x7 + 15

y(x) = −
7 1

3

(
x(7c1x7 + 15)2

) 1
3

2 (7c1x7 + 15) −
i
√
3 7 1

3

(
x(7c1x7 + 15)2

) 1
3

2 (7c1x7 + 15)

y(x) = −
7 1

3

(
x(7c1x7 + 15)2

) 1
3

2 (7c1x7 + 15) +
i
√
3 7 1

3

(
x(7c1x7 + 15)2

) 1
3

14c1x7 + 30
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3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 96� �
DSolve[2*x*y[x]+x^2*y'[x] == 5*y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
−7 3

√
x

3
√

15 + 7c1x7

y(x) →
3
√
7 3
√
x

3
√

15 + 7c1x7

y(x) →
3
√
x Root

[
#13 − 7&, 3

]
3
√
15 + 7c1x7

y(x) → 0

930
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3.5.23 problem 23
Internal problem ID [101]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

6y + y′x− 3xy 4
3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(6*y(x)+x*diff(y(x),x) = 3*x*y(x)^(4/3),y(x), singsol=all)� �

1
y(x) 1

3
− x− c1x

2 = 0

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 22� �
DSolve[6*y[x]+x*y'[x] == 3*x*y[x]^(4/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x3(1 + c1x)3

y(x) → 0
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3.5.24 problem 24
Internal problem ID [102]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y3e−2x + 2y′x− 2yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 44� �
dsolve(y(x)^3/exp(2*x)+2*x*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) =
√
(ln(x) + c1) e2x
ln(x) + c1

y(x) = −
√

(ln(x) + c1) e2x
ln(x) + c1

3 Solution by Mathematica
Time used: 0.328 (sec). Leaf size: 41� �
DSolve[y[x]^3/Exp[2*x]+2*x*y'[x] == 2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ex√
log(x) + c1

y(x) → ex√
log(x) + c1

y(x) → 0
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3.5.25 problem 25
Internal problem ID [103]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve
√
x4 + 1 y2(y + y′x)− x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 135� �
dsolve((x^4+1)^(1/2)*y(x)^2*(y(x)+x*diff(y(x),x)) = x,y(x), singsol=all)� �

y(x) =

(
3
(∫

x3√
x4 + 1

dx

)
+ c1

) 1
3

x

y(x) =
−

(
3
(∫

x3√
x4 + 1

dx

)
+c1

) 1
3

2 −
i

√
3
(
3
(∫

x3√
x4 + 1

dx

)
+c1

) 1
3

2
x

y(x) =
−

(
3
(∫

x3√
x4 + 1

dx

)
+c1

) 1
3

2 +
i

√
3
(
3
(∫

x3√
x4 + 1

dx

)
+c1

) 1
3

2
x
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3 Solution by Mathematica
Time used: 0.604 (sec). Leaf size: 106� �
DSolve[(x^4+1)^(1/2)*y[x]^2*(y[x]+x*y'[x]) ==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3

√
3
√
x4 + 1
2x3 + c1

x3

y(x) → − 3

√
−1
2

3

√
3
√
x4 + 1 + 2c1

x3

y(x) → (−1)2/3
3

√
3
√
x4 + 1
2x3 + c1

x3

934
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3.5.26 problem 26
Internal problem ID [104]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Bernoulli]

Solve

y3 + 3y′y2 − e−x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 99� �
dsolve(y(x)^3+3*y(x)^2*diff(y(x),x) = exp(-x),y(x), singsol=all)� �

y(x) = e−x
(
(c1 + x) e2x

) 1
3

y(x) = −e−x((c1 + x) e2x)
1
3

2 − i
√
3 e−x((c1 + x) e2x)

1
3

2

y(x) = −e−x((c1 + x) e2x)
1
3

2 + i
√
3 e−x((c1 + x) e2x)

1
3

2

3 Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 72� �
DSolve[y[x]^3+3*y[x]^2*y'[x] == Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/3 3
√
x+ c1

y(x) → − 3
√
−1 e−x/3 3

√
x+ c1

y(x) → (−1)2/3e−x/3 3
√
x+ c1
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3.5.27 problem 27
Internal problem ID [105]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3xy2y′ − 3x4 − y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 73� �
dsolve(3*x*y(x)^2*diff(y(x),x) = 3*x^4+y(x)^3,y(x), singsol=all)� �

y(x) =
(
x4 + xc1

) 1
3

y(x) = −(x4 + xc1)
1
3

2 − i
√
3 (x4 + xc1)

1
3

2

y(x) = −(x4 + xc1)
1
3

2 + i
√
3 (x4 + xc1)

1
3

2

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 72� �
DSolve[3*x*y[x]^2*y'[x] == 3*x^4+y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x 3
√
x3 + c1

y(x) → − 3
√
−1 3

√
x 3
√
x3 + c1

y(x) → (−1)2/3 3
√
x 3
√

x3 + c1
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3.5.28 problem 28
Internal problem ID [106]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

eyxy′ − 2 ey − 2 e2xx3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(exp(y(x))*x*diff(y(x),x) = 2*exp(y(x))+2*exp(2*x)*x^3,y(x), singsol=all)� �

y(x) = ln
(
e2xx2 − c1x

2)
3 Solution by Mathematica
Time used: 1.036 (sec). Leaf size: 18� �
DSolve[Exp[y[x]]*x*y'[x] == 2*Exp[y[x]]+2*Exp[2*x]*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
x2(e2x + c1

))

937
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3.5.29 problem 29
Internal problem ID [107]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

2x cos(y) sin(y)y′ − 4x2 −
(
sin2(y)

)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 37� �
dsolve(2*x*cos(y(x))*sin(y(x))*diff(y(x),x) = 4*x^2+sin(y(x))^2,y(x), singsol=all)� �

y(x) = arccos
(√

xc1 − 4x2 + 1
)

y(x) = π − arccos
(√

xc1 − 4x2 + 1
)

3 Solution by Mathematica
Time used: 3.031 (sec). Leaf size: 41� �
DSolve[2*x*Cos[y[x]]*Sin[y[x]]*y'[x] == 4*x^2+Sin[y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin
(
2
√
x(x+ 2c1)

)
y(x) → ArcSin

(
2
√

x(x+ 2c1)
)
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3.5.30 problem 30
Internal problem ID [108]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(ey + x) y′ + 1− x e−y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
dsolve((exp(y(x))+x)*diff(y(x),x) = -1+x/exp(y(x)),y(x), singsol=all)� �

y(x) = ln
(
−x−

√
2x2 + c1

)
y(x) = ln

(
−x+

√
2x2 + c1

)
3 Solution by Mathematica
Time used: 0.953 (sec). Leaf size: 52� �
DSolve[(Exp[y[x]]+x)*y'[x]== -1+x/Exp[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
−x−

√
2
√

x2 + c1
)

y(x) → log
(
−x+

√
2
√

x2 + c1
)
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3.5.31 problem 31
Internal problem ID [109]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

2x+ 3y + (3x+ 2y) y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 53� �
dsolve(2*x+3*y(x)+(3*x+2*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
−3xc1

2 −

√
5c21x2 + 4

2
c1

y(x) =
−3xc1

2 +

√
5c21x2 + 4

2
c1

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 110� �
DSolve[2*x+3*y[x]+(3*x+2*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−3x−

√
5x2 + 4ec1

)
y(x) → 1

2

(
−3x+

√
5x2 + 4ec1

)
y(x) → 1

2

(
−
√
5
√
x2 − 3x

)
y(x) → 1

2

(√
5
√
x2 − 3x

)
940
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3.5.32 problem 32
Internal problem ID [110]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

4x− y + (−x+ 6y) y′ = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 53� �
dsolve(4*x-y(x)+(-x+6*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
xc1
6 −

√
−23c21x2 + 12

6
c1

y(x) =
xc1
6 +

√
−23c21x2 + 12

6
c1

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 106� �
DSolve[4*x-y[x]+(-x+6*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
x−

√
−23x2 + 12ec1

)
y(x) → 1

6

(
x+

√
−23x2 + 12ec1

)
y(x) → 1

6

(
x−

√
23

√
−x2

)
y(x) → 1

6

(√
23

√
−x2 + x

)
941
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3.5.33 problem 33
Internal problem ID [111]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

3x2 + 2y2 +
(
4yx+ 6y2

)
y′ = 0

942
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3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 441� �
dsolve(3*x^2+2*y(x)^2+(4*x*y(x)+6*y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �
y(x)

=

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3

6 + 2x2c21

3

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3
− xc1

3

c1

y(x)

=

−

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3

12 − x2c21

3

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3
− xc1

3 −

i

√
3



54−62x3c31+6

√
105c61x6 − 186x3c31 + 81


1
3

6 − 2x2c21

3

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81


1
3


2

c1

y(x)

=

−

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3

12 − x2c21

3

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81

 1
3
− xc1

3 +

i

√
3



54−62x3c31+6

√
105c61x6 − 186x3c31 + 81


1
3

6 − 2x2c21

3

54−62x3c31+6

√
105c61x6 − 186x3c31 + 81


1
3


2

c1
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3 Solution by Mathematica
Time used: 5.516 (sec). Leaf size: 633� �
DSolve[3*x^2+2*y[x]^2+(4*x*y[x]+6*y[x]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

 3
√

−62x3 + 6
√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 54e2c1

+ 2 22/3x2

3
√
−31x3 + 3

√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 27e2c1

− 2x



y(x) → 1
6

x

−2 +
xRoot

[
#13 − 32&, 2

]
3
√

−31x3 + 3
√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 27e2c1


+ (−1)2/3 3

√
−62x3 + 6

√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 54e2c1


y(x) → 1

6

− 3
√
−2 3

√
−31x3 + 3

√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 27e2c1

+ 2(−2)2/3x2

3
√
−31x3 + 3

√
3
√
35x6 − 62e2c1x3 + 27e4c1 + 27e2c1

− 2x



y(x) → 1
6

 3
√

6
√
105

√
x6 − 62x3 + 2 22/3x2

3
√
3
√
105

√
x6 − 31x3

− 2x



y(x) → 1
6

(−1)2/3 3
√

6
√
105

√
x6 − 62x3 + x

−2 +
xRoot

[
#13 − 32&, 2

]
3
√

3
√
105

√
x6 − 31x3



y(x) → 1
6

− 3
√
−2 3

√
3
√
105

√
x6 − 31x3 + 2(−2)2/3x2

3
√

3
√
105

√
x6 − 31x3

− 2x
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3.5.34 problem 34
Internal problem ID [112]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

3x2 + 2xy2 +
(
2yx2 + 4y3

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 117� �
dsolve(3*x^2+2*x*y(x)^2+(2*x^2*y(x)+4*y(x)^3)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −

√
−2x2 − 2

√
x4 − 4x3 − 4c1
2

y(x) =

√
−2x2 − 2

√
x4 − 4x3 − 4c1
2

y(x) = −

√
−2x2 + 2

√
x4 − 4x3 − 4c1
2

y(x) =

√
−2x2 + 2

√
x4 − 4x3 − 4c1
2
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3 Solution by Mathematica
Time used: 4.328 (sec). Leaf size: 151� �
DSolve[3*x^2+2*x*y[x]^2+(2*x^2*y[x]+4*y[x]^3)*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x2 −

√
(x− 4)x3 + 4c1√

2

y(x) →

√
−x2 −

√
(x− 4)x3 + 4c1√

2

y(x) → −

√
−x2 +

√
(x− 4)x3 + 4c1√

2

y(x) →

√
−x2 +

√
(x− 4)x3 + 4c1√

2
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3.5.35 problem 35
Internal problem ID [113]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x3 + y

x
+
(
ln(x) + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 415� �
dsolve(x^3+y(x)/x+(ln(x)+y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =

(
−3x4 − 12c1 +

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

) 1
3

2
− 2 ln(x)(

−3x4 − 12c1 +
√

64 ln(x)3 + 9x8 + 72x4c1 + 144c21
) 1

3

y(x) = −

(
−3x4 − 12c1 +

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

) 1
3

4
+ ln(x)(

−3x4 − 12c1 +
√

64 ln(x)3 + 9x8 + 72x4c1 + 144c21
) 1

3

−

i
√
3


−3x4−12c1+

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

 1
3

2 + 2 ln(x)−3x4−12c1+

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

 1
3


2

y(x) = −

(
−3x4 − 12c1 +

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

) 1
3

4
+ ln(x)(

−3x4 − 12c1 +
√

64 ln(x)3 + 9x8 + 72x4c1 + 144c21
) 1

3

+

i
√
3


−3x4−12c1+

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

 1
3

2 + 2 ln(x)−3x4−12c1+

√
64 ln(x)3 + 9x8 + 72x4c1 + 144c21

 1
3


2
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3 Solution by Mathematica
Time used: 2.359 (sec). Leaf size: 307� �
DSolve[x^3+y[x]/x+(Log[x]+y[x]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−4 log(x) +

(
−3x4 +

√
64 log3(x) + 9 (x4 − 4c1) 2 + 12c1

)
2/3

2 3

√
−3x4 +

√
64 log3(x) + 9 (x4 − 4c1) 2 + 12c1

y(x)

→
i
(√

3 + i
)(

−3x4 +
√

64 log3(x) + 9 (x4 − 4c1) 2 + 12c1
)

2/3 +
(
4 + 4i

√
3
)
log(x)

4 3

√
−3x4 +

√
64 log3(x) + 9 (x4 − 4c1) 2 + 12c1

y(x)→

(
−1− i

√
3
)(

−3x4 +
√

64 log3(x) + 9 (x4 − 4c1) 2 + 12c1
)

2/3 +
(
4− 4i

√
3
)
log(x)

4 3

√
−3x4 +

√
64 log3(x) + 9 (x4 − 4c1) 2 + 12c1
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3.5.36 problem 36
Internal problem ID [114]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

1 + eyxy + (eyxx+ 2y) y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve(1+exp(x*y(x))*y(x)+(exp(x*y(x))*x+2*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

exy(x) + x+ y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 18� �
DSolve[1+Exp[x*y[x]]*y[x]+(Exp[x*y[x]]*x+2*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 + exy(x) + x = c1, y(x)

]
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3.5.37 problem 37
Internal problem ID [115]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

cos(x) + ln(y) +
(
ey + x

y

)
y′ = 0

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 24� �
dsolve(cos(x)+ln(y(x))+(exp(y(x))+x/y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
e_Z−ln(−x_Z−c1−sin(x))

)

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 18� �
DSolve[Cos[x]+Log[y[x]]+(Exp[y[x]]+x/y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ey(x) + x log(y(x)) + sin(x) = c1, y(x)

]
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3.5.38 problem 38
Internal problem ID [116]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x+ arctan(y) + (x+ y) y′
1 + y2

= 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 22� �
dsolve(x+arctan(y(x))+(x+y(x))*diff(y(x),x)/(1+y(x)^2) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2x_Z + x2 − 2 ln (cos (_Z )) + 2c1

))
3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 30� �
DSolve[x+ArcTan[y[x]]+(x+y[x])*y'[x]/(1+y[x]^2) == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xArcTan(y(x)) + x2

2 + 1
2 log

(
y(x)2 + 1

)
= c1, y(x)

]
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3.5.39 problem 39
Internal problem ID [117]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

3y3x2 + y4 +
(
3y2x3 + 4xy3 + y4

)
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(3*x^2*y(x)^3+y(x)^4+(3*x^3*y(x)^2+4*x*y(x)^3+y(x)^4)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 0

xy(x)4 + x3y(x)3 + y(x)5
5 + c1 = 0

3 Solution by Mathematica
Time used: 26.335 (sec). Leaf size: 171� �
DSolve[3*x^2*y[x]^3+y[x]^4+(3*x^3*y[x]^2+4*x*y[x]^3+y[x]^4)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → Root
[
#15 + 5#14x+ 5#13x3 − 5c1&, 1

]
y(x) → Root

[
#15 + 5#14x+ 5#13x3 − 5c1&, 2

]
y(x) → Root

[
#15 + 5#14x+ 5#13x3 − 5c1&, 3

]
y(x) → Root

[
#15 + 5#14x+ 5#13x3 − 5c1&, 4

]
y(x) → Root

[
#15 + 5#14x+ 5#13x3 − 5c1&, 5

]
y(x) → 0
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3.5.40 problem 40
Internal problem ID [118]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y) + tan(y) +
(
ex cos(y) + x

(
sec2(y)

))
y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 153� �
dsolve(exp(x)*sin(y(x))+tan(y(x))+(exp(x)*cos(y(x))+x*sec(y(x))^2)*diff(y(x),x) = 0,y(x), singsol=all)� �
y(x)

= arctan
(
−

c1RootOf
(
_Z 4e2x + 2x ex_Z 3 + (c21 + x2 − e2x)_Z 2 − 2x ex_Z − x2)

RootOf
(
_Z 4e2x + 2x ex_Z 3 + (c21 + x2 − e2x)_Z 2 − 2x ex_Z − x2

)
ex + x

,RootOf
(
_Z 4e2x

+ 2x ex_Z 3 +
(
c21 + x2 − e2x

)
_Z 2 − 2x ex_Z − x2))

3 Solution by Mathematica
Time used: 0.577 (sec). Leaf size: 5539� �
DSolve[Exp[x]*Sin[y[x]]+Tan[y[x]]+(Exp[x]*Cos[y[x]]+x*Sec[y[x]]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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3.5.41 problem 41
Internal problem ID [119]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

2x
y

− 3y2
x4 +

(
−x2

y2
+ 1

√
y

+ 2y
x3

)
y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 27� �
dsolve(2*x/y(x)-3*y(x)^2/x^4+(-x^2/y(x)^2+1/y(x)^(1/2)+2*y(x)/x^3)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x)2
x3 + x2

y(x) + 2
√

y(x) + c1 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*x/y[x]-3*y[x]^2/x^4+(-x^2/y[x]^2+1/y[x]^(1/2)+2*y[x]/x^3)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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3.5.42 problem 42
Internal problem ID [120]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _exact, _rational]

Solve

2x 5
2 − 3y 5

3

2x 5
2y

2
3

+

(
−2x 5

2 + 3y 5
3

)
y′

3x 3
2y

5
3

= 0
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3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 189� �
dsolve(1/2*(2*x^(5/2)-3*y(x)^(5/3))/x^(5/2)/y(x)^(2/3)+1/3*(-2*x^(5/2)+3*y(x)^(5/3))*diff(y(x),x)/x^(3/2)/y(x)^(5/3) = 0,y(x), singsol=all)� �

y(x) =
2 3

53 2
5

(
x

5
2

) 3
5

3

y(x) =

−
√
5
4 − 1

4 −
i

√
2
√

5−
√
5

4

3

2 3
53 2

5

(
x

5
2

) 3
5

3

y(x) =

−
√
5
4 − 1

4 +
i

√
2
√
5−

√
5

4

3

2 3
53 2

5

(
x

5
2

) 3
5

3

y(x) =

√
5
4 − 1

4 −
i

√
2
√

5 +
√
5

4

3

2 3
53 2

5

(
x

5
2

) 3
5

3

y(x) =

√
5
4 − 1

4 +
i

√
2
√

5 +
√
5

4

3

2 3
53 2

5

(
x

5
2

) 3
5

3
x

y(x) 2
3
+ y(x)

x
3
2

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 55� �
DSolve[1/2*(2*x^(5/2)-3*y[x]^(5/3))/x^(5/2)/y[x]^(2/3)+1/3*(-2*x^(5/2)+3*y[x]^(5/3))*y'[x]/x^(3/2)/y[x]^(5/3) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
2
3

)3/5 (
x5/2)3/5

y(x) → c1x
3/2

y(x) →
(
2
3

)3/5 (
x5/2)3/5
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3.6.1 problem 1
Internal problem ID [121]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x3 + 3y − y′x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(x^3+3*y(x)-x*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = (ln(x) + c1)x3

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 14� �
DSolve[x^3+3*y[x]-x*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(log(x) + c1)
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3.6.2 problem 2
Internal problem ID [122]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y2 + xy2 − y′x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(3*y(x)^2+x*y(x)^2-x^2*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = − x

x ln(x)− xc1 − 3

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 25� �
DSolve[3*y[x]^2+x*y[x]^2-x^2*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

x log(x) + c1x− 3

y(x) → 0
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3.6.3 problem 3
Internal problem ID [123]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

yx+ y2 − y′x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*y(x)+y(x)^2-x^2*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = − x

ln(x)− c1

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 21� �
DSolve[x*y[x]+y[x]^2-x^2*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

− log(x) + c1

y(x) → 0
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3.6.4 problem 4
Internal problem ID [124]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex + 2xy3 +
(
sin(y) + 3x2y2

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 20� �
dsolve(exp(x)+2*x*y(x)^3+(sin(y(x))+3*x^2*y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �

x2y(x)3 + ex − cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 23� �
DSolve[Exp[x]+2*x*y[x]^3+(Sin[y[x]]+3*x^2*y[x]^2)*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2y(x)3 − cos(y(x)) + ex = c1, y(x)

]
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3.6.5 problem 5
Internal problem ID [125]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y + x4y′ − 2yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(3*y(x)+x^4*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) = c1e−
x−1
x3

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 24� �
DSolve[3*y[x]+x^4*y'[x] == 2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1−x
x3

y(x) → 0
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3.6.6 problem 6
Internal problem ID [126]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2xy2 + y′x2 − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(2*x*y(x)^2+x^2*diff(y(x),x) = y(x)^2,y(x), singsol=all)� �

y(x) = x

1 + 2x ln(x) + xc1

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 26� �
DSolve[2*x*y[x]^2+x^2*y'[x] == y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2x log(x) + c1(−x) + 1

y(x) → 0
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3.6.7 problem 7
Internal problem ID [127]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2yx2 + y′x3 − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(2*x^2*y(x)+x^3*diff(y(x),x) = 1,y(x), singsol=all)� �

y(x) = ln(x) + c1
x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 14� �
DSolve[2*x^2*y[x]+x^3*y'[x] == 1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1
x2
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3.6.8 problem 8
Internal problem ID [128]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2yx+ y′x2 − y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(2*x*y(x)+x^2*diff(y(x),x) = y(x)^2,y(x), singsol=all)� �

y(x) = 3x
3c1x3 + 1

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 24� �
DSolve[2*x*y[x]+x^2*y'[x] == y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x
1 + 3c1x3

y(x) → 0

967



3.6. Chapter 1 review problems. Page 78 CHAPTER 3. DIFFERENTIAL . . .

3.6.9 problem 9
Internal problem ID [129]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2y + y′x− 6x2√y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(2*y(x)+x*diff(y(x),x) = 6*x^2*y(x)^(1/2),y(x), singsol=all)� �

−x2 − c1
x
+
√
y(x) = 0

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 17� �
DSolve[2*y[x]+x*y'[x] == 6*x^2*y[x]^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x3 + c1) 2

x2
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3.6.10 problem 10
Internal problem ID [130]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1− x2 − y2 − x2y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = 1+x^2+y(x)^2+x^2*y(x)^2,y(x), singsol=all)� �

y(x) = tan
(
1
3x

3 + c1 + x

)

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 17� �
DSolve[y'[x] == 1+x^2+y[x]^2+x^2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x3

3 + x+ c1

)
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3.6.11 problem 11
Internal problem ID [131]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x2 − yx− 3y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x) = x*y(x)+3*y(x)^2,y(x), singsol=all)� �

y(x) = − x

3 ln(x)− c1

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 21� �
DSolve[x^2*y'[x] == x*y[x]+3*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

−3 log(x) + c1

y(x) → 0
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3.6.12 problem 12
Internal problem ID [132]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class B]]

Solve

6xy3 + 2y4 +
(
9x2y2 + 8xy3

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 25� �
dsolve(6*x*y(x)^3+2*y(x)^4+(9*x^2*y(x)^2+8*x*y(x)^3)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 0

3x2y(x)3 + 2xy(x)4 + c1 = 0
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3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 1714� �
DSolve[6*x*y[x]^3+2*y[x]^4+(9*x^2*y[x]^2+8*x*y[x]^3)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → 0
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3.6.13 problem 13
Internal problem ID [133]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 1− x2 − y2 − y4x2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = 1+x^2+y(x)^2+x^2*y(x)^4,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == 1+x^2+y[x]^2+x^2*y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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3.6.14 problem 14
Internal problem ID [134]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x3 − yx2 + y3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(x^3*diff(y(x),x) = x^2*y(x)-y(x)^3,y(x), singsol=all)� �

y(x) = x√
2 ln(x) + c1

y(x) = − x√
2 ln(x) + c1

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 41� �
DSolve[x^3*y'[x] == x^2*y[x]-y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x√
2 log(x) + c1

y(x) → x√
2 log(x) + c1

y(x) → 0
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3.6.15 problem 15
Internal problem ID [135]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

3y + y′ − 3x2e−3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(3*y(x)+diff(y(x),x) = 3*x^2/exp(3*x),y(x), singsol=all)� �

y(x) =
(
x3 + c1

)
e−3x

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 17� �
DSolve[3*y[x]+y'[x] == 3*x^2/Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(x3 + c1
)
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3.6.16 problem 16
Internal problem ID [136]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − x2 + 2yx− y2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = x^2-2*x*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = x e−2xc1 + e−2xc1 − x+ 1
e−2xc1 − 1

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 29� �
DSolve[y'[x] == x^2-2*x*y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
1
2 + c1e2x

− 1

y(x) → x− 1
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3.6.17 problem 17
Internal problem ID [137]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex + eyxy + (ey + eyxx) y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 15� �
dsolve(exp(x)+exp(x*y(x))*y(x)+(exp(y(x))+exp(x*y(x))*x)*diff(y(x),x) = 0,y(x), singsol=all)� �

exy(x) + ex + ey(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 20� �
DSolve[Exp[x]+Exp[x*y[x]]*y[x]+(Exp[y[x]]+Exp[x*y[x]]*x)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ey(x) + exy(x) + ex = c1, y(x)

]
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3.6.18 problem 18
Internal problem ID [138]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2yx2 − y′x3 − y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(2*x^2*y(x)-x^3*diff(y(x),x) = y(x)^3,y(x), singsol=all)� �

y(x) = x2√
x2 + c1

y(x) = − x2√
x2 + c1

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 43� �
DSolve[2*x^2*y[x]-x^3*y'[x] == y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x2√
x2 + c1

y(x) → x2√
x2 + c1

y(x) → 0
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3.6.19 problem 19
Internal problem ID [139]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y2x5 + y′x3 − 2y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(3*x^5*y(x)^2+x^3*diff(y(x),x) = 2*y(x)^2,y(x), singsol=all)� �

y(x) = x2

x5 + c1x2 + 1

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 28� �
DSolve[3*x^5*y[x]^2+x^3*y'[x] == 2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

x5 − c1x2 + 1
y(x) → 0
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3.6.20 problem 20
Internal problem ID [140]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3y + y′x− 3
x

3
2
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(3*y(x)+x*diff(y(x),x) = 3/x^(3/2),y(x), singsol=all)� �

y(x) = 2x 3
2 + c1
x3

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19� �
DSolve[3*y[x]+x*y'[x]== 3/x^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3/2 + c1
x3
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3.6.21 problem 21
Internal problem ID [141]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− 1) y +
(
x2 − 1

)
y′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve((-1+x)*y(x)+(x^2-1)*diff(y(x),x) = 1,y(x), singsol=all)� �

y(x) = ln (x− 1) + c1
x+ 1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 18� �
DSolve[(-1+x)*y[x]+(x^2-1)*y'[x] == 1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− 1) + c1
x+ 1
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3.6.22 problem 22
Internal problem ID [142]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x− 12x4y
2
3 − 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x) = 12*x^4*y(x)^(2/3)+6*y(x),y(x), singsol=all)� �

−2x4 − c1x
2 + y(x) 1

3 = 0

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 19� �
DSolve[x*y'[x]== 12*x^4*y[x]^(2/3)+6*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x6(2x2 + c1
) 3
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3.6.23 problem 23
Internal problem ID [143]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ey + cos(x)y + (eyx+ sin(x)) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 30� �
dsolve(exp(y(x))+cos(x)*y(x)+(exp(y(x))*x+sin(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −LambertW
(
x e−

c1
sin(x)

sin(x)

)
− c1

sin(x)

3 Solution by Mathematica
Time used: 8.066 (sec). Leaf size: 25� �
DSolve[Exp[y[x]]+Cos[x]*y[x]+(Exp[y[x]]*x+Sin[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 csc(x)− ProductLog
(
x csc(x)ec1 csc(x)

)
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3.6.24 problem 24
Internal problem ID [144]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

9x2y2 + x
3
2y′ − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(9*x^2*y(x)^2+x^(3/2)*diff(y(x),x) = y(x)^2,y(x), singsol=all)� �

y(x) =
√
x

2 + 6x2 + c1
√
x

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 30� �
DSolve[9*x^2*y[x]^2+x^(3/2)*y'[x] == y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x2+2√

x
− c1

y(x) → 0
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3.6.25 problem 25
Internal problem ID [145]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + (x+ 1) y′ − 3− 3x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(2*y(x)+(1+x)*diff(y(x),x) = 3+3*x,y(x), singsol=all)� �

y(x) = x+ 1 + c1

(x+ 1)2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 23� �
DSolve[2*y[x]+(1+x)*y'[x] == 3+3*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(x+ 3) + 3) + c1
(x+ 1)2
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3.6.26 problem 26
Internal problem ID [146]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _exact, _rational]

Solve

9
√
x y

4
3 − 12x 1

5y
3
2 +

(
8x 3

2y
1
3 − 15x 6

5
√
y
)
y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 43� �
dsolve(9*x^(1/2)*y(x)^(4/3)-12*x^(1/5)*y(x)^(3/2)+(8*x^(3/2)*y(x)^(1/3)-15*x^(6/5)*y(x)^(1/2))*diff(y(x),x) = 0,y(x), singsol=all)� �

125y(x) 9
2x

18
5 − 225y(x) 13

3 x
39
10 + 135y(x) 25

6 x
21
5 − 27y(x)4x 9

2 − c1 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[9*x^(1/2)*y[x]^(4/3)-12*x^(1/5)*y[x]^(3/2)+(8*x^(3/2)*y[x]^(1/3)-15*x^(6/5)*y[x]^(1/2))*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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3.6.27 problem 27
Internal problem ID [147]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3y + y4x3 + 3y′x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 70� �
dsolve(3*y(x)+x^3*y(x)^4+3*x*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 1
(ln(x) + c1)

1
3 x

y(x) =
− 1

2(ln(x)+c1)
1
3
− i

√
3

2(ln(x)+c1)
1
3

x

y(x) =
− 1

2(ln(x)+c1)
1
3
+ i

√
3

2(ln(x)+c1)
1
3

x
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3 Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 70� �
DSolve[3*y[x]+x^3*y[x]^4+3*x*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√
x3(log(x) + c1)

y(x) → −
3
√
−1

3
√
x3(log(x) + c1)

y(x) → (−1)2/3
3
√
x3(log(x) + c1)

y(x) → 0

988



3.6. Chapter 1 review problems. Page 78 CHAPTER 3. DIFFERENTIAL . . .

3.6.28 problem 28
Internal problem ID [148]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + y′x− 2 e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(y(x)+x*diff(y(x),x) = 2*exp(2*x),y(x), singsol=all)� �

y(x) = e2x + c1
x

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 17� �
DSolve[y[x]+x*y'[x] == 2*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x + c1
x
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3.6.29 problem 29
Internal problem ID [149]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + (1 + 2x) y′ − (1 + 2x)
3
2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(y(x)+(1+2*x)*diff(y(x),x) = (1+2*x)^(3/2),y(x), singsol=all)� �

y(x) = x2 + c1 + x√
1 + 2x

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 32� �
DSolve[y[x]+(1+2*x)*y'[x] == (1+2*x)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ 1)√
2x+ 1

+ c1√
−2x− 1

990



3.6. Chapter 1 review problems. Page 78 CHAPTER 3. DIFFERENTIAL . . .

3.6.30 problem 31(a)
Internal problem ID [150]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 31(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2(7 + y) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = 3*x^2*(7+y(x)),y(x), singsol=all)� �

y(x) = −7 + ex3
c1

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 20� �
DSolve[y'[x] == 3*x^2*(7+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −7 + c1e
x3

y(x) → −7
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3.6.31 problem 31 (b)
Internal problem ID [151]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 31 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2(7 + y) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = 3*x^2*(7+y(x)),y(x), singsol=all)� �

y(x) = −7 + ex3
c1

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20� �
DSolve[y'[x] == 3*x^2*(7+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −7 + c1e
x3

y(x) → −7
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3.6.32 problem 32 (b)
Internal problem ID [152]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 32 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + yx− xy3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = -x*y(x)+x*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
ex2c1 + 1

y(x) = − 1√
ex2c1 + 1

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 58� �
DSolve[y'[x] == -x*y[x]+x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
1 + ex2+2c1

y(x) → 1√
1 + ex2+2c1

y(x) → −1

y(x) → 0

y(x) → 1
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3.6.33 problem 33 (a)
Internal problem ID [153]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 33 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − −3x2 − 2y2
4yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = 1/4*(-3*x^2-2*y(x)^2)/(x*y(x)),y(x), singsol=all)� �

y(x) = −
√
2
√

x (−x3 + 2c1)
2x

y(x) =
√
2
√
x (−x3 + 2c1)

2x

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 60� �
DSolve[y'[x] == 1/4*(-3*x^2-2*y[x]^2)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x3 + 2c1√
2
√
x

y(x) →
√

−x3 + 2c1√
2
√
x
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3.6.34 problem 34 (a)
Internal problem ID [154]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 34 (a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 3y
−3x+ y

= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = (x+3*y(x))/(-3*x+y(x)),y(x), singsol=all)� �

y(x) =
3xc1 −

√
10c21x2 + 1
c1

y(x) =
3xc1 +

√
10c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 94� �
DSolve[y'[x] == (x+3*y[x])/(-3*x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x−
√
10x2 + e2c1

y(x) → 3x+
√
10x2 + e2c1

y(x) → 3x−
√
10

√
x2

y(x) →
√
10

√
x2 + 3x
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3.6.35 problem 35 (a)
Internal problem ID [155]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 35 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x+ 2yx
x2 + 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = (2*x+2*x*y(x))/(x^2+1),y(x), singsol=all)� �

y(x) = −1 +
(
x2 + 1

)
c1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 20� �
DSolve[y'[x] == (2*x+2*x*y[x])/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1
(
x2 + 1

)
y(x) → −1

996



3.6. Chapter 1 review problems. Page 78 CHAPTER 3. DIFFERENTIAL . . .

3.6.36 problem 36 (a)
Internal problem ID [156]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78
Problem number: 36 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cot(x) (√y − y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = cot(x)*(y(x)^(1/2)-y(x)),y(x), singsol=all)� �

√
y(x) −

∫ (√
sin (x)

)
cot(x)

2 dx+ c1√
sin(x)

= 0

3 Solution by Mathematica
Time used: 0.292 (sec). Leaf size: 35� �
DSolve[y'[x] == Cot[x]*(y[x]^(1/2)-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)
(√

sin(x) + e
c1
2

)
2

y(x) → 0

y(x) → 1
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3.7 Section 5.1, second order linear equations. Page
299

Local contents
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3.7.1 problem 1
Internal problem ID [157]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With initial conditions

[y(0) = 0, y′(0) = 5]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)-y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), singsol=all)� �

y(x) = −5 e−x

2 + 5 ex
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 9� �
DSolve[{y''[x]-y[x]==0,{y[0]==0,y'[0]==5}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5 sinh(x)
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3.7.2 problem 2
Internal problem ID [158]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 9y = 0

With initial conditions

[y(0) = −1, y′(0) = 15]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)-9*y(x)=0,y(0) = -1, D(y)(0) = 15],y(x), singsol=all)� �

y(x) = −3 e−3x + 2 e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-9*y[x]==0,{y[0]==-1,y'[0]==15}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5 sinh(3x)− cosh(3x)

1000
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3.7.3 problem 3
Internal problem ID [159]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With initial conditions

[y(0) = 3, y′(0) = 8]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+4*y(x)=0,y(0) = 3, D(y)(0) = 8],y(x), singsol=all)� �

y(x) = 4 sin (2x) + 3 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]+4*y[x]==0,{y[0]==3,y'[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4 sin(2x) + 3 cos(2x)

1001
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3.7.4 problem 4
Internal problem ID [160]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 25y = 0

With initial conditions

[y(0) = 10, y′(0) = −10]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+25*y(x)=0,y(0) = 10, D(y)(0) = -10],y(x), singsol=all)� �

y(x) = −2 sin (5x) + 10 cos (5x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[{y''[x]+25*y[x]==0,{y[0]==10,y'[0]==-10}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 10 cos(5x)− 2 sin(5x)

1002



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.5 problem 5
Internal problem ID [161]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = −e2x + 2 ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[{y''[x]-3*y'[x]+2*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex(ex − 2)

1003
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3.7.6 problem 6
Internal problem ID [162]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y = 0

With initial conditions

[y(0) = 7, y′(0) = −1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-6*y(x)=0,y(0) = 7, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = 4 e−3xe5x + 3 e−3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{y''[x]+y'[x]-6*y[x]==0,{y[0]==7,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(4e5x + 3
)

1004
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3.7.7 problem 7
Internal problem ID [163]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ = 0

With initial conditions

[y(0) = −2, y′(0) = 8]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)+diff(y(x),x)=0,y(0) = -2, D(y)(0) = 8],y(x), singsol=all)� �

y(x) = 6− 8 e−x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 14� �
DSolve[{y''[x]+y'[x]==0,{y[0]==-2,y'[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6− 8e−x

1005
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3.7.8 problem 8
Internal problem ID [164]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ = 0

With initial conditions

[y(0) = 4, y′(0) = −2]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)-3*diff(y(x),x)=0,y(0) = 4, D(y)(0) = -2],y(x), singsol=all)� �

y(x) = 14
3 − 2 e3x

3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 16� �
DSolve[{y''[x]-3*y'[x]==0,{y[0]==4,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
3
(
e3x − 7

)

1006
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3.7.9 problem 9
Internal problem ID [165]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = e−x(2 + x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[{y''[x]+2*y'[x]+y[x]==0,{y[0]==2,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x+ 2)

1007
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3.7.10 problem 10
Internal problem ID [166]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 10y′ + 25y = 0

With initial conditions

[y(0) = 3, y′(0) = 13]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)-10*diff(y(x),x)+25*y(x)=0,y(0) = 3, D(y)(0) = 13],y(x), singsol=all)� �

y(x) = (3− 2x) e5x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y''[x]-10*y'[x]+25*y[x]==0,{y[0]==3,y'[0]==13}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e5x(3− 2x)

1008
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3.7.11 problem 11
Internal problem ID [167]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 5]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 10� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), singsol=all)� �

y(x) = 5 sin(x)ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[{y''[x]-2*y'[x]+2*y[x]==0,{y[0]==0,y'[0]==5}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5ex sin(x)

1009
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3.7.12 problem 12
Internal problem ID [168]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 6y′ + 13y = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 22� �
dsolve([diff(y(x),x$2)+6*diff(y(x),x)+13*y(x)=0,y(0) = 2, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−3x(3 sin (2x) + 2 cos (2x))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[{y''[x]+6*y'[x]+13*y[x]==0,{y[0]==2,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(3 sin(2x) + 2 cos(2x))

1010



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.13 problem 13
Internal problem ID [169]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 2y′x+ 2y = 0

With initial conditions

[y(1) = 3, y′(1) = 1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(1) = 3, D(y)(1) = 1],y(x), singsol=all)� �

y(x) = −2x2 + 5x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[{x^2*y''[x]-2*x*y'[x]+2*y[x]==0,{y[1]==3,y'[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (5− 2x)x

1011
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3.7.14 problem 14
Internal problem ID [170]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + 2y′x− 6y = 0

With initial conditions

[y(2) = 10, y′(2) = 15]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-6*y(x)=0,y(2) = 10, D(y)(2) = 15],y(x), singsol=all)� �

y(x) = 3x5 − 16
x3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{x^2*y''[x]+2*x*y'[x]-6*y[x]==0,{y[2]==10,y'[2]==15}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x5 − 16
x3

1012



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.15 problem 15
Internal problem ID [171]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y′x+ y = 0

With initial conditions

[y(1) = 7, y′(1) = 2]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(1) = 7, D(y)(1) = 2],y(x), singsol=all)� �

y(x) = 7x− 5x ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 13� �
DSolve[{x^2*y''[x]-x*y'[x]+y[x]==0,{y[1]==7,y'[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(7− 5 log(x))

1013
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3.7.16 problem 16
Internal problem ID [172]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + y′x+ y = 0

With initial conditions

[y(1) = 2, y′(1) = 3]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(1) = 2, D(y)(1) = 3],y(x), singsol=all)� �

y(x) = 3 sin (ln(x)) + 2 cos (ln(x))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 16� �
DSolve[{x^2*y''[x]+x*y'[x]+y[x]==0,{y[1]==2,y'[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 sin(log(x)) + 2 cos(log(x))

1014
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3.7.17 problem 33
Internal problem ID [173]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y''[x]-3*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2ex + c1)

1015
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3.7.18 problem 34
Internal problem ID [174]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ − 15y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-15*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2e3x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]+2*y'[x]-15*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(c2e8x + c1
)

1016



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.19 problem 35
Internal problem ID [175]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+5*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−5x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[y''[x]+5*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
5c1e

−5x

1017
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3.7.20 problem 36
Internal problem ID [176]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 3y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(2*diff(y(x),x$2)+3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−
3x
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21� �
DSolve[2*y''[x]+3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
2
3c1e

−3x/2

1018



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.21 problem 37
Internal problem ID [177]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − y′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(2*diff(y(x),x$2)-diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[2*y''[x]-y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2 + c2e

x

1019
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3.7.22 problem 38
Internal problem ID [178]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 8y′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(4*diff(y(x),x$2)+8*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 + c2e−

3x
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[4*y''[x]+8*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2(c2ex + c1)

1020
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3.7.23 problem 39
Internal problem ID [179]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 4y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(4*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 + c2e−

x
2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[4*y''[x]+4*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2(c2x+ c1)

1021
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3.7.24 problem 40
Internal problem ID [180]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ − 12y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(9*diff(y(x),x$2)-12*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
2x
3 + c2e

2x
3 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[9*y''[x]-12*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x/3(c2x+ c1)

1022
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3.7.25 problem 41
Internal problem ID [181]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

6y′′ − 7y′ − 20y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(6*diff(y(x),x$2)-7*diff(y(x),x)-20*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
5x
2 + c2e−

4x
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26� �
DSolve[6*y''[x]-7*y'[x]-20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−4x/3 + c2e

5x/2
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3.7.26 problem 42
Internal problem ID [182]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

35y′′ − y′ − 12y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(35*diff(y(x),x$2)-diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
3x
5 + c2e−

4x
7

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[35*y''[x]-y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−4x/7 + c2e

3x/5

1024



3.7. Section 5.1, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.7.27 problem 52
Internal problem ID [183]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + y′x− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x
+ c2x
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3.7.28 problem 53
Internal problem ID [184]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2y′x− 12y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2

x4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+2*x*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
7 + c1
x4
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3.7.29 problem 54
Internal problem ID [185]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

4x2y′′ + 8y′x− 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(4*x^2*diff(y(x),x$2)+8*x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

x
3
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[4*x^2*y''[x]+8*x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1
x3/2
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3.7.30 problem 55
Internal problem ID [186]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 10� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c2 ln(x) + c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 13� �
DSolve[x^2*y''[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log(x) + c2
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3.7.31 problem 56
Internal problem ID [187]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299
Problem number: 56.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 3y′x+ 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2c2 log(x) + c1)
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3.8 Section 5.2, second order linear equations. Page
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Local contents
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3.8.1 problem 21
Internal problem ID [188]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − 3x = 0

With initial conditions

[y(0) = 2, y′(0) = −2]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+y(x)=3*x,y(0) = 2, D(y)(0) = -2],y(x), singsol=all)� �

y(x) = −5 sin(x) + 2 cos(x) + 3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[{y''[x]+y[x]==3*x,{y[0]==2,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x− 5 sin(x) + 2 cos(x)

1031



3.8. Section 5.2, second order linear . . . CHAPTER 3. DIFFERENTIAL . . .

3.8.2 problem 22
Internal problem ID [189]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y − 12 = 0

With initial conditions

[y(0) = 0, y′(0) = 10]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)-4*y(x)=12,y(0) = 0, D(y)(0) = 10],y(x), singsol=all)� �

y(x) = −e−2x + 4 e2x − 3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{y''[x]-4*y[x]==12,{y[0]==0,y'[0]==10}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5 sinh(2x) + 3 cosh(2x)− 3
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3.8.3 problem 23
Internal problem ID [190]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y − 6 = 0

With initial conditions

[y(0) = 3, y′(0) = 11]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=6,y(0) = 3, D(y)(0) = 11],y(x), singsol=all)� �

y(x) = e−x + 4 e3x − 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{y''[x]-2*y'[x]-3*y[x]==6,{y[0]==3,y'[0]==11}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x + 4e3x − 2
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3.8.4 problem 24
Internal problem ID [191]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 2y − 2x = 0

With initial conditions

[y(0) = 4, y′(0) = 8]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=2*x,y(0) = 4, D(y)(0) = 8],y(x), singsol=all)� �

y(x) = (3 cos(x) + 4 sin(x)) ex + x+ 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y''[x]-2*y'[x]+2*y[x]==2*x,{y[0]==4,y'[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ ex(4 sin(x) + 3 cos(x)) + 1
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3.8.5 problem 26(a.1)
Internal problem ID [192]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 26(a.1).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y − 4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+2*y(x)=4,y(x), singsol=all)� �

y(x) = sin
(√

2 x
)
c2 + cos

(√
2 x
)
c1 + 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[y''[x]+2*y[x]==4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

2 x
)
+ c2 sin

(√
2 x
)
+ 2
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3.8.6 problem 26(a.2)
Internal problem ID [193]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 26(a.2).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y − 6x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+2*y(x)=6*x,y(x), singsol=all)� �

y(x) = sin
(√

2 x
)
c2 + cos

(√
2 x
)
c1 + 3x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31� �
DSolve[y''[x]+2*y[x]==6*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x+ c1 cos
(√

2 x
)
+ c2 sin

(√
2 x
)
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3.8.7 problem 26(b)
Internal problem ID [194]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311
Problem number: 26(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y − 6x− 4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+2*y(x)=6*x+4,y(x), singsol=all)� �

y(x) = sin
(√

2 x
)
c2 + cos

(√
2 x
)
c1 + 3x+ 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[y''[x]+2*y[x]==6*x+4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x+ c1 cos
(√

2 x
)
+ c2 sin

(√
2 x
)
+ 2
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3.9.1 problem 1
Internal problem ID [195]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = e−2xc1 + c2e2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1e4x + c2
)
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3.9.2 problem 2
Internal problem ID [196]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − 3y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(2*diff(y(x),x$2)-3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e
3x
2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 21� �
DSolve[2*y''[x]-3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3c1e

3x/2 + c2
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3.9.3 problem 3
Internal problem ID [197]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ − 10y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)-10*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2e2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]+3*y'[x]-10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(c2e7x + c1
)
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3.9.4 problem 4
Internal problem ID [198]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − 7y′ + 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(2*diff(y(x),x$2)-7*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[2*y''[x]-7*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x/2 + c2e

3x
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3.9.5 problem 5
Internal problem ID [199]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e−3xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+6*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2x+ c1)
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3.9.6 problem 6
Internal problem ID [200]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ + 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+5*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
−5+

√
5
)
x

2 + c2e−
(
5+

√
5
)
x

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]+5*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2

(
5+

√
5
)
x
(
c2e

√
5 x + c1

)
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3.9.7 problem 7
Internal problem ID [201]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 12y′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(4*diff(y(x),x$2)-12*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
3x
2 + c2e

3x
2 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[x]-12*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x/2(c2x+ c1)
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3.9.8 problem 8
Internal problem ID [202]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 13y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+13*y(x)=0,y(x), singsol=all)� �

y(x) = c1e3x sin (2x) + c2e3x cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]-6*y'[x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x(c2 cos(2x) + c1 sin(2x))
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3.9.9 problem 9
Internal problem ID [203]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 8y′ + 25y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+8*diff(y(x),x)+25*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−4x sin (3x) + c2e−4x cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]+8*y'[x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4x(c2 cos(3x) + c1 sin(3x))
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3.9.10 problem 21
Internal problem ID [204]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 3y = 0

With initial conditions

[y(0) = 7, y′(0) = 11]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=0,y(0) = 7, D(y)(0) = 11],y(x), singsol=all)� �

y(x) = 2 e3x + 5 ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-4*y'[x]+3*y[x]==0,{y[0]==7,y'[0]==11}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
2e2x + 5

)
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3.9.11 problem 22
Internal problem ID [205]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ + 6y′ + 4y = 0

With initial conditions

[y(0) = 3, y′(0) = 4]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 31� �
dsolve([9*diff(y(x),x$2)+6*diff(y(x),x)+4*y(x)=0,y(0) = 3, D(y)(0) = 4],y(x), singsol=all)� �

y(x) = e−x
3

(
5
√
3 sin

(√
3 x

3

)
+ 3 cos

(√
3 x

3

))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39� �
DSolve[{9*y''[x]+6*y'[x]+4*y[x]==0,{y[0]==3,y'[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/3
(
5
√
3 sin

(
x√
3

)
+ 3 cos

(
x√
3

))
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3.9.12 problem 23
Internal problem ID [206]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 25y = 0

With initial conditions

[y(0) = 4, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)-6*diff(y(x),x)+25*y(x)=0,y(0) = 4, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −e3x(11 sin (4x)− 16 cos (4x))
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[{y''[x]-6*y'[x]+25*y[x]==0,{y[0]==4,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

3x(16 cos(4x)− 11 sin(4x))
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3.9.13 problem 45
Internal problem ID [207]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2iy′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)-2*I*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ix + c2e3ix

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]-2*I*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix
(
c1e

4ix + c2
)
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3.9.14 problem 46
Internal problem ID [208]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − iy′ + 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)-I*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2ix + c2e3ix

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]-I*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2ix(c1e5ix + c2
)
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3.9.15 problem 47
Internal problem ID [209]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ −
(
−2 + 2i

√
3
)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)=(-2+2*I*sqrt(3))*y(x),y(x), singsol=all)� �

y(x) = c1e
(
1+i

√
3
)
x + c2e

(
−i

√
3 −1

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41� �
DSolve[y''[x]==(-2+2*I*Sqrt[3])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x+i

√
3 x + c2e

(
−1−i

√
3
)
x
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3.9.16 problem 52
Internal problem ID [210]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + y′x+ 9y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (3 ln(x)) + c2 cos (3 ln(x))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(3 log(x)) + c2 sin(3 log(x))
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3.9.17 problem 53
Internal problem ID [211]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 7y′x+ 25y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)+7*x*diff(y(x),x)+25*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (4 ln(x))
x3 + c2 cos (4 ln(x))

x3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]+7*x*y'[x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 cos(4 log(x)) + c1 sin(4 log(x))
x3
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3.10.1 problem 15
Internal problem ID [212]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′

2 + 3x′ + 4x = 0

With initial conditions

[x(0) = 2, x′(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 17� �
dsolve([1/2*diff(x(t),t$2)+3*diff(x(t),t)+4*x(t)=0,x(0) = 2, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = −2 e−4t + 4 e−2t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20� �
DSolve[{1/2*x''[t]+3*x'[t]+4*x[t]==0,{x[0]==2,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−4t(4e2t − 2
)
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3.10.2 problem 16
Internal problem ID [213]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

3x′′ + 30x′ + 63x = 0

With initial conditions

[x(0) = 2, x′(0) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve([3*diff(x(t),t$2)+30*diff(x(t),t)+63*x(t)=0,x(0) = 2, D(x)(0) = 2],x(t), singsol=all)� �

x(t) = 4 e−3t − 2 e−7t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{3*x''[t]+30*x'[t]+63*x[t]==0,{x[0]==2,x'[0]==2}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−7t(4e4t − 2
)
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3.10.3 problem 17
Internal problem ID [214]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′ + 8x′ + 16x = 0

With initial conditions

[x(0) = 5, x′(0) = −10]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve([diff(x(t),t$2)+8*diff(x(t),t)+16*x(t)=0,x(0) = 5, D(x)(0) = -10],x(t), singsol=all)� �

x(t) = (5 + 10t) e−4t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[{x''[t]+8*x'[t]+16*x[t]==0,{x[0]==5,x'[0]==-10}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 5e−4t(2t+ 1)
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3.10.4 problem 18
Internal problem ID [215]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2x′′ + 12x′ + 50x = 0

With initial conditions

[x(0) = 0, x′(0) = −8]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve([2*diff(x(t),t$2)+12*diff(x(t),t)+50*x(t)=0,x(0) = 0, D(x)(0) = -8],x(t), singsol=all)� �

x(t) = −2 e−3t sin (4t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{2*x''[t]+12*x'[t]+50*x[t]==0,{x[0]==0,x'[0]==-8}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −2e−3t sin(4t)
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3.10.5 problem 19
Internal problem ID [216]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4x′′ + 20x′ + 169x = 0

With initial conditions

[x(0) = 4, x′(0) = 16]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 23� �
dsolve([4*diff(x(t),t$2)+20*diff(x(t),t)+169*x(t)=0,x(0) = 4, D(x)(0) = 16],x(t), singsol=all)� �

x(t) = e− 5t
2 (13 sin (6t) + 12 cos (6t))

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[{4*x''[t]+20*x'[t]+169*x[t]==0,{x[0]==4,x'[0]==16}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−5t/2(13 sin(6t) + 12 cos(6t))

1061



3.10. Section 5.4, Mechanical Vibrations. . . . CHAPTER 3. DIFFERENTIAL . . .

3.10.6 problem 20
Internal problem ID [217]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2x′′ + 16x′ + 40x = 0

With initial conditions

[x(0) = 5, x′(0) = 4]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 22� �
dsolve([2*diff(x(t),t$2)+16*diff(x(t),t)+40*x(t)=0,x(0) = 5, D(x)(0) = 4],x(t), singsol=all)� �

x(t) = e−4t(12 sin (2t) + 5 cos (2t))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[{2*x''[t]+16*x'[t]+40*x[t]==0,{x[0]==5,x'[0]==4}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−4t(12 sin(2t) + 5 cos(2t))
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3.10.7 problem 21
Internal problem ID [218]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′ + 10x′ + 125x = 0

With initial conditions

[x(0) = 6, x′(0) = 50]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 23� �
dsolve([diff(x(t),t$2)+10*diff(x(t),t)+125*x(t)=0,x(0) = 6, D(x)(0) = 50],x(t), singsol=all)� �

x(t) = 2 e−5t(4 sin (10t) + 3 cos (10t))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[{x''[t]+10*x'[t]+125*x[t]==0,{x[0]==6,x'[0]==50}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−5t(8 sin(10t) + 6 cos(10t))
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3.11. Section 5.5, Nonhomogeneous . . . CHAPTER 3. DIFFERENTIAL . . .

3.11.1 problem 1
Internal problem ID [219]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 16y − e3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+16*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = sin (4x) c2 + cos (4x) c1 +
e3x
25

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 29� �
DSolve[y''[x]+16*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

25 + c1 cos(4x) + c2 sin(4x)
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3.11.2 problem 2
Internal problem ID [220]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 3x− 4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=3*x+4,y(x), singsol=all)� �

y(x) = e−xc2 + c1e2x −
3x
2 − 5

4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''[x]-y'[x]-2*y[x]==3*x+4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x
2 + c1e

−x + c2e
2x − 5

4
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3.11.3 problem 3
Internal problem ID [221]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 6y − 2 sin (3x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-6*y(x)=2*sin(3*x),y(x), singsol=all)� �

y(x) = c2e3x + e−2xc1 +
cos (3x)

39 − 5 sin (3x)
39

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 37� �
DSolve[y''[x]-y'[x]-6*y[x]==2*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x + c2e

3x + 1
39(cos(3x)− 5 sin(3x))
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3.11.4 problem 4
Internal problem ID [222]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4y′′ + 4y′ + y − 3 exx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(4*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=3*x*exp(x),y(x), singsol=all)� �

y(x) = e−x
2 c2 + e−x

2xc1 +
(3x− 4) ex

9

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 33� �
DSolve[4*y''[x]+4*y'[x]+y[x]==3*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9e

x(3x− 4) + e−x/2(c2x+ c1)
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3.11.5 problem 5
Internal problem ID [223]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = e−x
2 sin

(√
3 x

2

)
c2 + e−x

2 cos
(√

3 x

2

)
c1 +

1
2 − sin (2x)

13 + 3 cos (2x)
26

3 Solution by Mathematica
Time used: 0.684 (sec). Leaf size: 61� �
DSolve[y''[x]+y'[x]+y[x]==Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
26(−2 sin(2x) + 3 cos(2x) + 13) + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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3.11.6 problem 6
Internal problem ID [224]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 4y′ + 7y − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(2*diff(y(x),x$2)+4*diff(y(x),x)+7*y(x)=x^2,y(x), singsol=all)� �

y(x) = e−x sin
(√

10 x

2

)
c2 + e−x cos

(√
10 x

2

)
c1 +

x2

7 − 8x
49 + 4

343

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 53� �
DSolve[2*y''[x]+4*y'[x]+7*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
343(7x(7x− 8) + 4) + e−x

(
c2 cos

(√
5
2 x

)
+ c1 sin

(√
5
2 x

))
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3.11.7 problem 7
Internal problem ID [225]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − sinh(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 69� �
dsolve(diff(y(x),x$2)-4*y(x)=sinh(x),y(x), singsol=all)� �

y(x) = e−2xc2 + c1e2x +
(3 cosh(x) + 3 sinh(x)− cosh (3x)− sinh (3x)) e−2x

24

−
e2x
(
cosh(x)− sinh(x)− cosh(3x)

3 + sinh(3x)
3

)
8

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 38� �
DSolve[y''[x]-4*y[x]==Sinh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−2x(ex − e3x + 6c1e4x + 6c2
)
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3.11.8 problem 8
Internal problem ID [226]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − cosh (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$2)-4*y(x)=cosh(2*x),y(x), singsol=all)� �

y(x) = e−2xc2 + c1e2x +
(−4x− 2) e−2x

32 + e2x(4x− 1)
32

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 38� �
DSolve[y''[x]-4*y[x]==Cosh[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32e

−2x(−4x+ e4x(4x− 1 + 32c1)− 1 + 32c2
)
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3.11.9 problem 9
Internal problem ID [227]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − 3y − 1− exx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-3*y(x)=1+x*exp(x),y(x), singsol=all)� �

y(x) = e−3xc2 + exc1 −
1
3 + (24x2 − 12x+ 3) ex

192

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 38� �
DSolve[y''[x]+2*y'[x]-3*y[x]==1+x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
64e

x
(
8x2 − 4x+ 1 + 64c2

)
+ c1e

−3x − 1
3

1073



3.11. Section 5.5, Nonhomogeneous . . . CHAPTER 3. DIFFERENTIAL . . .

3.11.10 problem 10
Internal problem ID [228]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 2 cos (3x)− 3 sin (3x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+9*y(x)=2*cos(3*x)+3*sin(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
(−9x+ 2) cos (3x)

18 + sin (3x)x
3

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 39� �
DSolve[y''[x]+9*y[x]==2*Cos[3*x]+3*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

2 + 1
9 + c1

)
cos(3x) + 1

12(4x+ 1 + 12c2) sin(3x)
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3.11.11 problem 16
Internal problem ID [229]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 2x2e3x − 5 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+9*y(x)=2*x^2*exp(3*x)+5,y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
5
9 +

(
x− 1

3

)2 e3x
9

3 Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 40� �
DSolve[y''[x]+9*y[x]==2*x^2*Exp[3*x]+5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
81
(
e3x(1− 3x)2 + 81c1 cos(3x) + 81c2 sin(3x) + 45

)
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3.11.12 problem 21
Internal problem ID [230]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 2y − ex sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=exp(x)*sin(x),y(x), singsol=all)� �

y(x) = sin(x)exc2 + cos(x)exc1 −
ex(x cos(x)− sin(x))

2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 28� �
DSolve[y''[x]-2*y'[x]+2*y[x]==Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

x((x− 2c2) cos(x)− 2c1 sin(x))
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3.11.13 problem 23
Internal problem ID [231]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 3x cos (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$2)+4*y(x)=3*x*cos(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
3 sin (2x)x2

8 − 3 sin (2x)
64 + 3x cos (2x)

16

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 38� �
DSolve[y''[x]+4*y[x]==3*x*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
64
(
24x2 − 3 + 64c2

)
sin(2x) +

(
3x
16 + c1

)
cos(2x)
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3.11.14 problem 25
Internal problem ID [232]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − x
(
e−x − e−2x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=x*(exp(-x)-exp(-2*x)),y(x), singsol=all)� �

y(x) =
(
−e−xc1 +

x2

2 − x+ e−xx2

2 + x e−x + e−x + c2

)
e−x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 41� �
DSolve[y''[x]+3*y'[x]+2*y[x]==x*(Exp[-x]-Exp[-2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2x(x2 + ex
(
x2 − 2x+ 2 + 2c2

)
+ 2(x+ 1 + c1)

)
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3.11.15 problem 26
Internal problem ID [233]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 13y − x e3x sin (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+13*y(x)=x*exp(3*x)*sin(2*x),y(x), singsol=all)� �

y(x) = e3x sin (2x) c2 + e3x cos (2x) c1 −
e3x
(
x cos (2x)− sin(2x)

2

)
x

8

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 43� �
DSolve[y''[x]-6*y'[x]+13*y[x]==x*Exp[3*x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
64e

3x((−8x2 + 1 + 64c2
)
cos(2x) + 4(x+ 16c1) sin(2x)

)
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3.11.16 problem 31
Internal problem ID [234]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y − 2x = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)+4*y(x)=2*x,y(0) = 1, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = 3 sin (2x)
4 + cos (2x) + x

2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[{y''[x]+4*y[x]==2*x,{y[0]==1,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(2x) + 1
2(x+ 3 sin(x) cos(x))
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3.11.17 problem 32
Internal problem ID [235]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − ex = 0

With initial conditions

[y(0) = 0, y′(0) = 3]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(x),y(0) = 0, D(y)(0) = 3],y(x), singsol=all)� �

y(x) = (e3x + 15 ex − 16) e−2x

6

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 26� �
DSolve[{y''[x]+3*y'[x]+2*y[x]==Exp[x],{y[0]==0,y'[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−2x(15ex + e3x − 16
)
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3.11.18 problem 33
Internal problem ID [236]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − sin (2x) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)+9*y(x)=sin(2*x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = −8(cos2(x)) sin(x)
15 + 2 cos(x) sin(x)

5 + 2 sin(x)
15 + 4

(
cos3(x)

)
− 3 cos(x)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 26� �
DSolve[{y''[x]+9*y[x]==Sin[2*x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5 sin(2x)− 2

15 sin(3x) + cos(3x)
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3.11. Section 5.5, Nonhomogeneous . . . CHAPTER 3. DIFFERENTIAL . . .

3.11.19 problem 34
Internal problem ID [237]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − cos(x) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)+y(x)=cos(x),y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = (−2 + x) sin(x)
2 + cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 17� �
DSolve[{y''[x]+y[x]==Cos[x],{y[0]==1,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 2) sin(x) + cos(x)
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3.11.20 problem 35
Internal problem ID [238]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 2y − x− 1 = 0

With initial conditions

[y(0) = 3, y′(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=x+1,y(0) = 3, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = (4 cos(x)− 5 sin(x)) ex
2 + x

2 + 1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[{y''[x]-2*y'[x]+2*y[x]==x+1,{y[0]==3,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x+ ex(4 cos(x)− 5 sin(x)) + 2)
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3.11.21 problem 44
Internal problem ID [239]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) sin (3x) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x)*sin(3*x),y(x), singsol=all)� �

y(x) = e−x
2 sin

(√
3 x

2

)
c2 + e−x

2 cos
(√

3 x

2

)
c1 −

4 sin (2x) cos (2x)
241

+ sin (2x)
13 + 15(cos2 (2x))

241 − 3 cos (2x)
26 − 15

482

3 Solution by Mathematica
Time used: 2.531 (sec). Leaf size: 75� �
DSolve[y''[x]+y'[x]+y[x]==Sin[x]*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
13 sin(2x)− 2

241 sin(4x)− 3
26 cos(2x) + 15

482 cos(4x)

+ e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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3.11.22 problem 45
Internal problem ID [240]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y −
(
sin4(x)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+9*y(x)=sin(x)^4,y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
(cos2 (2x))

28 − cos (2x)
10 + 5

84

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 39� �
DSolve[y''[x]+9*y[x]==Sin[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
10 cos(2x)− 1

56 cos(4x) + c1 cos(3x) + c2 sin(3x) +
1
24
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3.11.23 problem 46
Internal problem ID [241]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − x
(
cos3(x)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+y(x)=x*cos(x)^3,y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 +
(12x2 + 6(cos2(x)) + 9) sin(x)

64 − x(cos3(x))
8 + 9x cos(x)

32

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 50� �
DSolve[y''[x]+y[x]==x*Cos[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
128
(
4
(
6x2 − 3 + 32c2

)
sin(x) + 3 sin(3x)− 4x cos(3x) + 8(3x+ 16c1) cos(x)

)
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3.11.24 problem 47
Internal problem ID [242]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − 4 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=4*exp(x),y(x), singsol=all)� �

y(x) = −e−2xc1 +
2 ex
3 + e−xc2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[y''[x]+3*y'[x]+2*y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ex
3 + c1e

−2x + c2e
−x
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3.11.25 problem 48
Internal problem ID [243]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ − 8y − 3 e−2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-8*y(x)=3*exp(-2*x),y(x), singsol=all)� �

y(x) = e4xc2 + e−2xc1 −
e−2xx

2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 30� �
DSolve[y''[x]-2*y'[x]-8*y[x]==3*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
−x

2 + c2e
6x − 1

12 + c1

)

1089



3.11. Section 5.5, Nonhomogeneous . . . CHAPTER 3. DIFFERENTIAL . . .

3.11.26 problem 49
Internal problem ID [244]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 4y − 2 e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=2*exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + e2xxc1 + e2xx2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20� �
DSolve[y''[x]-4*y'[x]+4*y[x]==2*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x(x+ c2) + c1)
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3.11.27 problem 50
Internal problem ID [245]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − sinh (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)-4*y(x)=sinh(2*x),y(x), singsol=all)� �

y(x) = e−2xc2 + c1e2x +
e2x(4x− 1)

32 + e−2xx

8

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 38� �
DSolve[y''[x]-4*y[x]==Sinh[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32e

−2x(4x+ e4x(4x− 1 + 32c1) + 1 + 32c2
)
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3.11.28 problem 51
Internal problem ID [246]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − cos (3x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+4*y(x)=cos(3*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 −
cos (3x)

5

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 28� �
DSolve[y''[x]+4*y[x]==Cos[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
5 cos(3x) + c1 cos(2x) + c2 sin(2x)
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3.11.29 problem 52
Internal problem ID [247]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − sin (3x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+9*y(x)=sin(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
cos (3x)x

6

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 33� �
DSolve[y''[x]+9*y[x]==Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

6 + c1
)
cos(3x) + 1

36(1 + 36c2) sin(3x)
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3.11.30 problem 53
Internal problem ID [248]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 2 sec (3x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+9*y(x)=2*sec(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
2 sin (3x)x

3 −
2 ln

(
1

cos(3x)

)
cos (3x)

9

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 39� �
DSolve[y''[x]+9*y[x]==2*Sec[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3(2x+ 3c2) sin(3x) + cos(3x)

(
2
9 log(cos(3x)) + c1

)
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3.11.31 problem 54
Internal problem ID [249]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
csc2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+y(x)=csc(x)^2,y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 − 1− ln
(
1− cos(x)
sin(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 34� �
DSolve[y''[x]+y[x]==Csc[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(x) + cos(x)
(
− log

(
sin
(x
2

))
+ log

(
cos
(x
2

))
+ c1

)
− 1
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3.11.32 problem 55
Internal problem ID [250]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+4*y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 −
sin (2x)x

8 + 1
8 − cos (2x)

8

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 63� �
DSolve[y''[x]+4*y[x]==sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(2x)
(∫ x

1

1
2 cos(2K[2]) sin(K[2])2dK[2] + c2

)
+ cos(2x)

(∫ x

1
− cos(K[1]) sin(K[1])2 sin(K[1])dK[1] + c1

)
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3.11.33 problem 56
Internal problem ID [251]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 56.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − exx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-4*y(x)=x*exp(x),y(x), singsol=all)� �

y(x) = e−2xc2 + c1e2x −
(3x+ 2) ex

9

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34� �
DSolve[y''[x]-4*y[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
9e

x(3x+ 2) + c1e
2x + c2e

−2x
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3.11.34 problem 57
Internal problem ID [252]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 57.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + y′x− y − 72x5 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=72*x^5,y(x), singsol=all)� �

y(x) = c2x+ 3x5 + c1
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==72*x^5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x5 + c2x+ c1
x
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3.11.35 problem 58
Internal problem ID [253]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 58.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 4y′x+ 6y − x3 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x^3,y(x), singsol=all)� �

y(x) = x3c2 + c1x
2 + x3(ln(x)− 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(x log(x) + (−1 + c2)x+ c1)
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3.11.36 problem 59
Internal problem ID [254]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 59.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 4y − x4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=x^4,y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + x4

4

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x

2(x2 + 8c2 log(x) + 4c1
)
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3.11.37 problem 60
Internal problem ID [255]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 60.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4y′x+ 3y − 8x 4
3 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 20� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+3*y(x)=8*x^(4/3),y(x), singsol=all)� �

y(x) = x
3
2 c2 + c1

√
x − 72x 4

3

5

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+3*y[x]==8*x^(4/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5
√
x
(
−72x5/6 + 5c2x+ 5c1

)
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3.11.38 problem 61
Internal problem ID [256]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+ y − ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=ln(x),y(x), singsol=all)� �

y(x) = sin (ln(x)) c2 + cos (ln(x)) c1 + ln(x)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]+x*y'[x]+y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1 cos(log(x)) + c2 sin(log(x))
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3.11.39 problem 62
Internal problem ID [257]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ − 2y′x+ 2y − x2 + 1 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 42� �
dsolve((x^2-1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=x^2-1,y(x), singsol=all)� �

y(x) = c2x+
(
x2 + 1

)
c1 +

(x− 1)2 ln (x− 1)
2 + (x+ 1)2 ln (x+ 1)

2 − x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(x log(x) + (−1 + c2)x+ c1)
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3.12.1 problem 1
Internal problem ID [258]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 9x− 10 cos (2t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve([diff(x(t),t$2)+9*x(t)=10*cos(2*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = −8
(
cos3(t)

)
+ 6 cos(t) + 4

(
cos2(t)

)
− 2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18� �
DSolve[{x''[t]+9*x[t]==10*Cos[2*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 2(cos(2t)− cos(3t))
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3.12.2 problem 2
Internal problem ID [259]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 4x− 5 sin (3t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve([diff(x(t),t$2)+4*x(t)=5*sin(3*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = 3 sin (2t)
2 − sin (3t)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 18� �
DSolve[{x''[t]+4*x[t]==5*Sin[3*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 3 sin(t) cos(t)− sin(3t)
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3.12.3 problem 3
Internal problem ID [260]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 100x− 225 cos (5t)− 300 sin (5t) = 0

With initial conditions

[x(0) = 375, x′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 29� �
dsolve([diff(x(t),t$2)+100*x(t)=225*cos(5*t)+300*sin(5*t),x(0) = 375, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = 744
(
cos2 (5t)

)
+ (−4 sin (5t) + 3) cos (5t) + 4 sin (5t)− 372

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 30� �
DSolve[{x''[t]+100*x[t]==225*Cos[5*t]+300*Sin[5*t],{x[0]==375,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 4 sin(5t)− 2 sin(10t) + 3 cos(5t) + 372 cos(10t)
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3.12.4 problem 4
Internal problem ID [261]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 25x− 90 cos (4t) = 0

With initial conditions

[x(0) = 0, x′(0) = 90]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 23� �
dsolve([diff(x(t),t$2)+25*x(t)=90*cos(4*t),x(0) = 0, D(x)(0) = 90],x(t), singsol=all)� �

x(t) = −160
(
cos5(t)

)
+ (288 sin(t) + 80)

(
cos4(t)

)
+ 200

(
cos3(t)

)
+ (−216 sin(t)− 80)

(
cos2(t)

)
− 50 cos(t) + 18 sin(t) + 10

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 26� �
DSolve[{x''[t]+25*x[t]==90*Cos[4*t],{x[0]==0,x'[0]==90}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 2(9 sin(5t) + 5 cos(4t)− 5 cos(5t))
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3.12.5 problem 5
Internal problem ID [262]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

mx′′ + kx− F0 cos (ωt) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 43� �
dsolve(m*diff(x(t),t$2)+k*x(t)=F__0*cos(omega*t),x(t), singsol=all)� �

x(t) = sin
(√

k t√
m

)
c2 + cos

(√
k t√
m

)
c1 +

F0 cos (ωt)
−mω2 + k

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 54� �
DSolve[m*x''[t]+k*x[t]==F0*Cos[omega*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → F0 cos(ωt)
k −mω2 + c1 cos

(√
k t√
m

)
+ c2 sin

(√
k t√
m

)
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3.12.6 problem 7
Internal problem ID [263]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 4x′ + 4x− 10 cos (3t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(x(t),t$2)+4*diff(x(t),t)+4*x(t)=10*cos(3*t),x(t), singsol=all)� �

x(t) = e−2tc2 + e−2ttc1 −
50 cos (3t)

169 + 120 sin (3t)
169

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 36� �
DSolve[x''[t]+4*x'[t]+4*x[t]==10*Cos[3*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → − 10
169(5 cos(3t)− 12 sin(3t)) + e−2t(c2t+ c1)
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3.12.7 problem 8
Internal problem ID [264]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 3x′ + 5x+ 4 cos (5t) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 43� �
dsolve(diff(x(t),t$2)+3*diff(x(t),t)+5*x(t)=-4*cos(5*t),x(t), singsol=all)� �

x(t) = e− 3t
2 sin

(√
11 t

2

)
c2 + e− 3t

2 cos
(√

11 t

2

)
c1 −

12 sin (5t)
125 + 16 cos (5t)

125

3 Solution by Mathematica
Time used: 0.804 (sec). Leaf size: 60� �
DSolve[x''[t]+3*x'[t]+5*x[t]==-4*Cos[5*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 4
125(4 cos(5t)− 3 sin(5t)) + e−3t/2

(
c2 cos

(√
11 t

2

)
+ c1 sin

(√
11 t

2

))
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3.12.8 problem 9
Internal problem ID [265]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x′′ + 2x′ + x− 3 sin (10t) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(2*diff(x(t),t$2)+2*diff(x(t),t)+x(t)=3*sin(10*t),x(t), singsol=all)� �

x(t) = e− t
2 sin

(
t

2

)
c2 + e− t

2 cos
(
t

2

)
c1 −

597 sin (10t)
40001 − 60 cos (10t)

40001

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 50� �
DSolve[2*x''[t]+2*x'[t]+x[t]==3*Sin[10*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −3(199 sin(10t) + 20 cos(10t))
40001 + e−t/2

(
c2 cos

(
t

2

)
+ c1 sin

(
t

2

))
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3.12.9 problem 10
Internal problem ID [266]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 3x′ + 3x− 8 cos (10t)− 6 sin (10t) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 43� �
dsolve(diff(x(t),t$2)+3*diff(x(t),t)+3*x(t)=8*cos(10*t)+6*sin(10*t),x(t), singsol=all)� �

x(t) = e− 3t
2 sin

(√
3 t

2

)
c2 + e− 3t

2 cos
(√

3 t

2

)
c1 −

342 sin (10t)
10309 − 956 cos (10t)

10309

3 Solution by Mathematica
Time used: 0.714 (sec). Leaf size: 60� �
DSolve[x''[t]+3*x'[t]+3*x[t]==8*Cos[10*t]+6*Sin[10*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −2(171 sin(10t) + 478 cos(10t))
10309 + e−3t/2

(
c2 cos

(√
3 t

2

)
+ c1 sin

(√
3 t

2

))
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3.12.10 problem 11
Internal problem ID [267]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 4x′ + 5x− 10 cos (3t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 30� �
dsolve([diff(x(t),t$2)+4*diff(x(t),t)+5*x(t)=10*cos(3*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = (cos(t)− 7 sin(t)) e−2t

4 − cos (3t)
4 + 3 sin (3t)

4

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 35� �
DSolve[{x''[t]+4*x'[t]+5*x[t]==10*Cos[3*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
4
(
3 sin(3t)− cos(3t) + e−2t(cos(t)− 7 sin(t))

)
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3.12.11 problem 12
Internal problem ID [268]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 6x′ + 13x− 10 sin (5t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
dsolve([diff(x(t),t$2)+6*diff(x(t),t)+13*x(t)=10*sin(5*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = (50 cos (2t) + 125 sin (2t)) e−3t

174 − 25 cos (5t)
87 − 10 sin (5t)

87

3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 45� �
DSolve[{x''[t]+6*x'[t]+13*x[t]==10*Sin[5*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 5
174
(
5e−3t(5 sin(2t) + 2 cos(2t))− 2(2 sin(5t) + 5 cos(5t))

)
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3.12.12 problem 12
Internal problem ID [269]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 6x′ + 13x− 10 sin (5t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 37� �
dsolve([diff(x(t),t$2)+6*diff(x(t),t)+13*x(t)=10*sin(5*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = (50 cos (2t) + 125 sin (2t)) e−3t

174 − 25 cos (5t)
87 − 10 sin (5t)

87

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 45� �
DSolve[{x''[t]+6*x'[t]+13*x[t]==10*Sin[5*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 5
174
(
5e−3t(5 sin(2t) + 2 cos(2t))− 2(2 sin(5t) + 5 cos(5t))

)
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3.12.13 problem 13
Internal problem ID [270]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 2x′ + 26x− 600 cos (10t) = 0

With initial conditions

[x(0) = 10, x′(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 37� �
dsolve([diff(x(t),t$2)+2*diff(x(t),t)+26*x(t)=600*cos(10*t),x(0) = 10, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = (25790 cos (5t)− 842 sin (5t)) e−t

1469 − 11100 cos (10t)
1469 + 3000 sin (10t)

1469

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 45� �
DSolve[{x''[t]+2*x'[t]+26*x[t]==600*Cos[10*t],{x[0]==10,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−t(−842 sin(5t) + 25790 cos(5t)− 300et(37 cos(10t)− 10 sin(10t)))
1469
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3.12.14 problem 14
Internal problem ID [271]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 8x′ + 25x− 200 cos(t)− 520 sin(t) = 0

With initial conditions

[x(0) = −30, x′(0) = −10]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 31� �
dsolve([diff(x(t),t$2)+8*diff(x(t),t)+25*x(t)=200*cos(t)+520*sin(t),x(0) = -30, D(x)(0) = -10],x(t), singsol=all)� �

x(t) = (−31 cos (3t)− 52 sin (3t)) e−4t + cos(t) + 22 sin(t)

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 32� �
DSolve[{x''[t]+8*x'[t]+25*x[t]==200*Cos[t]+520*Sin[t],{x[0]==-30,x'[0]==-10}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 22 sin(t) + cos(t)− e−4t(52 sin(3t) + 31 cos(3t))
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3.13 Section 7.2, Matrices and Linear systems. Page
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3.13.1 problem problem 3
Internal problem ID [272]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 3.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3y(t)
y′(t) = 3x(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 35� �
dsolve([diff(x(t),t)=-3*y(t),diff(y(t),t)=3*x(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1 cos (3t)− c2 sin (3t)

y(t) = c1 sin (3t) + c2 cos (3t)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 38� �
DSolve[{x'[t]==3*y[t],y'[t]==3*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cosh(3t) + c2 sinh(3t)

y(t) → c2 cosh(3t) + c1 sinh(3t)
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3.13.2 problem problem 4
Internal problem ID [273]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 4.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− 2y(t)
y′(t) = 2x(t) + y(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 78� �
dsolve([diff(x(t),t)=3*x(t)-2*y(t),diff(y(t),t)=2*x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −
e2t
(√

3 sin
(√

3 t
)
c2 −

√
3 cos

(√
3 t
)
c1 − sin

(√
3 t
)
c1 − cos

(√
3 t
)
c2
)

2

y(t) = e2t
(
sin
(√

3 t
)
c1 + cos

(√
3 t
)
c2
)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 96� �
DSolve[{x'[t]==3*x[t]-2*y[t],y'[t]==2*x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

2t
(
3c1 cos

(√
3 t
)
+

√
3 (c1 − 2c2) sin

(√
3 t
))

y(t) → 1
3e

2t
(
3c2 cos

(√
3 t
)
+

√
3 (2c1 − c2) sin

(√
3 t
))
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3.13.3 problem problem 5
Internal problem ID [274]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 5.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + 4y(t) + 3 et

y′(t) = 5x(t)− y(t)− t2

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 112� �
dsolve([diff(x(t),t)=2*x(t)+4*y(t)+3*exp(t),diff(y(t),t)=5*x(t)-y(t)-t^2],[x(t), y(t)], singsol=all)� �

x(t) = e
(
1+

√
89

)
t

2 c2
√
89

10 − e−
(
−1+

√
89

)
t

2 c1
√
89

10 + 3 e
(
1+

√
89

)
t

2 c2
10

+ 3 e−
(
−1+

√
89

)
t

2 c1
10 + 2t2

11 − 3 et
11 − 2t

121 + 23
1331

y(t) = e
(
1+

√
89

)
t

2 c2 + e−
(
−1+

√
89

)
t

2 c1 −
t2

11 − 15 et
22 + 12t

121 − 17
1331
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3 Solution by Mathematica
Time used: 0.89 (sec). Leaf size: 253� �
DSolve[{x'[t]==2*x[t]+4*y[t]+3*Exp[t],y'[t]==5*x[t]-y[t]-t^2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 22t(11t− 1)− 363et + 23
1331 +

((
43

√
89 − 89

)
c1 − 4

(
89 +

√
89
)
c2
)
e
− 1

2

(√
89 −1

)
t

89
(
1 +

√
89
)

+
2
((

89 + 23
√
89
)
c1 + 2

(
89 +

√
89
)
c2
)
e

1
2

(
1+

√
89
)
t

89
(
1 +

√
89
)

y(t) → 22(12− 11t)t− 1815et − 34
2662

+

(
2
(
89 + 23

√
89
)
c2 − 5

(
89 +

√
89
)
c1
)
e
− 1

2

(√
89 −1

)
t

89
(
1 +

√
89
)

+

(
5
(
89 +

√
89
)
c1 +

(
43

√
89 − 89

)
c2
)
e

1
2

(
1+

√
89
)
t

89
(
1 +

√
89
)
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3.13.4 problem problem 7
Internal problem ID [275]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 7.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = y(t) + z(t)
y′(t) = z(t) + x(t)
z′(t) = x(t) + y(t)

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 64� �
dsolve([diff(x(t),t)=y(t)+z(t),diff(y(t),t)=z(t)+x(t),diff(z(t),t)=x(t)+y(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −2c2e−t + c3e2t − e−tc1

y(t) = c2e−t + c3e2t + e−tc1

z(t) = c2e−t + c3e2t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 114� �
DSolve[{x'[t]==y[t]+z[t],y'[t]==z[t]+x[t],z'[t]==x[t]+y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−t
(
c1
(
e3t + 2

)
+ (c2 + c3)

(
e3t − 1

))
y(t) → 1

3e
−t
(
(c1 + c2 + c3)e3t − c1 + 2c2 − c3

)
z(t) → 1

3e
−t
(
(c1 + c2 + c3)e3t − c1 − c2 + 2c3

)
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3.13.5 problem problem 11
Internal problem ID [276]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x2(t)

x′
2(t) = 2x3(t)

x′
3(t) = 3x4(t)

x′
4(t) = 4x1(t)

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 171� �
dsolve([diff(x__1(t),t)=x__2(t),diff(x__2(t),t)=2*x__3(t),diff(x__3(t),t)=3*x__4(t),diff(x__4(t),t)=4*x__1(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −
24 1

4

(
c1e−24

1
4 t − c2e24

1
4 t + cos

(
24 1

4 t
)
c3 + sin

(
24 1

4 t
)
c4
)

4

x2(t) =

√
6
(
c1e−24

1
4 t + c2e24

1
4 t − c4 cos

(
24 1

4 t
)
+ c3 sin

(
24 1

4 t
))

2

x3(t) = −
24 3

4

(
c1e−24

1
4 t − c2e24

1
4 t − cos

(
24 1

4 t
)
c3 − sin

(
24 1

4 t
)
c4
)

8

x4(t) = c1e−24
1
4 t + c2e24

1
4 t − c3 sin

(
24 1

4 t
)
+ c4 cos

(
24 1

4 t
)
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3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 391� �
DSolve[{x1'[t]==x2[t],x2'[t]==2*x3[t],x3'[t]==3*x4[t],x4'[t]==4*x1[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4

(
c1RootSum

[
#14 − 24&, e#1t&

]
+ c2RootSum

[
#14 − 24&,

e#1t

#1 &
]

+ 6c4RootSum
[
#14 − 24&,

e#1t

#13
&
]
+ 2c3RootSum

[
#14 − 24&,

e#1t

#12
&
])

x2(t) → 1
4

(
c2RootSum

[
#14 − 24&, e#1t&

]
+ 2c3RootSum

[
#14 − 24&,

e#1t

#1 &
]

+ 24c1RootSum
[
#14 − 24&,

e#1t

#13
&
]
+ 6c4RootSum

[
#14 − 24&,

e#1t

#12
&
])

x3(t) → 1
4c3RootSum

[
#14 − 24&, e#1t&

]
+ 3

4c4RootSum
[
#14 − 24&,

e#1t

#1 &
]

+ 3c2RootSum
[
#14 − 24&,

e#1t

#13
&
]
+ 3c1RootSum

[
#14 − 24&,

e#1t

#12
&
]

x4(t) → 1
4c4RootSum

[
#14 − 24&, e#1t&

]
+ c1RootSum

[
#14 − 24&,

e#1t

#1 &
]

+ 2c3RootSum
[
#14 − 24&,

e#1t

#13
&
]
+ c2RootSum

[
#14 − 24&,

e#1t

#12
&
]
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3.13.6 problem problem 12
Internal problem ID [277]
Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417
Problem number: problem 12.
ODE order: 1.
ODE degree: 1.

Solve
x′
1(t) = x2(t) + x3(t) + 1

x′
2(t) = x3(t) + x4(t) + t

x′
3(t) = x1(t) + x4(t) + t2

x′
4(t) = x1(t) + x2(t) + t3

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 273� �
dsolve([diff(x__1(t),t)=x__2(t)+x__3(t)+1,diff(x__2(t),t)=x__3(t)+x__4(t)+t,diff(x__3(t),t)=x__1(t)+x__4(t)+t^2,diff(x__4(t),t)=x__1(t)+x__2(t)+t^3],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −11t
16 + t2

16 + 5
16 − t4

16 − 7t3
24 − c4 +

c2e−t cos(t)
2

+ c2 sin(t)e−t

2 − c3e−t cos(t)
2 + c3e−t sin(t)

2 + c1e2t
2

x2(t) = −3
2 − 3t

16 + t2

16 + t4

16 − 11t3
24 + c4 +

c2e−t cos(t)
2

− c2 sin(t)e−t

2 + c3e−t cos(t)
2 + c3e−t sin(t)

2 + c1e2t
2

x3(t) =
5t
16 − 15t2

16 − 3
16 − t4

16 + 5t3
24 − c4 −

c2e−t cos(t)
2

− c2 sin(t)e−t

2 + c3e−t cos(t)
2 − c3e−t sin(t)

2 + c1e2t
2

x4(t) =
c1e2t
2 − c2e−t cos(t)

2 + c2 sin(t)e−t

2 − c3e−t cos(t)
2

− c3e−t sin(t)
2 − 7t2

16 + t3

24 + t4

16 − 19t
16 + c4
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3 Solution by Mathematica
Time used: 1.058 (sec). Leaf size: 369� �
DSolve[{x1'[t]==x2[t]+x3[t]+1,x2'[t]==x3[t]+x4[t]+t,x3'[t]==x1[t]+x4[t]+t^2,x4'[t]==x1[t]+x2[t]+t^3},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
96e

−t
(
et
(
−2t(t(t(3t+ 14)− 3) + 33)

+ 3
(
8(c1 + c2 + c3 + c4)e2t − 3 + 8c1 − 8c2 + 8c3 − 8c4

))
+ 48(c1 − c3) cos(t)
+ 48(c2 − c4) sin(t)

)
x2(t)→ 1

96e
−t
(
et
(
2t(t(t(3t−22)+3)−9)+3

(
8(c1+c2+c3+c4)e2t−35−8c1+8c2−8c3+8c4

))
+ 48(c2 − c4) cos(t) + 48(c3 − c1) sin(t)

)
x3(t) → 1

96e
−t
(
et
(
2t(t((10− 3t)t− 45) + 15)

+ 3
(
8(c1 + c2 + c3 + c4)e2t − 19 + 8c1 − 8c2 + 8c3 − 8c4

))
+ 48(c3 − c1) cos(t)
+ 48(c4 − c2) sin(t)

)
x4(t)→ 1

96e
−t
(
et
(
2t(t(t+3)(3t−7)−57)+3

(
8(c1+c2+c3+c4)e2t+13−8c1+8c2−8c3+8c4

))
+ 48(c4 − c2) cos(t) + 48(c1 − c3) sin(t)

)
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4.1.1 problem problem 38
Internal problem ID [278]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 38.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + y′x− 9y = 0

Given that one solution of the ode is

y1 = x3

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)-9*y(x)=0,x^3],y(x), singsol=all)� �

y(x) = c1x
3 + c2

x3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
6 + c1
x3
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4.1.2 problem problem 39
Internal problem ID [279]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 4y′ + y = 0

Given that one solution of the ode is

y1 = ex
2

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve([4*diff(y(x),x$2)-4*diff(y(x),x)+y(x)=0,exp(x/2)],y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e

x
2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[x]-4*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2(c2x+ c1)
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4.1.3 problem problem 40
Internal problem ID [280]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(2 + x) y′ + (2 + x) y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-x*(x+2)*diff(y(x),x)+(x+2)*y(x)=0,x],y(x), singsol=all)� �

y(x) = xc1 + c2x ex

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-x*(x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2ex + c1)
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4.1.4 problem problem 41
Internal problem ID [281]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1) y′′ − (2 + x) y′ + y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve([(x+1)*diff(y(x),x$2)-(x+2)*diff(y(x),x)+y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1(2 + x) + c2ex

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 29� �
DSolve[(x+1)*y''[x]-(x+2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x+1 − 2c2(x+ 2)√

2e
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4.1.5 problem problem 42
Internal problem ID [282]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ + 2y′x− 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve([(1-x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,x],y(x), singsol=all)� �

y(x) = xc1 + c2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[(1-x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1 (c1(x− 1)2 + c2x)√

1− x2
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4.1.6 problem problem 43
Internal problem ID [283]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2y′x+ 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = xc1 + c2

(
−x ln (x+ 1)

2 + x ln (x− 1)
2 + 1

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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4.1.7 problem problem 44
Internal problem ID [284]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.2, Higher-Order Linear Differential Equations. General solutions of Linear
Equations. Page 288
Problem number: problem 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+
(
x2 − 1

4

)
y = 0

Given that one solution of the ode is

y1 =
cos(x)√

x

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,x^(-1/2)*cos(x)],y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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4.2 Section 5.3, Higher-Order Linear Differential
Equations. Homogeneous Equations with
Constant Coefficients. Page 300

Local contents
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4.2.21 problem problem 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1159
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4.2.1 problem problem 10
Internal problem ID [285]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 10.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

5y′′′′ + 3y′′′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(5*diff(y(x),x$4)+3*diff(y(x),x$3)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3x
2 + c4e−

3x
5

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 30� �
DSolve[5*y''''[x]+3*y'''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −125
27 c1e

−3x/5 + x(c4x+ c3) + c2
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4.2.2 problem problem 11
Internal problem ID [286]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 11.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 8y′′′ + 16y′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-8*diff(y(x),x$3)+16*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3e4x + c4e4xx

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 34� �
DSolve[y''''[x]-8*y'''[x]+16*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32e

4x(c2(2x− 1) + 2c1) + c4x+ c3
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4.2.3 problem problem 12
Internal problem ID [287]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 12.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 3y′′′ + 3y′′ − y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-3*diff(y(x),x$3)+3*diff(y(x),x$2)-diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2ex + c3exx+ c4exx2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 31� �
DSolve[y''''[x]-3*y'''[x]+3*y''[x]-y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2(x− 1) + c3((x− 2)x+ 2) + c1) + c4
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4.2.4 problem problem 13
Internal problem ID [288]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 13.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

9y′′′ + 12y′′ + 4y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(9*diff(y(x),x$3)+12*diff(y(x),x$2)+4*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−
2x
3 + c3e−

2x
3 x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 32� �
DSolve[9*y'''[x]+12*y''[x]+4*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 −
3
4e

−2x/3(c2(2x+ 3) + 2c1)
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4.2.5 problem problem 14
Internal problem ID [289]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 3y′′ − 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$4)+3*diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3 sin (2x) + c4 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''''[x]+3*y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + c4e

x + c1 cos(2x) + c2 sin(2x)
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4.2.6 problem problem 15
Internal problem ID [290]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 15.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 16y′′ + 16y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 75� �
dsolve(diff(y(x),x$4)-16*diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
−
√
3

√
2 −

√
2
)
x + c2e

(√
3

√
2 +

√
2
)
x + c3e

(
−
√
3

√
2 +

√
2
)
x + c4e

(√
3

√
2 −

√
2
)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 70� �
DSolve[y''''[x]-16*y''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2
√

2+
√
3 x
(
c1e

2
√
6 x + c2e

2
√
2 x + c3e

4
√

2+
√
3 x + c4

)
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4.2.7 problem problem 16
Internal problem ID [291]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 16.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 18y′′ + 81y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$4)+18*diff(y(x),x$2)+81*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (3x) + c2 cos (3x) + c3 sin (3x)x+ c4 cos (3x)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''''[x]+18*y''[x]+81*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos(3x) + (c4x+ c3) sin(3x)
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4.2.8 problem problem 17
Internal problem ID [292]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 17.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

6y′′′′ + 11y′′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 41� �
dsolve(6*diff(y(x),x$4)+11*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
2
√
3 x

3

)
+ c2 cos

(
2
√
3 x

3

)
+ c3 sin

(√
2 x

2

)
+ c4 cos

(√
2 x

2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 94� �
DSolve[y''''[x]+11*y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c3 cos

(
xRoot

[
#14 − 11#12 + 4&, 3

])
+ c4 sin

(
xRoot

[
#14 − 11#12 + 4&, 3

])
+ c1 cos

(
xRoot

[
#14 − 11#12 + 4&, 4

])
+ c2 sin

(
xRoot

[
#14 − 11#12 + 4&, 4

])
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4.2.9 problem problem 18
Internal problem ID [293]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 18.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 16y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$4)=16*y(x),y(x), singsol=all)� �

y(x) = e−2xc1 + c2e2x + c3 sin (2x) + c4 cos (2x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36� �
DSolve[y''''[x]==16*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x + c3e

−2x + c2 cos(2x) + c4 sin(2x)
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4.2.10 problem problem 19
Internal problem ID [294]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 19.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + e−xc2 + c3e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]+y''[x]-y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2x+ c1) + c3e
x
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4.2.11 problem problem 20
Internal problem ID [295]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 20.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′′ + 3y′′ + 2y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 59� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)+3*diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(√
3 x

2

)
+ c2e−

x
2 cos

(√
3 x

2

)

+ c3e−
x
2 sin

(√
3 x

2

)
x+ c4e−

x
2 cos

(√
3 x

2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 52� �
DSolve[y''''[x]+2*y'''[x]+3*y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2

(
(c4x+ c3) cos

(√
3 x

2

)
+ (c2x+ c1) sin

(√
3 x

2

))
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4.2.12 problem problem 24
Internal problem ID [296]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 24.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′′′ − 3y′′ − 2y′ = 0

With initial conditions

[y(0) = 1, y′(0) = −1, y′′(0) = 3]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 18� �
dsolve([2*diff(y(x),x$3)-3*diff(y(x),x$2)-2*diff(y(x),x)=0,y(0) = 1, D(y)(0) = -1, (D@@2)(y)(0) = 3],y(x), singsol=all)� �

y(x) = −7
2 + 4 e−x

2 + e2x
2

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 50� �
DSolve[{2*y'''[x]-3*y''[x]-3*y'[x]==0,{y[0]==1,y'[0]==-1,y''[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
33e

3x/4

(
99 cosh

(√
33 x

4

)
− 13

√
33 sinh

(√
33 x

4

))
− 2
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4.2.13 problem problem 25
Internal problem ID [297]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 25.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

3y′′′ + 2y′′ = 0

With initial conditions

[y(0) = −1, y′(0) = 0, y′′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve([3*diff(y(x),x$3)+2*diff(y(x),x$2)=0,y(0) = -1, D(y)(0) = 0, (D@@2)(y)(0) = 1],y(x), singsol=all)� �

y(x) = −13
4 + 3x

2 + 9 e− 2x
3

4

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 23� �
DSolve[{3*y'''[x]+2*y''[x]==0,{y[0]==1,y'[0]==-1,y''[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
14x+ 27e−2x/3 − 23

)
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4.2.14 problem problem 26
Internal problem ID [298]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 26.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 10y′′ + 25y′ = 0

With initial conditions

[y(0) = 3, y′(0) = 4, y′′(0) = 5]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$3)+10*diff(y(x),x$2)+25*diff(y(x),x)=0,y(0) = 3, D(y)(0) = 4, (D@@2)(y)(0) = 5],y(x), singsol=all)� �

y(x) = 24
5 − 9 e−5x

5 − 5 e−5xx

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22� �
DSolve[{y'''[x]+10*y''[x]+25*y'[x]==0,{y[0]==3,y'[0]==4,y''[0]==5}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x
(
−5x− 9

5

)
+ 24

5

1152



4.2. Section 5.3, Higher-Order Linear . . . CHAPTER 4. DIFFERENTIAL . . .

4.2.15 problem problem 27
Internal problem ID [299]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 27.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + e−2xc2 + c3e−2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]+3*y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2x+ c1) + c3e
x
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4.2.16 problem problem 28
Internal problem ID [300]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 28.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′′′ − y′′ − 5y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(2*diff(y(x),x$3)-diff(y(x),x$2)-5*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + e−x
2 c2 + c3e2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[2*y'''[x]-y''[x]-5*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

x/2 + c3e
3x + c2

)
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4.2.17 problem problem 29
Internal problem ID [301]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 29.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 27y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$3)+27*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e
3x
2 sin

(
3
√
3 x

2

)
+ c3e

3x
2 cos

(
3
√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[y'''[x]+27*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−3x + e3x/2

(
c3 cos

(
3
√
3 x

2

)
+ c2 sin

(
3
√
3 x

2

))
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4.2.18 problem problem 30
Internal problem ID [302]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 30.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y′′′ + y′′ − 3y′ − 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)-diff(y(x),x$3)+diff(y(x),x$2)-3*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e2x + c3 sin
(√

3 x
)
+ c4 cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[y''''[x]-y'''[x]+y''[x]-3*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + c4e

2x + c1 cos
(√

3 x
)
+ c2 sin

(√
3 x
)
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4.2.19 problem problem 31
Internal problem ID [303]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 31.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ + 4y′ − 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+4*diff(y(x),x)-8*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e−2x sin (2x) + c3e−2x cos (2x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33� �
DSolve[y'''[x]+3*y''[x]+4*y'[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
x + e−2x(c2 cos(2x) + c1 sin(2x))
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4.2.20 problem problem 32
Internal problem ID [304]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 32.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y′′′ − 3y′′ − 5y′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)+diff(y(x),x$3)-3*diff(y(x),x$2)-5*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + e−xc2 + c3e−xx+ c4e−xx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[y''''[x]+y'''[x]-3*y''[x]-5*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x(c3x+ c2) + c4e

3x + c1
)
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4.2.21 problem problem 38
Internal problem ID [305]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 38.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 5y′′ + 100y′ − 500y = 0

With initial conditions

[y(0) = 0, y′(0) = 10, y′′(0) = 250]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$3)-5*diff(y(x),x$2)+100*diff(y(x),x)-500*y(x)=0,y(0) = 0, D(y)(0) = 10, (D@@2)(y)(0) = 250],y(x), singsol=all)� �

y(x) = 2 e5x − 2 cos (10x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{y'''[x]-5*y''[x]+100*y'[x]-500*y[x]==0,{y[0]==0,y'[0]==10,y''[0]==250}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
(
e5x − cos(10x)

)
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4.2.22 problem problem 48
Internal problem ID [306]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 48.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y = 0

With initial conditions

[y(0) = 1, y′(0) = 0, y′′(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 22� �
dsolve([diff(y(x),x$3)=y(x),y(0) = 1, D(y)(0) = 0, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) = ex
3 +

2 e−x
2 cos

(√
3 x
2

)
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33� �
DSolve[{y'''[x]==y[x],{y[0]==1,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
ex + 2e−x/2 cos

(√
3 x

2

))
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4.2.23 problem problem 49
Internal problem ID [307]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 49.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y′′′ − y′′ − y′ − 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 0, y′′′(0) = 15]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$4)=diff(y(x),x$3)+diff(y(x),x$2)+diff(y(x),x)+2*y(x),y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 15],y(x), singsol=all)� �

y(x) = −5 e−x

2 + e2x − 9 sin(x)
2 + 3 cos(x)

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[{y'''[x]==y[x],{y[0]==1,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
ex + 2e−x/2 cos

(√
3 x

2

))
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4.2.24 problem problem 54
Internal problem ID [308]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 54.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ + 6x2y′′ + 4y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^3*diff(y(x),x$3)+6*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 ln(x) +
c3
x3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+6*x^2*y''[x]+4*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − c1
3x3 + c2 log(x) + c3
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4.2.25 problem problem 55
Internal problem ID [309]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 55.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ − x2y′′ + y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + x2c2 + c3x
2 ln(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 35� �
DSolve[x^3*y'''[x]-x^2*y''[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(2c1 − c2)x2 + 1

2c2x
2 log(x) + c3
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4.2.26 problem problem 56
Internal problem ID [310]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 56.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ + 3x2y′′ + y′x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(x^3*diff(y(x),x$3)+3*x^2*diff(y(x),x$2)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c3 ln(x)2 + c2 ln(x) + c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23� �
DSolve[x^3*y'''[x]+3*x^2*y''[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c2 log

2(x) + c1 log(x) + c3
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4.2.27 problem problem 57
Internal problem ID [311]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 57.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ − 3x2y′′ + y′x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x^3*diff(y(x),x$3)-3*x^2*diff(y(x),x$2)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2x
3+

√
3 + c3x

3−
√
3

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 52� �
DSolve[x^3*y'''[x]-3*x^2*y''[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2x

3+
√
3 +

(
2 +

√
3
)
c1x

3−
√
3

3 +
√
3

+ c3
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4.2.28 problem problem 58
Internal problem ID [312]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 5.3, Higher-Order Linear Differential Equations. Homogeneous Equations with
Constant Coefficients. Page 300
Problem number: problem 58.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ + 6x2y′′ + 7y′x+ y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x^3*diff(y(x),x$3)+6*x^2*diff(y(x),x$2)+7*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2 ln(x)

x
+ c3 ln(x)2

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[x^3*y'''[x]+6*x^2*y''[x]+7*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)(c3 log(x) + c2) + c1
x
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4.3 Section 7.2, Matrices and Linear systems. Page
384

Local contents
4.3.1 problem problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1168
4.3.2 problem problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1169
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4.3.1 problem problem 13
Internal problem ID [313]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 384
Problem number: problem 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 6x1(t)

x′
2(t) = −3x1(t)− x2(t)

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 28� �
dsolve([diff(x__1(t),t)=4*x__1(t)+2*x__1(t),diff(x__2(t),t)=-3*x__1(t)-x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −7c2e6t
3

x2(t) = e−tc1 + c2e6t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56� �
DSolve[{x1'[t]==4*x1[t]+2*x2[t],x2'[t]==-3*x1[t]-x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et
(
c1
(
3et − 2

)
+ 2c2

(
et − 1

))
x2(t) → et

(
c2
(
3− 2et

)
− 3c1

(
et − 1

))
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4.3.2 problem problem 14
Internal problem ID [314]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 384
Problem number: problem 14.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 2x2(t)

x′
2(t) = −3x1(t) + 4x2(t)

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+2*x__2(t),diff(x__2(t),t)=-3*x__1(t)+4*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c1e3t
3 + 2 e−2tc2

x2(t) = c1e3t + e−2tc2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 72� �
DSolve[{x1'[t]==-3*x1[t]+2*x2[t],x2'[t]==-3*x1[t]+4*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
5e

−2t(2c2(e5t − 1
)
− c1

(
e5t − 6

))
x2(t) → 1

5e
−2t(−3(c1 − 2c2)e5t + 3c1 − c2

)
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4.4 Section 7.3, The eigenvalue method for linear
systems. Page 395

Local contents
4.4.1 problem problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1171
4.4.2 problem problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1172
4.4.3 problem problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1173
4.4.4 problem problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1174
4.4.5 problem problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1175
4.4.6 problem problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1176
4.4.7 problem problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1177
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4.4.13 problem problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1183
4.4.14 problem problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1184
4.4.15 problem problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1185
4.4.16 problem problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1186
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4.4.18 problem problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1188
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4.4.21 problem problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1191
4.4.22 problem problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1192
4.4.23 problem problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1193
4.4.24 problem problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1194
4.4.25 problem problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1195
4.4.26 problem problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1196
4.4.27 problem problem 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1197
4.4.28 problem problem 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1199
4.4.29 problem problem 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1201
4.4.30 problem problem 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1203
4.4.31 problem problem 42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1205
4.4.32 problem problem 43 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1206
4.4.33 problem problem 44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1208
4.4.34 problem problem 45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1210
4.4.35 problem problem 46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1212
4.4.36 problem problem 47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1214
4.4.37 problem problem 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1216
4.4.38 problem problem 49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1218
4.4.39 problem problem 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1220

1170



4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.1 problem problem 1
Internal problem ID [315]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t)

x′
2(t) = 2x1(t) + x2(t)

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=x__1(t)+2*x__2(t),diff(x__2(t),t)=2*x__1(t)+x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−tc1 + c2e3t

x2(t) = e−tc1 + c2e3t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46� �
DSolve[{x1'[t]==x1[t]+2*x2[t],x2'[t]==2*x1[t]+x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(c1 cosh(2t) + c2 sinh(2t))

x2(t) → et(c2 cosh(2t) + c1 sinh(2t))
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4.4.2 problem problem 2
Internal problem ID [316]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + 3x2(t)

x′
2(t) = 2x1(t) + x2(t)

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=2*x__1(t)+3*x__2(t),diff(x__2(t),t)=2*x__1(t)+x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−tc1 +
3c2e4t
2

x2(t) = e−tc1 + c2e4t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 68� �
DSolve[{x1'[t]==2*x1[t]+3*x2[t],x2'[t]==2*x1[t]+x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
5e

−t
(
3(c1 + c2)e5t + 2c1 − 3c2

)
x2(t) → 1

5e
−t
(
2(c1 + c2)e5t − 2c1 + 3c2

)
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4.4.3 problem problem 3
Internal problem ID [317]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + 4x2(t)

x′
2(t) = 3x1(t) + 2x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = 3*x__1(t)+4*x__2(t), diff(x__2(t),t) = 3*x__1(t)+2*x__2(t), x__1(0) = 1, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−t

7 + 8 e6t
7

x2(t) =
e−t

7 + 6 e6t
7

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[{x1'[t]==3*x1[t]+4*x2[t],x2'[t]==3*x1[t]+2*x2[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
7e

−t
(
8e7t − 1

)
x2(t) → 1

7e
−t
(
6e7t + 1

)
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4.4.4 problem problem 4
Internal problem ID [318]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t) + x2(t)

x′
2(t) = 6x1(t)− x2(t)

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=4*x__1(t)+x__2(t),diff(x__2(t),t)=6*x__1(t)-x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −c1e−2t

6 + c2e5t

x2(t) = c1e−2t + c2e5t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 68� �
DSolve[{x1'[t]==4*x1[t]+x2[t],x2'[t]==6*x1[t]-x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
7e

−2t((6c1 + c2)e7t + c1 − c2
)

x2(t) → 1
7e

−2t(6c1(e7t − 1
)
+ c2

(
e7t + 6

))
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4.4.5 problem problem 5
Internal problem ID [319]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 6x1(t)− 7x2(t)

x′
2(t) = x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=6*x__1(t)-7*x__2(t),diff(x__2(t),t)=x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−tc1 + 7c2e5t

x2(t) = e−tc1 + c2e5t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 71� �
DSolve[{x1'[t]==6*x1[t]-7*x2[t],x2'[t]==x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6e

−t
(
7(c1 − c2)e6t − c1 + 7c2

)
x2(t) → 1

6e
−t
(
(c1 − c2)e6t − c1 + 7c2

)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.6 problem problem 6
Internal problem ID [320]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 9x1(t) + 5x2(t)

x′
2(t) = −6x1(t)− 2x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = 9*x__1(t)+5*x__2(t), diff(x__2(t),t) = -6*x__1(t)-2*x__2(t), x__1(0) = 1, x__2(0) = 0],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 6 e4t − 5 e3t

x2(t) = −6 e4t + 6 e3t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[{x1'[t]==9*x1[t]+5*x2[t],x2'[t]==-6*x1[t]-2*x2[t]},{x1[0]==1,x2[0]==0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t
(
6et − 5

)
x2(t) → −6e3t

(
et − 1

)

1176
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4.4.7 problem problem 7
Internal problem ID [321]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 4x2(t)

x′
2(t) = 6x1(t)− 5x2(t)

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 31� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+4*x__2(t),diff(x__2(t),t)=6*x__1(t)-5*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −2c1e−9t

3 + c2et

x2(t) = c1e−9t + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74� �
DSolve[{x1'[t]==-3*x1[t]+4*x2[t],x2'[t]==6*x1[t]-5*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 2
5(c1 − c2)e−9t + 1

5(3c1 + 2c2)et

x2(t) → 1
5e

−9t((3c1 + 2c2)e10t − 3c1 + 3c2
)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.8 problem problem 8
Internal problem ID [322]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 5x2(t)

x′
2(t) = x1(t)− x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 48� �
dsolve([diff(x__1(t),t)=x__1(t)-5*x__2(t),diff(x__2(t),t)=x__1(t)-x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 2c1 cos (2t)− 2c2 sin (2t) + c1 sin (2t) + c2 cos (2t)

x2(t) = c1 sin (2t) + c2 cos (2t)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 48� �
DSolve[{x1'[t]==x1[t]-5*x2[t],x2'[t]==x1[t]-x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cos(2t) + (c1 − 5c2) sin(t) cos(t)

x2(t) → c2 cos(2t) + (c1 − c2) sin(t) cos(t)
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4.4.9 problem problem 9
Internal problem ID [323]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t)

x′
2(t) = 4x1(t)− 2x2(t)

With initial conditions
[x1(0) = 2, x2(0) = 3]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = 2*x__1(t)-5*x__2(t), diff(x__2(t),t) = 4*x__1(t)-2*x__2(t), x__1(0) = 2, x__2(0) = 3],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 2 cos (4t)− 11 sin (4t)
4

x2(t) =
sin (4t)

2 + 3 cos (4t)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34� �
DSolve[{x1'[t]==x1[t]-5*x2[t],x2'[t]==x1[t]-x2[t]},{x1[0]==2,x2[0]==3},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 2 cos(2t)− 13 sin(t) cos(t)

x2(t) → 3 cos(2t)− sin(t) cos(t)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.10 problem problem 10
Internal problem ID [324]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t)− 2x2(t)

x′
2(t) = 9x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 50� �
dsolve([diff(x__1(t),t)=-3*x__1(t)-2*x__2(t),diff(x__2(t),t)=9*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c1 cos (3t)

3 − c2 sin (3t)
3 − c1 sin (3t)

3 − c2 cos (3t)
3

x2(t) = c1 sin (3t) + c2 cos (3t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 53� �
DSolve[{x1'[t]==-3*x1[t]-2*x2[t],x2'[t]==9*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cos(3t)−
1
3(3c1 + 2c2) sin(3t)

x2(t) → c2 cos(3t) + (3c1 + c2) sin(3t)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.11 problem problem 11
Internal problem ID [325]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 2x2(t)

x′
2(t) = 2x1(t) + x2(t)

With initial conditions
[x1(0) = 0, x2(0) = 4]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 24� �
dsolve([diff(x__1(t),t) = x__1(t)-2*x__2(t), diff(x__2(t),t) = 2*x__1(t)+x__2(t), x__1(0) = 0, x__2(0) = 4],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −4 et sin (2t)

x2(t) = 4 et cos (2t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[{x1'[t]==x1[t]-2*x2[t],x2'[t]==2*x1[t]+x2[t]},{x1[0]==0,x2[0]==4},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −4et sin(2t)

x2(t) → 4et cos(2t)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.12 problem problem 12
Internal problem ID [326]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 5x2(t)

x′
2(t) = x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 60� �
dsolve([diff(x__1(t),t)=x__1(t)-5*x__2(t),diff(x__2(t),t)=x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e2t(2c1 cos (2t)− c2 cos (2t)− c1 sin (2t)− 2c2 sin (2t))

x2(t) = e2t(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 67� �
DSolve[{x1'[t]==x1[t]-5*x2[t],x2'[t]==x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

2t(2c1 cos(2t)− (c1 + 5c2) sin(2t))

x2(t) → 1
2e

2t(2c2 cos(2t) + (c1 + c2) sin(2t))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.13 problem problem 13
Internal problem ID [327]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t)− 9x2(t)

x′
2(t) = 2x1(t)− x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 58� �
dsolve([diff(x__1(t),t)=5*x__1(t)-9*x__2(t),diff(x__2(t),t)=2*x__1(t)-x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
3 e2t(c1 cos (3t) + c2 cos (3t) + c1 sin (3t)− c2 sin (3t))

2

x2(t) = e2t(c1 sin (3t) + c2 cos (3t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 66� �
DSolve[{x1'[t]==5*x1[t]-9*x2[t],x2'[t]==2*x1[t]-x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t(c1 cos(3t) + (c1 − 3c2) sin(3t))

x2(t) → 1
3e

2t(3c2 cos(3t) + (2c1 − 3c2) sin(3t))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.14 problem problem 14
Internal problem ID [328]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 14.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 4x2(t)

x′
2(t) = 4x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e3t(c1 cos (4t)− c2 sin (4t))

x2(t) = e3t(c1 sin (4t) + c2 cos (4t))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[{x1'[t]==3*x1[t]-4*x2[t],x2'[t]==4*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t(c1 cos(4t)− c2 sin(4t))

x2(t) → e3t(c2 cos(4t) + c1 sin(4t))
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4.4.15 problem problem 15
Internal problem ID [329]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 15.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 7x1(t)− 5x2(t)

x′
2(t) = 4x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=7*x__1(t)-5*x__2(t),diff(x__2(t),t)=4*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e5t(2c1 cos (4t)− 2c2 sin (4t) + c1 sin (4t) + c2 cos (4t))

2

x2(t) = e5t(c1 sin (4t) + c2 cos (4t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 72� �
DSolve[{x1'[t]==7*x1[t]-5*x2[t],x2'[t]==4*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4e

5t(4c1 cos(4t) + (2c1 − 5c2) sin(4t))

x2(t) → 1
2e

5t(2c2 cos(4t) + (2c1 − c2) sin(4t))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.16 problem problem 16
Internal problem ID [330]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 16.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −50x1(t) + 20x2(t)

x′
2(t) = 100x1(t)− 60x2(t)

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=-50*x__1(t)+20*x__2(t),diff(x__2(t),t)=100*x__1(t)-60*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −2c1e−100t

5 + c2e−10t

2

x2(t) = c1e−100t + c2e−10t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74� �
DSolve[{x1'[t]==-50*x1[t]+20*x2[t],x2'[t]==100*x1[t]-60*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
9e

−100t((5c1 + 2c2)e90t + 4c1 − 2c2
)

x2(t) → 1
9e

−100t(10c1(e90t − 1
)
+ c2

(
4e90t + 5

))
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4.4.17 problem problem 17
Internal problem ID [331]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 17.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t) + x2(t) + 4x3(t)

x′
2(t) = x1(t) + 7x2(t) + x3(t)

x′
3(t) = 4x1(t) + x2(t) + 4x3(t)

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 55� �
dsolve([diff(x__1(t),t)=4*x__1(t)+x__2(t)+4*x__3(t),diff(x__2(t),t)=x__1(t)+7*x__2(t)+x__3(t),diff(x__3(t),t)=4*x__1(t)+x__2(t)+4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c2e6t + c3e9t − c1

x2(t) = −2c2e6t + c3e9t

x3(t) = c1 + c2e6t + c3e9t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 129� �
DSolve[{x1'[t]==4*x1[t]+x2[t]+4*x3[t],x2'[t]==x1[t]+7*x2[t]+x3[t],x3'[t]==4*x1[t]+x2[t]+4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6
(
(c1 − 2c2 + c3)e6t + 2(c1 + c2 + c3)e9t + 3c1 − 3c3

)
x2(t) → 1

3
(
(c1 + c2 + c3)e9t − (c1 − 2c2 + c3)e6t

)
x3(t) → 1

6
(
(c1 − 2c2 + c3)e6t + 2(c1 + c2 + c3)e9t − 3c1 + 3c3

)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.18 problem problem 18
Internal problem ID [332]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 18.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t) + 2x3(t)

x′
2(t) = 2x1(t) + 7x2(t) + x3(t)

x′
3(t) = 2x1(t) + x2(t) + 7x3(t)

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 51� �
dsolve([diff(x__1(t),t)=x__1(t)+2*x__2(t)+2*x__3(t),diff(x__2(t),t)=2*x__1(t)+7*x__2(t)+x__3(t),diff(x__3(t),t)=2*x__1(t)+x__2(t)+7*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
c3e9t
2 − 4c1

x2(t) = −c2e6t + c3e9t + c1

x3(t) = c1 + c2e6t + c3e9t

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 128� �
DSolve[{x1'[t]==x1[t]+2*x2[t]+2*x3[t],x2'[t]==2*x1[t]+7*x2[t]+x3[t],x3'[t]==2*x1[t]+x2[t]+7*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
9
(
c1
(
e9t + 8

)
+ 2(c2 + c3)

(
e9t − 1

))
x2(t) → 1

18
(
9(c2 − c3)e6t + 4(c1 + 2(c2 + c3))e9t − 4c1 + c2 + c3

)
x3(t) → 1

18
(
−9(c2 − c3)e6t + 4(c1 + 2(c2 + c3))e9t − 4c1 + c2 + c3

)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.19 problem problem 19
Internal problem ID [333]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 19.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t) + x2(t) + x3(t)

x′
2(t) = x1(t) + 4x2(t) + x3(t)

x′
3(t) = x1(t) + x2(t) + 4x3(t)

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 64� �
dsolve([diff(x__1(t),t)=4*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=1*x__1(t)+4*x__2(t)+1*x__3(t),diff(x__3(t),t)=1*x__1(t)+1*x__2(t)+4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2c2e3t + c3e6t − c1e3t

x2(t) = c2e3t + c3e6t + c1e3t

x3(t) = c2e3t + c3e6t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 112� �
DSolve[{x1'[t]==4*x1[t]+1*x2[t]+1*x3[t],x2'[t]==1*x1[t]+4*x2[t]+1*x3[t],x3'[t]==1*x1[t]+1*x2[t]+4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

3t(c1(e3t + 2
)
+ (c2 + c3)

(
e3t − 1

))
x2(t) → 1

3
(
(c1 + c2 + c3)e6t − (c1 − 2c2 + c3)e3t

)
x3(t) → 1

3
(
(c1 + c2 + c3)e6t − (c1 + c2 − 2c3)e3t

)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.20 problem problem 20
Internal problem ID [334]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 20.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t) + x2(t) + 3x3(t)

x′
2(t) = x1(t) + 7x2(t) + x3(t)

x′
3(t) = 3x1(t) + x2(t) + 5x3(t)

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 64� �
dsolve([diff(x__1(t),t)=5*x__1(t)+1*x__2(t)+3*x__3(t),diff(x__2(t),t)=1*x__1(t)+7*x__2(t)+1*x__3(t),diff(x__3(t),t)=3*x__1(t)+1*x__2(t)+5*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c1e6t − c2e2t + c3e9t

x2(t) = −2c1e6t + c3e9t

x3(t) = c1e6t + c2e2t + c3e9t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 141� �
DSolve[{x1'[t]==5*x1[t]+1*x2[t]+3*x3[t],x2'[t]==1*x1[t]+7*x2[t]+1*x3[t],x3'[t]==3*x1[t]+1*x2[t]+5*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6
(
3(c1 − c3)e2t + (c1 − 2c2 + c3)e6t + 2(c1 + c2 + c3)e9t

)
x2(t) → 1

3
(
(c1 + c2 + c3)e9t − (c1 − 2c2 + c3)e6t

)
x3(t) → 1

6
(
−3(c1 − c3)e2t + (c1 − 2c2 + c3)e6t + 2(c1 + c2 + c3)e9t

)
1190



4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.21 problem problem 21
Internal problem ID [335]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 21.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t)− 6x3(t)

x′
2(t) = 2x1(t)− x2(t)− 2x3(t)

x′
3(t) = 4x1(t)− 2x2(t)− 4x3(t)

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=5*x__1(t)+0*x__2(t)-6*x__3(t),diff(x__2(t),t)=2*x__1(t)-1*x__2(t)-2*x__3(t),diff(x__3(t),t)=4*x__1(t)-2*x__2(t)-4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c2e−t + 3c3et
2 + 6c1

5

x2(t) =
c2e−t

2 + c3et
2 + 2c1

5

x3(t) = c1 + c2e−t + c3et

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 114� �
DSolve[{x1'[t]==5*x1[t]+0*x2[t]-6*x3[t],x2'[t]==2*x1[t]-1*x2[t]-2*x3[t],x3'[t]==4*x1[t]-2*x2[t]-4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (c1 + 12c2 − 6c3) cosh(t) + (5c1 − 6c3) sinh(t) + 6(c3 − 2c2)

x2(t) → 5c2 cosh(t)− 2c3 cosh(t)− (−2c1 + c2 + 2c3) sinh(t)− 4c2 + 2c3
x3(t) → c3

(
5− 4et

)
+ 4c1 sinh(t) + 2c2(− sinh(t) + 5 cosh(t)− 5)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.22 problem problem 22
Internal problem ID [336]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 22.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + 2x2(t) + 2x3(t)

x′
2(t) = −5x1(t)− 4x2(t)− 2x3(t)

x′
3(t) = 5x1(t) + 5x2(t) + 3x3(t)

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 55� �
dsolve([diff(x__1(t),t)=3*x__1(t)+2*x__2(t)+2*x__3(t),diff(x__2(t),t)=-5*x__1(t)-4*x__2(t)-2*x__3(t),diff(x__3(t),t)=5*x__1(t)+5*x__2(t)+3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c2e3t − c1et

x2(t) = −c2e3t − c3e−2t + c1et

x3(t) = c2e3t + c3e−2t

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 95� �
DSolve[{x1'[t]==3*x1[t]+2*x2[t]+2*x3[t],x2'[t]==-5*x1[t]-4*x2[t]-2*x3[t],x3'[t]==5*x1[t]+5*x2[t]+3*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (c1 + c2 + c3)e3t − (c2 + c3)et

x2(t) → e−2t(c1(−e5t
)
− 2(c2 + c3)e4t sinh(t) + c1 + c2

)
x3(t) → (c1 + c2 + c3)e3t − (c1 + c2)e−2t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.23 problem problem 23
Internal problem ID [337]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 23.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + x2(t) + x3(t)

x′
2(t) = −5x1(t)− 3x2(t)− x3(t)

x′
3(t) = 5x1(t) + 5x2(t) + 3x3(t)

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=3*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=-5*x__1(t)-3*x__2(t)-1*x__3(t),diff(x__3(t),t)=5*x__1(t)+5*x__2(t)+3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c2e3t − c1e2t

x2(t) = −c2e3t − c3e−2t + c1e2t

x3(t) = c2e3t + c3e−2t

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 99� �
DSolve[{x1'[t]==3*x1[t]+1*x2[t]+1*x3[t],x2'[t]==-5*x1[t]-3*x2[t]-1*x3[t],x3'[t]==5*x1[t]+5*x2[t]+3*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (c1 + c2 + c3)e3t − (c2 + c3)e2t

x2(t) → e−2t((c2 + c3)e4t − (c1 + c2 + c3)e5t + c1 + c2
)

x3(t) → (c1 + c2 + c3)e3t − (c1 + c2)e−2t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.24 problem problem 24
Internal problem ID [338]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 24.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + x2(t)− x3(t)

x′
2(t) = −4x1(t)− 3x2(t)− x3(t)

x′
3(t) = 4x1(t) + 4x2(t) + 2x3(t)

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 77� �
dsolve([diff(x__1(t),t)=2*x__1(t)+1*x__2(t)-1*x__3(t),diff(x__2(t),t)=-4*x__1(t)-3*x__2(t)-1*x__3(t),diff(x__3(t),t)=4*x__1(t)+4*x__2(t)+2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
c2 cos (2t)

2 − c3 sin (2t)
2 + c2 sin (2t)

2 + c3 cos (2t)
2 − c1et

x2(t) = −c2 sin (2t)− c3 cos (2t) + c1et

x3(t) = c2 sin (2t) + c3 cos (2t)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 101� �
DSolve[{x1'[t]==2*x1[t]+1*x2[t]-1*x3[t],x2'[t]==-4*x1[t]-3*x2[t]-1*x3[t],x3'[t]==4*x1[t]+4*x2[t]+2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (c2 + c3)
(
−et
)
+ (c1 + c2 + c3) cos(2t) + (c1 + c2) sin(2t)

x2(t) → (c2 + c3)et − c3 cos(2t)− (2(c1 + c2) + c3) sin(2t)

x3(t) → c3 cos(2t) + (2(c1 + c2) + c3) sin(2t)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.25 problem problem 25
Internal problem ID [339]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 25.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t) + 5x2(t) + 2x3(t)

x′
2(t) = −6x1(t)− 6x2(t)− 5x3(t)

x′
3(t) = 6x1(t) + 6x2(t) + 5x3(t)

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 101� �
dsolve([diff(x__1(t),t)=5*x__1(t)+5*x__2(t)+2*x__3(t),diff(x__2(t),t)=-6*x__1(t)-6*x__2(t)-5*x__3(t),diff(x__3(t),t)=6*x__1(t)+6*x__2(t)+5*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
c2e2t sin (3t)

2 + c2e2t cos (3t)
2 + c3e2t cos (3t)

2 − c3e2t sin (3t)
2 − c1

x2(t) = −c2e2t sin (3t)− c3e2t cos (3t) + c1

x3(t) = e2t(c2 sin (3t) + c3 cos (3t))

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 114� �
DSolve[{x1'[t]==5*x1[t]+5*x2[t]+2*x3[t],x2'[t]==-6*x1[t]-6*x2[t]-5*x3[t],x3'[t]==6*x1[t]+6*x2[t]+5*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t((c1 + c2 + c3) cos(3t) + (c1 + c2) sin(3t))− c2 − c3

x2(t) → e2t(−c3 cos(3t)− (2(c1 + c2) + c3) sin(3t)) + c2 + c3

x3(t) → e2t(c3 cos(3t) + (2(c1 + c2) + c3) sin(3t))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.26 problem problem 26
Internal problem ID [340]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 26.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + x3(t)

x′
2(t) = 9x1(t)− x2(t) + 2x3(t)

x′
3(t) = −9x1(t) + 4x2(t)− x3(t)

With initial conditions
[x1(0) = 0, x2(0) = 0, x3(0) = 17]

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 64� �
dsolve([diff(x__1(t),t) = 3*x__1(t)+x__3(t), diff(x__2(t),t) = 9*x__1(t)-x__2(t)+2*x__3(t), diff(x__3(t),t) = -9*x__1(t)+4*x__2(t)-x__3(t), x__1(0) = 0, x__2(0) = 0, x__3(0) = 17],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e−t sin(t)− 4 e−t cos(t) + 4 e3t

x2(t) = −9 e−t cos(t)− 2 e−t sin(t) + 9 e3t

x3(t) = 17 e−t cos(t)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 62� �
DSolve[{x1'[t]==3*x1[t]+0*x2[t]+1*x3[t],x2'[t]==9*x1[t]-1*x2[t]+2*x3[t],x3'[t]==-9*x1[t]+4*x2[t]-1*x3[t]},{x1[0]==0,x2[0]==0,x3[0]==17},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t
(
4e4t + sin(t)− 4 cos(t)

)
x2(t) → e−t

(
9e4t − 2 sin(t)− 9 cos(t)

)
x3(t) → 17e−t cos(t)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.27 problem problem 38
Internal problem ID [341]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 38.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = 2x1(t) + 2x2(t)

x′
3(t) = 3x2(t) + 3x3(t)

x′
4(t) = 4x3(t) + 4x4(t)

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 75� �
dsolve([diff(x__1(t),t)=x__1(t)+0*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__2(t),t)=2*x__1(t)+2*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__3(t),t)=0*x__1(t)+3*x__2(t)+3*x__3(t)+0*x__4(t),diff(x__4(t),t)=0*x__1(t)+0*x__2(t)+4*x__3(t)+4*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −c4et
4

x2(t) =
c3e2t
6 + c4et

2

x3(t) = −c2e3t
4 − c3e2t

2 − 3c4et
4

x4(t) = c1e4t + c2e3t + c3e2t + c4et
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 128� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]+0*x3[t]+0*x4[t],x2'[t]==2*x1[t]+2*x2[t]+0*x3[t]+0*x4[t],x3'[t]==0*x1[t]+3*x2[t]+3*x3[t]+0*x4[t],x4'[t]==0*x1[t]+0*x2[t]+4*x3[t]+4*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → et
(
2c1
(
et − 1

)
+ c2e

t
)

x3(t) → et
(
3c1
(
et − 1

)2 + et
(
3c2
(
et − 1

)
+ c3e

t
))

x4(t) → et
(
4c1
(
et − 1

)3 + et
(
6c2
(
et − 1

)2 + et
(
(4c3 + c4)et − 4c3

)))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.28 problem problem 39
Internal problem ID [342]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 39.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + 9x4(t)

x′
2(t) = 4x1(t) + 2x2(t)− 10x4(t)

x′
3(t) = −x3(t) + 8x4(t)

x′
4(t) = x4(t)

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 61� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+0*x__2(t)+0*x__3(t)+9*x__4(t),diff(x__2(t),t)=4*x__1(t)+2*x__2(t)+0*x__3(t)-10*x__4(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)-1*x__3(t)+8*x__4(t),diff(x__4(t),t)=0*x__1(t)+0*x__2(t)+0*x__3(t)+1*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −e−2tc2 + 3c4et

x2(t) = e−2tc2 + c1e2t − 2c4et

x3(t) = 4c4et + c3e−t

x4(t) = c4et
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 94� �
DSolve[{x1'[t]==-2*x1[t]+0*x2[t]+0*x3[t]+9*x4[t],x2'[t]==4*x1[t]+2*x2[t]+0*x3[t]-10*x4[t],x3'[t]==0*x1[t]+0*x2[t]-1*x3[t]+8*x4[t],x4'[t]==0*x1[t]+0*x2[t]+0*x3[t]+1*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t(3c4(e3t − 1
)
+ c1

)
x2(t) → (c1 − 3c4)

(
−e−2t)+ (c1 + c2 − c4)e2t − 2c4et

x3(t) → c3 cosh(t)− (c3 − 8c4) sinh(t)

x4(t) → c4e
t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.29 problem problem 40
Internal problem ID [343]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 40.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)

x′
2(t) = −21x1(t)− 5x2(t)− 27x3(t)− 9x4(t)

x′
3(t) = 5x3(t)

x′
4(t) = −21x3(t)− 2x4(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 61� �
dsolve([diff(x__1(t),t)=2*x__1(t)+0*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__2(t),t)=-21*x__1(t)-5*x__2(t)-27*x__3(t)-9*x__4(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)+5*x__3(t)+0*x__4(t),diff(x__4(t),t)=0*x__1(t)+0*x__2(t)-21*x__3(t)-2*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −c1e2t
3

x2(t) = e−5tc2 + c1e2t − 3c3e−2t

x3(t) = −c4e5t
3

x4(t) = c3e−2t + c4e5t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86� �
DSolve[{x1'[t]==2*x1[t]+0*x2[t]+0*x3[t]+0*x4[t],x2'[t]==-21*x1[t]-5*x2[t]-27*x3[t]-9*x4[t],x3'[t]==0*x1[t]+0*x2[t]+5*x3[t]+0*x4[t],x4'[t]==0*x1[t]+0*x2[t]-21*x3[t]-2*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
2t

x2(t) → e−5t(−3c1
(
e7t − 1

)
− 3(3c3 + c4)

(
e3t − 1

)
+ c2

)
x3(t) → c3e

5t

x4(t) → e−2t(c4 − 3c3
(
e7t − 1

))
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.30 problem problem 41
Internal problem ID [344]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 41.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t) + x2(t) + x3(t) + 7x4(t)

x′
2(t) = x1(t) + 4x2(t) + 10x3(t) + x4(t)

x′
3(t) = x1(t) + 10x2(t) + 4x3(t) + x4(t)

x′
4(t) = 7x1(t) + x2(t) + x3(t) + 4x4(t)

With initial conditions

[x1(0) = 3, x2(0) = 1, x3(0) = 1, x4(0) = 3]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 62� �
dsolve([diff(x__1(t),t) = 4*x__1(t)+x__2(t)+x__3(t)+7*x__4(t), diff(x__2(t),t) = x__1(t)+4*x__2(t)+10*x__3(t)+x__4(t), diff(x__3(t),t) = x__1(t)+10*x__2(t)+4*x__3(t)+x__4(t), diff(x__4(t),t) = 7*x__1(t)+x__2(t)+x__3(t)+4*x__4(t), x__1(0) = 3, x__2(0) = 1, x__3(0) = 1, x__4(0) = 3],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = e15t + 2 e10t

x2(t) = 2 e15t − e10t

x3(t) = 2 e15t − e10t

x4(t) = e15t + 2 e10t
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3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 70� �
DSolve[{x1'[t]==4*x1[t]+1*x2[t]+1*x3[t]+7*x4[t],x2'[t]==1*x1[t]+4*x2[t]+10*x3[t]+1*x4[t],x3'[t]==1*x1[t]+10*x2[t]+4*x3[t]+1*x4[t],x4'[t]==7*x1[t]+1*x2[t]+1*x3[t]+4*x4[t]},{x1[0]==3,x2[0]==1,x3[0]==1,x4[0]==3},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e10t
(
e5t + 2

)
x2(t) → e10t

(
2e5t − 1

)
x3(t) → e10t

(
2e5t − 1

)
x4(t) → e10t

(
e5t + 2

)
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.31 problem problem 42
Internal problem ID [345]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 42.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −40x1(t)− 12x2(t) + 54x3(t)

x′
2(t) = 35x1(t) + 13x2(t)− 46x3(t)

x′
3(t) = −25x1(t)− 7x2(t) + 34x3(t)

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=-40*x__1(t)-12*x__2(t)+54*x__3(t),diff(x__2(t),t)=35*x__1(t)+13*x__2(t)-46*x__3(t),diff(x__3(t),t)=-25*x__1(t)-7*x__2(t)+34*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c2e2t + 2c3e5t +
3c1
2

x2(t) = c2e2t − 3c3e5t −
c1
2

x3(t) = c1 + c2e2t + c3e5t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 160� �
DSolve[{x1'[t]==-40*x1[t]-12*x2[t]+54*x3[t],x2'[t]==35*x1[t]+13*x2[t]-46*x3[t],x3'[t]==-25*x1[t]-7*x2[t]+34*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (5c1 + c2 − 7c3)
(
−e2t

)
− 2(3c1 + c2 − 4c3)e5t + 3(4c1 + c2 − 5c3)

x2(t) → −(5c1 + c2 − 7c3)e2t + 3(3c1 + c2 − 4c3)e5t − 4c1 − c2 + 5c3
x3(t) → (5c1 + c2 − 7c3)

(
−e2t

)
− (3c1 + c2 − 4c3)e5t + 2(4c1 + c2 − 5c3)
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4.4.32 problem problem 43
Internal problem ID [346]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 43.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −20x1(t) + 11x2(t) + 13x3(t)

x′
2(t) = 12x1(t)− x2(t)− 7x3(t)

x′
3(t) = −48x1(t) + 21x2(t) + 31x3(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 72� �
dsolve([diff(x__1(t),t)=-20*x__1(t)+11*x__2(t)+13*x__3(t),diff(x__2(t),t)=12*x__1(t)-1*x__2(t)-7*x__3(t),diff(x__3(t),t)=-48*x__1(t)+21*x__2(t)+31*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c1e4t +
c2e8t
3 + 3c3e−2t

5

x2(t) = c1e4t −
c2e8t
3 − c3e−2t

5

x3(t) = c1e4t + c2e8t + c3e−2t

1206



4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 554� �
DSolve[{x1'[t]==20*x1[t]+11*x2[t]+13*x3[t],x2'[t]==12*x1[t]-1*x2[t]-7*x3[t],x3'[t]==-48*x1[t]+21*x2[t]+31*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c2RootSum
[
#13 − 50#12 + 1208#1− 4576&,

11#1e#1t − 68e#1t

3#12 − 100#1+ 1208
&
]

+ c3RootSum
[
#13 − 50#12 + 1208#1− 4576&,

13#1e#1t − 64e#1t

3#12 − 100#1+ 1208
&
]

+ c1RootSum
[
#13 − 50#12 + 1208#1− 4576&,

#12e#1t − 30#1e#1t + 116e#1t

3#12 − 100#1+ 1208
&
]

x2(t) → 12c1RootSum
[
#13 − 50#12 + 1208#1− 4576&,

#1e#1t − 3e#1t

3#12 − 100#1+ 1208
&
]

− c3RootSum
[
#13 − 50#12 + 1208#1− 4576&,

7#1e#1t − 296e#1t

3#12 − 100#1+ 1208
&
]

+ c2RootSum
[
#13−50#12+1208#1−4576&,

#12e#1t − 51#1e#1t + 1244e#1t

3#12 − 100#1+ 1208
&
]

x3(t) → −12c1RootSum
[
#13 − 50#12 + 1208#1− 4576&,

4#1e#1t − 17e#1t

3#12 − 100#1+ 1208
&
]

+ 3c2RootSum
[
#13 − 50#12 + 1208#1− 4576&,

7#1e#1t − 316e#1t

3#12 − 100#1+ 1208
&
]

+ c3RootSum
[
#13 − 50#12 + 1208#1− 4576&,

#12e#1t − 19#1e#1t − 152e#1t

3#12 − 100#1+ 1208
&
]
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.33 problem problem 44
Internal problem ID [347]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 44.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 147x1(t) + 23x2(t)− 202x3(t)

x′
2(t) = −90x1(t)− 9x2(t) + 129x3(t)

x′
3(t) = 90x1(t) + 15x2(t)− 123x3(t)

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 74� �
dsolve([diff(x__1(t),t)=147*x__1(t)+23*x__2(t)-202*x__3(t),diff(x__2(t),t)=-90*x__1(t)-9*x__2(t)+129*x__3(t),diff(x__3(t),t)=90*x__1(t)+15*x__2(t)-123*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
5c1e12t

3 + 3c2e−3t

2 + 7c3e6t
5

x2(t) = −c1e12t − c2e−3t + c3e6t
5

x3(t) = c1e12t + c2e−3t + c3e6t
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 166� �
DSolve[{x1'[t]==147*x1[t]+23*x2[t]-202*x3[t],x2'[t]==-90*x1[t]-9*x2[t]+129*x3[t],x3'[t]==90*x1[t]+15*x2[t]-123*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6e

−3t(5(12c1 + c2 − 17c3)e15t + 7(c2 + c3)e9t − 54c1 − 12c2 + 78c3
)

x2(t) → 1
6e

−3t(−3(12c1 + c2 − 17c3)e15t + (c2 + c3)e9t + 36c1 + 8c2 − 52c3
)

x3(t) → 1
6e

−3t(3(12c1 + c2 − 17c3)e15t + 5(c2 + c3)e9t − 36c1 − 8c2 + 52c3
)
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4.4.34 problem problem 45
Internal problem ID [348]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 45.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 9x1(t)− 7x2(t)− 5x3(t)

x′
2(t) = −12x1(t) + 7x2(t) + 11x3(t) + 9x4(t)

x′
3(t) = 24x1(t)− 17x2(t)− 19x3(t)− 9x4(t)

x′
4(t) = −18x1(t) + 13x2(t) + 17x3(t) + 9x4(t)

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 104� �
dsolve([diff(x__1(t),t)=9*x__1(t)-7*x__2(t)-5*x__3(t)+0*x__4(t),diff(x__2(t),t)=-12*x__1(t)+7*x__2(t)+11*x__3(t)+9*x__4(t),diff(x__3(t),t)=24*x__1(t)-17*x__2(t)-19*x__3(t)-9*x__4(t),diff(x__4(t),t)=-18*x__1(t)+13*x__2(t)+17*x__3(t)+9*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −c2e−3t + 2 e3tc3 − c4e6t + c1

x2(t) = −c2e−3t + e3tc3 + c4e6t + 2c1

x3(t) = −c2e−3t + e3tc3 − 2c4e6t − c1

x4(t) = c1 + c2e−3t + e3tc3 + c4e6t
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 346� �
DSolve[{x1'[t]==9*x1[t]-7*x2[t]-5*x3[t]+0*x4[t],x2'[t]==-12*x1[t]+7*x2[t]+11*x3[t]+9*x4[t],x3'[t]==24*x1[t]-17*x2[t]-19*x3[t]-9*x4[t],x4'[t]==-18*x1[t]+13*x2[t]+17*x3[t]+9*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (−c1 + c2 + c3)e−3t − 1
3(4c2 + 5c3 + 3c4)e6t

+ 2
3e

3t(6c1 cosh(3t)− 3c1 + 2c2 + 4c3 + 3c4)− c2 − 2c3 − c4

x2(t) → 1
3
(
3(c2 + c3)e−3t + (2c2 + 4c3 + 3c4)e3t + (4c2 + 5c3 + 3c4)e6t

− 6c1
(
e6t + cosh(3t)− 2

)
− 6(c2 + 2c3 + c4)

)
x3(t) → (c2 + c3)e−3t + 1

3(2c2 + 4c3 + 3c4)e3t

− 2
3(−6c1 + 4c2 + 5c3 + 3c4)e6t − 2c1 cosh(3t)− 2c1 + c2 + 2c3 + c4

x4(t) → 1
3e

−3t(−3(c2 + 2c3 + c4)e3t + (4c2 + 5c3 + 3c4)e9t

+ e6t(−12c1 sinh(3t)− 3c1 + 2c2 + 4c3 + 3c4)− 3(−c1 + c2 + c3)
)
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4.4.35 problem problem 46
Internal problem ID [349]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 46.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 13x1(t)− 42x2(t) + 106x3(t) + 139x4(t)

x′
2(t) = 2x1(t)− 16x2(t) + 52x3(t) + 70x4(t)

x′
3(t) = x1(t) + 6x2(t)− 20x3(t)− 31x4(t)

x′
4(t) = −x1(t)− 6x2(t) + 22x3(t) + 33x4(t)

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 124� �
dsolve([diff(x__1(t),t)=13*x__1(t)-42*x__2(t)+106*x__3(t)+139*x__4(t),diff(x__2(t),t)=2*x__1(t)-16*x__2(t)+52*x__3(t)+70*x__4(t),diff(x__3(t),t)=1*x__1(t)+6*x__2(t)-20*x__3(t)-31*x__4(t),diff(x__4(t),t)=-1*x__1(t)-6*x__2(t)+22*x__3(t)+33*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = 3c1e−4t + c2e4t − c3e8t − c4e2t

x2(t) = 2c1e−4t + c2e4t +
2c3e8t
3 − 2c4e2t

x3(t) = −c1e−4t − c2e4t − c3e8t − 2c4e2t

x4(t) = c1e−4t + c2e4t + c3e8t + c4e2t
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 339� �
DSolve[{x1'[t]==13*x1[t]-42*x2[t]+106*x3[t]+139*x4[t],x2'[t]==2*x1[t]-16*x2[t]+52*x3[t]+70*x4[t],x3'[t]==1*x1[t]+6*x2[t]-20*x3[t]-31*x4[t],x4'[t]==-1*x1[t]-6*x2[t]+22*x3[t]+33*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (c3 + c4)e2t +
3
4(c1 − 2c2 + 4c3 + 5c4)e8t

+ (c1 − 3c2 + 8c3 + 11c4)e4t −
3
4(c1 − 6c2 + 16c3 + 21c4)e−4t

x2(t) → 2(c3 + c4)e2t −
1
2(c1 − 2c2 + 4c3 + 5c4)e8t

+ (c1 − 3c2 + 8c3 + 11c4)e4t −
1
2(c1 − 6c2 + 16c3 + 21c4)e−4t

x3(t) → 1
4e

−4t(8(c3 + c4)e6t + 3(c1 − 2c2 + 4c3 + 5c4)e12t − 4(c1 − 3c2 + 8c3 + 11c4)e8t + c1

− 6c2 + 16c3 + 21c4
)

x4(t) → (c3 + c4)
(
−e2t

)
− 3

4(c1 − 2c2 + 4c3 + 5c4)e8t

+ (c1 − 3c2 + 8c3 + 11c4)e4t −
1
4(c1 − 6c2 + 16c3 + 21c4)e−4t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.36 problem problem 47
Internal problem ID [350]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 47.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 23x1(t)− 18x2(t)− 16x3(t)

x′
2(t) = −8x1(t) + 6x2(t) + 7x3(t) + 9x4(t)

x′
3(t) = 34x1(t)− 27x2(t)− 26x3(t)− 9x4(t)

x′
4(t) = −26x1(t) + 21x2(t) + 25x3(t) + 12x4(t)

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 122� �
dsolve([diff(x__1(t),t)=23*x__1(t)-18*x__2(t)-16*x__3(t)+0*x__4(t),diff(x__2(t),t)=-8*x__1(t)+6*x__2(t)+7*x__3(t)+9*x__4(t),diff(x__3(t),t)=34*x__1(t)-27*x__2(t)-26*x__3(t)-9*x__4(t),diff(x__4(t),t)=-26*x__1(t)+21*x__2(t)+25*x__3(t)+12*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −2c1e−3t + c2e3t + 2c3e6t − c4e9t

x2(t) = −2c1e−3t + 2c2e3t + c3e6t + c4e9t

x3(t) = −c1e−3t − c2e3t + c3e6t − 2c4e9t

x4(t) = c1e−3t + c2e3t + c3e6t + c4e9t
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4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 369� �
DSolve[{x1'[t]==23*x1[t]-18*x2[t]-16*x3[t]+0*x4[t],x2'[t]==-8*x1[t]+6*x2[t]+7*x3[t]+9*x4[t],x3'[t]==34*x1[t]-27*x2[t]-26*x3[t]-9*x4[t],x4'[t]==-26*x1[t]+21*x2[t]+25*x3[t]+12*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 3c1e3t +
8
3c1e

9t + 2(−c1 + c2 + c3)e−3t

− 2
3e

6t((6c2 + 8c3 + 3c4) cosh(3t)− c3 sinh(3t) + 4c1 − 3c2 − 5c3 − 3c4)

x2(t) → 1
3e

−3t(6(3c1 − 2c2 − 3c3 − c4)e6t + (−4c1 + 3c2 + 5c3 + 3c4)e9t

+ (−8c1 + 6c2 + 7c3 + 3c4)e12t + 6(−c1 + c2 + c3)
)

x3(t) → (−c1 + c2 + c3)e−3t + 2
3(8c1 − 6c2 − 7c3 − 3c4)e9t

+
(
−4c1

3 + c2 +
5c3
3 + c4

)
e6t + (−3c1 + 2c2 + 3c3 + c4)e3t

x4(t) → 1
3e

−3t(c1(9e6t − 4e9t − 8e12t + 3
)

+ e9t(−2c3 cosh(3t) + 2(6c2 + 8c3 + 3c4) sinh(3t) + 3c2 + 5c3 + 3c4)− 3(c2 + c3)
)

1215



4.4. Section 7.3, The eigenvalue method . . . CHAPTER 4. DIFFERENTIAL . . .

4.4.37 problem problem 48
Internal problem ID [351]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 48.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 47x1(t)− 8x2(t) + 5x3(t)− 5x4(t)

x′
2(t) = −10x1(t) + 32x2(t) + 18x3(t)− 2x4(t)

x′
3(t) = 139x1(t)− 40x2(t)− 167x3(t)− 121x4(t)

x′
4(t) = −232x1(t) + 64x2(t) + 360x3(t) + 248x4(t)

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 125� �
dsolve([diff(x__1(t),t)=47*x__1(t)-8*x__2(t)+5*x__3(t)-5*x__4(t),diff(x__2(t),t)=-10*x__1(t)+32*x__2(t)+18*x__3(t)-2*x__4(t),diff(x__3(t),t)=139*x__1(t)-40*x__2(t)-167*x__3(t)-121*x__4(t),diff(x__4(t),t)=-232*x__1(t)+64*x__2(t)+360*x__3(t)+248*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −c1e64t
3 − 2c2e32t +

c3e16t
2 + 3c4e48t

2

x2(t) = −c1e64t
3 − 5c2e32t + c3e16t −

c4e48t
2

x3(t) = −2c1e64t
3 − c2e32t −

c3e16t
2 + c4e48t

2

x4(t) = c1e64t + c2e32t + c3e16t + c4e48t

1216
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 382� �
DSolve[{x1'[t]==47*x1[t]-8*x2[t]+5*x3[t]-5*x4[t],x2'[t]==-10*x1[t]+32*x2[t]+18*x3[t]-2*x4[t],x3'[t]==139*x1[t]-40*x2[t]-167*x3[t]-121*x4[t],x4'[t]==-232*x1[t]+64*x2[t]+360*x3[t]+248*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
16e

16t((27c1 − 8c2 − 39c3 − 25c4)e48t − 2(19c1 − 8c2 − 31c3 − 17c4)e16t

− 6(c1 − 5c3 − 3c4)e32t + 33c1 − 8c2 − 53c3 − 27c4
)

x2(t) → 1
16
(
2(33c1 − 8c2 − 53c3 − 27c4)e16t + (27c1 − 8c2 − 39c3 − 25c4)e64t

+ 2(c1 − 5c3 − 3c4)e48t + (−95c1 + 40c2 + 155c3 + 85c4)e32t
)

x3(t) → 1
16e

16t(2(27c1 − 8c2 − 39c3 − 25c4)e48t − 2(c1 − 5c3 − 3c4)e32t

+ (−19c1 + 8c2 + 31c3 + 17c4)e16t − 33c1 + 8c2 + 53c3 + 27c4
)

x4(t) → 1
16
(
2(33c1 − 8c2 − 53c3 − 27c4)e16t + (19c1 − 8c2 − 31c3 − 17c4)e32t

− 4(c1 − 5c3 − 3c4)e48t + (−81c1 + 24c2 + 117c3 + 75c4)e64t
)
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4.4.38 problem problem 49
Internal problem ID [352]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 49.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 139x1(t)− 14x2(t)− 52x3(t)− 14x4(t) + 28x5(t)

x′
2(t) = −22x1(t) + 5x2(t) + 7x3(t) + 8x4(t)− 7x5(t)

x′
3(t) = 370x1(t)− 38x2(t)− 139x3(t)− 38x4(t) + 76x5(t)

x′
4(t) = 152x1(t)− 16x2(t)− 59x3(t)− 13x4(t) + 35x5(t)

x′
5(t) = 95x1(t)− 10x2(t)− 38x3(t)− 7x4(t) + 23x5(t)

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 130� �
dsolve([diff(x__1(t),t)=139*x__1(t)-14*x__2(t)-52*x__3(t)-14*x__4(t)+28*x__5(t),diff(x__2(t),t)=-22*x__1(t)+5*x__2(t)+7*x__3(t)+8*x__4(t)-7*x__5(t),diff(x__3(t),t)=370*x__1(t)-38*x__2(t)-139*x__3(t)-38*x__4(t)+76*x__5(t),diff(x__4(t),t)=152*x__1(t)-16*x__2(t)-59*x__3(t)-13*x__4(t)+35*x__5(t),diff(x__5(t),t)=95*x__1(t)-10*x__2(t)-38*x__3(t)-7*x__4(t)+23*x__5(t)],[x__1(t), x__2(t), x__3(t), x__4(t), x__5(t)], singsol=all)� �

x1(t) = c2e−3t + e3tc3 + 2c5e9t

x2(t) = 7 e3tc3 + c4e6t + 3c1

x3(t) = 3c2e−3t + e3tc3 + 5c5e9t

x4(t) = c2e−3t + e3tc3 + c4e6t + 2c5e9t − c1

x5(t) = c1 + c2e−3t + e3tc3 + c4e6t + c5e9t
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3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 2677� �
DSolve[{x1'[t]==139*x1[t]-14*x2[t]-52*x3[t]-14*x4[t]+28*x5[t],x2'[t]==-22*x1[t]+5*x2[t]+7*x3[t]+8*x4[t]-7*x5[t],x3'[t]==370*x1[t]-38*x2[t]-139*x3[t]-38*x4[t]+76*x5[t],x4'[t]==152*x1[t]-16*x2[t]-59*x3[t]-13*x4[t]+45*x5[t],x5'[t]==95*x1[t]-10*x2[t]-38*x3[t]-7*x4[t]+23*x5[t]},{x1[t],x2[t],x3[t],x4[t],x5[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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4.4.39 problem problem 50
Internal problem ID [353]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.3, The eigenvalue method for linear systems. Page 395
Problem number: problem 50.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 9x1(t) + 13x2(t)− 13x6(t)

x′
2(t) = −14x1(t) + 19x2(t)− 10x3(t)− 20x4(t) + 10x5(t) + 4x6(t)

x′
3(t) = −30x1(t) + 12x2(t)− 7x3(t)− 30x4(t) + 12x5(t) + 18x6(t)

x′
4(t) = −12x1(t) + 10x2(t)− 10x3(t)− 9x4(t) + 10x5(t) + 2x6(t)

x′
5(t) = 6x1(t) + 9x2(t) + 6x4(t) + 5x5(t)− 15x6(t)

x′
6(t) = −14x1(t) + 23x2(t)− 10x3(t)− 20x4(t) + 10x5(t)

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 135� �
dsolve([diff(x__1(t),t)=9*x__1(t)+13*x__2(t)+0*x__3(t)+0*x__4(t)+0*x__5(t)-13*x__6(t),diff(x__2(t),t)=-14*x__1(t)+19*x__2(t)-10*x__3(t)-20*x__4(t)+10*x__5(t)+4*x__6(t),diff(x__3(t),t)=-30*x__1(t)+12*x__2(t)-7*x__3(t)-30*x__4(t)+12*x__5(t)+18*x__6(t),diff(x__4(t),t)=-12*x__1(t)+10*x__2(t)-10*x__3(t)-9*x__4(t)+10*x__5(t)+2*x__6(t),diff(x__5(t),t)=6*x__1(t)+9*x__2(t)+0*x__3(t)+6*x__4(t)+5*x__5(t)-15*x__6(t),diff(x__6(t),t)=-14*x__1(t)+23*x__2(t)-10*x__3(t)-20*x__4(t)+10*x__5(t)+0*x__6(t)],[x__1(t), x__2(t), x__3(t), x__4(t), x__5(t), x__6(t)], singsol=all)� �

x1(t) = c3e−4t + c6e9t

x2(t) = c4e−7t + c5e3t + c6e9t

x3(t) = c4e−7t + c2e5t − e11tc1

x4(t) = e11tc1 + c4e−7t + c5e3t

x5(t) = c2e5t + e11tc1 + c3e−4t

x6(t) = c3e−4t + c4e−7t + c5e3t + c6e9t
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3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 1669� �
DSolve[{x1'[t]==9*x1[t]+13*x2[t]-13*x6[t],x2'[t]==-14*x1[t]+19*x2[t]-10*x3[t]-20*x4[t]+10*x5[t]+4*x6[t],x3'[t]==-30*x1[t]+12*x2[t]-7*x3[t]-30*x4[t]+12*x5[t]+18*x6[t],x4'[t]==-12*x1[t]+10*x2[t]-10*x3[t]-9*x4[t]+10*x5[t]+2*x6[t],x5'[t]==6*x1[t]+9*x2[t]+6*x4[t]+5*x5[t]-15*x6[t],x6'[t]==-14*x1[t]+23*x2[t]-10*x3[t]-20*x4[t]-10*x5[t]},{x1[t],x2[t],x3[t],x4[t],x5[t],x6[t]},t,IncludeSingularSolutions -> True]� �
x1(t)

→
e

1
2

(
7−5

√
57
)
t

(
13
(
6c1
((

665 + 243
√
57
)
e5

√
57 t + 15485e

1
2

(
3+5

√
57
)
t + 665− 243

√
57
)
− 92910(c2 − c4 + c5)e

1
2

(
3+5

√
57
)
t +
(
9
(
251

√
57 − 817

)
c2 + 6

(
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√
57
)
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√
57
)
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√
57
)
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)
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√
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√
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√
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57
)
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)
− 6726(32c1 + 13(−16c2 + 15c4 − 5c5 + c6))e

1
2

(
11+5

√
57
)
t

)
1096338

x2(t)

→
e
−
((

7+ 5
√
57
2

)
t

)(
7119600390(c1 − c2 + c4 − c5)e

5
√
57 t
2 +12t − 22474929(477c1 − 449c2 + 89c3 + 388c4 − 369c5 − 28c6)e

5
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√
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)
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√
57 t
2 − 5

(
3
(
570599

√
57 − 7900979

)
c1 + 18

(
443049

√
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√
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√
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√
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√
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5
√
57 t
2 +12t + 2242(77c1 − 86c2 + 41c3 + 77c4 − 26c5 + 9c6)e

5
√
57 t
2 − 3

((
1767 + 821

√
57
)
c1 + 6

(
227

√
57 − 855

)
c2 +

(
1767 + 821

√
57
)
c4 + 10

(
1729− 29

√
57
)
c5 + 59

(
57− 37

√
57
)
c6
)
e

(
21
2 +5

√
57
)
t + 3

((
821

√
57 − 1767

)
c1 + 6

(
855 + 227

√
57
)
c2 +

(
821

√
57 − 1767

)
c4 − 10

(
1729 + 29

√
57
)
c5 − 59

(
57 + 37

√
57
)
c6
)
e21t/2

)
91922

x4(t)

→
e
−
((

7+ 5
√
57
2

)
t

)(
81117270(c1 − c2 + c4 − c5)e

5
√
57 t
2 +12t − 275766(477c1 − 449c2 + 89c3 + 388c4 − 369c5 − 28c6)e

5
2

(
4+

√
57
)
t + 598614(77c1 − 86c2 + 41c3 + 77c4 − 26c5 + 9c6)e

5
√
57 t
2 +

(
3
(
721639 + 2357

√
57
)
c1 + 18

(
243865− 21741

√
57
)
c2 + 3

(
721639 + 2357

√
57
)
c4 + 10

(
89321

√
57 − 253821

)
c5 + 177

(
2171

√
57 − 37031

)
c6
)
e

(
21
2 +5

√
57
)
t −
(
3
(
2357

√
57 − 721639

)
c1 − 18

(
243865 + 21741

√
57
)
c2 + 3

(
2357

√
57 − 721639

)
c4 + 10

(
253821 + 89321

√
57
)
c5 + 177

(
37031 + 2171

√
57
)
c6
)
e21t/2

)
24543174
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√
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√
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√
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√
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)
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−5198438380(c1 − c2 + c4 − c5)e

5
√
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√
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√
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√
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4.5.1 problem Example 1
Internal problem ID [354]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 9x1(t) + 4x2(t)

x′
2(t) = −6x1(t)− x2(t)

x′
3(t) = 6x1(t) + 4x2(t) + 3x3(t)

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 66� �
dsolve([diff(x__1(t),t)=9*x__1(t)+4*x__2(t)+0*x__3(t),diff(x__2(t),t)=-6*x__1(t)-1*x__2(t)+0*x__3(t),diff(x__3(t),t)=6*x__1(t)+4*x__2(t)+3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c3e5t +
2c2e3t
3 − 2c1e3t

3

x2(t) = −c2e3t − c3e5t + c1e3t

x3(t) = c2e3t + c3e5t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 105� �
DSolve[{x1'[t]==9*x1[t]+4*x2[t]+0*x3[t],x2'[t]==-6*x1[t]-1*x2[t]+0*x3[t],x3'[t]==6*x1[t]+4*x2[t]+3*x[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e4t(c1 cosh(t) + (5c1 + 4c2) sinh(t))

x2(t) → 3(c1 + c2)e3t − (3c1 + 2c2)e5t

x3(t) →
∫ t

1
3x(K[1])dK[1] + 6

5c1
(
e5t − 1

)
+ 4

5c2
(
e5t − 1

)
+ c3

1223



4.5. Section 7.6, Multiple Eigenvalue . . . CHAPTER 4. DIFFERENTIAL . . .

4.5.2 problem Example 3
Internal problem ID [355]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 3x2(t)

x′
2(t) = 3x1(t) + 7x2(t)

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=1*x__1(t)-3*x__2(t),diff(x__2(t),t)=3*x__1(t)+7*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e4t(3c2t+ 3c1 − c2)
3

x2(t) = e4t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[{x1'[t]==1*x1[t]-3*x2[t],x2'[t]==3*x1[t]+7*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e4t(−3c1t− 3c2t+ c1)

x2(t) → e4t(3(c1 + c2)t+ c2)
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4.5.3 problem Example 4
Internal problem ID [356]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x2(t) + 2x3(t)

x′
2(t) = −5x1(t)− 3x2(t)− 7x3(t)

x′
3(t) = x1(t)

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 75� �
dsolve([diff(x__1(t),t)=0*x__1(t)+1*x__2(t)+2*x__3(t),diff(x__2(t),t)=-5*x__1(t)-3*x__2(t)-7*x__3(t),diff(x__3(t),t)=1*x__1(t)+0*x__2(t)+0*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e−t
(
c3t

2 + c2t− 2c3t+ c1 − c2
)

x2(t) = −e−t
(
c3t

2 + c2t+ 4c3t+ c1 + 2c2 − 2c3
)

x3(t) = e−t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 125� �
DSolve[{x1'[t]==0*x1[t]+1*x2[t]+2*x3[t],x2'[t]==-5*x1[t]-3*x2[t]-7*x3[t],x3'[t]==1*x1[t]+0*x2[t]+0*x[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t
(
2c1
(
−t2 + t+ 1

)
− c2(t− 2)t+ c3(4− 3t)t

)
x2(t) → 1

2e
−t(2c2 − t(2c1(t+ 5) + c2(t+ 4) + c3(3t+ 14)))

x3(t) → 1
2e

−t(t(2c1(t+ 1) + c2t) + c3(t(3t+ 2) + 2))
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4.5.4 problem Example 6
Internal problem ID [357]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Examples. Page 437
Problem number: Example 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x3(t)

x′
2(t) = x4(t)

x′
3(t) = −2x1(t) + 2x2(t)− 3x3(t) + x4(t)

x′
4(t) = 2x1(t)− 2x2(t) + x3(t)− 3x4(t)

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 87� �
dsolve([diff(x__1(t),t)=0*x__1(t)+0*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__2(t),t)=0*x__1(t)+0*x__2(t)+0*x__3(t)+1*x__4(t),diff(x__3(t),t)=-2*x__1(t)+2*x__2(t)-3*x__3(t)+1*x__4(t),diff(x__4(t),t)=2*x__1(t)-2*x__2(t)+1*x__3(t)-3*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
c4e−2tt

2 − e−2tc2
2 + c3e−2t

2 + c4e−2t

4 + c1

x2(t) =
((

− t

2 − 1
4

)
c4 −

c3
2

)
e−2t + c1

x3(t) = e−2t(−c4t+ c2 − c3)

x4(t) = e−2t(c4t+ c3)
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3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 174� �
DSolve[{x1'[t]==0*x1[t]+0*x2[t]+1*x3[t]+0*x4[t],x2'[t]==0*x1[t]+0*x2[t]+0*x3[t]+1*x4[t],x3'[t]==-2*x1[t]+2*x2[t]-3*x3[t]+1*x4[t],x4'[t]==2*x1[t]-2*x2[t]+1*x3[t]-3*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4
(
e−2t(c1(4t+ 2)− 2c2(2t+ 1) + c3(2t− 1)− c4(2t+ 1)) + 2c1 + 2c2 + c3 + c4

)
x2(t) → 1

4
(
e−2t(c4(2t− 1)− (2c1 − 2c2 + c3)(2t+ 1)) + 2c1 + 2c2 + c3 + c4

)
x3(t) → e−2t((−2c1 + 2c2 − c3 + c4)t+ c3)

x4(t) → e−2t((2c1 − 2c2 + c3 − c4)t+ c4)
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4.6.1 problem problem 1
Internal problem ID [358]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t)

x′
2(t) = −x1(t)− 4x2(t)

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+1*x__2(t),diff(x__2(t),t)=-1*x__1(t)-4*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−3t(c2t+ c1 + c2)

x2(t) = e−3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[{x1'[t]==-2*x1[t]+1*x2[t],x2'[t]==-1*x1[t]-4*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−3t(c1(t+ 1) + c2t)

x2(t) → e−3t(c2 − (c1 + c2)t)
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4.6.2 problem problem 2
Internal problem ID [359]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− x2(t)

x′
2(t) = x1(t) + x2(t)

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t)=3*x__1(t)-1*x__2(t),diff(x__2(t),t)=1*x__1(t)+1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e2t(c2t+ c1 + c2)

x2(t) = e2t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44� �
DSolve[{x1'[t]==3*x1[t]-1*x2[t],x2'[t]==1*x1[t]+1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t(c1(t+ 1)− c2t)

x2(t) → e2t((c1 − c2)t+ c2)
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4.6.3 problem problem 3
Internal problem ID [360]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 2x2(t)

x′
2(t) = 2x1(t) + 5x2(t)

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=1*x__1(t)-2*x__2(t),diff(x__2(t),t)=2*x__1(t)+5*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e3t(2c2t+ 2c1 − c2)
2

x2(t) = e3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44� �
DSolve[{x1'[t]==1*x1[t]-2*x2[t],x2'[t]==2*x1[t]+5*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t(−2c1t− 2c2t+ c1)

x2(t) → e3t(2(c1 + c2)t+ c2)

1231



4.6. Section 7.6, Multiple Eigenvalue . . . CHAPTER 4. DIFFERENTIAL . . .

4.6.4 problem problem 4
Internal problem ID [361]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− x2(t)

x′
2(t) = x1(t) + 5x2(t)

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 32� �
dsolve([diff(x__1(t),t)=3*x__1(t)-1*x__2(t),diff(x__2(t),t)=1*x__1(t)+5*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e4t(c2t+ c1 − c2)

x2(t) = e4t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42� �
DSolve[{x1'[t]==3*x1[t]-1*x2[t],x2'[t]==1*x1[t]+5*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −e4t(c1(t− 1) + c2t)

x2(t) → e4t((c1 + c2)t+ c2)
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4.6.5 problem problem 5
Internal problem ID [362]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 7x1(t) + x2(t)

x′
2(t) = −4x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 33� �
dsolve([diff(x__1(t),t)=7*x__1(t)+1*x__2(t),diff(x__2(t),t)=-4*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e5t(2c2t+ 2c1 + c2)
4

x2(t) = e5t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 45� �
DSolve[{x1'[t]==7*x1[t]+1*x2[t],x2'[t]==-4*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e5t(2c1t+ c2t+ c1)

x2(t) → e5t(c2 − 2(2c1 + c2)t)
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4.6.6 problem problem 6
Internal problem ID [363]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 4x2(t)

x′
2(t) = 4x1(t) + 9x2(t)

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=1*x__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)+9*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e5t(4c2t+ 4c1 − c2)
4

x2(t) = e5t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44� �
DSolve[{x1'[t]==1*x1[t]-4*x2[t],x2'[t]==4*x1[t]+9*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e5t(−4c1t− 4c2t+ c1)

x2(t) → e5t(4(c1 + c2)t+ c2)
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4.6.7 problem problem 7
Internal problem ID [364]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)

x′
2(t) = −7x1(t) + 9x2(t) + 7x3(t)

x′
3(t) = 2x3(t)

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 38� �
dsolve([diff(x__1(t),t)=2*x__1(t)+0*x__2(t)+0*x__3(t),diff(x__2(t),t)=-7*x__1(t)+9*x__2(t)+7*x__3(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)+2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e2t(c1 + c3)

x2(t) = c1e2t + c2e9t

x3(t) = c3e2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 55� �
DSolve[{x1'[t]==2*x1[t]+0*x2[t]+0*x3[t],x2'[t]==-7*x1[t]+9*x2[t]+7*x3[t],x3'[t]==0*x1[t]+0*x2[t]+2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
2t

x2(t) → e2t
(
(−c1 + c2 + c3)e7t + c1 − c3

)
x3(t) → c3e

2t
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4.6.8 problem problem 8
Internal problem ID [365]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 25x1(t) + 12x2(t)

x′
2(t) = −18x1(t)− 5x2(t)

x′
3(t) = 6x1(t) + 6x2(t) + 13x3(t)

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 67� �
dsolve([diff(x__1(t),t)=25*x__1(t)+12*x__2(t)+0*x__3(t),diff(x__2(t),t)=-18*x__1(t)-5*x__2(t)+0*x__3(t),diff(x__3(t),t)=6*x__1(t)+6*x__2(t)+13*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = 2c3e7t + 3c2e13t − e13tc1

x2(t) = −3c2e13t − 3c3e7t + e13tc1

x3(t) = c2e13t + c3e7t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 94� �
DSolve[{x1'[t]==25*x1[t]+12*x2[t]+0*x3[t],x2'[t]==-18*x1[t]-5*x2[t]+0*x3[t],x3'[t]==6*x1[t]+6*x2[t]+13*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → (3c1 + 2c2)e13t − 2(c1 + c2)e7t

x2(t) → 3(c1 + c2)e7t − (3c1 + 2c2)e13t

x3(t) → (c1 + c2 + c3)e13t − (c1 + c2)e7t
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4.6.9 problem problem 9
Internal problem ID [366]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −19x1(t) + 12x2(t) + 84x3(t)

x′
2(t) = 5x2(t)

x′
3(t) = −8x1(t) + 4x2(t) + 33x3(t)

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 52� �
dsolve([diff(x__1(t),t)=-19*x__1(t)+12*x__2(t)+84*x__3(t),diff(x__2(t),t)=0*x__1(t)+5*x__2(t)+0*x__3(t),diff(x__3(t),t)=-8*x__1(t)+4*x__2(t)+33*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
7c2e5t
2 + 3c3e9t +

c1e5t
2

x2(t) = c1e5t

x3(t) = c2e5t + c3e9t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 90� �
DSolve[{x1'[t]==-19*x1[t]+12*x2[t]+84*x3[t],x2'[t]==0*x1[t]+5*x2[t]+0*x3[t],x3'[t]==-8*x1[t]+4*x2[t]+33*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e5t
(
c1
(
7− 6e4t

)
+ 3(c2 + 7c3)

(
e4t − 1

))
x2(t) → c2e

5t

x3(t) → e5t
(
(−2c1 + c2 + 7c3)e4t + 2c1 − c2 − 6c3

)
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4.6.10 problem problem 10
Internal problem ID [367]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −13x1(t) + 40x2(t)− 48x3(t)

x′
2(t) = −8x1(t) + 23x2(t)− 24x3(t)

x′
3(t) = 3x3(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 52� �
dsolve([diff(x__1(t),t)=-13*x__1(t)+40*x__2(t)-48*x__3(t),diff(x__2(t),t)=-8*x__1(t)+23*x__2(t)-24*x__3(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)+3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
5c1e3t
2 + 2c2e7t − 3 e3tc3

x2(t) = c1e3t + c2e7t

x3(t) = e3tc3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 94� �
DSolve[{x1'[t]==-13*x1[t]+40*x2[t]-48*x3[t],x2'[t]==-8*x1[t]+23*x2[t]-24*x3[t],x3'[t]==0*x1[t]+0*x2[t]+3*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t
(
c1
(
5− 4e4t

)
+ 2(5c2 − 6c3)

(
e4t − 1

))
x2(t) → (−2c1 + 5c2 − 6c3)e7t + 2(c1 − 2c2 + 3c3)e3t

x3(t) → c3e
3t
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4.6.11 problem problem 11
Internal problem ID [368]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t)− 4x3(t)

x′
2(t) = −x1(t)− x2(t)− x3(t)

x′
3(t) = x1(t) + x3(t)

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 61� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+0*x__2(t)-4*x__3(t),diff(x__2(t),t)=-1*x__1(t)-1*x__2(t)-1*x__3(t),diff(x__3(t),t)=1*x__1(t)+0*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e−t(2c3t+ 2c2 − c3)

x2(t) =
(c3t2 + 2c2t− 2c3t+ 2c1) e−t

2

x3(t) = e−t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 77� �
DSolve[{x1'[t]==-3*x1[t]+0*x2[t]-4*x3[t],x2'[t]==-1*x1[t]-1*x2[t]-1*x3[t],x3'[t]==1*x1[t]+0*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(−2c1t− 4c3t+ c1)

x2(t) → 1
2e

−t(c1(t− 2)t+ 2c3(t− 1)t+ 2c2)

x3(t) → e−t((c1 + 2c3)t+ c3)
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4.6.12 problem problem 12
Internal problem ID [369]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + x3(t)

x′
2(t) = −x2(t) + x3(t)

x′
3(t) = x1(t)− x2(t)− x3(t)

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 62� �
dsolve([diff(x__1(t),t)=-1*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__2(t),t)=0*x__1(t)-1*x__2(t)+1*x__3(t),diff(x__3(t),t)=1*x__1(t)-1*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
e−t(c3t2 + 2c2t+ 2c1 + 2c3)

2

x2(t) =
(c3t2 + 2c2t+ 2c1) e−t

2

x3(t) = e−t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 89� �
DSolve[{x1'[t]==-1*x1[t]+0*x2[t]+1*x3[t],x2'[t]==0*x1[t]-1*x2[t]+1*x3[t],x3'[t]==1*x1[t]-1*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t
(
c1
(
t2 + 2

)
+ t(2c3 − c2t)

)
x2(t) → 1

2e
−t
(
(c1 − c2)t2 + 2c3t+ 2c2

)
x3(t) → e−t((c1 − c2)t+ c3)
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4.6.13 problem problem 13
Internal problem ID [370]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + x3(t)

x′
2(t) = x2(t)− 4x3(t)

x′
3(t) = x2(t)− 3x3(t)

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=-1*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__2(t),t)=0*x__1(t)+1*x__2(t)-4*x__3(t),diff(x__3(t),t)=0*x__1(t)+1*x__2(t)-3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
(c3t2 + 2c2t+ 2c1) e−t

2

x2(t) = e−t(2c3t+ 2c2 + c3)

x3(t) = e−t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 76� �
DSolve[{x1'[t]==-1*x1[t]+0*x2[t]+1*x3[t],x2'[t]==0*x1[t]+1*x2[t]-4*x3[t],x3'[t]==0*x1[t]+1*x2[t]-3*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t(t(c2t− 2c3(t− 1)) + 2c1)

x2(t) → e−t(2c2t− 4c3t+ c2)

x3(t) → e−t((c2 − 2c3)t+ c3)
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4.6.14 problem problem 14
Internal problem ID [371]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 14.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x3(t)

x′
2(t) = −5x1(t)− x2(t)− 5x3(t)

x′
3(t) = 4x1(t) + x2(t)− 2x3(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 79� �
dsolve([diff(x__1(t),t)=0*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__2(t),t)=-5*x__1(t)-1*x__2(t)-5*x__3(t),diff(x__3(t),t)=4*x__1(t)+1*x__2(t)-2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e−t
(
c3t

2 + c2t+ 2c3t+ c1 + c2 + 2c3
)

x2(t) = e−t
(
5c3t2 + 5c2t+ 10c3t+ 5c1 + 5c2 + 8c3

)

x3(t) = e−t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112� �
DSolve[{x1'[t]==0*x1[t]+0*x2[t]+1*x3[t],x2'[t]==-5*x1[t]-1*x2[t]-5*x3[t],x3'[t]==4*x1[t]+1*x2[t]-2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t(c1(t(5t+ 2) + 2) + t(c2t+ 2c3))

x2(t) → 1
2e

−t(2c2 − 5t(c1(5t+ 2) + c2t+ 2c3))

x3(t) → 1
2e

−t(c1(8− 5t)t− c2(t− 2)t− 2c3(t− 1))
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4.6.15 problem problem 15
Internal problem ID [372]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 15.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t)− 9x2(t)

x′
2(t) = x1(t) + 4x2(t)

x′
3(t) = x1(t) + 3x2(t) + x3(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 46� �
dsolve([diff(x__1(t),t)=-2*x__1(t)-9*x__2(t)-0*x__3(t),diff(x__2(t),t)=1*x__1(t)+4*x__2(t)-0*x__3(t),diff(x__3(t),t)=1*x__1(t)+3*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et(3c3t+ 3c1 + 3c2 − c3)

x2(t) = et(c3t+ c1 + c2)

x3(t) = et(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 60� �
DSolve[{x1'[t]==-2*x1[t]-9*x2[t]-0*x3[t],x2'[t]==1*x1[t]+4*x2[t]-0*x3[t],x3'[t]==1*x1[t]+3*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(−3c1t− 9c2t+ c1)

x2(t) → et((c1 + 3c2)t+ c2)

x3(t) → et((c1 + 3c2)t+ c3)
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4.6.16 problem problem 16
Internal problem ID [373]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 16.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = −2x1(t)− 2x2(t)− 3x3(t)

x′
3(t) = 2x1(t) + 3x2(t) + 4x3(t)

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 42� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__2(t),t)=-2*x__1(t)-2*x__2(t)-3*x__3(t),diff(x__3(t),t)=2*x__1(t)+3*x__2(t)+4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et(3c1 − c3)
2

x2(t) = et(−c3t+ c1 − c2)

x3(t) = et(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 57� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]-0*x3[t],x2'[t]==-2*x1[t]-2*x2[t]-3*x3[t],x3'[t]==2*x1[t]+3*x2[t]+4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → et(−2c1t− 3(c2 + c3)t+ c2)

x3(t) → et(2c1t+ 3(c2 + c3)t+ c3)
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4.6.17 problem problem 17
Internal problem ID [374]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 17.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = 18x1(t) + 7x2(t) + 4x3(t)

x′
3(t) = −27x1(t)− 9x2(t)− 5x3(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 43� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__2(t),t)=18*x__1(t)+7*x__2(t)+4*x__3(t),diff(x__3(t),t)=-27*x__1(t)-9*x__2(t)-5*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et(9c1 + c3)
27

x2(t) =
et(−2c3t+ 3c1 − 2c2)

3

x3(t) = et(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]-0*x3[t],x2'[t]==18*x1[t]+7*x2[t]+4*x3[t],x3'[t]==-27*x1[t]-9*x2[t]-5*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → et(2(9c1 + 3c2 + 2c3)t+ c2)

x3(t) → et(c3 − 3(9c1 + 3c2 + 2c3)t)
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4.6.18 problem problem 18
Internal problem ID [375]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 18.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = x1(t) + 3x2(t) + x3(t)

x′
3(t) = −2x1(t)− 4x2(t)− x3(t)

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 43� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)-0*x__3(t),diff(x__2(t),t)=1*x__1(t)+3*x__2(t)+1*x__3(t),diff(x__3(t),t)=-2*x__1(t)-4*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et(4c1 + c3)
2

x2(t) =
et(−c3t+ 2c1 − c2)

2

x3(t) = et(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 54� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]-0*x3[t],x2'[t]==1*x1[t]+3*x2[t]+1*x3[t],x3'[t]==-2*x1[t]-4*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → et((c1 + 2c2 + c3)t+ c2)

x3(t) → et(c3 − 2(c1 + 2c2 + c3)t)
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4.6.19 problem problem 19
Internal problem ID [376]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 19.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 4x2(t)− 2x4(t)

x′
2(t) = x2(t)

x′
3(t) = 6x1(t)− 12x2(t)− x3(t)− 6x4(t)

x′
4(t) = −4x2(t)− x4(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 53� �
dsolve([diff(x__1(t),t)=1*x__1(t)-4*x__2(t)+0*x__3(t)-2*x__4(t),diff(x__2(t),t)=0*x__1(t)+1*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__3(t),t)=6*x__1(t)-12*x__2(t)-1*x__3(t)-6*x__4(t),diff(x__4(t),t)=0*x__1(t)-4*x__2(t)+0*x__3(t)-1*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
c2et
3 + c3e−t

x2(t) = −c4et
2

x3(t) = e−tc1 + c2et

x4(t) = c3e−t + c4et
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 81� �
DSolve[{x1'[t]==1*x1[t]-4*x2[t]+0*x3[t]-2*x4[t],x2'[t]==0*x1[t]+1*x2[t]+0*x3[t]+0*x4[t],x3'[t]==6*x1[t]-12*x2[t]-1*x3[t]-6*x4[t],x4'[t]==0*x1[t]-4*x2[t]+0*x3[t]-1*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cosh(t) + (c1 − 2(2c2 + c4)) sinh(t)

x2(t) → c2e
t

x3(t) → c3 cosh(t)− (−6c1 + 12c2 + c3 + 6c4) sinh(t)

x4(t) → c4e
−t − 4c2 sinh(t)
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4.6.20 problem problem 20
Internal problem ID [377]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 20.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + x2(t) + x4(t)

x′
2(t) = 2x2(t) + x3(t)

x′
3(t) = 2x3(t) + x4(t)

x′
4(t) = 2x4(t)

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 78� �
dsolve([diff(x__1(t),t)=2*x__1(t)+1*x__2(t)+0*x__3(t)+1*x__4(t),diff(x__2(t),t)=0*x__1(t)+2*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)+2*x__3(t)+1*x__4(t),diff(x__4(t),t)=0*x__1(t)+0*x__2(t)+0*x__3(t)+2*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
(c4t3 + 3c3t2 + 6c2t+ 6c4t+ 6c1) e2t

6

x2(t) =
(c4t2 + 2c3t+ 2c2) e2t

2

x3(t) = (c4t+ c3) e2t

x4(t) = c4e2t
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 94� �
DSolve[{x1'[t]==2*x1[t]+1*x2[t]+0*x3[t]+1*x4[t],x2'[t]==0*x1[t]+2*x2[t]+1*x3[t]+0*x4[t],x3'[t]==0*x1[t]+0*x2[t]+2*x3[t]+1*x4[t],x4'[t]==0*x1[t]+0*x2[t]+0*x3[t]+2*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6e

2t(t(c4(t2 + 6
)
+ 3c3t+ 6c2

)
+ 6c1

)
x2(t) → 1

2e
2t(t(c4t+ 2c3) + 2c2)

x3(t) → e2t(c4t+ c3)

x4(t) → c4e
2t
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4.6.21 problem problem 21
Internal problem ID [378]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 21.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− 4x2(t)

x′
2(t) = x1(t) + 3x2(t)

x′
3(t) = x1(t) + 2x2(t) + x3(t)

x′
4(t) = x2(t) + x4(t)

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-4*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__2(t),t)=1*x__1(t)+3*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__3(t),t)=1*x__1(t)+2*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__4(t),t)=0*x__1(t)+1*x__2(t)+0*x__3(t)+1*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −2 et(2c4t+ c3 − c4)

x2(t) = et(2c4t+ c3)

x3(t) = et(2c4t+ c1 + c3)

x4(t) = et
(
c4t

2 + c3t+ c2
)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 89� �
DSolve[{x1'[t]==-1*x1[t]-4*x2[t]+0*x3[t]+0*x4[t],x2'[t]==1*x1[t]+3*x2[t]+0*x3[t]+0*x4[t],x3'[t]==1*x1[t]+2*x2[t]+1*x3[t]+0*x4[t],x4'[t]==0*x1[t]+1*x2[t]+0*x3[t]+1*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(−2c1t− 4c2t+ c1)

x2(t) → et((c1 + 2c2)t+ c2)

x3(t) → et((c1 + 2c2)t+ c3)

x4(t) → 1
2e

t
(
c1t

2 + 2c2(t+ 1)t+ 2c4
)
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4.6.22 problem problem 22
Internal problem ID [379]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 22.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 3x2(t) + 7x3(t)

x′
2(t) = −x2(t)− 4x3(t)

x′
3(t) = x2(t) + 3x3(t)

x′
4(t) = −6x2(t)− 14x3(t) + x4(t)

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 73� �
dsolve([diff(x__1(t),t)=1*x__1(t)+3*x__2(t)+7*x__3(t)+0*x__4(t),diff(x__2(t),t)=0*x__1(t)-1*x__2(t)-4*x__3(t)+0*x__4(t),diff(x__3(t),t)=0*x__1(t)+1*x__2(t)+3*x__3(t)+0*x__4(t),diff(x__4(t),t)=0*x__1(t)-6*x__2(t)-14*x__3(t)+1*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
et(−c4t

2 − c3t+ 2c1 − c2)
2

x2(t) = et(2c4t+ c3 − 7c4)

x3(t) = −et(2c4t+ c3 − 6c4)
2

x4(t) = et
(
c4t

2 + c3t+ c2
)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 97� �
DSolve[{x1'[t]==1*x1[t]+3*x2[t]+7*x3[t]+0*x4[t],x2'[t]==0*x1[t]-1*x2[t]-4*x3[t]+0*x4[t],x3'[t]==0*x1[t]+1*x2[t]+3*x3[t]+0*x4[t],x4'[t]==0*x1[t]-6*x2[t]-14*x3[t]+1*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

t(c2t(t+ 6) + 2c3t(t+ 7) + 2c1)

x2(t) → et(−2c2t− 4c3t+ c2)

x3(t) → et((c2 + 2c3)t+ c3)

x4(t) → et(c2(−t)(t+ 6)− 2c3t(t+ 7) + c4)
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4.6.23 problem problem 23
Internal problem ID [380]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 23.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 39x1(t) + 8x2(t)− 16x3(t)

x′
2(t) = −36x1(t)− 5x2(t) + 16x3(t)

x′
3(t) = 72x1(t) + 16x2(t)− 29x3(t)

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 67� �
dsolve([diff(x__1(t),t)=39*x__1(t)+8*x__2(t)-16*x__3(t),diff(x__2(t),t)=-36*x__1(t)-5*x__2(t)+16*x__3(t),diff(x__3(t),t)=72*x__1(t)+16*x__2(t)-29*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
c2e−t

2 + 5 e3tc3
9 − 2c1e3t

9

x2(t) = −c2e−t

2 − e3tc3
2 + c1e3t

x3(t) = c2e−t + e3tc3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 113� �
DSolve[{x1'[t]==39*x1[t]+8*x2[t]-16*x3[t],x2'[t]==-36*x1[t]-5*x2[t]+16*x3[t],x3'[t]==72*x1[t]+16*x2[t]-29*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t
(
c1
(
10e4t − 9

)
+ 2(c2 − 2c3)

(
e4t − 1

))
x2(t) → e−t

(
−(9c1 + c2 − 4c3)e4t + 9c1 + 2c2 − 4c3

)
x3(t) → et(c3 cosh(2t) + (36c1 + 8c2 − 15c3) sinh(2t))
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4.6.24 problem problem 24
Internal problem ID [381]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 24.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 28x1(t) + 50x2(t) + 100x3(t)

x′
2(t) = 15x1(t) + 33x2(t) + 60x3(t)

x′
3(t) = −15x1(t)− 30x2(t)− 57x3(t)

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 67� �
dsolve([diff(x__1(t),t)=28*x__1(t)+50*x__2(t)+100*x__3(t),diff(x__2(t),t)=15*x__1(t)+33*x__2(t)+60*x__3(t),diff(x__3(t),t)=-15*x__1(t)-30*x__2(t)-57*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2c2e3t −
5c3e−2t

3 − 2c1e3t

x2(t) = −c2e3t − c3e−2t + c1e3t

x3(t) = c2e3t + c3e−2t
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3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 229� �
DSolve[{x1'[t]==28*x1[t]+50*x2[t]+100*x3[t],x2'[t]==15*x1[t]+33*x2[t]+60*x3[t],x3'[t]==-15*x1[t]-40*x2[t]-57*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
57e

t/2

(
19(3c1 − 5c2)e5t/2

+ 95c2 cos
(
5
√
95 t

2

)
+

√
95 (6c1 + 13c2 + 24c3) sin

(
5
√
95 t

2

))

x2(t) → 1
95e

t/2

(
95c2 cos

(
5
√
95 t

2

)
+

√
95 (6c1 + 13c2 + 24c3) sin

(
5
√
95 t

2

))
x3(t) →

−
et/2
(
95(3c1 − 5c2)e5t/2 − 95(3c1 − 5c2 + 12c3) cos

(
5
√
95 t
2

)
+

√
95 (69c1 + 197c2 + 276c3) sin

(
5
√
95 t
2

))
1140
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4.6.25 problem problem 25
Internal problem ID [382]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 25.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + 17x2(t) + 4x3(t)

x′
2(t) = −x1(t) + 6x2(t) + x3(t)

x′
3(t) = x2(t) + 2x3(t)

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 62� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+17*x__2(t)+4*x__3(t),diff(x__2(t),t)=-1*x__1(t)+6*x__2(t)+1*x__3(t),diff(x__3(t),t)=0*x__1(t)+1*x__2(t)+2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e2t
(
c3t

2 + c2t+ 8c3t+ c1 + 4c2 − 2c3
)

x2(t) = e2t(2c3t+ c2)

x3(t) = e2t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 105� �
DSolve[{x1'[t]==-2*x1[t]+17*x2[t]+4*x3[t],x2'[t]==-1*x1[t]+6*x2[t]+1*x3[t],x3'[t]==0*x1[t]+1*x2[t]+2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

2t(c1(−t)(t+ 8) + c2t(4t+ 34) + c3t(t+ 8) + 2c1)

x2(t) → e2t((−c1 + 4c2 + c3)t+ c2)

x3(t) → 1
2e

2t((−c1 + 4c2 + c3)t2 + 2c2t+ 2c3
)
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4.6.26 problem problem 26
Internal problem ID [383]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 26.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t)− x2(t) + x3(t)

x′
2(t) = x1(t) + 3x2(t)

x′
3(t) = −3x1(t) + 2x2(t) + x3(t)

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 65� �
dsolve([diff(x__1(t),t)=5*x__1(t)-1*x__2(t)+1*x__3(t),diff(x__2(t),t)=1*x__1(t)+3*x__2(t)+0*x__3(t),diff(x__3(t),t)=-3*x__1(t)+2*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e3t(2c3t+ c2 + 4c3)

x2(t) = e3t
(
c3t

2 + c2t+ 4c3t+ c1 + 2c2 + 6c3
)

x3(t) = e3t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 102� �
DSolve[{x1'[t]==5*x1[t]-1*x2[t]+1*x3[t],x2'[t]==1*x1[t]+3*x2[t]+0*x3[t],x3'[t]==-3*x1[t]+2*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t(2c1t− c2t+ c3t+ c1)

x2(t) → 1
2e

3t(t(2c1(t+ 1) + (c3 − c2)t) + 2c2)

x3(t) → 1
2e

3t(2c1(t− 3)t− (c2 − c3)(t− 4)t+ 2c3)
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4.6.27 problem problem 27
Internal problem ID [384]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 27.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 5x2(t)− 5x3(t)

x′
2(t) = 3x1(t)− x2(t) + 3x3(t)

x′
3(t) = 8x1(t)− 8x2(t) + 10x3(t)

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 56� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+5*x__2(t)-5*x__3(t),diff(x__2(t),t)=3*x__1(t)-1*x__2(t)+3*x__3(t),diff(x__3(t),t)=8*x__1(t)-8*x__2(t)+10*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
e2t(−5c3t+ 8c1 − 5c2 + c3)

8

x2(t) =
e2t(3c3t+ 8c1 + 3c2)

8

x3(t) = e2t(c3t+ c2)
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3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 174� �
DSolve[{x1'[t]==-3*x1[t]+5*x2[t]-5*x3[t],x2'[t]==4*x1[t]-1*x2[t]+4*x3[t],x3'[t]==8*x1[t]-8*x2[t]+10*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

2t
(
−5(c1 + c3) cos

(√
3 t
)
− 5

√
3 (c1 − c2 + c3) sin

(√
3 t
)
+ 8c1 + 5c3

)
x2(t) → 1

3e
2t
(
3c2 cos

(√
3 t
)
+

√
3 (4c1 − 3c2 + 4c3) sin

(√
3 t
))

x3(t) → 1
3e

2t
(
8(c1 + c3) cos

(√
3 t
)
+ 8

√
3 (c1 − c2 + c3) sin

(√
3 t
)
− 8c1 − 5c3

)
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4.6.28 problem problem 28
Internal problem ID [385]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 28.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −15x1(t)− 7x2(t) + 4x3(t)

x′
2(t) = 34x1(t) + 16x2(t)− 11x3(t)

x′
3(t) = 17x1(t) + 7x2(t) + 5x3(t)

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 75� �
dsolve([diff(x__1(t),t)=-15*x__1(t)-7*x__2(t)+4*x__3(t),diff(x__2(t),t)=34*x__1(t)+16*x__2(t)-11*x__3(t),diff(x__3(t),t)=17*x__1(t)+7*x__2(t)+5*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e2t(−119c3t2 − 238c2t+ 34c3t+ 14c1 + 6c2 − 2c3)
34

x2(t) =
(−17c3t2 − 34c2t+ 4c3t+ 2c1) e2t

2

x3(t) = e2t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 119� �
DSolve[{x1'[t]==-15*x1[t]-7*x2[t]+4*x3[t],x2'[t]==34*x1[t]+16*x2[t]-11*x3[t],x3'[t]==17*x1[t]+7*x2[t]+5*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

2t(c1(17t(7t− 2) + 2) + t(7c2(7t− 2) + c3(21t+ 8)))

x2(t) → 1
2e

2t(−(17c1 + 7c2)t(17t− 4)− c3t(51t+ 22) + 2c2)

x3(t) → e2t((17c1 + 7c2 + 3c3)t+ c3)
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4.6.29 problem problem 29
Internal problem ID [386]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 29.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + x2(t) + x3(t)− 2x4(t)

x′
2(t) = 7x1(t)− 4x2(t)− 6x3(t) + 11x4(t)

x′
3(t) = 5x1(t)− x2(t) + x3(t) + 3x4(t)

x′
4(t) = 6x1(t)− 2x2(t)− 2x3(t) + 6x4(t)

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 119� �
dsolve([diff(x__1(t),t)=-1*x__1(t)+1*x__2(t)+1*x__3(t)-2*x__4(t),diff(x__2(t),t)=7*x__1(t)-4*x__2(t)-6*x__3(t)+11*x__4(t),diff(x__3(t),t)=5*x__1(t)-1*x__2(t)+1*x__3(t)+3*x__4(t),diff(x__4(t),t)=6*x__1(t)-2*x__2(t)-2*x__3(t)+6*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −e−t(c4t+ c3)
2

x2(t) =
3c4e−tt

2 − c2e2tt+
3c3e−t

2 − e−tc4
2 − c1e2t + 2c2e2t

x3(t) = c2e2tt+ c1e2t +
c4e−tt

2 + c3e−t

2

x4(t) = c2e2t + c3e−t + c4e−tt

1263



4.6. Section 7.6, Multiple Eigenvalue . . . CHAPTER 4. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 166� �
DSolve[{x1'[t]==-1*x1[t]+1*x2[t]+1*x3[t]-2*x4[t],x2'[t]==7*x1[t]-4*x2[t]-6*x3[t]+11*x4[t],x3'[t]==5*x1[t]-1*x2[t]+1*x3[t]+3*x4[t],x4'[t]==6*x1[t]-2*x2[t]-2*x3[t]+6*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �
x1(t) → e−t((c2 + c3 − 2c4)t+ c1)

x2(t) → e−t
(
−3((c2 + c3 − 2c4)t+ c1)− e3t(c1(2t− 3) + c4(t− 2) + c3) + c2 + c3 − 2c4

)
x3(t) → e2t(2c1t+ c4t+ c1 + c3)− e−t((c2 + c3 − 2c4)t+ c1)

x4(t) → (2c1 + c4)e2t − 2e−t((c2 + c3 − 2c4)t+ c1)
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4.6.30 problem problem 30
Internal problem ID [387]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 30.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + x2(t)− 2x3(t) + x4(t)

x′
2(t) = 3x2(t)− 5x3(t) + 3x4(t)

x′
3(t) = −13x2(t) + 22x3(t)− 12x4(t)

x′
4(t) = −27x2(t) + 45x3(t)− 25x4(t)

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 95� �
dsolve([diff(x__1(t),t)=2*x__1(t)+1*x__2(t)-2*x__3(t)+1*x__4(t),diff(x__2(t),t)=0*x__1(t)+3*x__2(t)-5*x__3(t)+3*x__4(t),diff(x__3(t),t)=0*x__1(t)-13*x__2(t)+22*x__3(t)-12*x__4(t),diff(x__4(t),t)=0*x__1(t)-27*x__2(t)+45*x__3(t)-25*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
(−c2t+ 5c1) e2t

5

x2(t) = −e−t(3c4t+ 3c3 + 2c4)
9

x3(t) =
3c2e2t
5 + c3e−t

3 + c4e−tt

3 − e−tc4
9

x4(t) = c2e2t + c3e−t + c4e−tt
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 157� �
DSolve[{x1'[t]==2*x1[t]+1*x2[t]-2*x3[t]+1*x4[t],x2'[t]==0*x1[t]+3*x2[t]-5*x3[t]+3*x4[t],x3'[t]==0*x1[t]-13*x2[t]+22*x3[t]-12*x4[t],x4'[t]==0*x1[t]-27*x2[t]+45*x3[t]-25*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t((c2 − 2c3 + c4)t+ c1)

x2(t) → e−t(4c2t− 5c3t+ 3c4t+ c2)

x3(t) → e−t
(
c2
(
−4t− 3e3t + 3

)
+ c3

(
5t+ 6e3t − 5

)
− 3c4

(
t+ e3t − 1

))
x4(t) → e−t

(
−12c2t+ 15c3t− 9c4t− 5(c2 − 2c3 + c4)e3t + 5c2 − 10c3 + 6c4

)
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4.6.31 problem problem 31
Internal problem ID [388]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 31.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 35x1(t)− 12x2(t) + 4x3(t) + 30x4(t)

x′
2(t) = 22x1(t)− 8x2(t) + 3x3(t) + 19x4(t)

x′
3(t) = −10x1(t) + 3x2(t)− 9x4(t)

x′
4(t) = −27x1(t) + 9x2(t)− 3x3(t)− 23x4(t)

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 112� �
dsolve([diff(x__1(t),t)=35*x__1(t)-12*x__2(t)+4*x__3(t)+30*x__4(t),diff(x__2(t),t)=22*x__1(t)-8*x__2(t)+3*x__3(t)+19*x__4(t),diff(x__3(t),t)=-10*x__1(t)+3*x__2(t)+0*x__3(t)-9*x__4(t),diff(x__4(t),t)=-27*x__1(t)+9*x__2(t)-3*x__3(t)-23*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = −et(6c4t2 + 6c3t+ 2c4t+ 6c2 + c3 − c4)
6

x2(t) =
et(−2c4t2 − 2c3t− 10c4t+ 4c1 − 2c2 − 5c3 + 6c4)

12

x3(t) =
et(6c4t2 + 6c3t− 2c4t+ 12c1 + 6c2 − c3)

12

x4(t) = et
(
c4t

2 + c3t+ c2
)
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 187� �
DSolve[{x1'[t]==35*x1[t]-12*x2[t]+4*x3[t]+30*x4[t],x2'[t]==22*x1[t]-8*x2[t]+3*x3[t]+19*x4[t],x3'[t]==-10*x1[t]+3*x2[t]+0*x3[t]-9*x4[t],x4'[t]==-27*x1[t]+9*x2[t]-3*x3[t]-23*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(c1t(21t+ 34)− (3c2 − c3)t(3t+ 4) + 6c4t(3t+ 5) + c1)

x2(t) → 1
2e

t(t(c1(7t+ 44) + (c3 − 3c2)(t+ 6) + 2c4(3t+ 19)) + 2c2)

x3(t) → 1
2e

t(2c3 − t(c1(21t+ 20)− 3c2(3t+ 2) + c3(3t+ 2) + 18c4(t+ 1)))

x4(t) → et(c4 − 3t(c1(7t+ 9) + (c3 − 3c2)(t+ 1) + 2c4(3t+ 4)))
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4.6.32 problem problem 32
Internal problem ID [389]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 32.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 11x1(t)− x2(t) + 26x3(t) + 6x4(t)− 3x5(t)

x′
2(t) = 3x2(t)

x′
3(t) = −9x1(t)− 24x3(t)− 6x4(t) + 3x5(t)

x′
4(t) = 3x1(t) + 9x3(t) + 5x4(t)− x5(t)

x′
5(t) = −48x1(t)− 3x2(t)− 138x3(t)− 30x4(t) + 18x5(t)

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 116� �
dsolve([diff(x__1(t),t)=11*x__1(t)-1*x__2(t)+26*x__3(t)+6*x__4(t)-3*x__5(t),diff(x__2(t),t)=0*x__1(t)+3*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__3(t),t)=-9*x__1(t)+0*x__2(t)-24*x__3(t)-6*x__4(t)+3*x__5(t),diff(x__4(t),t)=3*x__1(t)+0*x__2(t)+9*x__3(t)+5*x__4(t)-1*x__5(t),diff(x__5(t),t)=-48*x__1(t)-3*x__2(t)-138*x__3(t)-30*x__4(t)+18*x__5(t)],[x__1(t), x__2(t), x__3(t), x__4(t), x__5(t)], singsol=all)� �

x1(t) =
25c2e3t

3 + 8c3e2t − 3c1e3t +
e3tc4
3 + c5e2t

3

x2(t) =
e3t(6c1 − 16c2 − c4)

3

x3(t) = −3c2e3t − 3c3e2t + c1e3t

x4(t) = c2e3t + c3e2t

x5(t) = e3tc4 + c5e2t
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 202� �
DSolve[{x1'[t]==11*x1[t]-1*x2[t]+26*x3[t]+6*x4[t]-3*x5[t],x2'[t]==0*x1[t]+3*x2[t],x3'[t]==-9*x1[t]+0*x2[t]-24*x3[t]-6*x4[t]+3*x5[t],x4'[t]==3*x1[t]+0*x2[t]+9*x3[t]+5*x4[t]-1*x5[t],x5'[t]==-48*x1[t]-3*x2[t]-138*x3[t]-30*x4[t]+18*x5[t]},{x1[t],x2[t],x3[t],x4[t],x5[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t
(
c1
(
9et − 8

)
− (c2 − 26c3 − 6c4 + 3c5)

(
et − 1

))
x2(t) → c2e

3t

x3(t) → −e2t
(
9c1
(
et − 1

)
+ c3

(
26et − 27

)
+ 3(2c4 − c5)

(
et − 1

))
x4(t) → e2t

(
(3(c1 + 3c3 + c4)− c5)et − 3c1 − 9c3 − 2c4 + c5

)
x5(t) → e2t

(
3(16c1 + c2 + 46c3 + 10c4 − 5c5)− (48c1 + 3c2 + 138c3 + 30c4 − 16c5)et

)
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4.6.33 problem problem 33
Internal problem ID [390]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 33.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 4x2(t) + x3(t)

x′
2(t) = 4x1(t) + 3x2(t) + x4(t)

x′
3(t) = 3x3(t)− 4x4(t)

x′
4(t) = 4x3(t) + 3x4(t)

3 Solution by Maple
Time used: 0.22 (sec). Leaf size: 139� �
dsolve([diff(x__1(t),t)=3*x__1(t)-4*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__2(t),t)=4*x__1(t)+3*x__2(t)+0*x__3(t)+1*x__4(t),diff(x__3(t),t)=0*x__1(t)+0*x__2(t)+3*x__3(t)-4*x__4(t),diff(x__4(t),t)=0*x__1(t)+0*x__2(t)+4*x__3(t)+3*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
e3t(4 cos (4t) c3t− 4 sin (4t) c4t+ 4c2 cos (4t)− c4 cos (4t)− 4c1 sin (4t))

4

x2(t) =
e3t(4 cos (4t) c4t+ 4 sin (4t) c3t+ 4c1 cos (4t) + 4c2 sin (4t)− sin (4t) c4)

4

x3(t) = e3t(cos (4t) c3 − sin (4t) c4)

x4(t) = e3t(c4 cos (4t) + c3 sin (4t))
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3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 120� �
DSolve[{x1'[t]==3*x1[t]-4*x2[t]+1*x3[t]+0*x4[t],x2'[t]==4*x1[t]+3*x2[t]+0*x3[t]+1*x4[t],x3'[t]==0*x1[t]+0*x2[t]+3*x3[t]-4*x4[t],x4'[t]==0*x1[t]+0*x2[t]+4*x3[t]+3*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t((c3t+ c1) cos(4t)− (c4t+ c2) sin(4t))

x2(t) → e3t((c4t+ c2) cos(4t) + (c3t+ c1) sin(4t))

x3(t) → e3t(c3 cos(4t)− c4 sin(4t))

x4(t) → e3t(c4 cos(4t) + c3 sin(4t))
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4.6.34 problem problem 34
Internal problem ID [391]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Section 7.6, Multiple Eigenvalue Solutions. Page 451
Problem number: problem 34.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 8x3(t)− 3x4(t)

x′
2(t) = −18x1(t)− x2(t)

x′
3(t) = −9x1(t)− 3x2(t)− 25x3(t)− 9x4(t)

x′
4(t) = 33x1(t) + 10x2(t) + 90x3(t) + 32x4(t)

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 208� �
dsolve([diff(x__1(t),t)=2*x__1(t)+0*x__2(t)-8*x__3(t)-3*x__4(t),diff(x__2(t),t)=-18*x__1(t)-1*x__2(t)+0*x__3(t)+0*x__4(t),diff(x__3(t),t)=-9*x__1(t)-3*x__2(t)-25*x__3(t)-9*x__4(t),diff(x__4(t),t)=33*x__1(t)+10*x__2(t)+90*x__3(t)+32*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �
x1(t) = e2t(cos (3t) c3t− sin (3t) c4t+ c1 cos (3t)− 3 cos (3t) c4 − c2 sin (3t)− 3 sin (3t) c3)

x2(t) = −e2t(3 cos (3t) c3t+ 3 cos (3t) c4t+ 3 sin (3t) c3t− 3 sin (3t) c4t+ 3c1 cos (3t)
+ 3c2 cos (3t) + 9c3 cos (3t)− 10 cos (3t) c4 + 3c1 sin (3t)− 3c2 sin (3t)

− 10 sin (3t) c3 − 9 sin (3t) c4)

x3(t) = e2t(c3 cos (3t)− sin (3t) c4)

x4(t) = e2t(cos (3t) c4t+ sin (3t) c3t+ c2 cos (3t) + c1 sin (3t))
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3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 223� �
DSolve[{x1'[t]==2*x1[t]+0*x2[t]-8*x3[t]-3*x4[t],x2'[t]==-18*x1[t]-1*x2[t]+0*x3[t]+0*x4[t],x3'[t]==-9*x1[t]-3*x2[t]-25*x3[t]-9*x4[t],x4'[t]==33*x1[t]+10*x2[t]+90*x3[t]+32*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �
x1(t) → e2t((c3t+ c1) cos(3t)− ((3c1 + c2 + 9c3 + 3c4)t+ 3c3 + c4) sin(3t))

x2(t) → e2t((c2 − 3(3c1 + c2 + 10c3 + 3c4)t) cos(3t)
+ (c1(9t− 3) + 3(c2 + 8c3 + 3c4)t+ 10c3 + 3c4) sin(3t))

x3(t) → e2t(c3 cos(3t)− (3c1 + c2 + 9c3 + 3c4) sin(3t))

x4(t) → e2t(((3c1 + c2 + 9c3 + 3c4)t+ c4) cos(3t) + (c3(t+ 27) + 10c1 + 3c2 + 9c4) sin(3t))
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4.7.1 problem problem 1
Internal problem ID [392]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37� �
AsymptoticDSolveValue[y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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4.7.2 problem problem 2
Internal problem ID [393]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
Order:=6;
dsolve(diff(y(x),x)=4*y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 4x+ 8x2 + 32

3 x3 + 32
3 x4 + 128

15 x5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37� �
AsymptoticDSolveValue[y'[x]==4*y[x],y[x],{x,0,5}]� �

y(x) → c1

(
128x5

15 + 32x4

3 + 32x3

3 + 8x2 + 4x+ 1
)
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4.7.3 problem problem 3
Internal problem ID [394]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

2y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 36� �
Order:=6;
dsolve(2*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x+ 9
8x

2 − 9
16x

3 + 27
128x

4 − 81
1280x

5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[2*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−81x5

1280 + 27x4

128 − 9x3

16 + 9x2

8 − 3x
2 + 1

)
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4.7.4 problem problem 4
Internal problem ID [395]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
Order:=6;
dsolve(diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

2 − x2 + 1
)
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4.7.5 problem problem 5
Internal problem ID [396]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
Order:=6;
dsolve(diff(y(x),x)=x^2*y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + x3

3

)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15� �
AsymptoticDSolveValue[y'[x]==x^2*y[x],y[x],{x,0,5}]� �

y(x) → c1

(
x3

3 + 1
)
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4.7.6 problem problem 6
Internal problem ID [397]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(−2 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 36� �
Order:=6;
dsolve((x-2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x+ 1
4x

2 + 1
8x

3 + 1
16x

4 + 1
32x

5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[(x-2)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

32 + x4

16 + x3

8 + x2

4 + x

2 + 1
)
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4.7.7 problem problem 7
Internal problem ID [398]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(2x− 1) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
Order:=6;
dsolve((2*x-1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
32x5 + 16x4 + 8x3 + 4x2 + 2x+ 1

)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31� �
AsymptoticDSolveValue[(2*x-1)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
32x5 + 16x4 + 8x3 + 4x2 + 2x+ 1

)
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4.7.8 problem problem 8
Internal problem ID [399]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2(x+ 1) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
Order:=6;
dsolve(2*(x+1)*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x− 1
8x

2 + 1
16x

3 − 5
128x

4 + 7
256x

5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[2*(x+1)*y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1

(
7x5

256 − 5x4

128 + x3

16 − x2

8 + x

2 + 1
)
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4.7.9 problem problem 9
Internal problem ID [400]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− 1) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
Order:=6;
dsolve((x-1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
6x5 + 5x4 + 4x3 + 3x2 + 2x+ 1

)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31� �
AsymptoticDSolveValue[(x-1)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
6x5 + 5x4 + 4x3 + 3x2 + 2x+ 1

)
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4.7.10 problem problem 10
Internal problem ID [401]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2(x− 1) y′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
Order:=6;
dsolve(2*(x-1)*diff(y(x),x)=3*y(x),y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x+ 3
8x

2 + 1
16x

3 + 3
128x

4 + 3
256x

5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[2*(x-1)*y'[x]==3*y[x],y[x],{x,0,5}]� �

y(x) → c1

(
3x5

256 + 3x4

128 + x3

16 + 3x2

8 − 3x
2 + 1

)
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4.7.11 problem problem 11
Internal problem ID [402]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)=y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

24x
4
)
y(0) +

(
x+ 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]==y[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 + x3

6 + x

)
+ c1

(
x4

24 + x2

2 + 1
)
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4.7.12 problem problem 12
Internal problem ID [403]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)=4*y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 2x2 + 2

3x
4
)
y(0) +

(
x+ 2

3x
3 + 2

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]==4*y[x],y[x],{x,0,5}]� �

y(x) → c2

(
2x5

15 + 2x3

3 + x

)
+ c1

(
2x4

3 + 2x2 + 1
)

1287
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4.7.13 problem problem 13
Internal problem ID [404]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 9y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+9*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 9

2x
2 + 27

8 x4
)
y(0) +

(
x− 3

2x
3 + 27

40x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+9*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
27x5

40 − 3x3

2 + x

)
+ c1

(
27x4

8 − 9x2

2 + 1
)

1288
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4.7.14 problem problem 14
Internal problem ID [405]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=x,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4
)
y(0) +

(
x− 1

6x
3 + 1

120x
5
)
D(y)(0) + x3

6 − x5

120 +O
(
x6)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+y[x]==x,y[x],{x,0,5}]� �

y(x) → − x5

120 + x3

6 + c2

(
x5

120 − x3

6 + x

)
+ c1

(
x4

24 − x2

2 + 1
)

1289
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4.7.15 problem problem 15
Internal problem ID [406]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
Order:=6;
dsolve(x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
x
+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9� �
AsymptoticDSolveValue[x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
x

1290
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4.7.16 problem problem 16
Internal problem ID [407]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x− y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
Order:=6;
dsolve(2*x*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) = c1
√
x +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 11� �
AsymptoticDSolveValue[2*x*y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1
√
x

1291
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4.7.17 problem problem 17
Internal problem ID [408]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 11� �
AsymptoticDSolveValue[x^2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1e
1
x

1292



4.7. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.7.18 problem problem 18
Internal problem ID [409]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x3 − 2y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x)=2*y(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 13� �
AsymptoticDSolveValue[x^3*y'[x]==2*y[x],y[x],{x,0,5}]� �

y(x) → c1e
− 1

x2

1293
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4.7.19 problem problem 19
Internal problem ID [410]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With initial conditions

[y(0) = 0, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+4*y(x)=0,y(0) = 0, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = 3x− 2x3 + 2
5x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]+4*y[x]==0,{y[0]==0,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 2x5

5 − 2x3 + 3x

1294
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4.7.20 problem problem 20
Internal problem ID [411]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)-4*y(x)=0,y(0) = 2, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 2 + 4x2 + 4
3x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{y''[x]-4*y[x]==0,{y[0]==2,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → 4x4

3 + 4x2 + 2

1295
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4.7.21 problem problem 21
Internal problem ID [412]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
Order:=6;
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x+ x2 + 1
2x

3 + 1
6x

4 + 1
24x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29� �
AsymptoticDSolveValue[{y''[x]-2*y'[x]+y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

24 + x4

6 + x3

2 + x2 + x

1296
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4.7.22 problem problem 22
Internal problem ID [413]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 2y = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+diff(y(x),x)-2*y(x)=0,y(0) = 1, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 1− 2x+ 2x2 − 4
3x

3 + 2
3x

4 − 4
15x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{y''[x]+y'[x]-2*y[x]==0,{y[0]==1,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −4x5

15 + 2x4

3 − 4x3

3 + 2x2 − 2x+ 1

1297
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4.7.23 problem problem 23
Internal problem ID [414]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x2 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 907� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
2−

i
√
3

2

1− 1
2x+ i

√
3 − 3

8i
√
3 − 16

x2 + −i
√
3 + 5

48i
√
3 − 96

x3

+ 1
384

(
i
√
3 − 5

)(
i
√
3 − 7

)
(
i
√
3 − 4

)(
i
√
3 − 2

)x4 − 1
3840

(
i
√
3 − 7

)(
i
√
3 − 9

)
(
i
√
3 − 4

)(
i
√
3 − 2

)x5 +O
(
x6)

+ c2x
1
2+

i
√
3

2

1− 1
2x+ i

√
3 + 3

8i
√
3 + 16

x2 + −i
√
3 − 5

48i
√
3 + 96

x3

+ 1
384

(
i
√
3 + 5

)(
i
√
3 + 7

)
(
i
√
3 + 4

)(
i
√
3 + 2

)x4 − 1
3840

(
i
√
3 + 7

)(
i
√
3 + 9

)
(
i
√
3 + 4

)(
i
√
3 + 2

)x5 +O
(
x6)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 886� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]+y[x]==0,y[x],{x,0,5}]� �
y(x)

→

(
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

) (
3− (−1)2/3

) (
4− (−1)2/3

)
x5

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3)) (1 + (3− (−1)2/3) (4− (−1)2/3)) (1 + (4− (−1)2/3) (5− (−1)2/3))

−
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

) (
3− (−1)2/3

)
x4

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3)) (1 + (3− (−1)2/3) (4− (−1)2/3))

+
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

)
x3

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3))

−
(−1)2/3

(
1− (−1)2/3

)
x2

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3))

+ (−1)2/3x
1− (−1)2/3 (1− (−1)2/3)

+1
)
c1x

−(−1)2/3+
(
−

3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

) (
3 + 3

√
−1

) (
4 + 3

√
−1

)
x5(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

)) (
1 +

(
3 + 3

√
−1

) (
4 + 3

√
−1

)) (
1 +

(
4 + 3

√
−1

) (
5 + 3

√
−1

))+ 3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

) (
3 + 3

√
−1

)
x4(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

)) (
1 +

(
3 + 3

√
−1

) (
4 + 3

√
−1

))− 3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

)
x3(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

))+ 3
√
−1

(
1 + 3

√
−1

)
x2(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

))− 3
√
−1 x

1 + 3
√
−1

(
1 + 3

√
−1

)+1
)
c2x

3√−1
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4.7.24 problem problem 26(a)
Internal problem ID [415]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.1 Introduction and Review of power series.
Page 615
Problem number: problem 26(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1− y2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 6� �
dsolve([diff(y(x),x)=1+y(x)^2,y(0) = 0],y(x), singsol=all)� �

y(x) = tan(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 7� �
DSolve[{y'[x]==1+y[x]^2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x)

1300
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4.8 Chapter 11 Power series methods. Section 11.2
Power series solutions. Page 624
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4.8.1 problem problem 1
Internal problem ID [416]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ + 4y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 + x2 + 1

)
y(0) +

(
x5 + x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 62� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+4*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
28x5

15 + 5x4

3 + 4x3

3 + x2 + 1
)
+ c2

(
62x5

15 + 11x4

3 + 3x3 + 2x2 + x

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.2 problem problem 2
Internal problem ID [417]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 2

)
y′′ + 4y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+2)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

4x
4
)
y(0) +

(
x− 1

2x
3 + 1

4x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 68� �
AsymptoticDSolveValue[(x^2+2)*y''[x]+4*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

30 − x4

12 + x3

3 − x2

2 + 1
)
+ c2

(
−x5

15 − x4

12 + x3

2 − x2 + x

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.3 problem problem 3
Internal problem ID [418]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′x+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

8x
4
)
y(0) +

(
x− 1

3x
3 + 1

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

15 − x3

3 + x

)
+ c1

(
x4

8 − x2

2 + 1
)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.4 problem problem 4
Internal problem ID [419]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 1

)
y′′ + 6y′x+ 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)+6*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
3x4 − 2x2 + 1

)
y(0) +

(
x− 5

3x
3 + 7

3x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 60� �
AsymptoticDSolveValue[(x^2+1)*y''[x]+6*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
4x5 − 5x4 + 4x3 − 2x2 + 1

)
+ c2

(
77x5

15 − 13x4

2 + 16x3

3 − 3x2 + x

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.5 problem problem 5
Internal problem ID [420]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 + 1

)
y′′ + 2y′x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +
(
x− 1

3x
3 + 1

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(x^2-3)*y''[x]+2*x*y'[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

45 + x3

9 + x

)
+ c1
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.6 problem problem 6
Internal problem ID [421]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6y′x+ 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 + 6x2 + 1

)
y(0) +

(
x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
x3 + x

)
+ c1

(
x4 + 6x2 + 1

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.7 problem problem 7
Internal problem ID [422]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 3

)
y′′ − 7y′x+ 16y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+3)*diff(y(x),x$2)-7*x*diff(y(x),x)+16*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 8

3x
2 + 8

27x
4
)
y(0) +

(
x− 1

2x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+3)*y''[x]-7*x*y'[x]+16*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x3

2 + x

)
+ c1

(
8x4

27 − 8x2

3 + 1
)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.8 problem problem 8
Internal problem ID [423]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 8.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 2

)
y′′ − y′x+ 16y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((2-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+16*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
2x4 − 4x2 + 1

)
y(0) +

(
x− 5

4x
3 + 7

32x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(2-x^2)*y''[x]-x*y'[x]+16*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

32 − 5x3

4 + x

)
+ c1

(
2x4 − 4x2 + 1

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.9 problem problem 9
Internal problem ID [424]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 8y′x+ 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+8*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
15x4 + 6x2 + 1

)
y(0) +

(
x+ 10

3 x3 + 7x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+8*x*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5 + 10x3

3 + x

)
+ c1

(
15x4 + 6x2 + 1

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.10 problem problem 10
Internal problem ID [425]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3y′′ + y′x− 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(3*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 2

3x
2 + 1

27x
4
)
y(0) +

(
x+ 1

6x
3 + 1

360x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[3*y''[x]+x*y'[x]-4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

360 + x3

6 + x

)
+ c1

(
x4

27 + 2x2

3 + 1
)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.11 problem problem 11
Internal problem ID [426]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

5y′′ − 2y′x+ 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(5*diff(y(x),x$2)-2*x*diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

10x
4
)
y(0) +

(
4
375x

5 − 4
15x

3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[5*y''[x]-2*x*y'[x]+10*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

375 − 4x3

15 + x

)
+ c1

(
x4

10 − x2 + 1
)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.12 problem problem 12
Internal problem ID [427]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x2 − 3yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

2

)
y(0) +

(
x+ 1

3x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

3 + x

)
+ c1

(
x3

2 + 1
)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.13 problem problem 13
Internal problem ID [428]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′x2 + 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

3

)
y(0) +

(
x− 1

4x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

4

)
+ c1

(
1− x3

3

)

1314



4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.14 problem problem 14
Internal problem ID [429]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.15 problem problem 15
Internal problem ID [430]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.16 problem problem 16
Internal problem ID [431]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2y′x− 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
Order:=6;
dsolve([(1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 4� �
AsymptoticDSolveValue[{(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.17 problem problem 17
Internal problem ID [432]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x− 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = x2 + 1

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]-2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → − x5

120 + x3

6 + x
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.18 problem problem 18
Internal problem ID [433]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + (x− 1) y′ + y = 0

With initial conditions

[y(1) = 2, y′(1) = 0]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+(x-1)*diff(y(x),x)+y(x)=0,y(1) = 2, D(y)(1) = 0],y(x),type='series',x=1);� �

y(x) = 2− (x− 1)2 + 1
4(x− 1)4 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 21� �
AsymptoticDSolveValue[{y''[x]+(x-1)*y'[x]+y[x]==0,{y[1]==2,y'[1]==0}},y[x],{x,1,5}]� �

y(x) → 1
4(x− 1)4 − (x− 1)2 + 2
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4.8. Chapter 11 Power series methods. . . . CHAPTER 4. DIFFERENTIAL . . .

4.8.19 problem problem 19
Internal problem ID [434]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x2 + 2x

)
y′′ − 6(x− 1) y′ − 4y = 0

With initial conditions

[y(1) = 0, y′(1) = 1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(2*x-x^2)*diff(y(x),x$2)-6*(x-1)*diff(y(x),x)-4*y(x)=0,y(1) = 0, D(y)(1) = 1],y(x),type='series',x=1);� �

y(x) = (x− 1) + 5
3(x− 1)3 + 7

3(x− 1)5 +O
(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 24� �
AsymptoticDSolveValue[{(2*x-x^2)*y''[x]-6*(x-1)*y'[x]-4*y[x]==0,{y[1]==0,y'[1]==1}},y[x],{x,1,5}]� �

y(x) → 7
3(x− 1)5 + 5

3(x− 1)3 + x− 1
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4.8.20 problem problem 20
Internal problem ID [435]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

With initial conditions

[y(3) = 2, y′(3) = 0]

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 13� �
Order:=6;
dsolve([(x^2-6*x+10)*diff(y(x),x$2)-4*(x-3)*diff(y(x),x)+6*y(x)=0,y(3) = 2, D(y)(3) = 0],y(x),type='series',x=3);� �

y(x) = −6x2 + 36x− 52

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12� �
AsymptoticDSolveValue[{(x^2-6*x+10)*y''[x]-4*(x-3)*y'[x]+6*y[x]==0,{y[3]==2,y'[3]==0}},y[x],{x,3,5}]� �

y(x) → 2− 6(x− 3)2
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4.8.21 problem problem 21
Internal problem ID [436]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
4x2 + 16x+ 17

)
y′′ − 8y = 0

With initial conditions

[y(−2) = 1, y′(−2) = 0]

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
Order:=6;
dsolve([(4*x^2+16*x+17)*diff(y(x),x$2)=8*y(x),y(-2) = 1, D(y)(-2) = 0],y(x),type='series',x=-2);� �

y(x) = 4x2 + 16x+ 17

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12� �
AsymptoticDSolveValue[{(4*x^2+16*x+17)*y''[x]==8*y[x],{y[-2]==1,y'[-2]==0}},y[x],{x,-2,5}]� �

y(x) → 4(x+ 2)2 + 1
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4.8.22 problem problem 22
Internal problem ID [437]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

With initial conditions

[y(−3) = 1, y′(−3) = 0]

With the expansion point for the power series method at x = −3.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(x^2+6*x)*diff(y(x),x$2)+(3*x+9)*diff(y(x),x)-3*y(x)=0,y(-3) = 1, D(y)(-3) = 0],y(x),type='series',x=-3);� �

y(x) = 1− 1
6(x+ 3)2 − 5

648(x+ 3)4 +O
(
(x+ 3)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 23� �
AsymptoticDSolveValue[{(x^2+6*x)*y''[x]+(3*x+9)*y'[x]-3*y[x]==0,{y[-3]==1,y'[-3]==0}},y[x],{x,-3,5}]� �

y(x) → − 5
648(x+ 3)4 − 1

6(x+ 3)2 + 1
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4.8.23 problem problem 23
Internal problem ID [438]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2− 1

6x
3+ 1

24x
4+ 1

30x
5
)
y(0)+

(
x− 1

6x
3− 1

12x
4+ 1

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x4

12 − x3

6 + x

)
+ c1

(
x5

30 + x4

24 − x3

6 − x2

2 + 1
)
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4.8.24 problem problem 24
Internal problem ID [439]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + 2y′x+ 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+2*x*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

3x
3 + 1

5x
5
)
y(0) +

(
x+ 1

3x
3 + 1

6x
4 + 1

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[(x^2+1)*y''[x]+2*x*y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

5 − x3

3 + 1
)
+ c2

(
x5

5 − x4

6 − x3

3 + x

)
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4.8.25 problem problem 25
Internal problem ID [440]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x2 + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

12x
4 − 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x4

12

)
+ c2

(
−x5

20 − x4

12 + x

)
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4.8.26 problem problem 26
Internal problem ID [441]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + x4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
Order:=6;
dsolve((1+x^3)*diff(y(x),x$2)+x^4*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[(1+x^3)*y''[x]+x^4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1
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4.8.27 problem problem 27
Internal problem ID [442]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ y
(
2x2 + 1

)
= 0

With initial conditions

[y(0) = 1, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+(2*x^2+1)*y(x)=0,y(0) = 1, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 1− x− 1
2x

2 + 1
3x

3 − 1
24x

4 + 1
30x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[{(x^2+1)*y''[x]+2*x*y'[x]+2*x*y[x]==0,{}},y[x],{x,0,5}]� �

y(x) → c1

(
x5

5 − x3

3 + 1
)
+ c2

(
x5

5 − x4

6 − x3

3 + x

)
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4.8.28 problem problem 28
Internal problem ID [443]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + e−xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
Order:=6;
dsolve(diff(y(x),x$2)+exp(-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

6x
3 − 1

40x
5
)
y(0) +

(
x− 1

6x
3 + 1

12x
4 − 1

60x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+Exp[-x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x5

60 + x4

12 − x3

6 + x

)
+ c1

(
−x5

40 + x3

6 − x2

2 + 1
)
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4.8.29 problem problem 29
Internal problem ID [444]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
Order:=6;
dsolve(cos(x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2

2

)
y(0) +

(
x− 1

6x
3 − 1

60x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[Cos[x]*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x2

2

)
+ c2

(
−x5

60 − x3

6 + x

)
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4.8.30 problem problem 30
Internal problem ID [445]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + sin(x)y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)+sin(x)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

6x
3 − 1

60x
5
)
y(0) +

(
x− 1

2x
2 + 1

18x
4 − 7

360x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x*y''[x]+Sin[x]*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−7x5

360 + x4

18 − x2

2 + x

)
+ c1

(
−x5

60 + x3

6 − x2

2 + 1
)
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4.8.31 problem problem 33
Internal problem ID [446]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x+ 2αy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+2*alpha*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− αx2 + α(α− 2)x4

6

)
y(0)

+
(
x− (α− 1)x3

3 + (α2 − 4α + 3)x5

30

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+2*\[Alpha]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
α2x5

30 − 2αx5

15 + x5

10 − αx3

3 + x3

3 + x

)
+ c1

(
α2x4

6 − αx4

3 − αx2 + 1
)
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4.8.32 problem problem 34
Internal problem ID [447]

Book: Differential equations and linear algebra, 4th ed., Edwards and Penney
Section: Chapter 11 Power series methods. Section 11.2 Power series solutions. Page 624
Problem number: problem 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)=x*y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + x3

6

)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]==x*y[x],y[x],{x,0,5}]� �

y(x) → c2

(
x4

12 + x

)
+ c1

(
x3

6 + 1
)
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5.1. Section 2.1. Page 40 CHAPTER 5. ELEMENTARY . . .

5.1.1 problem 1
Internal problem ID [448]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

3y + y′ − e−2t − t = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(3*y(t)+diff(y(t),t) = exp(-2*t)+t,y(t), singsol=all)� �

y(t) = t

3 − 1
9 + e−2t + c1e−3t

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 27� �
DSolve[3*y[t]+y'[t] == Exp[-2*t]+t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
9(3t− 1) + e−3t(et + c1

)
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5.1.2 problem 2
Internal problem ID [449]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − e2tt2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(-2*y(t)+diff(y(t),t) = exp(2*t)*t^2,y(t), singsol=all)� �

y(t) =
(
t3

3 + c1

)
e2t

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 22� �
DSolve[-2*y[t]+y'[t]== Exp[2*t]*t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

2t(t3 + 3c1
)
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5.1.3 problem 3
Internal problem ID [450]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y + y′ − 1− t e−t = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(y(t)+diff(y(t),t) = 1+t/exp(t),y(t), singsol=all)� �

y(t) =
(
t2

2 + et + c1

)
e−t

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 23� �
DSolve[y[t]+y'[t] == 1+t/Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1 + e−t

(
t2

2 + c1

)
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5.1.4 problem 4
Internal problem ID [451]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y

t
+ y′ − 3 cos (2t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(y(t)/t+diff(y(t),t) = 3*cos(2*t),y(t), singsol=all)� �

y(t) =
3 cos(2t)

4 + 3 sin(2t)t
2 + c1

t

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 30� �
DSolve[y[t]/t+y'[t] == 3*Cos[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 6t sin(2t) + 3 cos(2t) + 4c1
4t
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5.1.5 problem 5
Internal problem ID [452]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − 3 et = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(-2*y(t)+diff(y(t),t) = 3*exp(t),y(t), singsol=all)� �

y(t) = −3 et + c1e2t

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 17� �
DSolve[-2*y[t]+y'[t] == 3*Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
−3 + c1e

t
)
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5.1.6 problem 6
Internal problem ID [453]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + ty′ − sin(t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(2*y(t)+t*diff(y(t),t) = sin(t),y(t), singsol=all)� �

y(t) = sin(t)− cos(t)t+ c1
t2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 19� �
DSolve[2*y[t]+t*y'[t]== Sin[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(t)− t cos(t) + c1
t2
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5.1.7 problem 7
Internal problem ID [454]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2yt+ y′ − 2t e−t2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(2*t*y(t)+diff(y(t),t) = 2*t/exp(t^2),y(t), singsol=all)� �

y(t) =
(
t2 + c1

)
e−t2

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 19� �
DSolve[2*t*y[t]+y'[t] == 2*t/Exp[t^2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t2
(
t2 + c1

)

1344



5.1. Section 2.1. Page 40 CHAPTER 5. ELEMENTARY . . .

5.1.8 problem 8
Internal problem ID [455]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

4yt+
(
t2 + 1

)
y′ − 1

(t2 + 1)2
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(4*t*y(t)+(t^2+1)*diff(y(t),t) = 1/(t^2+1)^2,y(t), singsol=all)� �

y(t) = arctan(t) + c1

(t2 + 1)2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 18� �
DSolve[4*t*y[t]+(t^2+1)*y'[t] == 1/(t^2+1)^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ArcTan(t) + c1

(t2 + 1)2
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5.1.9 problem 9
Internal problem ID [456]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y + 2y′ − 3t = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 15� �
dsolve(y(t)+2*diff(y(t),t) = 3*t,y(t), singsol=all)� �

y(t) = 3t− 6 + e− t
2 c1

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 20� �
DSolve[y[t]+2*y'[t] == 3*t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3t+ c1e
−t/2 − 6
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5.1.10 problem 10
Internal problem ID [457]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−y + ty′ − t2e−t = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 14� �
dsolve(-y(t)+t*diff(y(t),t) = t^2/exp(t),y(t), singsol=all)� �

y(t) =
(
−e−t + c1

)
t

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 16� �
DSolve[-y[t]+t*y'[t] == t^2/Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(sinh(t)− cosh(t) + c1)
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5.1.11 problem 11
Internal problem ID [458]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y + y′ − 5 sin (2t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(y(t)+diff(y(t),t) = 5*sin(2*t),y(t), singsol=all)� �

y(t) = sin (2t)− 2 cos (2t) + e−tc1

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 24� �
DSolve[y[t]+y'[t] == 5*Sin[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(2t)− 2 cos(2t) + c1e
−t
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5.1.12 problem 12
Internal problem ID [459]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y + 2y′ − 3t2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(y(t)+2*diff(y(t),t) = 3*t^2,y(t), singsol=all)� �

y(t) = 3t2 − 12t+ 24 + e− t
2 c1

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 23� �
DSolve[y[t]+2*y'[t] == 3*t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3(t− 4)t+ c1e
−t/2 + 24

1349



5.1. Section 2.1. Page 40 CHAPTER 5. ELEMENTARY . . .

5.1.13 problem 13
Internal problem ID [460]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−y + y′ − 2 e2tt = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve([-y(t)+diff(y(t),t) = 2*exp(2*t)*t,y(0) = 1],y(t), singsol=all)� �

y(t) = (2t− 2) e2t + 3 et

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 19� �
DSolve[{-y[t]+y'[t] == 2*Exp[2*t]*t,y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
2et(t− 1) + 3

)
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5.1.14 problem 14
Internal problem ID [461]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

2y + y′ − e−2tt = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve([2*y(t)+diff(y(t),t) = t/exp(2*t),y(1) = 0],y(t), singsol=all)� �

y(t) = (t2 − 1) e−2t

2

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 19� �
DSolve[{2*y[t]+y'[t] == t/Exp[2*t],y[1]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−2t(t2 − 1
)
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5.1.15 problem 15
Internal problem ID [462]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + ty′ − t2 + t− 1 = 0

With initial conditions [
y(1) = 1

2

]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve([2*y(t)+t*diff(y(t),t) = t^2-t+1,y(1) = 1/2],y(t), singsol=all)� �

y(t) = 3t4 − 4t3 + 6t2 + 1
12t2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22� �
DSolve[{2*y[t]+t*y'[t] == t^2-t+1,y[1]==1/2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
12

(
3t2 + 1

t2
− 4t+ 6

)
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5.1.16 problem 16
Internal problem ID [463]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y
t

+ y′ − cos(t)
t2

= 0

With initial conditions

[y(π) = 0]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve([2*y(t)/t+diff(y(t),t) = cos(t)/t^2,y(Pi) = 0],y(t), singsol=all)� �

y(t) = sin(t)
t2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 11� �
DSolve[{2*y[t]/t+y'[t] == Cos[t]/t^2,y[Pi]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(t)
t2
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5.1.17 problem 17
Internal problem ID [464]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − e2t = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([-2*y(t)+diff(y(t),t) = exp(2*t),y(0) = 2],y(t), singsol=all)� �

y(t) = (2 + t) e2t

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 14� �
DSolve[{-2*y[t]+y'[t] == Exp[2*t],y[0]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t(t+ 2)
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5.1.18 problem 18
Internal problem ID [465]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + ty′ − sin(t) = 0

With initial conditions [
y
(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 22� �
dsolve([2*y(t)+t*diff(y(t),t) = sin(t),y(1/2*Pi) = 1],y(t), singsol=all)� �

y(t) =
sin(t)− cos(t)t+ π2

4 − 1
t2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26� �
DSolve[{2*y[t]+t*y'[t] == Sin[t],y[Pi/2]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4 sin(t)− 4t cos(t) + π2 − 4
4t2
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5.1.19 problem 19
Internal problem ID [466]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

4t2y + t3y′ − e−t = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve([4*t^2*y(t)+t^3*diff(y(t),t) = exp(-t),y(-1) = 0],y(t), singsol=all)� �

y(t) = −(t+ 1) e−t

t4

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 18� �
DSolve[{4*t^2*y[t]+t^3*y'[t] == Exp[-t],y[-1]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −e−t(t+ 1)
t4

1356



5.1. Section 2.1. Page 40 CHAPTER 5. ELEMENTARY . . .

5.1.20 problem 20
Internal problem ID [467]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(t+ 1) y + ty′ − t = 0

With initial conditions

[y(ln(2)) = 1]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve([(1+t)*y(t)+t*diff(y(t),t) = t,y(ln(2)) = 1],y(t), singsol=all)� �

y(t) = t− 1 + 2 e−t

t

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19� �
DSolve[{(1+t)*y[t]+t*y'[t]== t,y[Log[2]]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t+ 2e−t − 1
t
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5.1.21 problem 21
Internal problem ID [468]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−y

2 + y′ − 2 cos(t) = 0

With initial conditions

[y(0) = a]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 21� �
dsolve([-1/2*y(t)+diff(y(t),t) = 2*cos(t),y(0) = a],y(t), singsol=all)� �

y(t) = −4 cos(t)
5 + 8 sin(t)

5 + e t
2a+ 4 e t

2

5

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 31� �
DSolve[{-1/2*y[t]+y'[t] == 2*Cos[t],y[0]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5
(
(5a+ 4)et/2 + 8 sin(t)− 4 cos(t)

)
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5.1.22 problem 22
Internal problem ID [469]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−y + 2y′ − e t
3 = 0

With initial conditions

[y(0) = a]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve([-y(t)+2*diff(y(t),t) = exp(1/3*t),y(0) = a],y(t), singsol=all)� �

y(t) = e t
3

(
−3 + (a+ 3) e t

6

)
3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 26� �
DSolve[{-y[t]+2*y'[t] == Exp[1/3*t],y[0]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et/3
(
(a+ 3)et/6 − 3

)
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5.1.23 problem 23
Internal problem ID [470]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + 3y′ − e−πt
2 = 0

With initial conditions

[y(0) = a]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 38� �
dsolve([-2*y(t)+3*diff(y(t),t) = exp(-1/2*Pi*t),y(0) = a],y(t), singsol=all)� �

y(t) =

(
3πa− 2 e− 1

2πt−
2
3 t + 4a+ 2

)
e 2t

3

3π + 4

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 43� �
DSolve[{-2*y[t]+3*y'[t] == Exp[-1/2*Pi*t],y[0]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
e2t/3

(
(4 + 3π)a− 2e− 1

6 (4+3π)t + 2
)

4 + 3π
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5.1.24 problem 24
Internal problem ID [471]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(t+ 1) y + ty′ − 2t e−t = 0

With initial conditions

[y(1) = a]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve([(1+t)*y(t)+t*diff(y(t),t) = 2*t/exp(t),y(1) = a],y(t), singsol=all)� �

y(t) = (t2 + a e− 1) e−t

t

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 22� �
DSolve[{(1+t)*y[t]+t*y'[t] == 2*t/Exp[t],y[1]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(ea+ t2 − 1)
t
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5.1.25 problem 25
Internal problem ID [472]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + ty′ − sin(t)
t

= 0

With initial conditions [
y
(
−π

2

)
= a
]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve([2*y(t)+t*diff(y(t),t) = sin(t)/t,y(-1/2*Pi) = a],y(t), singsol=all)� �

y(t) =
− cos(t) + a π2

4
t2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 22� �
DSolve[{2*y[t]+t*y'[t] == Sin[t]/t,y[-Pi/2]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → π2a− 4 cos(t)
4t2
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5.1.26 problem 26
Internal problem ID [473]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cos(t)y + sin(t)y′ − et = 0

With initial conditions

[y(1) = a]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 20� �
dsolve([cos(t)*y(t)+sin(t)*diff(y(t),t) = exp(t),y(1) = a],y(t), singsol=all)� �

y(t) = et + a sin(1)− e
sin(t)

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 19� �
DSolve[{Cos[t]*y[t]+Sin[t]*y'[t] == Exp[t],y[1]==a},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → csc(t)
(
a sin(1) + et − e

)
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5.1.27 problem 27
Internal problem ID [474]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y

2 + y′ − 2 cos(t) = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve([1/2*y(t)+diff(y(t),t) = 2*cos(t),y(0) = -1],y(t), singsol=all)� �

y(t) = 4 cos(t)
5 + 8 sin(t)

5 − 9 e− t
2

5

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 27� �
DSolve[{1/2*y[t]+y'[t] == 2*Cos[t],y[0]==-1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5
(
−9e−t/2 + 8 sin(t) + 4 cos(t)

)
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5.1.28 problem 28
Internal problem ID [475]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

2y
3 + y′ − 1 + t

2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 15� �
dsolve(2/3*y(t)+diff(y(t),t) = 1-1/2*t,y(t), singsol=all)� �

y(t) = −3t
4 + 21

8 + e− 2t
3 c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 24� �
DSolve[2/3*y[t]+y'[t] == 1-1/2*t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3t
4 + c1e

−2t/3 + 21
8
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5.1.29 problem 29
Internal problem ID [476]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y

4 + y′ − 3− 2 cos (2t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 24� �
dsolve([1/4*y(t)+diff(y(t),t) = 3+2*cos(2*t),y(0) = 0],y(t), singsol=all)� �

y(t) = 12 + 8 cos (2t)
65 + 64 sin (2t)

65 − 788 e− t
4

65

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 32� �
DSolve[{1/4*y[t]+y'[t] == 3+2*Cos[2*t],y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4
65
(
−197e−t/4 + 16 sin(2t) + 2 cos(2t) + 195

)
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5.1.30 problem 30
Internal problem ID [477]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−y + y′ − 1− 3 sin(t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(-y(t)+diff(y(t),t) = 1+3*sin(t),y(t), singsol=all)� �

y(t) = −1− 3 cos(t)
2 − 3 sin(t)

2 + c1et

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 25� �
DSolve[-y[t]+y'[t] == 1+3*Sin[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3 sin(t)
2 − 3 cos(t)

2 + c1e
t − 1
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5.1.31 problem 31
Internal problem ID [478]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.1. Page 40
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−3y
2 + y′ − 2 et − 3t = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 19� �
dsolve(-3/2*y(t)+diff(y(t),t) = 2*exp(t)+3*t,y(t), singsol=all)� �

y(t) = −2t− 4
3 − 4 et + e 3t

2 c1

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 27� �
DSolve[-3/2*y[t]+y'[t] == 2*Exp[t]+3*t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −2t− 4et + c1e
3t/2 − 4

3
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5.2.1 problem 1
Internal problem ID [479]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

y
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = x^2/y(x),y(x), singsol=all)� �

y(x) = −
√

6x3 + 9c1
3

y(x) =
√
6x3 + 9c1

3

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 50� �
DSolve[y'[x] == x^2/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2
3
√

x3 + 3c1

y(x) →
√

2
3
√
x3 + 3c1
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5.2.2 problem 2
Internal problem ID [480]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

(x3 + 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = x^2/(x^3+1)/y(x),y(x), singsol=all)� �

y(x) = −
√

6 ln (x3 + 1) + 9c1
3

y(x) =
√

6 ln (x3 + 1) + 9c1
3

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 56� �
DSolve[y'[x] == x^2/(x^3+1)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2
3
√

log (x3 + 1) + 3c1

y(x) →
√

2
3
√

log (x3 + 1) + 3c1
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5.2.3 problem 3
Internal problem ID [481]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x)y2 + y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(sin(x)*y(x)^2+diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = − 1
cos(x)− c1

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 19� �
DSolve[Sin[x]*y[x]^2+y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
cos(x) + c1

y(x) → 0
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5.2.4 problem 4
Internal problem ID [482]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2 − 1
3 + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = (3*x^2-1)/(3+2*y(x)),y(x), singsol=all)� �

y(x) = −3
2 −

√
4x3 + 4c1 − 4x+ 9

2

y(x) = −3
2 +

√
4x3 + 4c1 − 4x+ 9

2

3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 59� �
DSolve[y'[x] == (3*x^2-1)/(3+2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−3−

√
4x3 − 4x+ 9 + 4c1

)
y(x) → 1

2

(
−3 +

√
4x3 − 4x+ 9 + 4c1

)
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5.2.5 problem 5
Internal problem ID [483]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
cos2(x)

) (
cos2 (2y)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = cos(x)^2*cos(2*y(x))^2,y(x), singsol=all)� �

y(x) =
arctan

(
x+ 2c1 + sin(2x)

2

)
2

3 Solution by Mathematica
Time used: 1.239 (sec). Leaf size: 63� �
DSolve[y'[x] == Cos[x]^2*Cos[2*y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2ArcTan

(
x+ sin(x) cos(x) + c1

4

)
y(x) → 1

2ArcTan
(
x+ sin(x) cos(x) + c1

4

)
y(x) → −π

4

y(x) → π

4
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5.2.6 problem 6
Internal problem ID [484]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x−
√

1− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x) = (1-y(x)^2)^(1/2),y(x), singsol=all)� �

y(x) = sin (ln(x) + c1)

3 Solution by Mathematica
Time used: 2.025 (sec). Leaf size: 58� �
DSolve[x*y'[x] == (1-y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → −1

y(x) → 1
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5.2.7 problem 7
Internal problem ID [485]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − −e−x + x

ey + x
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = (-exp(-x)+x)/(exp(y(x))+x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == (-Exp[-x]+x)/(Exp[y[x]]+x),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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5.2.8 problem 8
Internal problem ID [486]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

1 + y2
= 0
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 353� �
dsolve(diff(y(x),x) = x^2/(1+y(x)^2),y(x), singsol=all)� �

y(x) =

(
4x3 + 12c1 + 4

√
x6 + 6c1x3 + 9c21 + 4

) 1
3

2
− 2(

4x3 + 12c1 + 4
√

x6 + 6c1x3 + 9c21 + 4
) 1

3

y(x) = −

(
4x3 + 12c1 + 4

√
x6 + 6c1x3 + 9c21 + 4

) 1
3

4
+ 1(

4x3 + 12c1 + 4
√

x6 + 6c1x3 + 9c21 + 4
) 1

3

−

i
√
3


4x3+12c1+4

√
x6 + 6c1x3 + 9c21 + 4

 1
3

2 + 24x3+12c1+4

√
x6 + 6c1x3 + 9c21 + 4

 1
3


2

y(x) = −

(
4x3 + 12c1 + 4

√
x6 + 6c1x3 + 9c21 + 4

) 1
3

4
+ 1(

4x3 + 12c1 + 4
√

x6 + 6c1x3 + 9c21 + 4
) 1

3

+

i
√
3


4x3+12c1+4

√
x6 + 6c1x3 + 9c21 + 4

 1
3

2 + 24x3+12c1+4

√
x6 + 6c1x3 + 9c21 + 4

 1
3


2
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3 Solution by Mathematica
Time used: 2.108 (sec). Leaf size: 234� �
DSolve[y'[x]== x^2/(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 + 3

√
2
(
x3 +

√
4 + (x3 + 3c1) 2 + 3c1

)
2/3

22/3 3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1

y(x) →
2 3
√
−2 + (−2)2/3

(
x3 +

√
4 + (x3 + 3c1) 2 + 3c1

)
2/3

2 3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1

y(x) →
Root

[
#13 + 2&, 2

]
3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1
− 3

√
−1
2

3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1
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5.2.9 problem 9
Internal problem ID [487]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (1− 2x) y2 = 0

With initial conditions [
y(0) = −1

6

]

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 14� �
dsolve([diff(y(x),x) = (1-2*x)*y(x)^2,y(0) = -1/6],y(x), singsol=all)� �

y(x) = 1
x2 − x− 6

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 15� �
DSolve[{y'[x] == (1-2*x)*y[x]^2,y[0]==-1/6},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 − x− 6
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5.2.10 problem 10
Internal problem ID [488]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1− 2x
y

= 0

With initial conditions

[y(1) = −2]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 18� �
dsolve([diff(y(x),x) = (1-2*x)/y(x),y(1) = -2],y(x), singsol=all)� �

y(x) = −
√
−2x2 + 2x+ 4

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 24� �
DSolve[{y'[x] == (1-2*x)/y[x],y[1]==-2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
−x2 + x+ 2
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5.2.11 problem 11
Internal problem ID [489]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x+ yy′e−x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 17� �
dsolve([x+y(x)*diff(y(x),x)/exp(x) = 0,y(0) = 1],y(x), singsol=all)� �

y(x) =
√
−1− 2x ex + 2 ex

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 19� �
DSolve[{x+y[x]*y'[x]/Exp[x] == 0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
−2ex(x− 1)− 1
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5.2.12 problem 12
Internal problem ID [490]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

r′ − r2

x
= 0

With initial conditions

[r(1) = 2]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 14� �
dsolve([diff(r(x),x) = r(x)^2/x,r(1) = 2],r(x), singsol=all)� �

r(x) = − 2
2 ln(x)− 1

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 15� �
DSolve[{r'[x] == r[x]^2/x,r[1]==2},r[x],x,IncludeSingularSolutions -> True]� �

r(x) → 2
1− 2 log(x)
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5.2.13 problem 13
Internal problem ID [491]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x
y + yx2 = 0

With initial conditions

[y(0) = −2]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 18� �
dsolve([diff(y(x),x) = 2*x/(y(x)+x^2*y(x)),y(0) = -2],y(x), singsol=all)� �

y(x) = −
√

2 ln (x2 + 1) + 4

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 24� �
DSolve[{y'[x] == 2*x/(y[x]+x^2*y[x]),y[0]==-2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
log (x2 + 1) + 2
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5.2.14 problem 14
Internal problem ID [492]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy2√
x2 + 1

= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 17� �
dsolve([diff(y(x),x) = x*y(x)^2/(x^2+1)^(1/2),y(0) = 1],y(x), singsol=all)� �

y(x) = − 1√
x2 + 1 − 2

3 Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 20� �
DSolve[{y'[x] == x*y[x]^2/(x^2+1)^(1/2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2−

√
x2 + 1
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5.2.15 problem 15
Internal problem ID [493]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x
1 + 2y = 0

With initial conditions

[y(2) = 0]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 17� �
dsolve([diff(y(x),x) = 2*x/(1+2*y(x)),y(2) = 0],y(x), singsol=all)� �

y(x) = −1
2 +

√
4x2 − 15

2

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 22� �
DSolve[{y'[x] == 2*x/(1+2*y[x]),y[2]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(√
4x2 − 15 − 1

)
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5.2.16 problem 16
Internal problem ID [494]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x(x2 + 1)
4y3 = 0

With initial conditions [
y(0) = −

√
2
2

]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 15� �
dsolve([diff(y(x),x) = 1/4*x*(x^2+1)/y(x)^3,y(0) = -1/2*2^(1/2)],y(x), singsol=all)� �

y(x) = −
√
2x2 + 2

2

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 23� �
DSolve[{y'[x] == 1/4*x*(x^2+1)/y[x]^3,y[0]==-(1/Sqrt[2])},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
4
√
(x2 + 1)2
√
2
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5.2.17 problem 17
Internal problem ID [495]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − −ex + 3x2

−5 + 2y = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.211 (sec). Leaf size: 21� �
dsolve([diff(y(x),x) = (-exp(x)+3*x^2)/(-5+2*y(x)),y(0) = 1],y(x), singsol=all)� �

y(x) = 5
2 −

√
13 + 4x3 − 4 ex

2

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 29� �
DSolve[{y'[x] == (-Exp[x]+3*x^2)/(-5+2*y[x]),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
5−

√
4x3 − 4ex + 13

)
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5.2.18 problem 18
Internal problem ID [496]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − −ex + e−x

3 + 4y = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.157 (sec). Leaf size: 29� �
dsolve([diff(y(x),x) = (exp(-x)-exp(x))/(3+4*y(x)),y(0) = 1],y(x), singsol=all)� �

y(x) = −3
4 +

√
ex (−8 e2x + 65 ex − 8) e−x

4

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 21� �
DSolve[{y'[x] == (Exp[-x]-Exp[x])/(3+4*y[x]),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(√
65− 16 cosh(x) − 3

)
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5.2.19 problem 19
Internal problem ID [497]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin (2x) + cos (3y) y′ = 0

With initial conditions [
y
(π
2

)
= 0
]

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 15� �
dsolve([sin(2*x)+cos(3*y(x))*diff(y(x),x) = 0,y(1/2*Pi) = 0],y(x), singsol=all)� �

y(x) =
arcsin

(
3
2 +

3 cos(2x)
2

)
3

3 Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 16� �
DSolve[{Sin[2*x]+Cos[3*y[x]]*y'[x] == 0,y[Pi/2]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3ArcSin

(
3 cos2(x)

)
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5.2.20 problem 20
Internal problem ID [498]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
−x2 + 1 y2y′ − arcsin(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.129 (sec). Leaf size: 16� �
dsolve([(-x^2+1)^(1/2)*y(x)^2*diff(y(x),x) = arcsin(x),y(0) = 1],y(x), singsol=all)� �

y(x) = (8 + 12 arcsin(x)2)
1
3

2

3 Solution by Mathematica
Time used: 0.474 (sec). Leaf size: 19� �
DSolve[{(-x^2+1)^(1/2)*y[x]^2*y'[x] == ArcSin[x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
3ArcSin(x)2

2 + 1
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5.2.21 problem 21
Internal problem ID [499]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2 + 1
−6y + 3y2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 109� �
dsolve([diff(y(x),x) = (3*x^2+1)/(-6*y(x)+3*y(x)^2),y(0) = 1],y(x), singsol=all)� �
y(x) =

−

(
1 + i

√
3
)(

4x3 + 4x+ 4
√
x6 + 2x4 + x2 − 4

) 2
3 − 4i

√
3 − 4

(
4x3 + 4x+ 4

√
x6 + 2x4 + x2 − 4

) 1
3 + 4

4
(
4x3 + 4x+ 4

√
x6 + 2x4 + x2 − 4

) 1
3
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3 Solution by Mathematica
Time used: 3.942 (sec). Leaf size: 110� �
DSolve[{y'[x] == (3*x^2+1)/(-6*y[x]+3*y[x]^2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

−i22/3
√
3 3

√
x3 +

√
(x3 + x)2 − 4 + x − 22/3 3

√
x3 +

√
(x3 + x)2 − 4 + x

+ 4(−1)2/3 3
√
2

3

√
x3 +

√
(x3 + x)2 − 4 + x

+ 4
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5.2.22 problem 22
Internal problem ID [500]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2

−4 + 3y2 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 73� �
dsolve([diff(y(x),x) = 3*x^2/(-4+3*y(x)^2),y(1) = 0],y(x), singsol=all)� �

y(x) = −

(
1 + i

√
3
)(

−108 + 108x3 + 12
√
81x6 − 162x3 − 687

) 2
3 − 48i

√
3 + 48

12
(
−108 + 108x3 + 12

√
81x6 − 162x3 − 687

) 1
3

3 Solution by Mathematica
Time used: 9.504 (sec). Leaf size: 137� �
DSolve[{y'[x]== 3*x^2/(-4+3*y[x]^2),y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−i

3
√
2 32/3

(
9x3 +

√
81x3 (x3 − 2)− 687 − 9

)2/3
− 3

√
2 6
√
3
(
9x3 +

√
81x3 (x3 − 2)− 687 − 9

)2/3
− 8

√
3 + 24i

2 22/335/6 3
√

9x3 +
√

81x3 (x3 − 2)− 687 − 9
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5.2.23 problem 23
Internal problem ID [501]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y2 − xy2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 16� �
dsolve([diff(y(x),x) = 2*y(x)^2+x*y(x)^2,y(0) = 1],y(x), singsol=all)� �

y(x) = − 2
x2 + 4x− 2

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 16� �
DSolve[{y'[x] == 2*y[x]^2+x*y[x]^2,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
x(x+ 4)− 2
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5.2.24 problem 24
Internal problem ID [502]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2− ex
3 + 2y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.229 (sec). Leaf size: 19� �
dsolve([diff(y(x),x) = (2-exp(x))/(3+2*y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = −3
2 +

√
13− 4 ex + 8x

2

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 25� �
DSolve[{y'[x] == (2-Exp[x])/(3+2*y[x]),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(√

8x− 4ex + 13 − 3
)
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5.2.25 problem 25
Internal problem ID [503]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2 cos (2x)
3 + 2y = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.548 (sec). Leaf size: 18� �
dsolve([diff(y(x),x) = 2*cos(2*x)/(3+2*y(x)),y(0) = -1],y(x), singsol=all)� �

y(x) = −3
2 +

√
1 + 4 sin (2x)

2

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 23� �
DSolve[{y'[x] == 2*Cos[2*x]/(3+2*y[x]),y[0]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(√
4 sin(2x) + 1 − 3

)
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5.2.26 problem 26
Internal problem ID [504]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2(x+ 1)
(
1 + y2

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 12� �
dsolve([diff(y(x),x) = 2*(1+x)*(1+y(x)^2),y(0) = 0],y(x), singsol=all)� �

y(x) = tan
(
x2 + 2x

)
3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 11� �
DSolve[{y'[x] == 2*(1+x)*(1+y[x]^2),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x(x+ 2))
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5.2.27 problem 27
Internal problem ID [505]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t(4− y) y
3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(t),t) = 1/3*t*(4-y(t))*y(t),y(t), singsol=all)� �

y(t) = 4
1 + 4 e− 2t2

3 c1

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 35� �
DSolve[y'[t]== 1/3*t*(4-y[t])*y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4
1 + e−

2t2
3 +4c1

y(t) → 0

y(t) → 4
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5.2.28 problem 28
Internal problem ID [506]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ty(4− y)
t+ 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 55� �
dsolve(diff(y(t),t) = t*y(t)*(4-y(t))/(1+t),y(t), singsol=all)� �

y(t) = 4
1 + 4 e−4tc1t4 + 16 e−4tc1t3 + 24 e−4tc1t2 + 16 e−4tc1t+ 4c1e−4t

3 Solution by Mathematica
Time used: 0.905 (sec). Leaf size: 37� �
DSolve[y'[t] == t*y[t]*(4-y[t])/(1+t),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4
1 + (t+ 1)4e−4t+4c1

y(t) → 0

y(t) → 4
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5.2.29 problem 29
Internal problem ID [507]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − b+ ay

d+ cy
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 203� �
dsolve(diff(y(x),x) = (b+a*y(x))/(d+c*y(x)),y(x), singsol=all)� �
y(x)

=
c1a

2 + x a2 −

(
−LambertW

(
− c e

c1a
2

ad−bc
+ x a2

ad−bc
+ bc

ad−bc

−ad+bc

)
+ c1a2+x a2+bc

ad−bc

)
da+

(
−LambertW

(
− c e

c1a
2

ad−bc
+ x a2

ad−bc
+ bc

ad−bc

−ad+bc

)
+ c1a2+x a2+bc

ad−bc

)
bc

ac

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 73� �
DSolve[y'[x] == (b+a*y[x])/(d+c*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

−bc+ (ad− bc)ProductLog

−
c

(
e−1−a2(x+c1)

bc

)
bc

bc−ad

bc−ad


ac
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5.2.30 problem 31
Internal problem ID [508]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − x2 + yx+ y2

x2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = (x^2+x*y(x)+y(x)^2)/x^2,y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 13� �
DSolve[y'[x] == (x^2+x*y[x]+y[x]^2)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)
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5.2.31 problem 32
Internal problem ID [509]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − x2 + 3y2
2xy = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (x^2+3*y(x)^2)/(2*x*y(x)),y(x), singsol=all)� �

y(x) =
√
xc1 − 1 x

y(x) = −
√
xc1 − 1 x

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 34� �
DSolve[y'[x] == (x^2+3*y[x]^2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
−1 + c1x

y(x) → x
√
−1 + c1x
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5.2.32 problem 33
Internal problem ID [510]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 4y − 3x
2x− y

= 0

3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = (4*y(x)-3*x)/(2*x-y(x)),y(x), singsol=all)� �

y(x) =
x
(
c1RootOf

(
_Z 20c1x

4 − _Z 4 + 4
)4 − 3c1

)
c1

3 Solution by Mathematica
Time used: 1.158 (sec). Leaf size: 336� �
DSolve[y'[x] == (4*y[x]-3*x)/(2*x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x)→ Root

[
#15+15#14x+90#13x2+270#12x3+#1

(
405x4− e4c1

)
+243x5+ e4c1x&, 1

]
y(x)→ Root

[
#15+15#14x+90#13x2+270#12x3+#1

(
405x4− e4c1

)
+243x5+ e4c1x&, 2

]
y(x)→ Root

[
#15+15#14x+90#13x2+270#12x3+#1

(
405x4− e4c1

)
+243x5+ e4c1x&, 3

]
y(x)→ Root

[
#15+15#14x+90#13x2+270#12x3+#1

(
405x4− e4c1

)
+243x5+ e4c1x&, 4

]
y(x)→ Root

[
#15+15#14x+90#13x2+270#12x3+#1

(
405x4− e4c1

)
+243x5+ e4c1x&, 5

]
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5.2.33 problem 34
Internal problem ID [511]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ + 4x+ 3y
y + 2x = 0
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3 Solution by Maple
Time used: 0.168 (sec). Leaf size: 1282� �
dsolve(diff(y(x),x) = - (4*x+3*y(x))/(2*x+y(x)),y(x), singsol=all)� �

y(x) =


4

4c1x3+4

√
4c31x9 + c21x

6
 1

3

− 16x3c14c1x3+4

√
4c31x9 + c21x

6


1
3



2

64c1 − x3

x2

y(x) =

(
− 1

2−
i

√
3

2

)6


4

4c1x3+4

√
4c31x9 + c21x

6
 1

3

− 16x3c14c1x3+4

√
4c31x9 + c21x

6


1
3



2

64c1 − x3

x2

y(x) =

(
− 1

2+
i

√
3

2

)6


4

4c1x3+4

√
4c31x9 + c21x

6
 1

3

− 16x3c14c1x3+4

√
4c31x9 + c21x

6


1
3



2

64c1 − x3

x2

y(x)

=


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
−4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2

y(x)

=


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
+4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2

y(x)

=

(
− 1

2−
i

√
3

2

)6


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
−4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2

y(x)

=

(
− 1

2−
i

√
3

2

)6


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
+4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2

y(x)

=

(
− 1

2+
i

√
3

2

)6


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
−4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2

y(x)

=

(
− 1

2+
i

√
3

2

)6


−2

4c1x3+4

√
4c31x9 + c21x

6
 1

3

+ 8x3c14c1x3+4

√
4c31x9 + c21x

6


1
3
+4i

√
3



4c1x
3+4

√
4c31x9 + c21x

6


1
3

2 + 2x3c14c1x3+4

√
4c31x9 + c21x

6


1
3





2

64c1 − x3

x2
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3 Solution by Mathematica
Time used: 1.336 (sec). Leaf size: 443� �
DSolve[y'[x] == - (4*x+3*y[x])/(2*x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

−3 +
3
√
2 x

3
√
2x3 +

√
4e3c1x3 + e6c1 + e3c1

+
3
√

2x3 +
√
4e3c1x3 + e6c1 + e3c1

3
√
2

y(x) → 1
2

(−2)2/3 3
√

2x3 +
√
4e3c1x3 + e6c1 + e3c1 − 2 3

√
−2 x2

3
√

2x3 +
√
4e3c1x3 + e6c1 + e3c1

− 6x


y(x)

→ x

−3 +
xRoot

[
#13 − 2&, 3

]
3
√

2x3 +
√
4e3c1x3 + e6c1 + e3c1

− 3

√
−1
2

3
√

2x3 +
√
4e3c1x3 + e6c1 + e3c1

y(x) → 3√
x3 + (x3)2/3

x
− 3x

y(x) → 1
2

i
(√

3 + i
)

3√
x3 +

(
−1− i

√
3
)
(x3)2/3

x
− 6x



y(x) → 1
2

(−1− i
√
3
)

3√
x3 +

i
(√

3 + i
)
(x3)2/3

x
− 6x
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5.2.34 problem 35
Internal problem ID [512]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 3y
x− y

= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = (x+3*y(x))/(x-y(x)),y(x), singsol=all)� �

y(x) = −x(LambertW (−2xc1) + 2)
LambertW (−2xc1)

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 33� �
DSolve[y'[x] == (x+3*y[x])/(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

2
y(x)
x

+ 1
+ log

(
y(x)
x

+ 1
)

= − log(x) + c1, y(x)
]
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5.2.35 problem 36
Internal problem ID [513]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

x2 + 3yx+ y2 − y′x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve((x^2+3*x*y(x)+y(x)^2)-x^2* diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 + 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 25� �
DSolve[(x^2+3*x*y[x]+y[x]^2)-x^2* y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1− 1

log(x) + c1

)
y(x) → −x
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5.2.36 problem 37
Internal problem ID [514]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − x2 − 3y2
2yx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = (x^2-3*y(x)^2)/(2*x*y(x)),y(x), singsol=all)� �

y(x) = −
√
5
√
x (x5 + 5c1)
5x2

y(x) =
√
5
√
x (x5 + 5c1)
5x2

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 50� �
DSolve[y'[x] == (x^2-3*y[x]^2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x5

5 + c1

x3/2

y(x) →

√
x5

5 + c1

x3/2
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5.2.37 problem 38
Internal problem ID [515]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.2. Page 48
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − 3y2 − x2

2yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (3*y(x)^2-x^2)/(2*x*y(x)),y(x), singsol=all)� �

y(x) =
√
xc1 + 1 x

y(x) = −
√
xc1 + 1 x

3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 34� �
DSolve[y'[x] == (3*y[x]^2-x^2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
1 + c1x

y(x) → x
√
1 + c1x
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5.3 Section 2.4. Page 76

Local contents
5.3.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1413
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5.3.1 problem 1
Internal problem ID [516]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

ln(t)y + (t− 3) y′ − 2t = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 56� �
dsolve(ln(t)*y(t)+(-3+t)*diff(y(t),t) = 2*t,y(t), singsol=all)� �

y(t) = 3− ln(−t+3)
(∫

−2t(−t+ 3)−1+ln(3) e− ln(3)2e− dilog
(
t
3
)
dt+ c1

)
eln(3)2edilog

(
t
3
)

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 69� �
DSolve[Log[t]*y[t]+(-3+t)*y'[t] == 2*t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ePolyLog
(
2,1− t

3
)
−log(3) log(t−3)

∫ t

1

2elog(3) log(K[1]−3)−PolyLog
(
2,1−K[1]

3

)
K[1]

K[1]− 3 dK[1] + c1
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5.3.2 problem 2
Internal problem ID [517]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y + (t− 4) ty′ = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 19� �
dsolve([y(t)+(-4+t)*t*diff(y(t),t) = 0,y(2) = 1],y(t), singsol=all)� �

y(t) =
(1
2 +

i
2

)√
2 t

1
4

(−4 + t)
1
4

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 20� �
DSolve[{y[t]+(-4+t)*t*y'[t] == 0,y[2]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
4
√
t

4
√
4− t
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5.3.3 problem 3
Internal problem ID [518]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

tan(t)y + y′ − sin(t) = 0

With initial conditions

[y(π) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 17� �
dsolve([tan(t)*y(t)+diff(y(t),t) = sin(t),y(Pi) = 0],y(t), singsol=all)� �

y(t) = (− ln (cos(t)) + iπ) cos(t)

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 20� �
DSolve[{Tan[t]*y[t]+y'[t] == Sin[t],y[Pi]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → i cos(t)(π + i log(cos(t)))
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5.3.4 problem 4
Internal problem ID [519]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2yt+
(
−t2 + 4

)
y′ − 3t2 = 0

With initial conditions

[y(−3) = 1]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 42� �
dsolve([2*t*y(t)+(-t^2+4)*diff(y(t),t) = 3*t^2,y(-3) = 1],y(t), singsol=all)� �

y(t) = 3t
2 + 3 ln (2 + t) t2

8 − 3 ln (2 + t)
2 − 3 ln (t− 2) t2

8
+ 3 ln (t− 2)

2 + 11t2
10 − 22

5 + 3 ln(5)t2
8 − 3 ln(5)

2

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 55� �
DSolve[{2*t*y[t]+(-t^2+4)*y'[t] == 3*t^2,y[-3]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t)→ 1
40
(
44t2 − 15iπ

(
t2 − 4

)
− 15

(
t2 − 4

)
log(2− t) + 15

(
t2 − 4

)
log(5(t+2))+ 60t− 176

)
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5.3.5 problem 5
Internal problem ID [520]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2yt+
(
−t2 + 4

)
y′ − 3t2 = 0

With initial conditions

[y(1) = −3]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 46� �
dsolve([2*t*y(t)+(-t^2+4)*diff(y(t),t) = 3*t^2,y(1) = -3],y(t), singsol=all)� �

y(t) = (−3t2 + 12) ln (t− 2)
8 + 3iπ t2

8 − 3 ln(3)t2
8 + 3 ln (2 + t) t2

8
− 3iπ

2 + 3t2
2 + 3t

2 + 3 ln(3)
2 − 3 ln (2 + t)

2 − 6

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 41� �
DSolve[{2*t*y[t]+(-t^2+4)*y'[t] == 3*t^2,y[1]==-3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3
8
(
4
(
t2 + t− 4

)
−
(
t2 − 4

)
log(6− 3t) +

(
t2 − 4

)
log(t+ 2)

)
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5.3.6 problem 6
Internal problem ID [521]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + ln(t)y′ − cot(t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(y(t)+ln(t)*diff(y(t),t) = cot(t),y(t), singsol=all)� �

y(t) =
(∫ cot(t)e− expIntegral(1,− ln(t))

ln(t) dt+ c1

)
eexpIntegral(1,− ln(t))

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 36� �
DSolve[y[t]+Log[t]*y'[t] == Cot[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−LogIntegral(t)
(∫ t

1

eLogIntegral(K[1]) cot(K[1])
log(K[1]) dK[1] + c1

)
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5.3.7 problem 11
Internal problem ID [522]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t2 + 1
3y − y2

= 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 660� �
dsolve(diff(y(t),t) = (t^2+1)/(3*y(t)-y(t)^2),y(t), singsol=all)� �
y(t)

=

(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

2
+ 9

2
(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

+ 3
2

y(t) =

−

(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

4
− 9

4
(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

+ 3
2

−

i
√
3


27−4t3−12c1−12t+2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

 1
3

2 − 9

2

27−4t3−12c1−12t+2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

 1
3


2

y(t) =

−

(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

4
− 9

4
(
27− 4t3 − 12c1 − 12t+ 2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

) 1
3

+ 3
2

+

i
√
3


27−4t3−12c1−12t+2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

 1
3

2 − 9

2

27−4t3−12c1−12t+2

√
4t6 + 24c1t3 + 24t4 − 54t3 + 36c21 + 72c1t+ 36t2 − 162c1 − 162t

 1
3


2
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3 Solution by Mathematica
Time used: 3.159 (sec). Leaf size: 342� �
DSolve[y'[t] == (t^2+1)/(3*y[t]-y[t]^2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2

 3
√

−4t3 +
√

−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1

+ 9
3
√

−4t3 +
√

−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1
+ 3



y(t) → 1
4

i
(√

3 + i
)

3
√

−4t3 +
√

−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1

+ −9− 9i
√
3

3
√

−4t3 +
√

−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1
+ 6


y(t)

→ 1
4

−
((

1 + i
√
3
)

3
√
−4t3 +

√
−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1

)

+
9i
(√

3 + i
)

3
√

−4t3 +
√

−729 + (4t (t2 + 3)− 3(9 + 4c1)) 2 − 12t+ 27 + 12c1
+ 6
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5.3.8 problem 12
Internal problem ID [523]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cot(t)y
1 + y

= 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 9� �
dsolve(diff(y(t),t) = cot(t)*y(t)/(1+y(t)),y(t), singsol=all)� �

y(t) = LambertW (c1 sin(t))

3 Solution by Mathematica
Time used: 2.445 (sec). Leaf size: 18� �
DSolve[y'[t] == Cot[t]*y[t]/(1+y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ProductLog(ec1 sin(t))

y(t) → 0
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5.3.9 problem 13
Internal problem ID [524]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 4t
y

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(diff(y(t),t) = -4*t/y(t),y(t), singsol=all)� �

y(t) =
√

−4t2 + c1

y(t) = −
√
−4t2 + c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 46� �
DSolve[y'[t]== -4*t/y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
√
2
√

−2t2 + c1

y(t) →
√
2
√
−2t2 + c1
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5.3.10 problem 14
Internal problem ID [525]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y2t = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(diff(y(t),t) = 2*t*y(t)^2,y(t), singsol=all)� �

y(t) = 1
−t2 + c1

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 20� �
DSolve[y'[t] == 2*t*y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − 1
t2 + c1

y(t) → 0
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5.3.11 problem 15
Internal problem ID [526]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y3 + y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(y(t)^3+diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) = 1√
2t+ c1

y(t) = − 1√
2t+ c1

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 40� �
DSolve[y[t]^3+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − 1√
2t− 2c1

y(t) → 1√
2t− 2c1

y(t) → 0
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5.3.12 problem 16
Internal problem ID [527]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t2

(t3 + 1) y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 39� �
dsolve(diff(y(t),t) = t^2/(t^3+1)/y(t),y(t), singsol=all)� �

y(t) = −
√

6 ln (t3 + 1) + 9c1
3

y(t) =
√
6 ln (t3 + 1) + 9c1

3

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 56� �
DSolve[y'[t] == t^2/(t^3+1)/y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
√

2
3
√

log (t3 + 1) + 3c1

y(t) →
√

2
3
√
log (t3 + 1) + 3c1
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5.3.13 problem 17
Internal problem ID [528]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t(3− y) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(diff(y(t),t) = t*(3-y(t))*y(t),y(t), singsol=all)� �

y(t) = 3
1 + 3 e− 3t2

2 c1

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 35� �
DSolve[y'[t] == t*(3-y[t])*y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3
1 + e−

3t2
2 +3c1

y(t) → 0

y(t) → 3
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5.3.14 problem 18
Internal problem ID [529]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y(3− yt) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(t),t) = y(t)*(3-t*y(t)),y(t), singsol=all)� �

y(t) = 9
−1 + 9c1e−3t + 3t

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 29� �
DSolve[y'[t] == y[t]*(3-t*y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
t
3 + c1e−3t − 1

9

y(t) → 0
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5.3.15 problem 19
Internal problem ID [530]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y(3− yt) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(t),t) = -y(t)*(3-t*y(t)),y(t), singsol=all)� �

y(t) = 9
1 + 9c1e3t + 3t

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 28� �
DSolve[y'[t] == -y[t]*(3-t*y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 9
3t+ 9c1e3t + 1

y(t) → 0
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5.3.16 problem 20
Internal problem ID [531]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.4. Page 76
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − t+ 1 + y2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 31� �
dsolve(diff(y(t),t) = t-1-y(t)^2,y(t), singsol=all)� �

y(t) = AiryAi (1, t− 1) c1 +AiryBi (1, t− 1)
AiryAi (t− 1) c1 +AiryBi (t− 1)

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 47� �
DSolve[y'[t] == t-1-y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → Bi′(t− 1) + c1Ai′(t− 1)
Bi(t− 1) + c1Ai(t− 1)

y(t) → Ai′(t− 1)
Ai(t− 1)
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5.4 Section 2.5. Page 88

Local contents
5.4.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1432
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5.4.1 problem 1
Internal problem ID [532]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ay − by2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = a*y(x)+b*y(x)^2,y(x), singsol=all)� �

y(x) = a

e−axc1a− b

3 Solution by Mathematica
Time used: 0.6 (sec). Leaf size: 38� �
DSolve[y'[x]== a*y[x]+b*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a

b− e−a(x+c1)

y(x) → 0

y(x) → −a

b
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5.4.2 problem 3
Internal problem ID [533]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y(−2 + y) (y − 1) = 0

3 Solution by Maple
Time used: 0.165 (sec). Leaf size: 73� �
dsolve(diff(y(t),t) = y(t)*(-2+y(t))*(-1+y(t)),y(t), singsol=all)� �

y(t) = − e2tc1(
− 1√

1− c1e2t
− 1
)
(c1e2t − 1)

y(t) = − e2tc1(
1√

1− c1e2t
− 1
)
(c1e2t − 1)

1433



5.4. Section 2.5. Page 88 CHAPTER 5. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 1.528 (sec). Leaf size: 58� �
DSolve[y'[t] == y[t]*(-2+y[t])*(-1+y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1− 1√
1 + e2(t+c1)

y(t) → 1 + 1√
1 + e2(t+c1)

y(t) → 0

y(t) → 1

y(t) → 2
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5.4.3 problem 4
Internal problem ID [534]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 1− ey = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 15� �
dsolve(diff(y(t),t) = -1+exp(y(t)),y(t), singsol=all)� �

y(t) = ln
(
− 1
c1et − 1

)

3 Solution by Mathematica
Time used: 0.727 (sec). Leaf size: 21� �
DSolve[y'[t]== -1+Exp[y[t]],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → log
(

1
1 + et+c1

)
y(t) → 0
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5.4.4 problem 5
Internal problem ID [535]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 1− e−y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 18� �
dsolve(diff(y(t),t) = -1+exp(-y(t)),y(t), singsol=all)� �

y(t) = −t+ ln
(
et+c1 − 1

)
− c1

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 21� �
DSolve[y'[t] == -1+Exp[-y[t]],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → log
(
1 + e−t+c1

)
y(t) → 0
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5.4.5 problem 6
Internal problem ID [536]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 2arctan(y)
1 + y2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(diff(y(t),t) = -2*arctan(y(t))/(1+y(t)^2),y(t), singsol=all)� �

t+
∫ y(t) _a2 + 1

2 arctan (_a)d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.903 (sec). Leaf size: 38� �
DSolve[y'[t] == -2*ArcTan[y[t]]/(1+y[t]^2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → InverseFunction
[∫ #1

1

K[1]2 + 1
ArcTan(K[1])dK[1]&

]
[−2t+ c1]

y(t) → 0
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5.4.6 problem 7
Internal problem ID [537]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + k(y − 1)2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(t),t) = -k*(-1+y(t))^2,y(t), singsol=all)� �

y(t) = c1k + tk + 1
k (t+ c1)

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 22� �
DSolve[y'[t]== -k*(-1+y[t])^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1 + 1
kt− c1

y(t) → 1
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5.4.7 problem 9
Internal problem ID [538]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2
(
y2 − 1

)
= 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 47� �
dsolve(diff(y(t),t) = y(t)^2*(y(t)^2-1),y(t), singsol=all)� �

y(t) = eRootOf
(
− ln

(
e_Z−2

)
e_Z+2c1e_Z+_Z e_Z+2t e_Z+ln

(
e_Z−2

)
−2c1−_Z−2t−2

)
− 1

3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 51� �
DSolve[y'[t] == y[t]^2*(y[t]^2-1),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → InverseFunction
[

1
#1 + 1

2 log(1−#1)− 1
2 log(#1+ 1)&

]
[t+ c1]

y(t) → −1

y(t) → 0

y(t) → 1
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5.4.8 problem 10
Internal problem ID [539]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(t),t) = y(t)*(1-y(t)^2),y(t), singsol=all)� �

y(t) = 1√
c1e−2t + 1

y(t) = − 1√
c1e−2t + 1
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3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 100� �
DSolve[y'[t]== y[t]*(1-y[t]^2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − et√
e2t + e2c1

y(t) → et√
e2t + e2c1

y(t) → −1

y(t) → 0

y(t) → 1

y(t) → − et√
e2t

y(t) → et√
e2t
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5.4.9 problem 11
Internal problem ID [540]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + b
√
y − ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(t),t) = -b*y(t)^(1/2)+a*y(t),y(t), singsol=all)� �

− b

a
− eat

2 c1 +
√
y(t) = 0

3 Solution by Mathematica
Time used: 0.704 (sec). Leaf size: 55� �
DSolve[y'[t] == -b*y[t]^(1/2)+a*y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
e−ac1

(
e

at
2 − be

ac1
2

)
2

a2

y(t) → 0

y(t) → b2

a2
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5.4.10 problem 12
Internal problem ID [541]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2
(
4− y2

)
= 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 49� �
dsolve(diff(y(t),t) = y(t)^2*(4-y(t)^2),y(t), singsol=all)� �

y(t) = eRootOf
(
− ln

(
e_Z+4

)
e_Z+16c1e_Z+_Z e_Z+16t e_Z−2 ln

(
e_Z+4

)
+32c1+2_Z+32t+4

)
+ 2

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 57� �
DSolve[y'[t] == y[t]^2*(4-y[t]^2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → InverseFunction
[

1
4#1 + 1

16 log(2−#1)− 1
16 log(#1+ 2)&

]
[−t+ c1]

y(t) → −2

y(t) → 0

y(t) → 2
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5.4.11 problem 13
Internal problem ID [542]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.5. Page 88
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − (1− y)2 y2 = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 66� �
dsolve(diff(y(t),t) = (1-y(t))^2*y(t)^2,y(t), singsol=all)� �
y(t) = eRootOf

(
−2 ln

(
e_Z+1

)
e2_Z+c1e2_Z+2_Z e2_Z+t e2_Z−2 ln

(
e_Z+1

)
e_Z+c1e_Z+2_Z e_Z+t e_Z+2 e_Z+1

)
+ 1

3 Solution by Mathematica
Time used: 0.385 (sec). Leaf size: 50� �
DSolve[y'[t] == (1-y[t])^2*y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → InverseFunction
[
− 1
#1− 1 − 1

#1 − 2 log(1−#1) + 2 log(#1)&
]
[t+ c1]

y(t) → 0

y(t) → 1
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5.5.1 problem 1
Internal problem ID [543]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3 + 2x+ (−2 + 2y) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 43� �
dsolve(3+2*x+(-2+2*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 1−
√

−x2 − c1 − 3x+ 1

y(x) = 1 +
√

−x2 − c1 − 3x+ 1

3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 47� �
DSolve[3+2*x+(-2+2*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√
−x(x+ 3) + 1 + 2c1

y(x) → 1 +
√

−x(x+ 3) + 1 + 2c1
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5.5.2 problem 2
Internal problem ID [544]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ 4y + (2x− 2y) y′ = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 56� �
dsolve(2*x+4*y(x)+(2*x-2*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

−
ln
(
−x2+3xy(x)−y(x)2

x2

)
2 −

√
13 arctanh

(
(−2y(x)+3x)

√
13

13x

)
13 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 63� �
DSolve[2*x+4*y[x]+(2*x-2*y[x])*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
26

((
13 +

√
13
)
log
(
−2y(x)

x
+

√
13 + 3

)
−
(√

13 − 13
)
log
(
2y(x)
x

+
√
13 − 3

))
= − log(x) + c1, y(x)

]
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5.5.3 problem 3
Internal problem ID [545]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

2 + 3x2 − 2yx+
(
3− x2 + 6y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 582� �
dsolve(2+3*x^2-2*x*y(x)+(3-x^2+6*y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �
y(x)

=

(
−54x3 − 54c1 − 108x+ 6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

) 1
3

6

−
6
(
−x2

6 + 1
2

)
(
−54x3 − 54c1 − 108x+ 6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

) 1
3

y(x) =

−

(
−54x3 − 54c1 − 108x+ 6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

) 1
3

12

+
−x2

2 + 3
2(

−54x3 − 54c1 − 108x+ 6
√

75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162
) 1

3

−

i
√
3


−54x3−54c1−108x+6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

 1
3

6 + −x2+3−54x3−54c1−108x+6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

 1
3


2

y(x) =

−

(
−54x3 − 54c1 − 108x+ 6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

) 1
3

12

+
−x2

2 + 3
2(

−54x3 − 54c1 − 108x+ 6
√

75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162
) 1

3

+

i
√
3


−54x3−54c1−108x+6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

 1
3

6 + −x2+3−54x3−54c1−108x+6

√
75x6 + 162c1x3 + 378x4 + 81c21 + 324xc1 + 162x2 + 162

 1
3


2
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3 Solution by Mathematica
Time used: 5.017 (sec). Leaf size: 405� �
DSolve[2+3*x^2-2*x*y[x]+(3-x^2+6*y[x]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x2 − 3

3
√
6 3

√
9x3 +

√
3
√

−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1

−

3

√
9x3 +

√
3
√

−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1
62/3

y(x)

→
2 3
√
−6 (x2 − 3) +

(
1− i

√
3
)(

9x3 +
√
3
√

−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1
)

2/3

2 62/3 3

√
9x3 +

√
3
√

−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1

y(x)

→
(x2 − 3)Root

[
#13 + 48&, 2

]
+
(
1 + i

√
3
)(

9x3 +
√
3
√
−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1

)
2/3

2 62/3 3

√
9x3 +

√
3
√
−2 (x2 − 3)3 + 27 (x3 + 2x+ c1) 2 + 18x+ 9c1
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5.5.4 problem 4
Internal problem ID [546]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y + 2xy2 +
(
2x+ 2yx2) y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(2*y(x)+2*x*y(x)^2+(2*x+2*x^2*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −1
x

y(x) = −1− c1
x

y(x) = −1 + c1
x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 29� �
DSolve[2*y[x]+2*x*y[x]^2+(2*x+2*x^2*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
x

y(x) → c1
x

y(x) → −1
x
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5.5.5 problem 5
Internal problem ID [547]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −ax− by

bx+ cy
= 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 81� �
dsolve(diff(y(x),x) = (-a*x-b*y(x))/(b*x+c*y(x)),y(x), singsol=all)� �

y(x) =
−bxc1 +

√
−acc21x

2 + b2c21x
2 + c

cc1

y(x) = −
bxc1 +

√
−acc21x

2 + b2c21x
2 + c

cc1
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3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 135� �
DSolve[y'[x]== (-a*x-b*y[x])/(b*x+c*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −bx+
√

x2 (b2 − ac) + ce2c1

c

y(x) → −bx+
√

x2 (b2 − ac) + ce2c1

c

y(x) → −
√
x2 (b2 − ac) + bx

c

y(x) →
√

x2 (b2 − ac) − bx

c
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5.5.6 problem 6
Internal problem ID [548]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −ax+ by

bx− cy
= 0

3 Solution by Maple
Time used: 0.241 (sec). Leaf size: 52� �
dsolve(diff(y(x),x) = (-a*x+b*y(x))/(b*x-c*y(x)),y(x), singsol=all)� �

y(x) = RootOf
(
c_Z 2 − a− e

RootOf
((

tanh2
(√

ac (2c1+_Z+2 ln(x))
2b

))
a−a−e_Z

))
x

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 58� �
DSolve[y'[x] == (-a*x+b*y[x])/(b*x-c*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−b tanh−1
(√

c y(x)√
a x

)
√
a
√
c

− 1
2 log

(
cy(x)2
x2 − a

)
= log(x) + c1, y(x)



1454



5.5. Section 2.6. Page 100 CHAPTER 5. ELEMENTARY . . .

5.5.7 problem 7
Internal problem ID [549]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y)− 2 sin(x)y + (2 cos(x) + ex cos(y)) y′ = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 17� �
dsolve(exp(x)*sin(y(x))-2*sin(x)*y(x)+(2*cos(x)+exp(x)*cos(y(x)))*diff(y(x),x) = 0,y(x), singsol=all)� �

ex sin (y(x)) + 2 cos(x)y(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 20� �
DSolve[Exp[x]*Sin[y[x]]-2*Sin[x]*y[x]+(2*Cos[x]+Exp[x]*Cos[y[x]])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[ex sin(y(x)) + 2y(x) cos(x) = c1, y(x)]
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5.5.8 problem 8
Internal problem ID [550]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

ex sin(y) + 3y − (3x− ex sin(y)) y′ = 0

7 Solution by Maple� �
dsolve(exp(x)*sin(y(x))+3*y(x)-(3*x-exp(x)*sin(y(x)))*diff(y(x),x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[Exp[x]*Sin[y[x]]+3*y[x]-(3*x-Exp[x]*Sin[y[x]])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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5.5.9 problem 9
Internal problem ID [551]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2x− 2 eyx sin (2x) + eyx cos (2x) y + (−3 + eyxx cos (2x)) y′ = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 40� �
dsolve(2*x-2*exp(x*y(x))*sin(2*x)+exp(x*y(x))*cos(2*x)*y(x)+(-3+exp(x*y(x))*x*cos(2*x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −
−x3 − xc1 + 3LambertW

(
−x cos(2x)e

x3
3 e

xc1
3

3

)
3x

3 Solution by Mathematica
Time used: 0.464 (sec). Leaf size: 48� �
DSolve[2*x-2*Exp[x*y[x]]*Sin[2*x]+Exp[x*y[x]]*Cos[2*x]*y[x]+(-3+Exp[x*y[x]]*x*Cos[2*x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−3ProductLog

(
−1

3xe
1
3x
(
x2−c1

)
cos(2x)

)
+ x3 − c1x

3x
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5.5.10 problem 10
Internal problem ID [552]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y

x
+ 6x+ (ln(x)− 2) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((y(x)/x+6*x)+(ln(x)-2)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −3x2 + c1
ln(x)− 2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 20� �
DSolve[(y[x]/x+6*x)+(Log[x]-2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x2 + c1
log(x)− 2
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5.5.11 problem 11
Internal problem ID [553]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

x ln(x) + yx+ (ln(x)y + yx) y′ = 0

7 Solution by Maple� �
dsolve((x*ln(x)+x*y(x))+(y(x)*ln(x)+x*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x*Log[x]+x*y[x])+(y[x]*Log[x]+x*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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5.5.12 problem 12
Internal problem ID [554]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x/(x^2+y(x)^2)^(3/2)+y(x)*diff(y(x),x)/(x^2+y(x)^2)^(3/2) = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 39� �
DSolve[x/(x^2+y[x]^2)^(3/2)+y[x]*y'[x]/(x^2+y[x]^2)^(3/2) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1

1460



5.5. Section 2.6. Page 100 CHAPTER 5. ELEMENTARY . . .

5.5.13 problem 13
Internal problem ID [555]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

2x− y + (−x+ 2y) y′ = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 19� �
dsolve([2*x-y(x)+(-x+2*y(x))*diff(y(x),x) = 0,y(1) = 3],y(x), singsol=all)� �

y(x) = x

2 +
√
−3x2 + 28

2

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 22� �
DSolve[{2*x-y[x]+(-x+2*y[x])*y'[x] == 0,y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(√
28− 3x2 + x

)
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5.5.14 problem 14
Internal problem ID [556]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

−1 + 9x2 + y + (x− 4y) y′ = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 25� �
dsolve([-1+9*x^2+y(x)+(x-4*y(x))*diff(y(x),x) = 0,y(1) = 0],y(x), singsol=all)� �

y(x) = x

4 −
√
24x3 + x2 − 8x− 16

4

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 32� �
DSolve[{-1+9*x^2+y[x]+(x-4*y[x])*y'[x] == 0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
x+ i

√
16− x (24x2 + x− 8)

)
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5.5.15 problem 19
Internal problem ID [557]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y3x2 + x
(
1 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 25� �
dsolve(x^2*y(x)^3+x*(1+y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = e
LambertW

(
ex

2+2c1
)

2 −x2
2 −c1

3 Solution by Mathematica
Time used: 171.719 (sec). Leaf size: 46� �
DSolve[x^2*y[x]^3+x*(1+y[x]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
ProductLog (ex2−2c1)

y(x) → 1√
ProductLog (ex2−2c1)

y(x) → 0
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5.5.16 problem 21
Internal problem ID [558]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y + (2x− eyy) y′ = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 27� �
dsolve(y(x)+(2*x-exp(y(x))*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

x− (y(x)2 − 2y(x) + 2) ey(x) + c1
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 32� �
DSolve[y[x]+(2*x-Exp[y[x]]*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)(y(x)2 − 2y(x) + 2)

y(x)2 + c1
y(x)2 , y(x)

]
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5.5.17 problem 22
Internal problem ID [559]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(2 + x) sin(y) + x cos(y)y′ = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 16� �
dsolve((2+x)*sin(y(x))+x*cos(y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = arcsin
(

e−x

c1x2

)

3 Solution by Mathematica
Time used: 69.175 (sec). Leaf size: 23� �
DSolve[(2+x)*Sin[y[x]]+x*Cos[y[x]]*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc−1 (x2ex−c1
)

y(x) → 0
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5.5.18 problem 25
Internal problem ID [560]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational]

Solve

2yx+ 3yx2 + y3 +
(
x2 + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 420� �
dsolve(2*x*y(x)+3*x^2*y(x)+y(x)^3+(x^2+y(x)^2)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
e−3x

((
4 + 4

√
4x6e6xc21 + 1

)
e6xc21

) 1
3

2c1
− 2x2e3xc1((

4 + 4
√

4x6e6xc21 + 1
)
e6xc21

) 1
3

y(x) = −
e−3x

((
4 + 4

√
4x6e6xc21 + 1

)
e6xc21

) 1
3

4c1
+ x2e3xc1((

4 + 4
√
4x6e6xc21 + 1

)
e6xc21

) 1
3

−

i
√
3


e−3x

4+4

√
4x6e6xc21 + 1

e6xc21

 1
3

2c1 + 2x2e3xc14+4

√
4x6e6xc21 + 1

e6xc21

 1
3


2

y(x) = −
e−3x

((
4 + 4

√
4x6e6xc21 + 1

)
e6xc21

) 1
3

4c1
+ x2e3xc1((

4 + 4
√
4x6e6xc21 + 1

)
e6xc21

) 1
3

+

i
√
3


e−3x

4+4

√
4x6e6xc21 + 1

e6xc21

 1
3

2c1 + 2x2e3xc14+4

√
4x6e6xc21 + 1

e6xc21

 1
3


2
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3 Solution by Mathematica
Time used: 12.609 (sec). Leaf size: 544� �
DSolve[2*x*y[x]+3*x^2*y[x]+y[x]^3+(x^2+y[x]^2)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−3x

(
−2e6xx2 + 3

√
2
(√

4e18xx6 + e6(2x+c1) + e6x+3c1
)

2/3
)

22/3
3
√√

4e18xx6 + e6(2x+c1) + e6x+3c1

y(x) →
4 3
√
−2 e3xx2 + 2(−2)2/3e−3x

(√
4e18xx6 + e6(2x+c1) + e6x+3c1

)
2/3

4
3
√√

4e18xx6 + e6(2x+c1) + e6x+3c1

y(x) →
e−3x

((
1− i

√
3
)
e6xx2 − 3

√
−2

(√
4e18xx6 + e6(2x+c1) + e6x+3c1

)
2/3
)

22/3
3
√√

4e18xx6 + e6(2x+c1) + e6x+3c1

y(x) →
e−3x

(
3√
e18xx6 − e6xx2

)
6√
e18xx6

y(x) →
e−3x

((
−1− i

√
3
)

3√
e18xx6 +

(
1− i

√
3
)
e6xx2

)
2 6√

e18xx6

y(x) →
e−3x

(
i
(√

3 + i
)

3√
e18xx6 +

(
1 + i

√
3
)
e6xx2

)
2 6√

e18xx6

1468



5.5. Section 2.6. Page 100 CHAPTER 5. ELEMENTARY . . .

5.5.19 problem 26
Internal problem ID [561]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 1− e2x − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = -1+exp(2*x)+y(x),y(x), singsol=all)� �

y(x) = 1 + e2x + c1ex

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 17� �
DSolve[y'[x] == -1+Exp[2*x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + ex(ex + c1)
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5.5.20 problem 27
Internal problem ID [562]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

1 +
(
− sin(y) + x

y

)
y′ = 0

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 23� �
dsolve(1+(-sin(y(x))+x/y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

x− sin (y(x))− cos (y(x)) y(x) + c1
y(x) = 0

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 29� �
DSolve[1+(-Sin[y[x]]+x/y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = sin(y(x))− y(x) cos(y(x))

y(x) + c1
y(x) , y(x)

]
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5.5.21 problem 28
Internal problem ID [563]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_symmetries]]

Solve

y +
(
−e−2y + 2yx

)
y′ = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 24� �
dsolve(y(x)+(-exp(-2*y(x))+2*x*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
e−2 e_Z

c1+_Z e−2 e_Z−x
)

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 25� �
DSolve[y[x]+(-Exp[-2*y[x]]+2*x*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = e−2y(x) log(y(x)) + c1e

−2y(x), y(x)
]
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5.5.22 problem 29
Internal problem ID [564]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

ex + (ex cot(y) + 2 csc(y)y) y′ = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 15� �
dsolve(exp(x)+(exp(x)*cot(y(x))+2*csc(y(x))*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

ex sin (y(x)) + y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 18� �
DSolve[Exp[x]+(Exp[x]*Cot[y[x]]+2*Csc[y[x]]*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 + ex sin(y(x)) = c1, y(x)

]
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5.5.23 problem 30
Internal problem ID [565]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

4x3

y2
+ 3

y
+
(
3x
y2

+ 4y
)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 17� �
dsolve(4*x^3/y(x)^2+3/y(x)+(3*x/y(x)^2+4*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

x4 + y(x)4 + 3xy(x) + c1 = 0
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3 Solution by Mathematica
Time used: 80.491 (sec). Leaf size: 1181� �
DSolve[4*x^3/y[x]^2+3/y[x]+(3*x/y[x]^2+4*y[x])*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
2

√√√√√√√√√
6x√√√√√ 4 3

√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
−

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 1
2

√√√√√ 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√

243x2 +
√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

y(x)

→ 1
2

√√√√√√√√√
6x√√√√√ 4 3

√
2 (x4 − c1)

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

+
3
√

243x2 +
√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 4 3
√
2 (x4 − c1)

3
√

243x2 +
√
59049x4 − 6912 (x4 − c1) 3

−
3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 1
2

√√√√√ 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√

243x2 +
√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

y(x)

→ 1
2

√√√√√ 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√

243x2 +
√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 1
2

√√√√√√√√√
− 6x√√√√√ 4 3

√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
−

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3

3 3
√
2

y(x)

→ 1
2

√√√√√√√√√
− 6x√√√√√ 4 3

√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

− 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
−

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2

+1
2

√√√√√ 4 3
√
2 (x4 − c1)

3
√

243x2 +
√

59049x4 − 6912 (x4 − c1) 3
+

3
√
243x2 +

√
59049x4 − 6912 (x4 − c1) 3

3 3
√
2
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5.5.24 problem 30
Internal problem ID [566]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

3x+ 6
y
+
(
x2

y
+ 3y

x

)
y′ = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 430� �
dsolve(3*x+6/y(x)+(x^2/y(x)+3*y(x)/x)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

6
− 2x3(

−324x2 − 108c1 + 12
√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

y(x) = −

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

12
+ x3(

−324x2 − 108c1 + 12
√

12x9 + 729x4 + 486c1x2 + 81c21
) 1

3

−

i
√
3


−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3

6 + 2x3−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3


2

y(x) = −

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

12
+ x3(

−324x2 − 108c1 + 12
√

12x9 + 729x4 + 486c1x2 + 81c21
) 1

3

+

i
√
3


−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3

6 + 2x3−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3


2
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3 Solution by Mathematica
Time used: 5.057 (sec). Leaf size: 327� �
DSolve[3*x+6/y[x]+(x^2/y[x]+3*y[x]/x)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1
3 3
√
2

−
3
√
2 x3

3
√
−81x2 +

√
108x9 + 729 (−3x2 + c1) 2 + 27c1

y(x) → 3
√

−27x2 +
√
12x9 + 729x4 − 486c1x2 + 81c12 + 9c1 Root

[
18#13 − 1&, 3

]
+

3

√
−2
3 x3

3
√

−27x2 +
√

12x9 + 729x4 − 486c1x2 + 81c12 + 9c1

y(x) →

(
1− i

√
3
)
x3

22/3 3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1

−

(
1 + i

√
3
)

3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1
6 3
√
2
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5.5.25 problem 32
Internal problem ID [567]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

3yx+ y2 +
(
x2 + yx

)
y′ = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 59� �
dsolve(3*x*y(x)+y(x)^2+(x^2+x*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
−c1x

2 −
√
c21x

4 + 1
c1x

y(x) =
−c1x

2 +
√

c21x
4 + 1

c1x
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3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 93� �
DSolve[3*x*y[x]+y[x]^2+(x^2+x*y[x])*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
x4 + e2c1

x

y(x) → −x+
√
x4 + e2c1

x

y(x) → −
√
x4 + x2

x

y(x) →
√
x4

x
− x
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5.6 Miscellaneous problems, end of chapter 2. Page
133
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5.6.1 problem 1
Internal problem ID [568]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x3 − 2y
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = (x^3-2*y(x))/x,y(x), singsol=all)� �

y(x) =
x5

5 + c1
x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19� �
DSolve[y'[x]== (x^3-2*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

5 + c1
x2
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5.6.2 problem 2
Internal problem ID [569]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos(x) + 1
2− sin(y) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = (1+cos(x))/(2-sin(y(x))),y(x), singsol=all)� �

x+ sin(x)− 2y(x)− cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 27� �
DSolve[y'[x] == (1+Cos[x])/(2-Sin[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[−2#1− cos(#1)&][−x− sin(x) + c1]
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5.6.3 problem 3
Internal problem ID [570]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y + 2x
3− x+ 3y2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 75� �
dsolve([diff(y(x),x) = (2*x+y(x))/(3-x+3*y(x)^2),y(0) = 0],y(x), singsol=all)� �

y(x) =

(
108x2 + 12

√
81x4 − 12x3 + 108x2 − 324x+ 324

) 2
3 + 12x− 36

6
(
108x2 + 12

√
81x4 − 12x3 + 108x2 − 324x+ 324

) 1
3

3 Solution by Mathematica
Time used: 4.918 (sec). Leaf size: 98� �
DSolve[{y'[x] == (2*x+y[x])/(3-x+3*y[x]^2),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
− 3
√
2
(√

3x(x(x(27x− 4) + 36)− 108) + 324 − 9x2
)2/3

− 2 3
√
3 x+ 6 3

√
3

62/3 3
√√

3x(x(x(27x− 4) + 36)− 108) + 324 − 9x2
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5.6.4 problem 4
Internal problem ID [571]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3 + 6x− y + 2yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = 3-6*x+y(x)-2*x*y(x),y(x), singsol=all)� �

y(x) = −3 + e−x(x−1)c1

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24� �
DSolve[y'[x] == 3-6*x+y[x]-2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3 + c1e
x−x2

y(x) → −3
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5.6.5 problem 5
Internal problem ID [572]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′ − −1− 2yx− y2

x2 + 2yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) = (-1-2*x*y(x)-y(x)^2)/(x^2+2*x*y(x)),y(x), singsol=all)� �

y(x) = −x2 +
√
x4 − 4xc1 − 4x2

2x

y(x) = −x2 +
√
x4 − 4xc1 − 4x2

2x

3 Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 67� �
DSolve[y'[x] == (-1-2*x*y[x]-y[x]^2)/(x^2+2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√

x (x3 − 4x+ 4c1)
2x

y(x) → −x2 +
√

x (x3 − 4x+ 4c1)
2x
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5.6.6 problem 6
Internal problem ID [573]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

yx+ y′x− 1 + y = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 18� �
dsolve([x*y(x)+x*diff(y(x),x) = 1-y(x),y(1) = 0],y(x), singsol=all)� �

y(x) = 1− e1−x

x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20� �
DSolve[{x*y[x]+x*y'[x] == 1-y[x],y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e sinh(x)− e cosh(x) + 1
x
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5.6.7 problem 7
Internal problem ID [574]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 4x3 + 1
y (2 + 3y) = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 660� �
dsolve(diff(y(x),x) = (4*x^3+1)/(y(x)*(2+3*y(x))),y(x), singsol=all)� �
y(x)

=

(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

6
+ 2

3
(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

− 1
3

y(x) =

−

(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

12
− 1

3
(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

− 1
3

−

i
√
3


−8+108x4+108c1+108x+12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

 1
3

6 − 2

3

−8+108x4+108c1+108x+12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

 1
3


2

y(x) =

−

(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

12
− 1

3
(
−8 + 108x4 + 108c1 + 108x+ 12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

) 1
3

− 1
3

+

i
√
3


−8+108x4+108c1+108x+12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

 1
3

6 − 2

3

−8+108x4+108c1+108x+12

√
81x8 + 162c1x4 + 162x5 − 12x4 + 81c21 + 162xc1 + 81x2 − 12c1 − 12x

 1
3


2
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3 Solution by Mathematica
Time used: 4.376 (sec). Leaf size: 333� �
DSolve[y'[x]== (4*x^3+1)/(y[x]*(2+3*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

22/3 3
√

27x4 +
√

−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1

+ 2 3
√
2

3
√

27x4 +
√

−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1
− 2



y(x) → 1
12

i22/3
(√

3 + i
)

3
√
27x4 +

√
−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1

− 4 3
√
−2

3
√

27x4 +
√

−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1
− 4


y(x)

→ 1
12

−22/3
(
1 + i

√
3
)

3
√

27x4 +
√

−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1

+ 4(−1)2/3 3
√
2

3
√

27x4 +
√

−4 + (27 (x4 + x)− 2 + 27c1) 2 + 27x− 2 + 27c1
− 4
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5.6.8 problem 8
Internal problem ID [575]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + y′x− sin(x)
x

= 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 16� �
dsolve([2*y(x)+x*diff(y(x),x) = sin(x)/x,y(2) = 1],y(x), singsol=all)� �

y(x) = − cos(x) + 4 + cos(2)
x2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 17� �
DSolve[{2*y[x]+x*y'[x] == Sin[x]/x,y[2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + 4 + cos(2)
x2
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5.6.9 problem 9
Internal problem ID [576]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

y′ − −1− 2yx
x2 + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = (-1-2*x*y(x))/(x^2+2*y(x)),y(x), singsol=all)� �

y(x) = −x2

2 −
√

x4 − 4c1 − 4x
2

y(x) = −x2

2 +
√

x4 − 4c1 − 4x
2

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 61� �
DSolve[y'[x]== (-1-2*x*y[x])/(x^2+2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−x2 −

√
x4 − 4x+ 4c1

)
y(x) → 1

2

(
−x2 +

√
x4 − 4x+ 4c1

)
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5.6.10 problem 10
Internal problem ID [577]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−x2 + x+ 1
x2 + yy′

y − 2 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 26� �
dsolve((-x^2+x+1)/x^2+y(x)*diff(y(x),x)/(-2+y(x)) = 0,y(x), singsol=all)� �

y(x) = 2LambertW
(
c1e

x
2−1+ 1

2x

2
√
x

)
+ 2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 63� �
DSolve[(-x^2+x+1)/x^2+y[x]*y'[x]/(-2+y[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2

1 + ProductLog

−1
2

√
ex+

1
x
−2+c1

x


y(x) → 2

1 + ProductLog

1
2

√
ex+

1
x
−2+c1

x
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5.6.11 problem 11
Internal problem ID [578]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x2 + y + (ey + x) y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 38� �
dsolve(x^2+y(x)+(exp(y(x))+x)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = −LambertW
(
e−x2

3 e−
c1
x

x

)
− x3 + 3c1

3x

3 Solution by Mathematica
Time used: 3.418 (sec). Leaf size: 42� �
DSolve[x^2+y[x]+(Exp[y[x]]+x)*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
e−

x2
3 + c1

x

x

)
− x2

3 + c1
x
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5.6.12 problem 12
Internal problem ID [579]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + y′ − 1
ex + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(y(x)+diff(y(x),x) = 1/(1+exp(x)),y(x), singsol=all)� �

y(x) = (ln (1 + ex) + c1) e−x

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 20� �
DSolve[y[x]+y'[x] == 1/(1+Exp[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(log (ex + 1) + c1)
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5.6.13 problem 13
Internal problem ID [580]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1− 2x− y2 − 2xy2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = 1+2*x+y(x)^2+2*x*y(x)^2,y(x), singsol=all)� �

y(x) = tan
(
x2 + c1 + x

)
3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 13� �
DSolve[y'[x] == 1+2*x+y[x]^2+2*x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x2 + x+ c1

)
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5.6.14 problem 14
Internal problem ID [581]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (x+ 2y) y′ = 0

With initial conditions

[y(2) = 3]

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 19� �
dsolve([x+y(x)+(x+2*y(x))*diff(y(x),x) = 0,y(2) = 3],y(x), singsol=all)� �

y(x) = −x

2 +
√
−x2 + 68

2

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 24� �
DSolve[{x+y[x]+(x+2*y[x])*y'[x] == 0,y[2]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(√
68− x2 − x

)
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5.6.15 problem 15
Internal problem ID [582]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(ex + 1) y′ − y + exy = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve((1+exp(x))*diff(y(x),x) = y(x)-exp(x)*y(x),y(x), singsol=all)� �

y(x) = c1ex

(1 + ex)2

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 23� �
DSolve[(1+Exp[x])*y'[x]== y[x]-Exp[x]*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

(ex + 1)2

y(x) → 0
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5.6.16 problem 16
Internal problem ID [583]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − −e2y cos(x) + cos(y)e−x

2 e2y sin(x)− sin(y)e−x
= 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = (-exp(2*y(x))*cos(x)+cos(y(x))/exp(x))/(2*exp(2*y(x))*sin(x)-sin(y(x))/exp(x)),y(x), singsol=all)� �

c1 + cos (y(x)) e−x + e2y(x) sin(x) = 0

3 Solution by Mathematica
Time used: 0.484 (sec). Leaf size: 25� �
DSolve[y'[x] == (-Exp[2*y[x]]*Cos[x]+Cos[y[x]]/Exp[x])/(2*Exp[2*y[x]]*Sin[x]-Sin[y[x]]/Exp[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
e2y(x) sin(x) + e−x cos(y(x)) = c1, y(x)

]
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5.6.17 problem 17
Internal problem ID [584]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − e2x − 3y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = exp(2*x)+3*y(x),y(x), singsol=all)� �

y(x) =
(
−e−x + c1

)
e3x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 19� �
DSolve[y'[x]== Exp[2*x]+3*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(−1 + c1e
x)
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5.6.18 problem 18
Internal problem ID [585]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

2y + y′ − e−x2−2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(2*y(x)+diff(y(x),x) = exp(-x^2-2*x),y(x), singsol=all)� �

y(x) =
(√

π erf(x)
2 + c1

)
e−2x

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 27� �
DSolve[2*y[x]+y'[x] == Exp[-x^2-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2x(√π Erf(x) + 2c1
)
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5.6.19 problem 19
Internal problem ID [586]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 3x2 − 2y − y3

2x+ 3xy2 = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 507� �
dsolve(diff(y(x),x) = (3*x^2-2*y(x)-y(x)^3)/(2*x+3*x*y(x)^2),y(x), singsol=all)� �

y(x) =

((
108x3 + 12

√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

6x
− 4x((

108x3 + 12
√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

y(x) = −

((
108x3 + 12

√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

12x
+ 2x((

108x3 + 12
√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

−

i
√
3


108x3+12

√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 −108c1

x2

 1
3

6x + 4x108x3+12
√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 −108c1

x2

 1
3


2

y(x) = −

((
108x3 + 12

√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

12x
+ 2x((

108x3 + 12
√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 − 108c1
)
x2
) 1

3

+

i
√
3


108x3+12

√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 −108c1

x2

 1
3

6x + 4x108x3+12
√
3
√

27x6 − 54c1x3 + 27c21 + 32x2 −108c1

x2

 1
3


2
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3 Solution by Mathematica
Time used: 5.344 (sec). Leaf size: 358� �
DSolve[y'[x] == (3*x^2-2*y[x]-y[x]^3)/(2*x+3*x*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
27x5 + 27c1x2 +

√
864x6 + 729x4 (x3 + c1) 2

3 3
√
2 x

− 2 3
√
2 x

3
√

27x5 + 27c1x2 +
√
864x6 + 729x4 (x3 + c1) 2

y(x) →
3
√
2
(
1 + i

√
3
)
x

3
√
27x5 + 27c1x2 +

√
864x6 + 729x4 (x3 + c1) 2

−

(
1− i

√
3
)

3
√

27x5 + 27c1x2 +
√

864x6 + 729x4 (x3 + c1) 2

6 3
√
2 x

y(x) →
3
√
2
(
1− i

√
3
)
x

3
√
27x5 + 27c1x2 +

√
864x6 + 729x4 (x3 + c1) 2

−

(
1 + i

√
3
)

3
√

27x5 + 27c1x2 +
√

864x6 + 729x4 (x3 + c1) 2

6 3
√
2 x
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5.6.20 problem 20
Internal problem ID [587]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex+y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = exp(x+y(x)),y(x), singsol=all)� �

y(x) = ln
(
− 1
ex + c1

)

3 Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 18� �
DSolve[y'[x] == Exp[x+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log (−ex − c1)
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5.6.21 problem 21
Internal problem ID [588]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

−4 + 6yx+ 2y2
3x2 + 4yx+ 3y2 + y′ = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 561� �
dsolve((-4+6*x*y(x)+2*y(x)^2)/(3*x^2+4*x*y(x)+3*y(x)^2)+diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=

(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

6
− 10x2

3
(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

− 2x
3

y(x)

= −

(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

12
+ 5x2

3
(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

− 2x
3

−

i
√
3


152x3−108c1+432x+12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

 1
3

6 + 10x2

3

152x3−108c1+432x+12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

 1
3


2

y(x)

= −

(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

12
+ 5x2

3
(
152x3 − 108c1 + 432x+ 12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

) 1
3

− 2x
3

+

i
√
3


152x3−108c1+432x+12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

 1
3

6 + 10x2

3

152x3−108c1+432x+12

√
216x6 − 228c1x3 + 912x4 + 81c21 − 648xc1 + 1296x2

 1
3


2
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3 Solution by Mathematica
Time used: 4.867 (sec). Leaf size: 365� �
DSolve[(-4+6*x*y[x]+2*y[x]^2)/(3*x^2+4*x*y[x]+3*y[x]^2)+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

22/3 3
√

38x3 +
√
500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

− 10 3
√
2 x2

3
√
38x3 +

√
500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

− 4x



y(x) → 1
12

i22/3
(√

3 + i
)

3
√

38x3 +
√

500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

+ 20 3
√
−2 x2

3
√
38x3 +

√
500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

− 8x



y(x) → 1
12

 x2Root
[
#13 + 16000&, 2

]
3
√

38x3 +
√

500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

− 22/3
(
1 + i

√
3
)

3
√
38x3 +

√
500x6 + (38x3 + 108x+ 27c1) 2 + 108x+ 27c1

− 8x
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5.6.22 problem 22
Internal problem ID [589]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2 − 1
1 + y2

= 0

With initial conditions

[y(−1) = 1]

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 87� �
dsolve([diff(y(x),x) = (x^2-1)/(1+y(x)^2),y(-1) = 1],y(x), singsol=all)� �

y(x) =

(
8 + 4x3 − 12x+ 4

√
x6 − 6x4 + 4x3 + 9x2 − 12x+ 8

) 2
3 − 4

2
(
8 + 4x3 − 12x+ 4

√
x6 − 6x4 + 4x3 + 9x2 − 12x+ 8

) 1
3

3 Solution by Mathematica
Time used: 2.859 (sec). Leaf size: 85� �
DSolve[{y'[x]== (x^2-1)/(1+y[x]^2),y[-1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2
(
x3 +

√
x (x2 − 3) (x3 − 3x+ 4) + 8 − 3x+ 2

)2/3
− 2

22/3 3
√

x3 +
√

x (x2 − 3) (x3 − 3x+ 4) + 8 − 3x+ 2
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5.6.23 problem 23
Internal problem ID [590]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(t+ 1) y + ty′ − e2t = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((1+t)*y(t)+t*diff(y(t),t) = exp(2*t),y(t), singsol=all)� �

y(t) =

(
e3t
3 + c1

)
e−t

t

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 27� �
DSolve[(1+t)*y[t]+t*y'[t] == Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t + 3c1e−t

3t
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5.6.24 problem 24
Internal problem ID [591]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2 cos(x) sin(x) sin(y) + cos(y)
(
sin2(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 18� �
dsolve(2*cos(x)*sin(x)*sin(y(x))+cos(y(x))*sin(x)^2*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = − arcsin
(

2c1
−1 + cos (2x)

)

3 Solution by Mathematica
Time used: 1.837 (sec). Leaf size: 21� �
DSolve[2*Cos[x]*Sin[x]*Sin[y[x]]+Cos[y[x]]*Sin[x]^2*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
1
2c1 csc

2(x)
)

y(x) → 0
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5.6.25 problem 25
Internal problem ID [592]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

2x
y

− y

x2 + y2
+
(
−x2

y2
+ x

x2 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 19� �
dsolve(2*x/y(x)-y(x)/(x^2+y(x)^2)+(-x^2/y(x)^2+x/(x^2+y(x)^2))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = x

tan (RootOf (−_Z + x tan (_Z ) + c1))

3 Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 23� �
DSolve[2*x/y[x]-y[x]/(x^2+y[x]^2)+(-x^2/y[x]^2+x/(x^2+y[x]^2))*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
x

y(x)

)
− x2

y(x) = c1, y(x)
]
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5.6.26 problem 26
Internal problem ID [593]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− e
y
xx− y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) = exp(y(x)/x)*x+y(x),y(x), singsol=all)� �

y(x) = ln
(
− 1
ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 18� �
DSolve[x*y'[x] == Exp[y[x]/x]*x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(− log(x)− c1)
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5.6.27 problem 27
Internal problem ID [594]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − x

x2 + y + y3
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = x/(x^2+y(x)+y(x)^3),y(x), singsol=all)� �

c1 − e−2y(x)x2 − (4y(x)3 + 6y(x)2 + 10y(x) + 5) e−2y(x)

4 = 0

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 48� �
DSolve[y'[x] == x/(x^2+y[x]+y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2x

2e−2y(x) − 1
8e

−2y(x)(4y(x)3 + 6y(x)2 + 10y(x) + 5
)
= c1, y(x)

]
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5.6.28 problem 28
Internal problem ID [595]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3t+ 2y + ty′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(3*t+2*y(t) = -t*diff(y(t),t),y(t), singsol=all)� �

y(t) = −t+ c1
t2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 15� �
DSolve[3*t+2*y[t] == -t*y'[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t+ c1
t2
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5.6.29 problem 29
Internal problem ID [596]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y

x− y
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = (x+y(x))/(x-y(x)),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 36� �
DSolve[y'[x] == (x+y[x])/(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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5.6.30 problem 30
Internal problem ID [597]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

2yx+ 3y2 −
(
x2 + 2yx

)
y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve(2*x*y(x)+3*y(x)^2-(x^2+2*x*y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) =
(
−1
2 −

√
4xc1 + 1

2

)
x

y(x) =
(
−1
2 +

√
4xc1 + 1

2

)
x

3 Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 61� �
DSolve[2*x*y[x]+3*y[x]^2-(x^2+2*x*y[x])*y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x
(
1 +

√
1 + 4ec1x

)
y(x) → 1

2x
(
−1 +

√
1 + 4ec1x

)
y(x) → 0

y(x) → −x

1516



5.6. Miscellaneous problems, end of . . . CHAPTER 5. ELEMENTARY . . .

5.6.31 problem 31
Internal problem ID [598]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − −3yx2 − y2

2x3 + 3yx = 0

With initial conditions

[y(1) = −2]

3 Solution by Maple
Time used: 1.443 (sec). Leaf size: 111� �
dsolve([diff(y(x),x) = (-3*x^2*y(x)-y(x)^2)/(2*x^3+3*x*y(x)),y(1) = -2],y(x), singsol=all)� �
y(x)

=

(
i
√
3 − 1

)(
−
(
x7 − 6

√
3

√
x7 + 27 + 54

)
x2
) 1

3 −

ix3
√
3 +x3+2

(
−
(
x7−6

√
3
√
x7 + 27 +54

)
x2
) 1

3
x3

(
−
(
x7−6

√
3
√
x7 + 27 +54

)
x2
) 1

3

6x

3 Solution by Mathematica
Time used: 16.925 (sec). Leaf size: 116� �
DSolve[{y'[x]== (-3*x^2*y[x]-y[x]^2)/(2*x^3+3*x*y[x]),y[1]==-2},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

i

2ix3 +
(√

3 + i
)

3
√

6
√
3
√

x4 (x7 + 27) − x2 (x7 + 54) −

(√
3 −i

)
x6

3
√

6
√
3
√
x4 (x7 + 27) − x2 (x7 + 54)


6x
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5.7. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.7.1 problem 1
Internal problem ID [599]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ − 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2) +2*diff(y(x),x)-3*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−3x + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+2*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−3x + c2e

x

1519



5.7. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.7.2 problem 2
Internal problem ID [600]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2) +3*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = e−xc1 + e−2xc2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+3*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2ex + c1)
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5.7.3 problem 3
Internal problem ID [601]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

6y′′ − y′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(6*diff(y(x),x$2) -diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e−

x
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26� �
DSolve[6*y''[x]-y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/3(c2e5x/6 + c1
)
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5.7. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.7.4 problem 4
Internal problem ID [602]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − 3y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(2*diff(y(x),x$2) -3*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]-3*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2

(√
5 −3

)
x
(
c2e

√
5 x + c1

)
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5.7. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.7.5 problem 5
Internal problem ID [603]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2) +5*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = c1 + c2e−5x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19� �
DSolve[y''[x]+5*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
5c1e

−5x
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5.7.6 problem 6
Internal problem ID [604]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 9y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(4*diff(y(x),x$2) -9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 + c2e

3x
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24� �
DSolve[4*y''[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2(c1e3x + c2
)
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5.7.7 problem 7
Internal problem ID [605]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 9y′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2) -9*diff(y(x),x)+9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
3
(
3+

√
5
)
x

2 + c2e−
3
(√

5 −3
)
x

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36� �
DSolve[y''[x]-9*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 3

2

(√
5 −3

)
x
(
c2e

3
√
5 x + c1

)
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5.7.8 problem 8
Internal problem ID [606]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2) -2*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
(
1+

√
3
)
x + c2e−

(√
3 −1

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''[x]-2*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex−
√
3 x
(
c2e

2
√
3 x + c1

)
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5.7.9 problem 9
Internal problem ID [607]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2) +diff(y(x),x)-2*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (e3x − 1) e−2x

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y''[x]+y'[x]-2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−2x(e3x − 1
)
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5.7.10 problem 10
Internal problem ID [608]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 3y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2) +4*diff(y(x),x)+3*y(x) = 0,y(0) = 2, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = 5 e−x

2 − e−3x

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[{y''[x]+4*y'[x]+3*y[x]==0,{y[0]==2,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−3x(5e2x − 1
)
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5.7.11 problem 11
Internal problem ID [609]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

6y′′ − 5y′ + y = 0

With initial conditions

[y(0) = 4, y′(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 17� �
dsolve([6*diff(y(x),x$2) -5*diff(y(x),x)+y(x) = 0,y(0) = 4, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = −8 ex
2 + 12 ex

3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 48� �
DSolve[{6*y''[x]-5*y'[x]+2*y[x]==0,{y[0]==4,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
23e

5x/12

(
23 cos

(√
23 x

12

)
− 5

√
23 sin

(√
23 x

12

))
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5.7.12 problem 12
Internal problem ID [610]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ = 0

With initial conditions

[y(0) = −2, y′(0) = 3]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2) +3*diff(y(x),x) = 0,y(0) = -2, D(y)(0) = 3],y(x), singsol=all)� �

y(x) = −1− e−3x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 14� �
DSolve[{y''[x]+3*y'[x]==0,{y[0]==-2,y'[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−3x − 1
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5.7.13 problem 13
Internal problem ID [611]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ + 3y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 39� �
dsolve([diff(y(x),x$2) +5*diff(y(x),x)+3*y(x) = 0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) =

(
13 + 5

√
13
)
e
(
−5+

√
13

)
x

2

26 +

(
13− 5

√
13
)
e−

(
5+

√
13

)
x

2

26

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51� �
DSolve[{y''[x]+5*y'[x]+3*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
26e

− 1
2

(
5+

√
13
)
x
((

13 + 5
√
13
)
e
√
13 x + 13− 5

√
13
)
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5.7.14 problem 14
Internal problem ID [612]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + y′ − 4y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 30� �
dsolve([2*diff(y(x),x$2) +diff(y(x),x)-4*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −
2
(
−e

(
−1+

√
33

)
x

4 + e−
(
1+

√
33

)
x

4

)√
33

33

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 30� �
DSolve[{2*y''[x]+y'[x]-4*y[x]==0,{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4e−x/4 sinh

(√
33 x
4

)
√
33
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5.7.15 problem 15
Internal problem ID [613]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 8y′ − 9y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2) +8*diff(y(x),x)-9*y(x) = 0,y(1) = 1, D(y)(1) = 0],y(x), singsol=all)� �

y(x) = e9−9x

10 + 9 ex−1

10

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[{y''[x]+8*y'[x]-9*y[x]==0,{y[1]==1,y'[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10e

9−9x + 9ex−1

10
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5.7.16 problem 16
Internal problem ID [614]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − y = 0

With initial conditions

[y(−2) = 1, y′(−2) = −1]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 21� �
dsolve([4*diff(y(x),x$2) -y(x) = 0,y(-2) = 1, D(y)(-2) = -1],y(x), singsol=all)� �

y(x) = 3 e−1−x
2

2 − e1+x
2

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[{4*y''[x]-y[x]==0,{y[-2]==1,y'[-2]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cosh
(
x+ 2
2

)
− 2 sinh

(
x+ 2
2

)
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5.7.17 problem 19
Internal problem ID [615]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With initial conditions [
y(0) = 5

4 , y
′(0) = −3

4

]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2) -y(x) = 0,y(0) = 5/4, D(y)(0) = -3/4],y(x), singsol=all)� �

y(x) = e−x + ex
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-y[x]==0,{y[0]==5/4,y'[0]==-3/4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x + ex

4
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5.7.18 problem 20
Internal problem ID [616]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − 3y′ + y = 0

With initial conditions [
y(0) = 2, y′(0) = 1

2

]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 15� �
dsolve([2*diff(y(x),x$2) -3*diff(y(x),x)+y(x) = 0,y(0) = 2, D(y)(0) = 1/2],y(x), singsol=all)� �

y(x) = 3 ex
2 − ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{2*y''[x]-3*y'[x]+y[x]==0,{y[0]==2,y'[0]==1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3ex/2 − ex
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5.7.19 problem 21
Internal problem ID [617]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 2y = 0

With initial conditions

[y(0) = α, y′(0) = 2]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$2) -diff(y(x),x)-2*y(x) = 0,y(0) = alpha, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = (2α− 2) e−x

3 + e2x(α + 2)
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[{y''[x]-y'[x]-2*y[x]==0,{y[0]==\[Alpha],y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x
(
2(α− 1) + (α+ 2)e3x

)
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5.7.20 problem 22
Internal problem ID [618]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − y = 0

With initial conditions

[y(0) = 2, y′(0) = β]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 22� �
dsolve([4*diff(y(x),x$2) -y(x) = 0,y(0) = 2, D(y)(0) = beta],y(x), singsol=all)� �

y(x) = (β + 1) ex
2 − e−x

2 (−1 + β)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[{4*y''[x]-y[x]==0,{y[0]==2,y'[0]==\[Beta]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
(
β sinh

(x
2

)
+ cosh

(x
2

))
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5.7.21 problem 23
Internal problem ID [619]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − (2α− 1) y′ + α(α− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2) -(2*alpha-1)*diff(y(x),x)+alpha*(alpha-1)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1eαx + c2e(α−1)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-(2*\[Alpha]-1)*y'[x]+\[Alpha]*(\[Alpha]-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
(α−1)x + c2e

αx
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5.7.22 problem 24
Internal problem ID [620]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (3− α) y′ − 2(α− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2) +(3-alpha)*diff(y(x),x)-2*(alpha-1)*y(x) = 0,y(x), singsol=all)� �

y(x) = e−2xc1 + c2e(α−1)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]+(3-\[Alpha])*y'[x]-2*(\[Alpha]-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1eαx+x + c2
)
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5.7.23 problem 25
Internal problem ID [621]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 3y′ − 2y = 0

With initial conditions

[y(0) = 1, y′(0) = −β]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 28� �
dsolve([2*diff(y(x),x$2) +3*diff(y(x),x)-2*y(x) = 0,y(0) = 1, D(y)(0) = -beta],y(x), singsol=all)� �

y(x) = −

(
2 e 5x

2 β − 4 e 5x
2 − 2β − 1

)
e−2x

5

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 67� �
DSolve[{y''[x]+3*y'[x]-2*y[x]==0,{y[0]==1,y'[0]==-\[Beta]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
34e

− 1
2

(
3+

√
17
)
x
(
2
√
17 β +

(
−2

√
17 β + 3

√
17 + 17

)
e
√
17 x − 3

√
17 + 17

)
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5.7.24 problem 26
Internal problem ID [622]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Constant
Coefficients, page 144
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ + 6y = 0

With initial conditions

[y(0) = 2, y′(0) = β]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2) +5*diff(y(x),x)+6*y(x) = 0,y(0) = 2, D(y)(0) = beta],y(x), singsol=all)� �

y(x) = (−4− β) e−3x + (β + 6) e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[{y''[x]+5*y'[x]+6*y[x]==0,{y[0]==2,y'[0]==\[Beta]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(−β + (β + 6)ex − 4)
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5.8 Chapter 3, Second order linear equations, 3.3
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5.8.1 problem 7
Internal problem ID [623]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2) -2*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)ex + c2 cos(x)ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]-2*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(x) + c1 sin(x))
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5.8.2 problem 8
Internal problem ID [624]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2) -2*diff(y(x),x)+6*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex sin
(√

5 x
)
+ c2ex cos

(√
5 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[y''[x]-2*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
c2 cos

(√
5 x
)
+ c1 sin

(√
5 x
))
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5.8.3 problem 9
Internal problem ID [625]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ − 8y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2) +2*diff(y(x),x)-8*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−4x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+2*y'[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4x(c2e6x + c1
)
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5.8. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.8.4 problem 10
Internal problem ID [626]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2) +2*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−x sin(x) + c2e−x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+2*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2 cos(x) + c1 sin(x))
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5.8.5 problem 11
Internal problem ID [627]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 6y′ + 13y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2) +6*diff(y(x),x)+13*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−3x sin (2x) + c2e−3x cos (2x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26� �
DSolve[y''[x]+6*y'[x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2 cos(2x) + c1 sin(2x))
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5.8.6 problem 12
Internal problem ID [628]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(4*diff(y(x),x$2) +9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin
(
3x
2

)
+ c2 cos

(
3x
2

)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(3x) + c2 sin(3x)
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5.8.7 problem 13
Internal problem ID [629]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 5y
4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2) +2*diff(y(x),x)+125/100*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−x sin
(x
2

)
+ c2e−x cos

(x
2

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''[x]+2*y'[x]+125/100*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2 cos

(x
2

)
+ c1 sin

(x
2

))
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5.8.8 problem 14
Internal problem ID [630]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ + 9y′ − 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(9*diff(y(x),x$2) +9*diff(y(x),x)-4*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
4x
3 + c2e

x
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[9*y''[x]+9*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4x/3(c2e5x/3 + c1
)
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5.8.9 problem 15
Internal problem ID [631]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + 5y
4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2) +diff(y(x),x)+125/100*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin(x) + c2e−

x
2 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]+y'[x]+125/100*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2(c2 cos(x) + c1 sin(x))
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5.8.10 problem 16
Internal problem ID [632]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 25y
4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+ 4*diff(y(x),x)+625/100*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−2x sin
(
3x
2

)
+ c2e−2x cos

(
3x
2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''[x]+4*y'[x]+625/100*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
c2 cos

(
3x
2

)
+ c1 sin

(
3x
2

))

1553



5.8. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.8.11 problem 17
Internal problem ID [633]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 10� �
dsolve([diff(y(x),x$2)+ 4*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = sin (2x)
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 10� �
DSolve[{y''[x]+4*y[x]==0,{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) cos(x)
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5.8.12 problem 18
Internal problem ID [634]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 5y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+ 4*diff(y(x),x)+5*y(x) = 0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−2x(2 sin(x) + cos(x))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]+4*y'[x]+5*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(2 sin(x) + cos(x))
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5.8.13 problem 19
Internal problem ID [635]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 5y = 0

With initial conditions [
y
(π
2

)
= 0, y′

(π
2

)
= 2
]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)- 2*diff(y(x),x)+5*y(x) = 0,y(1/2*Pi) = 0, D(y)(1/2*Pi) = 2],y(x), singsol=all)� �

y(x) = − sin (2x) e−π
2+x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{y''[x]-2*y'[x]+5*y[x]==0,{y[Pi/2]==0,y'[Pi/2]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex−
π
2 sin(2x)
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5.8.14 problem 20
Internal problem ID [636]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With initial conditions [
y
(π
3

)
= 2, y′

(π
3

)
= −4

]
3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)+y(x) = 0,y(1/3*Pi) = 2, D(y)(1/3*Pi) = -4],y(x), singsol=all)� �

y(x) = (sin(x) + 2 cos(x))
√
3 + cos(x)− 2 sin(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[{y''[x]+y[x]==0,{y[Pi/3]==2,y'[Pi/3]==-4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(√

3 − 2
)
sin(x) +

(
1 + 2

√
3
)
cos(x)
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5.8.15 problem 21
Internal problem ID [637]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + 5y
4 = 0

With initial conditions

[y(0) = 3, y′(0) = 1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)+ diff(y(x),x)+125/100*y(x) = 0,y(0) = 3, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = e−x
2 (5 sin(x) + 6 cos(x))

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{y''[x]+y'[x]+125/100*y[x]==0,{y[0]==3,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x/2(5 sin(x) + 6 cos(x))
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5.8.16 problem 22
Internal problem ID [638]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 2y = 0

With initial conditions [
y
(π
4

)
= 2, y′

(π
4

)
= −2

]
3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)+ 2*diff(y(x),x)+2*y(x) = 0,y(1/4*Pi) = 2, D(y)(1/4*Pi) = -2],y(x), singsol=all)� �

y(x) = e−x+π
4
√
2 (sin(x) + cos(x))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27� �
DSolve[{y''[x]+2*y'[x]+2*y[x]==0,{y[Pi/4]==2,y'[Pi/4]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e

π
4−x(sin(x) + cos(x))

1559



5.8. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.8.17 problem 23
Internal problem ID [639]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

u′′ − u′ + 2u = 0

With initial conditions

[u(0) = 2, u′(0) = 0]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 31� �
dsolve([diff(u(x),x$2)- diff(u(x),x)+2*u(x) = 0,u(0) = 2, D(u)(0) = 0],u(x), singsol=all)� �

u(x) = −
2 ex

2

(√
7 sin

(√
7 x
2

)
− 7 cos

(√
7 x
2

))
7

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{u''[x]+4*u'[x]+5*u[x]==0,{u[0]==2,u'[0]==0}},u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 2e−2x(2 sin(x) + cos(x))
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5.8.18 problem 24
Internal problem ID [640]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

5u′′ + 2u′ + 7u = 0

With initial conditions

[u(0) = 2, u′(0) = 1]

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 32� �
dsolve([5*diff(u(x),x$2)+ 2*diff(u(x),x)+7*u(x) = 0,u(0) = 2, D(u)(0) = 1],u(x), singsol=all)� �

u(x) =
e−x

5

(
7
√
34 sin

(√
34 x
5

)
+ 68 cos

(√
34 x
5

))
34

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 48� �
DSolve[{5*u''[x]+2*u'[x]+7*u[x]==0,{u[0]==2,u'[0]==1}},u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 1
34e

−x/5

(
7
√
34 sin

(√
34 x

5

)
+ 68 cos

(√
34 x

5

))
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5.8.19 problem 25
Internal problem ID [641]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 6y = 0

With initial conditions

[y(0) = 2, y′(0) = α]

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 32� �
dsolve([diff(y(x),x$2)+ 2*diff(y(x),x)+6*y(x) = 0,y(0) = 2, D(y)(0) = alpha],y(x), singsol=all)� �

y(x) =
e−x
(√

5 (α + 2) sin
(√

5 x
)
+ 10 cos

(√
5 x
))

5

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42� �
DSolve[{y''[x]+2*y'[x]+6*y[x]==0,{y[0]==2,y'[0]==\[Alpha]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

−x
(√

5 (α+ 2) sin
(√

5 x
)
+ 10 cos

(√
5 x
))
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5.8.20 problem 26
Internal problem ID [642]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2ay′ +
(
a2 + 1

)
y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+ 2*a*diff(y(x),x)+(a^2+1)*y(x) = 0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−ax(a sin(x) + cos(x))

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 54� �
DSolve[{y''[x]+2*a*y'[x]+(a^1+1)*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax

a sinh
(√

(a− 1)a− 1 x
)

√
(a− 1)a− 1

+ cosh
(√

(a− 1)a− 1 x
)
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5.8.21 problem 35
Internal problem ID [643]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ + ty′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)+ t*diff(y(t),t)+y(t) = 0,y(t), singsol=all)� �

y(t) = c1 sin (ln(t)) + cos (ln(t)) c2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]+t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 cos(log(t)) + c2 sin(log(t))
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5.8.22 problem 36
Internal problem ID [644]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ + 4ty′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)+ 4*t*diff(y(t),t)+2*y(t) = 0,y(t), singsol=all)� �

y(t) = c1
t
+ c2

t2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34� �
DSolve[t^2*y''[t]+4*t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t−
3
2−

√
5
2

(
c2t

√
5 + c1

)
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5.8.23 problem 37
Internal problem ID [645]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 3ty′ + 5y
4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(t^2*diff(y(t),t$2)+ 3*t*diff(y(t),t)+125/100*y(t) = 0,y(t), singsol=all)� �

y(t) =
c1 sin

(
ln(t)
2

)
t

+
c2 cos

(
ln(t)
2

)
t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30� �
DSolve[t^2*y''[t]+3*t*y'[t]+125/100*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
c2 cos

(
log(t)

2

)
+ c1 sin

(
log(t)

2

)
t
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5.8.24 problem 38
Internal problem ID [646]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ − 4ty′ − 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)- 4*t*diff(y(t),t)-6*y(t) = 0,y(t), singsol=all)� �

y(t) = c1t
6 + c2

t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]-4*t*y'[t]-6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t
7 + c1
t
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5.8.25 problem 39
Internal problem ID [647]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ − 4ty′ + 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)-4*t*diff(y(t),t)+6*y(t) = 0,y(t), singsol=all)� �

y(t) = c2t
3 + c1t

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-4*t*y'[t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2(c2t+ c1)
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5.8.26 problem 40
Internal problem ID [648]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − ty′ + 5y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(t^2*diff(y(t),t$2)- t*diff(y(t),t)+5*y(t) = 0,y(t), singsol=all)� �

y(t) = c1t sin (2 ln(t)) + c2t cos (2 ln(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24� �
DSolve[t^2*y''[t]-t*y'[t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(c2 cos(2 log(t)) + c1 sin(2 log(t)))
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5.8.27 problem 41
Internal problem ID [649]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 3ty′ − 3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)+ 3*t*diff(y(t),t)-3*y(t) = 0,y(t), singsol=all)� �

y(t) = c1
t3

+ c2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]+3*t*y'[t]-3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
t3

+ c2t

1570



5.8. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.8.28 problem 42
Internal problem ID [650]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 7ty′ + 10y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(t^2*diff(y(t),t$2)+ 7*t*diff(y(t),t)+10*y(t) = 0,y(t), singsol=all)� �

y(t) = c1 sin (ln(t))
t3

+ c2 cos (ln(t))
t3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 22� �
DSolve[t^2*y''[t]+7*t*y'[t]+10*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 cos(log(t)) + c1 sin(log(t))
t3
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5.8.29 problem 44
Internal problem ID [651]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + ty′ + e−t2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 65� �
dsolve(diff(y(t),t$2)+ t*diff(y(t),t)+exp(-t^2)*y(t) = 0,y(t), singsol=all)� �

y(t) = c1 sin


√
2 e t2

2
√
π erf

(
t

√
2

2

)
2
√
et2

+ c2 cos


√
2 e t2

2
√
π erf

(
t

√
2

2

)
2
√
et2


3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 102� �
DSolve[y''[t]+t*y'[t]+exp(-t^2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−
1
4
(√

4 exp+1 +1
)
t2

(
c1HermiteH

(
− 1
2
√
4 exp+1

− 1
2 ,

4
√

4 exp+1 t√
2

)

+ c2 1F1

(
1
4

(
1 + 1√

4 exp+1

)
; 12;

1
2
√
4 exp+1 t2

))

1572



5.8. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.8.30 problem 46
Internal problem ID [652]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
t2 − 1

)
y′ + t3y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 39� �
dsolve(t*diff(y(t),t$2)+ (t^2-1)*diff(y(t),t)+t^3*y(t) = 0,y(t), singsol=all)� �

y(t) = c1e−
t2
4 cos

(
t2
√
3

4

)
+ c2e−

t2
4 sin

(
t2
√
3

4

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 48� �
DSolve[t*y''[t]+(t^2-1)*y'[t]+t^3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−
t2
4

(
c2 cos

(√
3 t2

4

)
+ c1 sin

(√
3 t2

4

))
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5.9 Chapter 3, Second order linear equations, 3.4
Repeated roots, reduction of order , page 172

Local contents
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.1 problem 1
Internal problem ID [653]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex + c2x ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]-2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.2 problem 2
Internal problem ID [654]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ + 6y′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(9*diff(y(x),x$2)+6*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
x
3 + c2e−

x
3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[9*y''[x]+6*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/3(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.3 problem 3
Internal problem ID [655]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 4y′ − 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(4*diff(y(x),x$2)-4*diff(y(x),x)-3*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
3x
2 + c2e−

x
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[4*y''[x]-4*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2(c2e2x + c1
)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.4 problem 4
Internal problem ID [656]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 12y′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(4*diff(y(x),x$2)+12*diff(y(x),x)+9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 + c2e−

3x
2 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[x]+12*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.5 problem 5
Internal problem ID [657]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 10y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+10*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex sin (3x) + c2ex cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-2*y'[x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(3x) + c1 sin(3x))
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.6 problem 6
Internal problem ID [658]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e3x + c2e3xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-6*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.7 problem 7
Internal problem ID [659]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 17y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(4*diff(y(x),x$2)+17*diff(y(x),x)+4*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
x
4 + c2e−4x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[4*y''[x]+17*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4x(c1e15x/4 + c2
)
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5.9.8 problem 8
Internal problem ID [660]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

16y′′ + 24y′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(16*diff(y(x),x$2)+24*diff(y(x),x)+9*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
3x
4 + c2e−

3x
4 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[16*y''[x]+24*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/4(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.9 problem 9
Internal problem ID [661]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

25y′′ − 20y′ + 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(25*diff(y(x),x$2)-20*diff(y(x),x)+4*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
2x
5 + c2e

2x
5 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[25*y''[x]-20*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x/5(c2x+ c1)
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.10 problem 10
Internal problem ID [662]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 2y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(2*diff(y(x),x$2)+2*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(x
2

)
+ c2e−

x
2 cos

(x
2

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[2*y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2
(
c2 cos

(x
2

)
+ c1 sin

(x
2

))

1584
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5.9.11 problem 11
Internal problem ID [663]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ − 12y′ + 4y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve([9*diff(y(t),t$2)-12*diff(y(t),t)+4*y(t) = 0,y(0) = 2, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = −e 2t
3 (−6 + 7t)

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[{9*y''[t]-12*y'[t]+4*y[t]==0,{y[0]==0,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −e2t/3t
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5.9.12 problem 12
Internal problem ID [664]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 9y = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 11� �
dsolve([diff(y(t),t$2)-6*diff(y(t),t)+9*y(t) = 0,y(0) = 0, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = 2 e3tt

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13� �
DSolve[{y''[t]-6*y'[t]+9*y[t]==0,{y[0]==0,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e3tt
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5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.13 problem 13
Internal problem ID [665]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ + 6y′ + 82y = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 23� �
dsolve([9*diff(y(t),t$2)+6*diff(y(t),t)+82*y(t) = 0,y(0) = -1, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = e− t
3 (5 sin (3t)− 9 cos (3t))

9

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[{9*y''[t]+6*y'[t]+82*y[t]==0,{y[0]==-1,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
9e

−t/3(5 sin(3t)− 9 cos(3t))
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5.9.14 problem 14
Internal problem ID [666]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 4y = 0

With initial conditions

[y(−1) = 2, y′(−1) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+4*diff(y(x),x)+4*y(x) = 0,y(-1) = 2, D(y)(-1) = 1],y(x), singsol=all)� �

y(x) = e−2x−2(5x+ 7)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]+4*y'[x]+4*y[x]==0,{y[-1]==2,y'[-1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2(x+1)(5x+ 7)
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5.9.15 problem 15
Internal problem ID [667]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 12y′ + 9y = 0

With initial conditions

[y(0) = 1, y′(0) = −4]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 15� �
dsolve([4*diff(y(t),t$2)+12*diff(y(t),t)+9*y(t) = 0,y(0) = 1, D(y)(0) = -4],y(t), singsol=all)� �

y(t) = −e− 3t
2 (−2 + 5t)

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{4*y''[t]+12*y'[t]+9*y[t]==0,{y[0]==1,y'[0]==-4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−3t/2(2− 5t)
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5.9.16 problem 16
Internal problem ID [668]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ + y

4 = 0

With initial conditions

[y(0) = 2, y′(0) = b]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)-diff(y(t),t)+25/100*y(t) = 0,y(0) = 2, D(y)(0) = b],y(t), singsol=all)� �

y(t) = e t
2 (2 + t(b− 1))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[{y''[t]-y'[t]+25/100*y[t]==0,{y[0]==2,y'[0]==b}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et/2((b− 1)t+ 2)
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5.9.17 problem 23
Internal problem ID [669]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ − 4ty′ + 6y = 0

Given that one solution of the ode is

y1 = t2

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve([t^2*diff(y(t),t$2)-4*t*diff(y(t),t)+6*y(t)=0,t^2],y(t), singsol=all)� �

y(t) = c2t
3 + c1t

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-4*t*y'[t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2(c2t+ c1)
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5.9.18 problem 24
Internal problem ID [670]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 2ty′ − 2y = 0

Given that one solution of the ode is

y1 = t

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve([t^2*diff(y(t),t$2)+2*t*diff(y(t),t)-2*y(t)=0,t],y(t), singsol=all)� �

y(t) = c1t+
c2
t2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]+2*t*y'[t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
t2

+ c2t
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5.9.19 problem 25
Internal problem ID [671]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ + 3ty′ + y = 0

Given that one solution of the ode is

y1 =
1
t

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve([t^2*diff(y(t),t$2)+3*t*diff(y(t),t)+y(t)=0,1/t],y(t), singsol=all)� �

y(t) = c1
t
+ c2 ln(t)

t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[t^2*y''[t]+3*t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 log(t) + c1
t
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5.9.20 problem 26
Internal problem ID [672]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(2 + t) y′ + (2 + t) y = 0

Given that one solution of the ode is

y1 = t

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 13� �
dsolve([t^2*diff(y(t),t$2)-t*(t+2)*diff(y(t),t)+(t+2)*y(t)=0,t],y(t), singsol=all)� �

y(t) = c1t+ c2t et

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-t*(t+2)*y'[t]+(t+2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
c2e

t + c1
)
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5.9.21 problem 27
Internal problem ID [673]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ − y′ + 4yx3 = 0

Given that one solution of the ode is

y1 = sin
(
x2)

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve([x*diff(y(x),x$2)-diff(y(x),x)+4*x^3*y(x)=0,sin(x^2)],y(x), singsol=all)� �

y(x) = c1 sin
(
x2)+ c2 cos

(
x2)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20� �
DSolve[x*y''[x]-y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
x2)+ c2 sin

(
x2)
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5.9.22 problem 28
Internal problem ID [674]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − y′x+ y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 12� �
dsolve([(x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = xc1 + c2ex

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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5.9.23 problem 29
Internal problem ID [675]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x− 3

16

)
y = 0

Given that one solution of the ode is

y1 = x
1
4 e2

√
x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve([x^2*diff(y(x),x$2)-(x-1875/10000)*y(x)=0,x^(1/4)*exp(2*sqrt(x))],y(x), singsol=all)� �

y(x) = c1x
1
4 sinh

(
2
√
x
)
+ c2x

1
4 cosh

(
2
√
x
)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]-(x-1875/10000)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2
√
x 4
√
x
(
2c1e4

√
x − c2

)
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5.9.24 problem 30
Internal problem ID [676]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+
(
x2 − 1

4

)
y = 0

Given that one solution of the ode is

y1 =
sin(x)√

x

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/100)*y(x)=0,x^(-1/2)*sin(x)],y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/100)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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5.9.25 problem 40
Internal problem ID [677]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ − 3ty′ + 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)-3*t*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
2 + c2t

2 ln(t)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]-3*t*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2(2c2 log(t) + c1)
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5.9.26 problem 41
Internal problem ID [678]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 2ty′ + y

4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)+2*t*diff(y(t),t)+25/100*y(t)=0,y(t), singsol=all)� �

y(t) = c1√
t

+ c2 ln(t)√
t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[t^2*y''[t]+2*t*y'[t]+25/100*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 log(t) + 2c1
2
√
t
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5.9.27 problem 42
Internal problem ID [679]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2t2y′′ − 5ty′ + 5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(2*t^2*diff(y(t),t$2)-5*t*diff(y(t),t)+5*y(t)=0,y(t), singsol=all)� �

y(t) = c1t+ c2t
5
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[2*t^2*y''[t]-5*t*y'[t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
c2t

3/2 + c1
)
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5.9.28 problem 43
Internal problem ID [680]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ + 3ty′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)+3*t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1
t
+ c2 ln(t)

t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[t^2*y''[t]+3*t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 log(t) + c1
t

1602



5.9. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.9.29 problem 44
Internal problem ID [681]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4t2y′′ − 8ty′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(4*t^2*diff(y(t),t$2)-8*t*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
3
2 + c2t

3
2 ln(t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[4*t^2*y''[t]-8*t*y'[t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2t

3/2(3c2 log(t) + 2c1)
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5.9.30 problem 45
Internal problem ID [682]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order , page
172
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 5ty′ + 13y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(t^2*diff(y(t),t$2)+5*t*diff(y(t),t)+13*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin (3 ln(t))
t2

+ c2 cos (3 ln(t))
t2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26� �
DSolve[t^2*y''[t]+5*t*y'[t]+13*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 cos(3 log(t)) + c1 sin(3 log(t))
t2
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5.10.1 problem 1
Internal problem ID [683]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 5y′ + 6y − 2 et = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(diff(y(t),t$2)-5*diff(y(t),t)+6*y(t) = 2*exp(t),y(t), singsol=all)� �

y(t) = c2e2t + c1e3t + et

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 24� �
DSolve[y''[t]-5*y'[t]+6*y[t] == 2*Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
1 + et

(
c2e

t + c1
))
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5.10.2 problem 2
Internal problem ID [684]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 2 e−t = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(t),t$2)-diff(y(t),t)-2*y(t) = 2*exp(-t),y(t), singsol=all)� �

y(t) = c2e−t + c1e2t −
2t e−t

3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[y''[t]-y'[t]-2*y[t] == 2*Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
9e

−t
(
−6t+ 9c2e3t − 2 + 9c1

)
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5.10.3 problem 3
Internal problem ID [685]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + y − 3 e−t = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(t),t$2)+2*diff(y(t),t)+y(t) = 3*exp(-t),y(t), singsol=all)� �

y(t) = c2e−t + t e−tc1 +
3t2e−t

2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 29� �
DSolve[y''[t]+2*y'[t]+y[t] == 3*Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−t
(
3t2 + 2c2t+ 2c1

)
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5.10.4 problem 4
Internal problem ID [686]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ − 4y′ + y − 16 e t
2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(4*diff(y(t),t$2)-4*diff(y(t),t)+y(t) = 16*exp(t/2),y(t), singsol=all)� �

y(t) = c2e
t
2 + t e t

2 c1 + 2t2e t
2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[4*y''[t]-4*y'[t]+y[t]== 16*Exp[t/2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et/2(t(2t+ c2) + c1)
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5.10.5 problem 5
Internal problem ID [687]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − tan(t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(t),t$2)+y(t) = tan(t),y(t), singsol=all)� �

y(t) = sin(t)c2 + cos(t)c1 − cos(t) ln
(
1 + sin(t)
cos(t)

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 49� �
DSolve[y''[t]+y[t] == Tan[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 sin(t) + cos(t)
(
log
(
cos
(
t

2

)
− sin

(
t

2

))
− log

(
sin
(
t

2

)
+ cos

(
t

2

))
+ c1

)
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5.10.6 problem 6
Internal problem ID [688]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 9
(
sec2 (3t)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(y(t),t$2)+9*y(t) = 9*sec(3*t)^2,y(t), singsol=all)� �

y(t) = c2 sin (3t) + c1 cos (3t) + ln
(
1 + sin (3t)
cos (3t)

)
sin (3t)− 1

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 54� �
DSolve[y''[t]+9*y[t] == 9*Sec[3*t]^2,y[t],t,IncludeSingularSolutions -> True]� �
y(t) → c1 cos(3t)

+ sin(3t)
(
− log

(
cos
(
3t
2

)
− sin

(
3t
2

))
+ log

(
sin
(
3t
2

)
+ cos

(
3t
2

))
+ c2

)
− 1
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5.10.7 problem 7
Internal problem ID [689]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − e−2t

t2
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 28� �
dsolve(diff(y(t),t$2)+4*diff(y(t),t)+4*y(t) = t^(-2)*exp(-2*t),y(t), singsol=all)� �

y(t) = e−2tc2 + e−2ttc1 − (ln(t) + 1) e−2t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 23� �
DSolve[y''[t]+4*y'[t]+4*y[t] == t^(-2)*Exp[-2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(− log(t) + c2t− 1 + c1)
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5.10.8 problem 8
Internal problem ID [690]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 3 csc (2t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(y(t),t$2)+4*y(t) = 3*csc(2*t),y(t), singsol=all)� �

y(t) = c2 sin (2t) + c1 cos (2t)−
3 ln

(
1

sin(2t)

)
sin (2t)

4 − 3 cos (2t) t
2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 39� �
DSolve[y''[t]+4*y[t] ==3*Csc[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
(
−3t

2 + c1

)
cos(2t) + 1

4 sin(2t)(3 log(sin(2t)) + 4c2)
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5.10.9 problem 9
Internal problem ID [691]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 2 sec
(
t

2

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 47� �
dsolve(diff(y(t),t$2)+y(t) = 2*sec(t/2),y(t), singsol=all)� �

y(t) = sin(t)c2 + cos(t)c1 − 4 sin(t) ln
(
1 + sin

(
t
2

)
cos
(
t
2

) )
+ 8 sin(t) sin

(
t

2

)
+ 8 cos

(
t

2

)
cos(t)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 34� �
DSolve[y''[t]+y[t]== 2*Sec[t/2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 8 cos
(
t

2

)
+ c1 cos(t) + sin(t)

(
−4 tanh−1

(
sin
(
t

2

))
+ c2

)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.10 problem 10
Internal problem ID [692]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − et
t2 + 1 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 30� �
dsolve(diff(y(t),t$2)-2*diff(y(t),t)+y(t) = exp(t)/(1+t^2),y(t), singsol=all)� �

y(t) = c2et + t etc1 −
et(−2t arctan(t) + ln (t2 + 1))

2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[y''[t]-2*y'[t]+y[t] == Exp[t]/(1+t^2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

t
(
− log

(
t2 + 1

)
+ 2(t(ArcTan(t) + c2) + c1)

)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.11 problem 11
Internal problem ID [693]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 5y′ + 6y − g(t) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 46� �
dsolve(diff(y(t),t$2)-5*diff(y(t),t)+6*y(t) = g(t),y(t), singsol=all)� �

y(t) = c2e2t + c1e3t −
(∫

g(t)e−2tdt

)
e2t +

(∫
g(t)e−3tdt

)
e3t

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 56� �
DSolve[y''[t]-5*y'[t]+6*y[t] == g[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t
(∫ t

1
−e−2K[1]g(K[1])dK[1] + et

(∫ t

1
e−3K[2]g(K[2])dK[2] + c2

)
+ c1

)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.12 problem 12
Internal problem ID [694]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − g(t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 47� �
dsolve(diff(y(t),t$2)+4*y(t) = g(t),y(t), singsol=all)� �

y(t) = c2 sin (2t) + c1 cos (2t) +
(∫

cos (2t) g(t)dt
)
sin (2t)

2 −
(∫

sin (2t) g(t)dt
)
cos (2t)

2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 59� �
DSolve[y''[t]+4*y[t] == g[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(2t)
(∫ t

1

1
2 cos(2K[2])g(K[2])dK[2] + c2

)
+ cos(2t)

(∫ t

1
− cos(K[1])g(K[1]) sin(K[1])dK[1] + c1

)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.13 problem 13
Internal problem ID [695]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

t2y′′ − 2y − 3t2 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(t^2*diff(y(t),t$2)-2*y(t) = 3*t^2-1,y(t), singsol=all)� �

y(t) = t2c2 + t2 ln(t) + c1
t
+ 1

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[t^2*y''[t]-2*y[t] == 3*t^2-1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2 log(t) +
(
−1
3 + c2

)
t2 + c1

t
+ 1

2
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.14 problem 14
Internal problem ID [696]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(2 + t) y′ + (2 + t) y − 2t3 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 18� �
dsolve(t^2*diff(y(t),t$2)-t*(t+2)*diff(y(t),t)+(t+2)*y(t) = 2*t^3,y(t), singsol=all)� �

y(t) = c2t+ t etc1 − 2t2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20� �
DSolve[t^2*y''[t]-t*(t+2)*y'[t]+(t+2)*y[t] == 2*t^3,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
−2t+ c2e

t − 2 + c1
)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.15 problem 15
Internal problem ID [697]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ − (t+ 1) y′ + y − e2tt2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 23� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = t^2*exp(2*t),y(t), singsol=all)� �

y(t) = (t+ 1) c2 + c1et +
(t− 1) e2t

2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 31� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] == t^2*Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

2t(t− 1) + c1e
t − c2(t+ 1)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.16 problem 16
Internal problem ID [698]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + ty′ − y − 2(t− 1)2 e−t = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 2*(t-1)^2*exp(-t),y(t), singsol=all)� �

y(t) = c2t+ c1et −
(2t− 1) e−t

2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 30� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] == 2*(t-1)^2*Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t

(
1
2 − t

)
+ c1e

t − c2t
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.17 problem 17
Internal problem ID [699]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 3y′x+ 4y − ln(x)x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x) = x^2*ln(x),y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + ln(x)3x2

6

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x] == x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

2(log3(x) + 12c2 log(x) + 6c1
)
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5.10. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.10.18 problem 20
Internal problem ID [700]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + y′x+
(
x2 − 1

4

)
y − g(x) = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 51� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/100)*y(x) = g(x),y(x), singsol=all)� �

y(x) = sin(x)c2√
x

+ cos(x)c1√
x

+
−
(∫ sin(x)g(x)

x
3
2

dx
)
cos(x) +

(∫ cos(x)g(x)
x
3
2

dx
)
sin(x)

√
x

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 96� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/100)*y[x] == g[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−ix

(
2
(∫ x

1
ieiK[1]g(K[1])

2K[1]3/2 dK[1] + c1
)
− ie2ix

(∫ x

1
e−iK[2]g(K[2])

K[2]3/2 dK[2] + c2
))

2
√
x
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5.10.19 problem 29
Internal problem ID [701]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − 2ty′ + 2y − 4t2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 22� �
dsolve(t^2*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t) = 4*t^2,y(t), singsol=all)� �

y(t) = t2c2 + c1t+ 4t2(ln(t)− 1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21� �
DSolve[t^2*y''[t]-2*t*y'[t]+2*y[t] ==4*t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(4t log(t) + (−4 + c2)t+ c1)
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5.10.20 problem 30
Internal problem ID [702]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

t2y′′ + 7ty′ + 5y − t = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(t^2*diff(y(t),t$2)+7*t*diff(y(t),t)+5*y(t) = t,y(t), singsol=all)� �

y(t) =
c2 +

2
(
c1+ t2

2

)3
3 − c1

(
c1 + t2

2

)2
t5

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[t^2*y''[t]+7*t*y'[t]+5*y[t] ==t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
t5

+ t

12 + c2
t
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5.10.21 problem 31
Internal problem ID [703]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ − (t+ 1) y′ + y − e2tt2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 23� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = t^2*exp(2*t),y(t), singsol=all)� �

y(t) = (t+ 1) c2 + c1et +
(t− 1) e2t

2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 31� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] ==t^2*Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

2t(t− 1) + c1e
t − c2(t+ 1)
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5.10.22 problem 32
Internal problem ID [704]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters. page
190
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + ty′ − y − 2 e−t(t− 1) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 46� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 2*(t-1)*exp(-t),y(t), singsol=all)� �
y(t) = c2t+ c1et − 2 e−t

(
et−1 expIntegral (1, t− 1) t− e2t−2 expIntegral (1, 2t− 2)− 1

2

)

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 47� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] ==2*(t-1)*Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −2et−2Ei(2− 2t) + 2tEi(1− t)
e

+ e−t + c1e
t − c2t
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5.11 Chapter 3, Second order linear equations, 3.7
Mechanical and Electrical Vibrations. page 203

Local contents
5.11.1 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1629
5.11.2 problem 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1630
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5.11. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.11.1 problem 28
Internal problem ID [705]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Mechanical and Electrical Vibrations.
page 203
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

u′′ + 2u = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(u(t),t$2)+2*u(t) = 0,u(t), singsol=all)� �

u(t) = c1 sin
(
t
√
2
)
+ c2 cos

(
t
√
2
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[u''[t]+2*u[t] ==0,u[t],t,IncludeSingularSolutions -> True]� �

u(t) → c1 cos
(√

2 t
)
+ c2 sin

(√
2 t
)
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5.11. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.11.2 problem 29
Internal problem ID [706]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Mechanical and Electrical Vibrations.
page 203
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

u′′ + u′

4 + 2u = 0

With initial conditions

[u(0) = 0, u′(0) = 2]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 20� �
dsolve([diff(u(t),t$2)+1/4*diff(u(t),t)+2*u(t) = 0,u(0) = 0, D(u)(0) = 2],u(t), singsol=all)� �

u(t) =
16

√
127 e− t

8 sin
(√

127 t
8

)
127

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{u''[t]+1/4*u'[t]+2*u[t] ==0,{u[0]==0,u'[0]==2}},u[t],t,IncludeSingularSolutions -> True]� �

u(t) →
16e−t/8 sin

(√
127 t
8

)
√
127
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5.12 Chapter 3, Second order linear equations, 3.7
Forced Vibrations. page 217

Local contents
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5.12.2 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1633
5.12.3 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1634
5.12.4 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1635
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5.12. Chapter 3, Second order linear . . . CHAPTER 5. ELEMENTARY . . .

5.12.1 problem 21
Internal problem ID [707]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

8 + 4u− 3 cos
(
t

4

)
= 0

With initial conditions

[u(0) = 2, u′(0) = 0]

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 46� �
dsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(t/4),u(0) = 2, D(u)(0) = 0],u(t), singsol=all)� �

u(t) =
19274 e− t

16
√
1023 sin

(√
1023 t
16

)
16242171

+
19658 e− t

16 cos
(√

1023 t
16

)
15877 +

12096 cos
(
t
4

)
15877 +

96 sin
(
t
4

)
15877

3 Solution by Mathematica
Time used: 0.689 (sec). Leaf size: 68� �
DSolve[{u''[t]+125/1000*u'[t]+4*u[t] ==3*Cos[t/4],{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
u(t)

→
32
(
1023

(
sin
(
t
4

)
+ 126 cos

(
t
4

))
− 2e−t/16

(
65

√
1023 sin

(√
1023 t
16

)
+ 64449 cos

(√
1023 t
16

)))
5414057
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5.12.2 problem 22
Internal problem ID [708]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

8 + 4u− 3 cos (2t) = 0

With initial conditions

[u(0) = 2, u′(0) = 0]

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 40� �
dsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(2*t),u(0) = 2, D(u)(0) = 0],u(t), singsol=all)� �

u(t) = −
382 e− t

16
√
1023 sin

(√
1023 t
16

)
1023 + 2 e− t

16 cos
(√

1023 t

16

)
+ 12 sin (2t)

3 Solution by Mathematica
Time used: 0.954 (sec). Leaf size: 39� �
DSolve[{u''[t]+125/1000*u'[t]+4*u[t] ==3*Cos[2*t],{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �

u(t) → 12 sin(2t)− 128
√

3
341 e−t/16 sin

(√
1023 t

16

)
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5.12.3 problem 23
Internal problem ID [709]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

8 + 4u− 3 cos (6t) = 0

With initial conditions

[u(0) = 2, u′(0) = 0]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 46� �
dsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(6*t),u(0) = 2, D(u)(0) = 0],u(t), singsol=all)� �

u(t) =
2806 e− t

16
√
1023 sin

(√
1023 t
16

)
1524549

+
34322 e− t

16 cos
(√

1023 t
16

)
16393 − 1536 cos (6t)

16393 + 36 sin (6t)
16393

3 Solution by Mathematica
Time used: 1.352 (sec). Leaf size: 63� �
DSolve[{u''[t]+125/1000*u'[t]+4*u[t] ==3*Cos[6*t],{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
u(t)

→
4
(
3069 sin(6t)− 130944 cos(6t) + 32e−t/16

(
4092 cos

(√
1023 t
16

)
− 5

√
1023 sin

(√
1023 t
16

)))
5590013
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5.12.4 problem 24
Internal problem ID [710]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

u′′ + u′ + u3

5 − cos(t) = 0

With initial conditions

[u(0) = 2, u′(0) = 0]

7 Solution by Maple� �
dsolve([diff(u(t),t$2)+diff(u(t),t)+1/5*u(t)^3 = cos(t),u(0) = 2, D(u)(0) = 0],u(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{u''[t]+u'[t]+1/5*u[t]^3 ==3*Cos[t],{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
Not solved
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5.13 Chapter 5.2, Series Solutions Near an Ordinary
Point, Part I. page 263
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5.13.1 problem 1
Internal problem ID [711]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

24x
4
)
y(0) +

(
x+ 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 + x3

6 + x

)
+ c1

(
x4

24 + x2

2 + 1
)
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5.13.2 problem 2
Internal problem ID [712]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − y′x− y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

8x
4
)
y(0) +

(
x+ 1

3x
3 + 1

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

15 + x3

3 + x

)
+ c1

(
x4

8 + x2

2 + 1
)
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5.13.3 problem 4
Internal problem ID [713]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + k2x2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)+k^2*x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− k2x4

12

)
y(0) +

(
x− 1

20k
2x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[y''[x]+k^2*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− k2x5

20

)
+ c1

(
1− k2x4

12

)
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5.13.4 problem 5
Internal problem ID [714]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(1− x) y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
Order:=6;
dsolve((1-x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 − 1

6x
3 − 1

24x
4 − 1

60x
5
)
y(0)+

(
x− 1

6x
3 − 1

12x
4 − 1

24x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(1-x)*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x5

24 − x4

12 − x3

6 + x

)
+ c1

(
−x5

60 − x4

24 − x3

6 − x2

2 + 1
)
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5.13.5 problem 6
Internal problem ID [715]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ − y′x+ 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
Order:=6;
dsolve((2+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

6x
4
)
y(0) +

(
x− 1

4x
3 + 7

160x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(2+x^2)*y''[x]-x*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

160 − x3

4 + x

)
+ c1

(
x4

6 − x2 + 1
)

1641



5.13. Chapter 5.2, Series Solutions Near . . . CHAPTER 5. ELEMENTARY . . .

5.13.6 problem 7
Internal problem ID [716]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

3x
4
)
y(0) +

(
x− 1

2x
3 + 1

8x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

8 − x3

2 + x

)
+ c1

(
x4

3 − x2 + 1
)
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5.13.7 problem 9
Internal problem ID [717]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 4y′x+ 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x− 3y(0)x2 − D(y)(0)x3

3

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x3

3

)
+ c1

(
1− 3x2)
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5.13.8 problem 10
Internal problem ID [718]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x2 + 4

)
y′′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
Order:=6;
dsolve((4-x^2)*diff(y(x),x$2)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x2

4 + 1
)
y(0) +

(
x− 1

12x
3 − 1

240x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[(4-x^2)*y''[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x2

4

)
+ c2

(
− x5

240 − x3

12 + x

)
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5.13.9 problem 11
Internal problem ID [719]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x2 + 3

)
y′′ − 3y′x− y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((3-x^2)*diff(y(x),x$2)-3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
2 + 1

24x
4
)
y(0) +

(
x+ 2

9x
3 + 8

135x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(3-x^2)*y''[x]-3*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
13x5

1080 + x4

36 + x3

18 + x2

6 + 1
)
+ c2

(
49x5

1080 + 7x4

72 + 2x3

9 + x2

2 + x

)

1645
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5.13.10 problem 12
Internal problem ID [720]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + y′x− y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + 1
)
+ c2x

1646
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5.13.11 problem 13
Internal problem ID [721]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + y′x+ 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(2*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

4x
2 + 5

32x
4
)
y(0) +

(
x− 1

3x
3 + 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[2*y''[x]+x*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

20 − x3

3 + x

)
+ c1

(
5x4

32 − 3x2

4 + 1
)
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5.13.12 problem 15
Internal problem ID [722]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − y′x− y = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(0) = 2, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = 2 + x+ x2 + 1
3x

3 + 1
4x

4 + 1
15x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[{y''[x]-x*y'[x]-y[x]==0,{y[0]==2,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

15 + x4

4 + x3

3 + x2 + x+ 2
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5.13.13 problem 16
Internal problem ID [723]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ − y′x+ 4y = 0

With initial conditions

[y(0) = −1, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(2+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(0) = -1, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = −1 + 3x+ x2 − 3
4x

3 − 1
6x

4 + 21
160x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(2+x^2)*y''[x]-x*y'[x]+4*y[x]==0,{y[0]==-1,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 21x5

160 − x4

6 − 3x3

4 + x2 + 3x− 1
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5.13.14 problem 17
Internal problem ID [724]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ 2y = 0

With initial conditions

[y(0) = 4, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 4, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 4− x− 4x2 + 1
2x

3 + 4
3x

4 − 1
8x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+2*y[x]==0,{y[0]==4,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −x5

8 + 4x4

3 + x3

2 − 4x2 − x+ 4

1650



5.13. Chapter 5.2, Series Solutions Near . . . CHAPTER 5. ELEMENTARY . . .

5.13.15 problem 18
Internal problem ID [725]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + y′x− y = 0

With initial conditions

[y(0) = −3, y′(0) = 2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(0) = -3, D(y)(0) = 2],y(x),type='series',x=0);� �

y(x) = −3 + 2x− 3
2x

2 − 1
2x

3 − 1
8x

4 − 1
40x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{(1-x)*y''[x]+x*y'[x]-y[x]==0,{y[0]==-3,y'[0]==2}},y[x],{x,0,5}]� �

y(x) → −x5

40 − x4

8 − x3

2 − 3x2

2 + 2x− 3
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5.13.16 problem 21
Internal problem ID [726]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x+ λy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+lambda*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− λx2

2 + λ(λ− 4)x4

24

)
y(0)

+
(
x− (λ− 2)x3

6 + (λ− 2) (−6 + λ)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+\[Lambda]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
λ2x5

120 − λx5

15 + x5

10 − λx3

6 + x3

3 + x

)
+ c1

(
λ2x4

24 − λx4

6 − λx2

2 + 1
)
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5.13.17 problem 23
Internal problem ID [727]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − y′x− y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1 + 1
2x

2 + 1
8x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]-x*y'[x]-y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

8 + x2

2 + 1
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5.13.18 problem 24
Internal problem ID [728]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ − y′x+ 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([(2+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− x2 + 1
6x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{(2+x^2)*y''[x]-x*y'[x]+4*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

6 − x2 + 1
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5.13.19 problem 25
Internal problem ID [729]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
2x

3 + 1
8x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

8 − x3

2 + x
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5.13.20 problem 26
Internal problem ID [730]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 4

)
y′′ + y′x+ 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([(4-x^2)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
8x

3 − 1
640x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{(4-x^2)*y''[x]+x*y'[x]+2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → − x5

640 − x3

8 + x
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5.13.21 problem 27
Internal problem ID [731]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
Order:=6;
dsolve([diff(y(x),x$2)+x^2*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
12x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12� �
AsymptoticDSolveValue[{y''[x]+x^2*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → 1− x4

12
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5.13.22 problem 28
Internal problem ID [732]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

(1− x) y′′ + y′x− 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
Order:=6;
dsolve([(1-x)*diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x+ 1
6x

3 + 1
12x

4 + 1
24x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[{(1-x)*y''[x]+x*y'[x]-2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

24 + x4

12 + x3

6 + x
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5.14 Chapter 5.3, Series Solutions Near an Ordinary
Point, Part II. page 269
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5.14.1 problem 1
Internal problem ID [733]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′x+ y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
2x

2 + 1
8x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

8 − x2

2 + 1
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5.14.2 problem 2
Internal problem ID [734]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + sin(x)y′ + cos(x)y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+sin(x)*diff(y(x),x)+cos(x)*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
3x

3 + 1
10x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]+Sin[x]*y'[x]+Cos[x]*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

10 − x3

3 + x
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5.14.3 problem 3
Internal problem ID [735]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (x+ 1) y′ + 3 ln(x)y = 0

With initial conditions

[y(1) = 2, y′(1) = 0]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
Order:=6;
dsolve([x^2*diff(y(x),x$2)+(1+x)*diff(y(x),x)+3*ln(x)*y(x)=0,y(1) = 2, D(y)(1) = 0],y(x),type='series',x=1);� �

y(x) = 2− (x− 1)3 + 7
4(x− 1)4 − 49

20(x− 1)5 +O
(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[{x^2*y''[x]+(1+x)*y'[x]+3*Log[x]*y[x]==0,{y[1]==2,y'[1]==0}},y[x],{x,1,5}]� �

y(x) → −49
20(x− 1)5 + 7

4(x− 1)4 − (x− 1)3 + 2
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5.14.4 problem 4
Internal problem ID [736]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x2 + sin(x)y = 0

With initial conditions

[y(0) = a0, y
′(0) = a1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve([diff(y(x),x$2)+x^2*diff(y(x),x)+sin(x)*y(x)=0,y(0) = a__0, D(y)(0) = a__1],y(x),type='series',x=0);� �

y(x) = a0 + a1x− 1
6a0x

3 − 1
6a1x

4 + 1
120a0x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{y''[x]+x^2*y'[x]+Sin[x]*y[x]==0,{y[0]==a0,y'[0]==a1}},y[x],{x,0,5}]� �

y(x) → a0x5

120 − a0x3

6 + a0− a1x4

6 + a1x
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5.14.5 problem 5. case x0 = 0
Internal problem ID [737]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 5. case x0 = 0.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′ + 6yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 47� �
Order:=6;
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− x3 + x4 − 4

5x
5
)
y(0) +

(
x− 2x2 + 8

3x
3 − 19

6 x4 + 47
15x

5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55� �
AsymptoticDSolveValue[y''[x]+4*y'[x]+6*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−4x5

5 + x4 − x3 + 1
)
+ c2

(
47x5

15 − 19x4

6 + 8x3

3 − 2x2 + x

)
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5.14.6 problem 5. case x0 = 4
Internal problem ID [738]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 5. case x0 = 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′ + 6yx = 0

With the expansion point for the power series method at x = 4.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=4);� �

y(x) =
(
1− 12(x− 4)2 + 15(x− 4)3 + 9(x− 4)4 − 108(x− 4)5

5

)
y(4)

+
(
x− 4− 2(x− 4)2 − 4(x− 4)3

3 + 29(x− 4)4

6 − 5(x− 4)5

3

)
D(y)(4) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79� �
AsymptoticDSolveValue[y''[x]+4*y'[x]+6*x*y[x]==0,y[x],{x,4,5}]� �

y(x) → c1

(
−108

5 (x− 4)5 + 9(x− 4)4 + 15(x− 4)3 − 12(x− 4)2 + 1
)

+ c2

(
−5
3(x− 4)5 + 29

6 (x− 4)4 − 4
3(x− 4)3 − 2(x− 4)2 + x− 4

)
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5.14.7 problem 6. case x0 = 0
Internal problem ID [739]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case x0 = 0.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x− 3

)
y′′ + y′x+ 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
Order:=6;
dsolve((x^2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 2

3x
2− 4

27x
3+ 16

81x
4− 1

9x
5
)
y(0)+

(
x+ 5

18x
3− 5

54x
4+ 7

72x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x^2-2*x-3)*y''[x]+x*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

72 − 5x4

54 + 5x3

18 + x

)
+ c1

(
−x5

9 + 16x4

81 − 4x3

27 + 2x2

3 + 1
)
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5.14.8 problem 6. case x0 = 4 only
Internal problem ID [740]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case x0 = 4 only.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x− 3

)
y′′ + y′x+ 4y = 0

With the expansion point for the power series method at x = 4.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=4);� �

y(x) =
(
1− 2(x− 4)2

5 + 4(x− 4)3

15 − 4(x− 4)4

25 + 199(x− 4)5

1875

)
y(4)

+
(
x− 4− 2(x− 4)2

5 + (x− 4)3

10 − 2(x− 4)4

75 + 157(x− 4)5

15000

)
D(y)(4) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x^2-2*x-3)*y''[x]+x*y'[x]+4*y[x]==0,y[x],{x,4,5}]� �

y(x) → c1

(
199(x− 4)5

1875 − 4
25(x− 4)4 + 4

15(x− 4)3 − 2
5(x− 4)2 + 1

)
+ c2

(
157(x− 4)5

15000 − 2
75(x− 4)4 + 1

10(x− 4)3 − 2
5(x− 4)2 + x− 4

)
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5.14.9 problem 6. case x0 = −4
Internal problem ID [741]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case x0 = −4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x− 3

)
y′′ + y′x+ 4y = 0

With the expansion point for the power series method at x = −4.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=-4);� �

y(x) =
(
1− 2(x+ 4)2

21 − 4(x+ 4)3

189 − 4(x+ 4)4

1323 − (x+ 4)5

3087

)
y(−4)

+
(
x+ 4 + 2(x+ 4)2

21 − (x+ 4)3

54 − 11(x+ 4)4

1323 − 157(x+ 4)5

74088

)
D(y) (−4) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x^2-2*x-3)*y''[x]+x*y'[x]+4*y[x]==0,y[x],{x,-4,5}]� �

y(x) → c1

(
−(x+ 4)5

3087 − 4(x+ 4)4
1323 − 4

189(x+ 4)3 − 2
21(x+ 4)2 + 1

)
+ c2

(
−157(x+ 4)5

74088 − 11(x+ 4)4
1323 − 1

54(x+ 4)3 + 2
21(x+ 4)2 + x+ 4

)
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5.14.10 problem 7. case x0 = 0
Internal problem ID [742]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 7. case x0 = 0.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + 4y′x+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
Order:=6;
dsolve((1+x^3)*diff(y(x),x$2)+4*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 3

8x
4 + 1

20x
5
)
y(0) +

(
x− 5

6x
3 + 13

24x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[(1+x^3)*y''[x]+4*x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
13x5

24 − 5x3

6 + x

)
+ c1

(
x5

20 + 3x4

8 − x2

2 + 1
)
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5.14.11 problem 7. case x0 = 2
Internal problem ID [743]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 7. case x0 = 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + 4y′x+ y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
Order:=6;
dsolve((1+x^3)*diff(y(x),x$2)+4*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1− (−2 + x)2

18 + 10(−2 + x)3

243 − 451(−2 + x)4

17496 + 1151(−2 + x)5

78732

)
y(2)

+
(
−2+x− 4(−2 + x)2

9 + 115(−2 + x)3

486 − 271(−2 + x)4

2187 + 9713(−2 + x)5

157464

)
D(y)(2)

+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(1+x^3)*y''[x]+4*x*y'[x]+y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
1151(x− 2)5

78732 − 451(x− 2)4
17496 + 10

243(x− 2)3 − 1
18(x− 2)2 + 1

)
+ c2

(
9713(x− 2)5

157464 − 271(x− 2)4
2187 + 115

486(x− 2)3 − 4
9(x− 2)2 + x− 2

)
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5.14.12 problem 8
Internal problem ID [744]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 + (x− 1)3

6 − (x− 1)4

24 + (x− 1)5

60

)
y(1)

+
(
x− 1− (x− 1)3

6 + (x− 1)4

12 − (x− 1)5

24

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
60(x− 1)5 − 1

24(x− 1)4 + 1
6(x− 1)3 − 1

2(x− 1)2 + 1
)

+ c2

(
− 1
24(x− 1)5 + 1

12(x− 1)4 − 1
6(x− 1)3 + x− 1

)
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5.14.13 problem 10
Internal problem ID [745]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − y′x+ yα2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 71� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+alpha^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− α2x2

2 + α2(α2 − 4)x4

24

)
y(0)

+
(
x− (α2 − 1)x3

6 + (α4 − 10α2 + 9)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-x*y'[x]+\[Alpha]^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
α4x5

120 − α2x5

12 + 3x5

40 − α2x3

6 + x3

6 + x

)
+ c1

(
α4x4

24 − α2x4

6 − α2x2

2 + 1
)
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5.14.14 problem 16
Internal problem ID [746]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37� �
AsymptoticDSolveValue[y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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5.14.15 problem 17
Internal problem ID [747]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
Order:=6;
dsolve(diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

8x
4
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22� �
AsymptoticDSolveValue[y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

8 + x2

2 + 1
)
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5.14.16 problem 19
Internal problem ID [748]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
Order:=6;
dsolve((1-x)*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) =
(
x5 + x4 + x3 + x2 + x+ 1

)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 21� �
AsymptoticDSolveValue[(1-x)*y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1
(
x5 + x4 + x3 + x2 + x+ 1

)
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5.14.17 problem 22
Internal problem ID [749]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2y′x+ α(α + 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 101� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+alpha*(alpha+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− α(1 + α)x2

2 + α(α3 + 2α2 − 5α− 6)x4

24

)
y(0)

+
(
x− (α2 + α− 2)x3

6 + (α4 + 2α3 − 13α2 − 14α + 24)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+\[Alpha]*(\[Alpha]+1)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c2

(
1
60
(
−α2−α

)
x5− 1

120
(
−α2−α

) (
α2+α

)
x5− 1

10
(
α2+α

)
x5+ x5

5 − 1
6
(
α2+α

)
x3

+ x3

3 + x

)
+ c1

(
1
24
(
α2 + α

)2
x4 − 1

4
(
α2 + α

)
x4 − 1

2
(
α2 + α

)
x2 + 1

)
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5.15.1 problem 30
Internal problem ID [750]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.5, Homogeneous Linear Systems with Constant Coefficients. page 407
Problem number: 30.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)

10 + 3x2(t)
40

x′
2(t) =

x1(t)
10 − x2(t)

5

With initial conditions
[x1(0) = −17, x2(0) = −21]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = -1/10*x__1(t)+3/40*x__2(t), diff(x__2(t),t) = 1/10*x__1(t)-1/5*x__2(t), x__1(0) = -17, x__2(0) = -21],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
29 e− t

4

8 − 165 e− t
20

8

x2(t) = −29 e− t
4

4 − 55 e− t
20

4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 52� �
DSolve[{x1'[t]==-1/10*x1[t]+3/40*x2[t],x2'[t]==1/10*x1[t]-1/5*x2[t]},{x1[0]==-17,x2[0]==-21},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
8e

−t/4(29− 165et/5
)

x2(t) → −1
4e

−t/4(55et/5 + 29
)
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5.16 Chapter 7.6, Complex Eigenvalues. page 417
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5.16.1 problem 1
Internal problem ID [751]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 2x2(t)

x′
2(t) = 4x1(t)− x2(t)

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=4*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
et(c1 sin (2t)− c2 sin (2t) + c1 cos (2t) + c2 cos (2t))

2

x2(t) = et(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 58� �
DSolve[{x1'[t]==3*x1[t]-2*x2[t],x2'[t]==4*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(c1 cos(2t) + (c1 − c2) sin(2t))

x2(t) → et(c2 cos(2t) + (2c1 − c2) sin(2t))
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5.16.2 problem 2
Internal problem ID [752]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− 4x2(t)

x′
2(t) = x1(t)− x2(t)

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 46� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −2 e−t(c2 sin (2t)− c1 cos (2t))

x2(t) = e−t(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 55� �
DSolve[{x1'[t]==-1*x1[t]-4*x2[t],x2'[t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1 cos(2t)− 2c2 sin(2t))

x2(t) → 1
2e

−t(2c2 cos(2t) + c1 sin(2t))
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5.16.3 problem 3
Internal problem ID [753]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t)

x′
2(t) = x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 37� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5*x__2(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = cos(t)c1 − sin(t)c2 + 2c1 sin(t) + 2c2 cos(t)

x2(t) = c1 sin(t) + c2 cos(t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t],x2'[t]==1*x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1(2 sin(t) + cos(t))− 5c2 sin(t)

x2(t) → c2 cos(t) + (c1 − 2c2) sin(t)
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5.16.4 problem 4
Internal problem ID [754]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)−

5x2(t)
2

x′
2(t) =

9x1(t)
5 − x2(t)

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 58� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
5 e t

2
(
sin
(3t

2

)
c1 − sin

(3t
2

)
c2 + cos

(3t
2

)
c1 + cos

(3t
2

)
c2
)

6

x2(t) = e t
2

(
sin
(
3t
2

)
c1 + cos

(
3t
2

)
c2

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 84� �
DSolve[{x1'[t]==2*x1[t]-5/2*x2[t],x2'[t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

t/2
(
3c1 cos

(
3t
2

)
+ (3c1 − 5c2) sin

(
3t
2

))
x2(t) → 1

5e
t/2
(
5c2 cos

(
3t
2

)
+ (6c1 − 5c2) sin

(
3t
2

))
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5.16.5 problem 5
Internal problem ID [755]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− x2(t)

x′
2(t) = 5x1(t)− 3x2(t)

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 48� �
dsolve([diff(x__1(t),t)=1*x__1(t)-1*x__2(t),diff(x__2(t),t)=5*x__1(t)-3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−t(cos(t)c1 − sin(t)c2 + 2c1 sin(t) + 2c2 cos(t))

5

x2(t) = e−t(c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 55� �
DSolve[{x1'[t]==1*x1[t]-1*x2[t],x2'[t]==5*x1[t]-3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1 cos(t) + (2c1 − c2) sin(t))

x2(t) → e−t(5c1 sin(t) + c2(cos(t)− 2 sin(t)))
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5.16.6 problem 6
Internal problem ID [756]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t)

x′
2(t) = −5x1(t)− x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 50� �
dsolve([diff(x__1(t),t)=1*x__1(t)+2*x__2(t),diff(x__2(t),t)=-5*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −3c1 cos (3t)
5 + 3c2 sin (3t)

5 − c1 sin (3t)
5 − c2 cos (3t)

5

x2(t) = c1 sin (3t) + c2 cos (3t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54� �
DSolve[{x1'[t]==1*x1[t]+2*x2[t],x2'[t]==-5*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cos(3t) +
1
3(c1 + 2c2) sin(3t)

x2(t) → c2 cos(3t)−
1
3(5c1 + c2) sin(3t)
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5.16.7 problem 7
Internal problem ID [757]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = 2x1(t) + x2(t)− 2x3(t)

x′
3(t) = 3x1(t) + 2x2(t) + x3(t)

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)+0*x__3(t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)-2*x__3(t),diff(x__3(t),t)=3*x__1(t)+2*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c1et

x2(t) = −et(2c3 sin (2t)− 2c2 cos (2t) + 3c1)
2

x3(t) = et(c2 sin (2t) + c3 cos (2t) + c1)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 95� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]+0*x3[t],x2'[t]==2*x1[t]+1*x2[t]-2*x3[t],x3'[t]==3*x1[t]+2*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → 1
2e

t((3c1 + 2c2) cos(2t) + 2(c1 − c3) sin(2t)− 3c1)

x3(t) → 1
2e

t(2(c3 − c1) cos(2t) + (3c1 + 2c2) sin(2t) + 2c1)
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5.16.8 problem 8
Internal problem ID [758]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 2x3(t)

x′
2(t) = x1(t)− x2(t)

x′
3(t) = −2x1(t)− x2(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 174� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+0*x__2(t)+2*x__3(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)-0*x__3(t),diff(x__3(t),t)=-2*x__1(t)-1*x__2(t)+0*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = 2c1e−2t +
2c2e−t sin

(
t
√
2
)

3 −
c2e−t

√
2 cos

(
t
√
2
)

3

+
2c3e−t cos

(
t
√
2
)

3 +
c3e−t

√
2 sin

(
t
√
2
)

3

x2(t) = −2c1e−2t −
c2e−t sin

(
t
√
2
)

3 −
c2e−t

√
2 cos

(
t
√
2
)

3

−
c3e−t cos

(
t
√
2
)

3 +
c3e−t

√
2 sin

(
t
√
2
)

3

x3(t) = c1e−2t + c2e−t sin
(
t
√
2
)
+ c3e−t cos

(
t
√
2
)
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3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 231� �
DSolve[{x1'[t]==-3*x1[t]+0*x2[t]+2*x3[t],x2'[t]==1*x1[t]-1*x2[t]-0*x3[t],x3'[t]==-2*x1[t]-1*x2[t]+0*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

−2t
(
et
(
(c1 + 2(c2 + c3)) cos

(√
2 t
)
−

√
2 (2c1 + c2 − 2c3) sin

(√
2 t
))

+ 2(c1 − c2 − c3)
)

x2(t) → 1
6e

−2t
(
et
(
2(2c1 + c2 − 2c3) cos

(√
2 t
)
+

√
2 (c1 + 2(c2 + c3)) sin

(√
2 t
))

+ 4(−c1 + c2 + c3)
)

x3(t) → 1
6e

−2t
(
et
(
2(−c1 + c2 + 4c3) cos

(√
2 t
)
+

√
2 (−5c1 − 4c2 + 2c3) sin

(√
2 t
))

+ 2(c1 − c2 − c3)
)
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5.16.9 problem 9
Internal problem ID [759]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 5x2(t)

x′
2(t) = x1(t)− 3x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 32� �
dsolve([diff(x__1(t),t) = x__1(t)-5*x__2(t), diff(x__2(t),t) = x__1(t)-3*x__2(t), x__1(0) = 1, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−t(cos(t)− 3 sin(t))

x2(t) = e−t(− sin(t) + cos(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 34� �
DSolve[{x1'[t]==1*x1[t]-5*x2[t],x2'[t]==1*x1[t]-3*x2[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(cos(t)− 3 sin(t))

x2(t) → e−t(cos(t)− sin(t))
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5.16.10 problem 10
Internal problem ID [760]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 2x2(t)

x′
2(t) = −x1(t)− x2(t)

With initial conditions
[x1(0) = 1, x2(0) = −2]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 37� �
dsolve([diff(x__1(t),t) = -3*x__1(t)+2*x__2(t), diff(x__2(t),t) = -x__1(t)-x__2(t), x__1(0) = 1, x__2(0) = -2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−2t(− cos(t) + 5 sin(t))

x2(t) = e−2t(−3 sin(t)− 2 cos(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[{x1'[t]==-3*x1[t]+2*x2[t],x2'[t]==-1*x1[t]-1*x2[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t(sin(t) + cos(t))

x2(t) → e−2t cos(t)
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5.16.11 problem 11
Internal problem ID [761]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) =

3x1(t)
4 − 2x2(t)

x′
2(t) = x1(t)−

5x2(t)
4

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=3/4*x__1(t)-2*x__2(t),diff(x__2(t),t)=1*x__1(t)-5/4*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e− t
4 (cos(t)c1 + c2 cos(t) + c1 sin(t)− sin(t)c2)

x2(t) = e− t
4 (c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56� �
DSolve[{x1'[t]==3/4*x1[t]-2*x2[t],x2'[t]==1*x1[t]-5/4*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t/4(c1 cos(t) + (c1 − 2c2) sin(t))

x2(t) → e−t/4(c2 cos(t) + (c1 − c2) sin(t))
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5.16.12 problem 12
Internal problem ID [762]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −4x1(t)

5 + 2x2(t)

x′
2(t) = −x1(t) +

6x2(t)
5

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 48� �
dsolve([diff(x__1(t),t)=-4/5*x__1(t)+2*x__2(t),diff(x__2(t),t)=-1*x__1(t)+6/5*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e t
5 (cos(t)c1 − c2 cos(t)− c1 sin(t)− sin(t)c2)

x2(t) = e t
5 (c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56� �
DSolve[{x1'[t]==-4/5*x1[t]+2*x2[t],x2'[t]==-1*x1[t]+6/5*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et/5(c1 cos(t)− (c1 − 2c2) sin(t))

x2(t) → et/5(c2(sin(t) + cos(t))− c1 sin(t))
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5.16.13 problem 23
Internal problem ID [763]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 23.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)

4 + x2(t)

x′
2(t) = −x1(t)−

x2(t)
4

x′
3(t) = −x3(t)

4

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t)=-1/4*x__1(t)+1*x__2(t)+0*x__3(t),diff(x__2(t),t)=-1*x__1(t)-1/4*x__2(t)+0*x__3(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)-1/4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e− t
4 (cos(t)c1 − sin(t)c2)

x2(t) = e− t
4 (c1 sin(t) + c2 cos(t))

x3(t) = c3e−
t
4
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3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 110� �
DSolve[{x1'[t]==-1/4*x1[t]+1*x2[t]+0*x3[t],x2'[t]==-1*x1[t]-1/4*x2[t]+0*x3[t],x3'[t]==0*x1[t]-0*x2[t]-1/4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t/4(c1 cos(t) + c2 sin(t))

x2(t) → e−t/4(c2 cos(t)− c1 sin(t))

x3(t) → c3e
−t/4

x1(t) → e−t/4(c1 cos(t) + c2 sin(t))

x2(t) → e−t/4(c2 cos(t)− c1 sin(t))

x3(t) → 0
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5.16.14 problem 24
Internal problem ID [764]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 24.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)

4 + x2(t)

x′
2(t) = −x1(t)−

x2(t)
4

x′
3(t) =

x3(t)
10

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t)=-1/4*x__1(t)+1*x__2(t)+0*x__3(t),diff(x__2(t),t)=-1*x__1(t)-1/4*x__2(t)+0*x__3(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)+1/10*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e− t
4 (cos(t)c1 − sin(t)c2)

x2(t) = e− t
4 (c1 sin(t) + c2 cos(t))

x3(t) = c3e
t
10
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3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 110� �
DSolve[{x1'[t]==-1/4*x1[t]+1*x2[t]+0*x3[t],x2'[t]==-1*x1[t]-1/4*x2[t]+0*x3[t],x3'[t]==0*x1[t]-0*x2[t]+1/10*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t/4(c1 cos(t) + c2 sin(t))

x2(t) → e−t/4(c2 cos(t)− c1 sin(t))

x3(t) → c3e
t/10

x1(t) → e−t/4(c1 cos(t) + c2 sin(t))

x2(t) → e−t/4(c2 cos(t)− c1 sin(t))

x3(t) → 0
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5.16.15 problem 25
Internal problem ID [765]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.6, Complex Eigenvalues. page 417
Problem number: 25.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)

2 − x2(t)
8

x′
2(t) = 2x1(t)−

x2(t)
2

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 46� �
dsolve([diff(x__1(t),t)=-1/2*x__1(t)-1/8*x__2(t),diff(x__2(t),t)=2*x__1(t)-1/2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e− t

2
(
cos
(
t
2

)
c1 − sin

(
t
2

)
c2
)

4

x2(t) = e− t
2

(
c2 cos

(
t

2

)
+ c1 sin

(
t

2

))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 68� �
DSolve[{x1'[t]==-1/2*x1[t]-1/8*x2[t],x2'[t]==2*x1[t]-1/2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4e

−t/2
(
4c1 cos

(
t

2

)
− c2 sin

(
t

2

))
x2(t) → e−t/2

(
c2 cos

(
t

2

)
+ 4c1 sin

(
t

2

))
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5.17 Chapter 7.8, Repeated Eigenvalues. page 436
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5.17.1 problem 1
Internal problem ID [766]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 4x2(t)

x′
2(t) = x1(t)− x2(t)

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 28� �
dsolve([diff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = et(2c2t+ 2c1 + c2)

x2(t) = et(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 41� �
DSolve[{x1'[t]==3*x1[t]-4*x2[t],x2'[t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(2c1t− 4c2t+ c1)

x2(t) → et((c1 − 2c2)t+ c2)
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5.17.2 problem 2
Internal problem ID [767]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t)− 2x2(t)

x′
2(t) = 8x1(t)− 4x2(t)

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 24� �
dsolve([diff(x__1(t),t)=4*x__1(t)-2*x__2(t),diff(x__2(t),t)=8*x__1(t)-4*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
1
8c1 +

1
2c1t+

1
2c2

x2(t) = c1t+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34� �
DSolve[{x1'[t]==4*x1[t]-2*x2[t],x2'[t]==8*x1[t]-4*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 4c1t− 2c2t+ c1

x2(t) → 8c1t− 4c2t+ c2
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5.17.3 problem 3
Internal problem ID [768]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t)

2 + x2(t)

x′
2(t) = −x1(t)

4 − x2(t)
2

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 32� �
dsolve([diff(x__1(t),t)=-3/2*x__1(t)+1*x__2(t),diff(x__2(t),t)=-1/4*x__1(t)-1/2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 2 e−t(c2t+ c1 − 2c2)

x2(t) = e−t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52� �
DSolve[{x1'[t]==-3/2*x1[t]+1*x2[t],x2'[t]==-1/4*x1[t]-1/2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t(2c2t− c1(t− 2))

x2(t) → 1
4e

−t(2c2(t+ 2)− c1t)
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5.17.4 problem 4
Internal problem ID [769]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) +

5x2(t)
2

x′
2(t) = −5x1(t)

2 + 2x2(t)

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+5/2*x__2(t),diff(x__2(t),t)=-5/2*x__1(t)+2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e− t

2 (5c2t+ 5c1 − 2c2)
5

x2(t) = e− t
2 (c2t+ c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 58� �
DSolve[{x1'[t]==-3*x1[t]+5/2*x2[t],x2'[t]==-5/2*x1[t]+2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t/2(c1(2− 5t) + 5c2t)

x2(t) → 1
2e

−t/2(c2(5t+ 2)− 5c1t)
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5.17.5 problem 5
Internal problem ID [770]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t) + x3(t)

x′
2(t) = 2x1(t) + x2(t)− x3(t)

x′
3(t) = −x2(t) + x3(t)

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 76� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)-1*x__3(t),diff(x__3(t),t)=0*x__1(t)-1*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −3 e−tc1
2 − c3e2t

x2(t) = 2 e−tc1 − c2e2t − e2tc3t− c3e2t

x3(t) = e−tc1 + c2e2t + e2tc3t
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 151� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]+1*x3[t],x2'[t]==2*x1[t]+1*x2[t]-1*x3[t],x3'[t]==0*x1[t]-1*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

−t
(
c1
(
2e3t + 1

)
+ (c2 + c3)

(
e3t − 1

))
x2(t) → 1

9e
−t
(
e3t(c1(6t+ 4) + c2(3t+ 5) + c3(3t− 4)) + 4(−c1 + c2 + c3)

)
x3(t) → 1

9e
−t
(
2(−c1 + c2 + c3)− e3t(c1(6t− 2) + c2(3t+ 2) + c3(3t− 7))

)
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5.17.6 problem 6
Internal problem ID [771]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x2(t) + x3(t)

x′
2(t) = x1(t) + x3(t)

x′
3(t) = x1(t) + x2(t)

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 64� �
dsolve([diff(x__1(t),t)=0*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=1*x__1(t)+0*x__2(t)+1*x__3(t),diff(x__3(t),t)=1*x__1(t)+1*x__2(t)+0*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2c2e−t + c3e2t − e−tc1

x2(t) = c2e−t + c3e2t + e−tc1

x3(t) = c2e−t + c3e2t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 114� �
DSolve[{x1'[t]==0*x1[t]+1*x2[t]+1*x3[t],x2'[t]==1*x1[t]+0*x2[t]+1*x3[t],x3'[t]==1*x1[t]+1*x2[t]+0*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

−t
(
c1
(
e3t + 2

)
+ (c2 + c3)

(
e3t − 1

))
x2(t) → 1

3e
−t
(
(c1 + c2 + c3)e3t − c1 + 2c2 − c3

)
x3(t) → 1

3e
−t
(
(c1 + c2 + c3)e3t − c1 − c2 + 2c3

)
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5.17.7 problem 7
Internal problem ID [772]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 4x2(t)

x′
2(t) = 4x1(t)− 7x2(t)

With initial conditions
[x1(0) = 3, x2(0) = 2]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = x__1(t)-4*x__2(t), diff(x__2(t),t) = 4*x__1(t)-7*x__2(t), x__1(0) = 3, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−3t(16t+ 12)

4

x2(t) = e−3t(4t+ 2)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34� �
DSolve[{x1'[t]==1*x1[t]-4*x2[t],x2'[t]==1*x1[t]-4*x2[t]},{x1[0]==3,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 5e−3t

3 + 4
3

x2(t) → 5e−3t

3 + 1
3
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5.17.8 problem 8
Internal problem ID [773]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −5x1(t)

2 + 3x2(t)
2

x′
2(t) = −3x1(t)

2 + x2(t)
2

With initial conditions
[x1(0) = 3, x2(0) = −1]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = -5/2*x__1(t)+3/2*x__2(t), diff(x__2(t),t) = -3/2*x__1(t)+1/2*x__2(t), x__1(0) = 3, x__2(0) = -1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−t(−18t+ 9)

3

x2(t) = e−t(−6t− 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[{x1'[t]==-5/2*x1[t]+3/2*x2[t],x2'[t]==-3/2*x1[t]+1/2*x2[t]},{x1[0]==3,x2[0]==-1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(3− 6t)

x2(t) → −e−t(6t+ 1)
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5.17.9 problem 9
Internal problem ID [774]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) +

3x2(t)
2

x′
2(t) = −3x1(t)

2 − x2(t)

With initial conditions
[x1(0) = 3, x2(0) = −2]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = 2*x__1(t)+3/2*x__2(t), diff(x__2(t),t) = -3/2*x__1(t)-x__2(t), x__1(0) = 3, x__2(0) = -2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −
e t

2
(
−9t

2 − 9
)

3

x2(t) = e t
2

(
−3t

2 − 2
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
DSolve[{x1'[t]==2*x1[t]+3/2*x2[t],x2'[t]==-3/2*x1[t]-1*x2[t]},{x1[0]==3,x2[0]==-2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 3
2e

t/2(t+ 2)

x2(t) → −1
2e

t/2(3t+ 4)
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5.17.10 problem 10
Internal problem ID [775]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + 9x2(t)

x′
2(t) = −x1(t)− 3x2(t)

With initial conditions
[x1(0) = 2, x2(0) = 4]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 18� �
dsolve([diff(x__1(t),t) = 3*x__1(t)+9*x__2(t), diff(x__2(t),t) = -x__1(t)-3*x__2(t), x__1(0) = 2, x__2(0) = 4],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 42t+ 2

x2(t) = −14t+ 4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{x1'[t]==3*x1[t]+9*x2[t],x2'[t]==-1*x1[t]-3*x2[t]},{x1[0]==2,x2[0]==4},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 42t+ 2

x2(t) → 4− 14t
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5.17.11 problem 11
Internal problem ID [776]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = −4x1(t) + x2(t)

x′
3(t) = 3x1(t) + 6x2(t) + 2x3(t)

With initial conditions

[x1(0) = −1, x2(0) = 2, x3(0) = −30]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 40� �
dsolve([diff(x__1(t),t) = x__1(t), diff(x__2(t),t) = -4*x__1(t)+x__2(t), diff(x__3(t),t) = 3*x__1(t)+6*x__2(t)+2*x__3(t), x__1(0) = -1, x__2(0) = 2, x__3(0) = -30],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et

x2(t) = −et(−192t− 96)
48

x3(t) = 3 e2t − 33 et − 24t et
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]+0*x3[t],x2'[t]==-4*x1[t]+1*x2[t]+0*x3[t],x3'[t]==3*x1[t]+6*x2[t]+2*x3[t]},{x1[0]==-1,x2[0]==2,x3[0]==-30},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −et

x2(t) → 2et(2t+ 1)

x3(t) → 3et
(
−8t+ et − 11

)
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5.17.12 problem 12
Internal problem ID [777]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.8, Repeated Eigenvalues. page 436
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −5x1(t)

2 + x2(t) + x3(t)

x′
2(t) = x1(t)−

5x2(t)
2 + x3(t)

x′
3(t) = x1(t) + x2(t)−

5x3(t)
2

With initial conditions
[x1(0) = 2, x2(0) = 3, x3(0) = −1]

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 50� �
dsolve([diff(x__1(t),t) = -5/2*x__1(t)+x__2(t)+x__3(t), diff(x__2(t),t) = x__1(t)-5/2*x__2(t)+x__3(t), diff(x__3(t),t) = x__1(t)+x__2(t)-5/2*x__3(t), x__1(0) = 2, x__2(0) = 3, x__3(0) = -1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
4 e− t

2

3 + 2 e− 7t
2

3

x2(t) =
4 e− t

2

3 + 5 e− 7t
2

3

x3(t) =
4 e− t

2

3 − 7 e− 7t
2

3
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 71� �
DSolve[{x1'[t]==-5/2*x1[t]+1*x2[t]+1*x3[t],x2'[t]==1*x1[t]-5/2*x2[t]+1*x3[t],x3'[t]==1*x1[t]+1*x2[t]-5/2*x3[t]},{x1[0]==2,x2[0]==3,x3[0]==-1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 2
3e

−7t/2(2e3t + 1
)

x2(t) → 1
3e

−7t/2(4e3t + 5
)

x3(t) → 1
3e

−7t/2(4e3t − 7
)
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5.18.1 problem 1
Internal problem ID [778]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− x2(t) + et

x′
2(t) = 3x1(t)− 2x2(t) + t

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=2*x__1(t)-1*x__2(t)+exp(t),diff(x__2(t),t)=3*x__1(t)-2*x__2(t)+t],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c2e−t

3 + c1et +
3t et
2 − et

4 + t

x2(t) = c2e−t + c1et +
3t et
2 − 3 et

4 + 2t− 1

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 86� �
DSolve[{x1'[t]==2*x1[t]-1*x2[t]+Exp[t],x2'[t]==3*x1[t]-2*x2[t]+t},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → t+ 1
4e

t(6t− 1 + 6c1 − 2c2) +
1
2(c2 − c1)e−t

x2(t) → 1
4
(
8t+ et(6t− 3 + 6c1 − 2c2)− 6(c1 − c2)e−t − 4

)
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5.18.2 problem 2
Internal problem ID [779]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) +

√
3 x2(t) + et

x′
2(t) =

√
3 x1(t)− x2(t) +

√
3 e−t

3 Solution by Maple
Time used: 0.122 (sec). Leaf size: 67� �
dsolve([diff(x__1(t),t)=1*x__1(t)+sqrt(3)*x__2(t)+exp(t),diff(x__2(t),t)=sqrt(3)*x__1(t)-1*x__2(t)+sqrt(3)*exp(-t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e2t
√
3 c2 −

√
3 e−2tc1

3 − 2 et
3 − e−t

x2(t) = c2e2t + c1e−2t + 2
√
3 e−t

3 − et
√
3

3
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3 Solution by Mathematica
Time used: 2.449 (sec). Leaf size: 240� �
DSolve[{x1'[t]==1*x1[t]+Sqrt[4]*x2[t]+Exp[t],x2'[t]==Sqrt[3]*x1[t]-1*x2[t]+Sqrt[3]*Exp[-t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → − et√
3

+ sinh(t)− cosh(t) + c1 cosh
(√

1 + 2
√
3 t

)

+
(c1 + 2c2) sinh

(√
1 + 2

√
3 t

)
√

1 + 2
√
3

x2(t)→ 1
4

4e−t− 2et+
2
((

6 +
√
3
)
c1 +

(
1 + 2

√
3
)(√

1 + 2
√
3 − 1

)
c2

)
e
√

1+2
√
3 t

(
1 + 2

√
3
)3/2

+

(
2
(
1 + 2

√
3
)(

1 +
√

1 + 2
√
3
)
c2 − 2

(
6 +

√
3
)
c1

)
e−
√

1+2
√
3 t

(
1 + 2

√
3
)3/2
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5.18.3 problem 3
Internal problem ID [780]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t)− cos(t)

x′
2(t) = x1(t)− 2x2(t) + sin(t)

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5*x__2(t)-cos(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)+sin(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = c2 cos(t)− c1 sin(t)− sin(t)t+ 2 sin(t)c2 + 2 cos(t)c1 + 2 cos(t)t− 3 sin(t)

x2(t) = sin(t)c2 + cos(t)c1 + cos(t)t− sin(t)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 61� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t]-Cos[t],x2'[t]==1*x1[t]-2*x2[t]+Sin[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) →
(
2t− 1

2 + c1

)
cos(t)− (t− 1− 2c1 + 5c2) sin(t)

x2(t) → (t− 1 + c2) cos(t) +
1
2(1 + 2c1 − 4c2) sin(t)
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5.18.4 problem 4
Internal problem ID [781]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t) + e−2t

x′
2(t) = 4x1(t)− 2x2(t)− 2 et

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+exp(-2*t),diff(x__2(t),t)=4*x__1(t)-2*x__2(t)-2*exp(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = c2e2t −
c1e−3t

4 + et
2

x2(t) = c2e2t + c1e−3t − e−2t

3 Solution by Mathematica
Time used: 0.589 (sec). Leaf size: 84� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]+Exp[-2*t],x2'[t]==4*x1[t]-2*x2[t]-2*Exp[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et

2 + 1
5(c1 − c2)e−3t + 1

5(4c1 + c2)e2t

x2(t) → 1
5e

−3t(−5et + (4c1 + c2)e5t − 4c1 + 4c2
)

1719



5.18. Chapter 7.9, Nonhomogeneous . . . CHAPTER 5. ELEMENTARY . . .

5.18.5 problem 5
Internal problem ID [782]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) =

4x1(t)t3 − 2x2(t)t3 + 1
t3

x′
2(t) =

8x1(t)t2 − 4x2(t)t2 − 1
t2

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t)=4*x__1(t)-2*x__2(t)+1/(t^3),diff(x__2(t),t)=8*x__1(t)-4*x__2(t)-1/(t^2)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c1t

2 − 2 ln(t) + c1
8 + c2

2 + 2
t
− 1

2t2

x2(t) =
5
t
− 4 ln(t) + c1t+ c2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 61� �
DSolve[{x1'[t]==4*x1[t]-2*x2[t]+1/(t^3),x2'[t]==8*x1[t]-4*x2[t]-1/(t^2)},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → − 1
2t2 + 2

t
− 2 log(t) + 4c1t− 2c2t− 2 + c1

x2(t) → 5
t
− 4 log(t) + 8c1t− 4c2t− 4 + c2
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5.18.6 problem 6
Internal problem ID [783]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −4x1(t)t− 2x2(t)t− 1

t

x′
2(t) =

2x1(t)t− x2(t)t+ 4t+ 2
t

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=-4*x__1(t)+2*x__2(t)+1/t,diff(x__2(t),t)=2*x__1(t)-1*x__2(t)+2/t+4],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
2 e−5tc1

5 + ln (−5t) + c2
2 + 8t

5 − 2
5

x2(t) = 2 ln (−5t)− e−5tc1
5 + 16t

5 + c2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 83� �
DSolve[{x1'[t]==-4*x1[t]+2*x2[t]+1/t,x2'[t]==2*x1[t]-1*x2[t]+2/t+4},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
25
(
40t+ 25 log(t) + 10(2c1 − c2)e−5t − 8 + 5c1 + 10c2

)
x2(t) → 2 log(t) + 1

5(c2 − 2c1)e−5t + 2
25(40t+ 2 + 5c1 + 10c2)
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5.18.7 problem 7
Internal problem ID [784]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t) + 2 et

x′
2(t) = 4x1(t) + x2(t)− et

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 44� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+2*exp(t),diff(x__2(t),t)=4*x__1(t)+1*x__2(t)-exp(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c2e3t
2 − e−tc1

2 + et
4

x2(t) = c2e3t + e−tc1 − 2 et

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 54� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]+2*Exp[t],x2'[t]==4*x1[t]+1*x2[t]-Exp[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4e

t(4c1 cosh(2t) + 2c2 sinh(2t) + 1)

x2(t) → et(c2 cosh(2t) + 2c1 sinh(2t)− 2)
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5.18.8 problem 8
Internal problem ID [785]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− x2(t) + et

x′
2(t) = 3x1(t)− 2x2(t)− et

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 43� �
dsolve([diff(x__1(t),t)=2*x__1(t)-1*x__2(t)+exp(t),diff(x__2(t),t)=3*x__1(t)-2*x__2(t)-exp(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c2e−t

3 + c1et + et + 2t et

x2(t) = c2e−t + c1et + 2t et

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 80� �
DSolve[{x1'[t]==2*x1[t]-1*x2[t]+Exp[t],x2'[t]==3*x1[t]-2*x2[t]-Exp[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−t
(
e2t(4t− 1 + 3c1 − c2)− c1 + c2

)
x2(t) → 1

2e
−t
(
e2t(4t− 3 + 3c1 − c2)− 3c1 + 3c2

)
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5.18.9 problem 9
Internal problem ID [786]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −5x1(t)

4 + 3x2(t)
4 + 2t

x′
2(t) =

3x1(t)
4 − 5x2(t)

4 + et

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 51� �
dsolve([diff(x__1(t),t)=-5/4*x__1(t)+3/4*x__2(t)+2*t,diff(x__2(t),t)=3/4*x__1(t)-5/4*x__2(t)+exp(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = c2e−
t
2 − c1e−2t − 17

4 + et
6 + 5t

2

x2(t) = c2e−
t
2 + c1e−2t + 3t

2 − 15
4 + et

2

3 Solution by Mathematica
Time used: 0.357 (sec). Leaf size: 101� �
DSolve[{x1'[t]==-5/4*x1[t]+3/4*x2[t]+2*t,x2'[t]==3/4*x1[t]-5/4*x2[t]+Exp[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
12
(
30t+ 2et + 6(c1 − c2)e−2t + 6(c1 + c2)e−t/2 − 51

)
x2(t) → 1

4e
−2t(3e2t(2t− 5) + 2e3t + 2(c1 + c2)e3t/2 − 2c1 + 2c2

)
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5.18.10 problem 10
Internal problem ID [787]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) +

√
2 x2(t) + e−t

x′
2(t) =

√
2 x1(t)− 2x2(t)− e−t

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 91� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+sqrt(2)*x__2(t)+exp(-t),diff(x__2(t),t)=sqrt(2)*x__1(t)-2*x__2(t)-exp(-t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
t e−t

3 + e−t

3 + e−t
√
2 c2
2 − t e−t

√
2

3 − e−4t√2 c1 +
√
2 e−t

6

x2(t) = c2e−t + c1e−4t + t e−t
√
2

3 − 2t e−t

3

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 128� �
DSolve[{x1'[t]==-3*x1[t]+Sqrt[2]*x2[t]+Exp[-t],x2'[t]==Sqrt[2]*x1[t]-2*x2[t]-Exp[-t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
9e

−4t
(
e3t
(
−3
(√

2 − 1
)
t+

√
2 + 2 + 3c1 + 3

√
2 c2

)
+ 6c1 − 3

√
2 c2

)
x2(t) → 1

9e
−4t
(
e3t
(
3
(√

2 − 2
)
t−

√
2 − 1 + 3

√
2 c1 + 6c2

)
− 3

√
2 c1 + 3c2

)
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5.18.11 problem 11
Internal problem ID [788]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t)

x′
2(t) = x1(t)− 2x2(t) + cos(t)

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 60� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5*x__2(t)+0,diff(x__2(t),t)=1*x__1(t)-2*x__2(t)+cos(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 2 cos(t)c1 + c2 cos(t)− c1 sin(t) + 2 sin(t)c2 −
5 sin(t)t

2 − 5 cos(t)
2

x2(t) = sin(t)c2 + cos(t)c1 +
cos(t)t

2 − cos(t)− sin(t)t

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 60� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t]+0,x2'[t]==1*x1[t]-2*x2[t]-Cos[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) →
(
5
2 + c1

)
cos(t) + 1

2(5t+ 4c1 − 10c2) sin(t)

x2(t) →
(
− t

2 + 1 + c2

)
cos(t) + (t+ c1 − 2c2) sin(t)
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5.18.12 problem 12
Internal problem ID [789]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −5x2(t) sin(t)− 2x1(t) sin(t)− 1

sin(t)

x′
2(t) = −2x2(t) cos(t)− x1(t) cos(t)− 1

cos(t)

3 Solution by Maple
Time used: 0.244 (sec). Leaf size: 113� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5*x__2(t)+csc(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)+sec(t)],[x__1(t), x__2(t)], singsol=all)� �
x1(t) = −5 ln (cos(t)) cos(t) + cos(t) ln (sin(t)) + 2 sin(t) ln (sin(t)) + 2 cos(t)c1 + c2 cos(t)

− 2 cos(t)t− c1 sin(t) + 2 sin(t)c2 − 4 sin(t)t− sec(t)− 2 sin(t) + sin2(t)
cos(t)

x2(t) = −2 ln (cos(t)) cos(t)− ln (cos(t)) sin(t) + sin(t) ln (sin(t))
+ cos(t)c1 + sin(t)c2 − 2 sin(t)t− sin(t)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 79� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t]+Csc[t],x2'[t]==1*x1[t]-2*x2[t]+Sec[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �
x1(t)→ sin(t)(−4t+2 log(sin(t))+ 2c1 − 5c2)+ cos(t)(−2t+ log(sin(t))− 5 log(cos(t))+ c1)

x2(t) → cos(t)(−2 log(cos(t)) + c2) + sin(t)(−2t+ log(sin(t))− log(cos(t)) + c1 − 2c2)
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5.18.13 problem 13
Internal problem ID [790]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)

2 − x2(t)
8 + e− t

2

2

x′
2(t) = 2x1(t)−

x2(t)
2

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t)=-1/2*x__1(t)-1/8*x__2(t)+1/2*exp(-t/2),diff(x__2(t),t)=2*x__1(t)-1/2*x__2(t)+0],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e− t

2
(
c2 cos

(
t
2

)
− c1 sin

(
t
2

))
4

x2(t) = e− t
2

(
cos
(
t

2

)
c1 + sin

(
t

2

)
c2 + 4

)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 69� �
DSolve[{x1'[t]==-1/2*x1[t]-1/8*x2[t]+1/2*Exp[-t/2],x2'[t]==2*x1[t]-1/2*x2[t]+0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4e

−t/2
(
4c1 cos

(
t

2

)
− c2 sin

(
t

2

))
x2(t) → e−t/2

(
c2 cos

(
t

2

)
+ 4c1 sin

(
t

2

)
+ 4
)
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5.18.14 problem 18
Internal problem ID [791]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447
Problem number: 18.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t) + 2 e−t

x′
2(t) = x1(t)− 2x2(t) + 3t

With initial conditions
[x1(0) = α1, x2(0) = α2]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 93� �
dsolve([diff(x__1(t),t) = -2*x__1(t)+x__2(t)+2*exp(-t), diff(x__2(t),t) = x__1(t)-2*x__2(t)+3*t, x__1(0) = alpha__1, x__2(0) = alpha__2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
(
3
2 + α2

2 + α1

2

)
e−t −

(
2
3 + α2

2 − α1

2

)
e−3t + e−t

2 + t e−t − 4
3 + t

x2(t) =
(
3
2 + α2

2 + α1

2

)
e−t +

(
2
3 + α2

2 − α1

2

)
e−3t + t e−t + 2t− 5

3 − e−t

2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 94� �
DSolve[{x1'[t]==-2*x1[t]+1*x2[t]+2*Exp[-t],x2'[t]==1*x1[t]-2*x2[t]+3*t},{x1[0]==a1,x2[0]==a2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
6e

−3t(3e2t(a1+ a2+ 2t+ 4) + 3a1− 3a2+ 2e3t(3t− 4)− 4
)

x2(t) → 1
6e

−3t(3e2t(a1+ a2+ 2t+ 2)− 3a1+ 3a2+ 2e3t(6t− 5) + 4
)
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5.19.1 problem 1
Internal problem ID [792]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 2x2(t)

x′
2(t) = 2x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=2*x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−tc1
2 + 2c2e2t

x2(t) = e−tc1 + c2e2t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 73� �
DSolve[{x1'[t]==3*x1[t]-2*x2[t],x2'[t]==2*x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

−t
(
c1
(
4e3t − 1

)
− 2c2

(
e3t − 1

))
x2(t) → 1

3e
−t
(
2c1
(
e3t − 1

)
− c2

(
e3t − 4

))
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5.19.2 problem 2
Internal problem ID [793]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 5x1(t)− x2(t)

x′
2(t) = 3x1(t) + x2(t)

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=5*x__1(t)-1*x__2(t),diff(x__2(t),t)=3*x__1(t)+1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = c1e4t +
c2e2t
3

x2(t) = c1e4t + c2e2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 55� �
DSolve[{x1'[t]==5*x1[t]-1*x2[t],x2'[t]==3*x1[t]+1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t(c1 cosh(t) + (2c1 − c2) sinh(t))

x2(t) → e3t(3c1 sinh(t) + c2(cosh(t)− 2 sinh(t)))
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5.19.3 problem 3
Internal problem ID [794]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− x2(t)

x′
2(t) = 3x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 31� �
dsolve([diff(x__1(t),t)=2*x__1(t)-1*x__2(t),diff(x__2(t),t)=3*x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−tc1
3 + c2et

x2(t) = e−tc1 + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43� �
DSolve[{x1'[t]==2*x1[t]-1*x2[t],x2'[t]==3*x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cosh(t) + (2c1 − c2) sinh(t)

x2(t) → 3c1 sinh(t) + c2(cosh(t)− 2 sinh(t))
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5.19.4 problem 4
Internal problem ID [795]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 4x2(t)

x′
2(t) = 4x1(t)− 7x2(t)

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve([diff(x__1(t),t)=1*x__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)-7*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−3t(4c2t+ 4c1 + c2)

4

x2(t) = e−3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46� �
DSolve[{x1'[t]==1*x1[t]-4*x2[t],x2'[t]==4*x1[t]-7*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−3t(4c1t− 4c2t+ c1)

x2(t) → e−3t(4(c1 − c2)t+ c2)
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5.19.5 problem 5
Internal problem ID [796]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 5x2(t)

x′
2(t) = x1(t)− 3x2(t)

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t)=1*x__1(t)-5*x__2(t),diff(x__2(t),t)=1*x__1(t)-3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−t(cos(t)c1 − sin(t)c2 + 2c1 sin(t) + 2c2 cos(t))

x2(t) = e−t(c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54� �
DSolve[{x1'[t]==1*x1[t]-5*x2[t],x2'[t]==1*x1[t]-3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1 cos(t) + (2c1 − 5c2) sin(t))

x2(t) → e−t(c2 cos(t) + (c1 − 2c2) sin(t))
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5.19.6 problem 6
Internal problem ID [797]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t)

x′
2(t) = x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5*x__2(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = cos(t)c1 − sin(t)c2 + 2c1 sin(t) + 2c2 cos(t)

x2(t) = c1 sin(t) + c2 cos(t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t],x2'[t]==1*x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1(2 sin(t) + cos(t))− 5c2 sin(t)

x2(t) → c2 cos(t) + (c1 − 2c2) sin(t)
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5.19.7 problem 7
Internal problem ID [798]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 2x2(t)

x′
2(t) = 4x1(t)− x2(t)

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=4*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
et(c1 sin (2t)− c2 sin (2t) + c1 cos (2t) + c2 cos (2t))

2

x2(t) = et(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58� �
DSolve[{x1'[t]==3*x1[t]-2*x2[t],x2'[t]==4*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(c1 cos(2t) + (c1 − c2) sin(2t))

x2(t) → et(c2 cos(2t) + (2c1 − c2) sin(2t))
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5.19.8 problem 8
Internal problem ID [799]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− x2(t)

x′
2(t) = −5x2(t)

2

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 28� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-1*x__2(t),diff(x__2(t),t)=0*x__1(t)-25/10*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
2c2e−

5t
2

3 + e−tc1

x2(t) = c2e−
5t
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 47� �
DSolve[{x1'[t]==-1*x1[t]-1*x2[t],x2'[t]==0*x1[t]-25/10*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) →
(
c1 −

2c2
3

)
e−t + 2

3c2e
−5t/2

x2(t) → c2e
−5t/2
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5.19.9 problem 9
Internal problem ID [800]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 4x2(t)

x′
2(t) = x1(t)− x2(t)

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve([diff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = et(2c2t+ 2c1 + c2)

x2(t) = et(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 41� �
DSolve[{x1'[t]==3*x1[t]-4*x2[t],x2'[t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(2c1t− 4c2t+ c1)

x2(t) → et((c1 − 2c2)t+ c2)
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5.19.10 problem 10
Internal problem ID [801]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t)

x′
2(t) = −5x1(t)

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 84� �
dsolve([diff(x__1(t),t)=1*x__1(t)+2*x__2(t),diff(x__2(t),t)=-5*x__1(t)-0*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �
x1(t)

=
e t

2

(√
39 sin

(√
39 t
2

)
c2 −

√
39 cos

(√
39 t
2

)
c1 − sin

(√
39 t
2

)
c1 − cos

(√
39 t
2

)
c2

)
10

x2(t) = e t
2

(
sin
(√

39 t

2

)
c1 + cos

(√
39 t

2

)
c2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 54� �
DSolve[{x1'[t]==1*x1[t]+2*x2[t],x2'[t]==-5*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cos(3t) +
1
3(c1 + 2c2) sin(3t)

x2(t) → c2 cos(3t)−
1
3(5c1 + c2) sin(3t)
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5.19.11 problem 11
Internal problem ID [802]
Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve
x′
1(t) = −x1(t)

x′
2(t) = −x2(t)

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 20� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-0*x__2(t),diff(x__2(t),t)=0*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−tc1

x2(t) = c2e−t

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 65� �
DSolve[{x1'[t]==-1*x1[t]-0*x2[t],x2'[t]==0*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
−t

x2(t) → c2e
−t

x1(t) → c1e
−t

x2(t) → 0

x1(t) → 0

x2(t) → c2e
−t

x1(t) → 0

x2(t) → 0
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5.19.12 problem 12
Internal problem ID [803]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)−

5x2(t)
2

x′
2(t) =

9x1(t)
5 − x2(t)

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 58� �
dsolve([diff(x__1(t),t)=2*x__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
5 e t

2
(
sin
(3t

2

)
c1 − sin

(3t
2

)
c2 + cos

(3t
2

)
c1 + cos

(3t
2

)
c2
)

6

x2(t) = e t
2

(
sin
(
3t
2

)
c1 + cos

(
3t
2

)
c2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 84� �
DSolve[{x1'[t]==2*x1[t]-5/2*x2[t],x2'[t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

t/2
(
3c1 cos

(
3t
2

)
+ (3c1 − 5c2) sin

(
3t
2

))
x2(t) → 1

5e
t/2
(
5c2 cos

(
3t
2

)
+ (6c1 − 5c2) sin

(
3t
2

))

1742



5.19. Chapter 9.1, The Phase Plane: . . . CHAPTER 5. ELEMENTARY . . .

5.19.13 problem 13
Internal problem ID [804]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)− 2

x′
2(t) = x1(t)− x2(t)

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 70� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)-2,diff(x__2(t),t)=1*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
√
2 et

√
2 c2 −

√
2 e−t

√
2 c1 + et

√
2 c2 + e−t

√
2 c1 + 1

x2(t) = et
√
2 c2 + e−t

√
2 c1 + 1

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 74� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]-2,x2'[t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cosh
(√

2 t
)
+

(c1 + c2) sinh
(√

2 t
)

√
2

+ 1

x2(t) → c2 cosh
(√

2 t
)
+

(c1 − c2) sinh
(√

2 t
)

√
2

+ 1
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5.19.14 problem 14
Internal problem ID [805]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 14.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t)− 2

x′
2(t) = x1(t)− 2x2(t) + 1

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+1*x__2(t)-2,diff(x__2(t),t)=1*x__1(t)-2*x__2(t)+1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−tc1 − c2e−3t − 1

x2(t) = e−tc1 + c2e−3t

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 57� �
DSolve[{x1'[t]==-2*x1[t]+1*x2[t]-2,x2'[t]==1*x1[t]-2*x2[t]+1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

−3t(e2t(−2et + c1 + c2
)
+ c1 − c2

)
x2(t) → e−2t(c2 cosh(t) + c1 sinh(t))
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5.19.15 problem 15
Internal problem ID [806]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505
Problem number: 15.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− x2(t)− 1

x′
2(t) = 2x1(t)− x2(t) + 5

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 61� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-1*x__2(t)-1,diff(x__2(t),t)=2*x__1(t)-1*x__2(t)+5],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −2 +
e−t

√
2
(
c2 cos

(
t
√
2
)
− c1 sin

(
t
√
2
))

2

x2(t) = 1 + e−t
(
cos
(
t
√
2
)
c1 + c2 sin

(
t
√
2
))

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 85� �
DSolve[{x1'[t]==-1*x1[t]-1*x2[t]-1,x2'[t]==2*x1[t]-1*x2[t]+5},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −2 + 1
2e

−t
(
2c1 cos

(√
2 t
)
−

√
2 c2 sin

(√
2 t
))

x2(t) → 1 + e−t
(
c2 cos

(√
2 t
)
+

√
2 c1 sin

(√
2 t
))

1745



5.20. Chapter 9.2, Autonomous Systems . . . CHAPTER 5. ELEMENTARY . . .

5.20 Chapter 9.2, Autonomous Systems and Stability.
page 517

Local contents
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5.20.1 problem 1
Internal problem ID [807]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.2, Autonomous Systems and Stability. page 517
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)
y′(t) = −2y(t)

With initial conditions
[x(0) = 4, y(0) = 2]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 20� �
dsolve([diff(x(t),t) = -x(t), diff(y(t),t) = -2*y(t), x(0) = 4, y(0) = 2],[x(t), y(t)], singsol=all)� �

x(t) = 4 e−t

y(t) = 2 e−2t

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 22� �
DSolve[{x'[t]==-1*x[t]+0*y[t],y'[t]==-2*y[t]},{x[0]==4,y[0]==2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4e−t

y(t) → 2e−2t
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5.20.2 problem 2 part 1
Internal problem ID [808]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.2, Autonomous Systems and Stability. page 517
Problem number: 2 part 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)
y′(t) = 2y(t)

With initial conditions
[x(0) = 4, y(0) = 2]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 20� �
dsolve([diff(x(t),t) = -x(t), diff(y(t),t) = 2*y(t), x(0) = 4, y(0) = 2],[x(t), y(t)], singsol=all)� �

x(t) = 4 e−t

y(t) = 2 e2t

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 22� �
DSolve[{x'[t]==-1*x[t]+0*y[t],y'[t]==0*x[t]+2*y[t]},{x[0]==4,y[0]==2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4e−t

y(t) → 2e2t
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5.20.3 problem 2 part 2
Internal problem ID [809]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.2, Autonomous Systems and Stability. page 517
Problem number: 2 part 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)
y′(t) = 2y(t)

With initial conditions
[x(0) = 4, y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([diff(x(t),t) = -x(t), diff(y(t),t) = 2*y(t), x(0) = 4, y(0) = 0],[x(t), y(t)], singsol=all)� �

x(t) = 4 e−t

y(t) = 0

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 16� �
DSolve[{x'[t]==-1*x[t]+0*y[t],y'[t]==0*x[t]+2*y[t]},{x[0]==4,y[0]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4e−t

y(t) → 0
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5.20.4 problem 3 part 1
Internal problem ID [810]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.2, Autonomous Systems and Stability. page 517
Problem number: 3 part 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)
y′(t) = x(t)

With initial conditions
[x(0) = 4, y(0) = 0]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 16� �
dsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 4, y(0) = 0],[x(t), y(t)], singsol=all)� �

x(t) = 4 cos(t)

y(t) = 4 sin(t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{x'[t]==-0*x[t]-1*y[t],y'[t]==1*x[t]+0*y[t]},{x[0]==4,y[0]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4 cos(t)

y(t) → 4 sin(t)
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5.20.5 problem 3 part 2
Internal problem ID [811]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Chapter 9.2, Autonomous Systems and Stability. page 517
Problem number: 3 part 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)
y′(t) = x(t)

With initial conditions
[x(0) = 0, y(0) = 4]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 0, y(0) = 4],[x(t), y(t)], singsol=all)� �

x(t) = −4 sin(t)

y(t) = 4 cos(t)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[{x'[t]==-0*x[t]-1*y[t],y'[t]==1*x[t]+0*y[t]},{x[0]==0,y[0]==4},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −4 sin(t)

y(t) → 4 cos(t)
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6.1.1 problem 1
Internal problem ID [812]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 1.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ + 4y′′′ + 3y − t = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 227� �
dsolve(diff(y(t),t$4)+4*diff(y(t),t$3)+3*y(t)=t,y(t), singsol=all)� �

y(t) = t

3 + e−tc1 + c2e

(√
2
(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 1
3 −2

)
t

2

+c3e−
(√

2
(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 1
3 +4

)
t

4 cos


√
3
(
4 + 2

√
2
) 1

3
((

4 + 2
√
2
) 1

3 √2 − 2
(
4 + 2

√
2
) 1

3 + 2
)
t

4



+c4e−
(√

2
(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 2
3 −2

(
4+2

√
2
) 1
3 +4

)
t

4 sin


√
3
(
4 + 2

√
2
) 1

3
((

4 + 2
√
2
) 1

3 √2 − 2
(
4 + 2

√
2
) 1

3 + 2
)
t

4


3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 90� �
DSolve[y''''[t]+4*y'''[t]+3*y[t]==t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t
(
3c2 exp

(
tRoot

[
#13 − 6#1+ 8&, 2

])
+ 3c3 exp

(
tRoot

[
#13 − 6#1+ 8&, 3

])
+ 3c1 exp

(
tRoot

[
#13 − 6#1+ 8&, 1

])
+ ett+ 3c4

)
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6.1.2 problem 2
Internal problem ID [813]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 2.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

t(t− 1) y′′′′ + ety′′ + 4t2y = 0

7 Solution by Maple� �
dsolve(t*(t-1)*diff(y(t),t$4)+exp(t)*diff(y(t),t$2)+4*t^2*y(t)=0,y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[t*(t-1)*y''''[t]+Exp[t]*y''[t]+4*t^2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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6.1.3 problem 8
Internal problem ID [814]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(t),t$4)+diff(y(t),t$2)=0,y(t), singsol=all)� �

y(t) = c1 + c2t+ c3 sin(t) + c4 cos(t)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 24� �
DSolve[y''''[t]+y''[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c4t− c1 cos(t)− c2 sin(t) + c3
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6.1.4 problem 9
Internal problem ID [815]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 9.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 2y′′ − y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(t),t$3)+2*diff(y(t),t$2)-diff(y(t),t)-2*y(t)=0,y(t), singsol=all)� �

y(t) = e−tc1 + c2et + c3e−2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[t]+2*y''[t]-y'[t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(c2et + c3e
3t + c1

)
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6.1.5 problem 10
Internal problem ID [816]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 10.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

xy′′′ − y′′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x$3)-diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c2x
3 + c3x+ c1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 21� �
DSolve[x*y'''[x]-y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
3

6 + c3x+ c2
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6.1.6 problem 11
Internal problem ID [817]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 11.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ + x2y′′ − 2y′x+ 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ x2c2 + c3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3x
2 + c2x+ c1

x
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6.1.7 problem 16
Internal problem ID [818]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 16.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 2y′′ − y′ − 3y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 181� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)-diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e

((
188+12

√
93

) 2
3 −4

(
188+12

√
93

) 1
3 +28

)
x

6
(
188+12

√
93

) 1
3

− c2e
−

(
28+

(
188+12

√
93

) 2
3 +8

(
188+12

√
93

) 1
3
)
x

12
(
188+12

√
93

) 1
3 sin


((

188 + 12
√
93
) 2

3 √3 − 28
√
3
)
x

12
(
188 + 12

√
93
) 1

3



+ c3e
−

(
28+

(
188+12

√
93

) 2
3 +8

(
188+12

√
93

) 1
3
)
x

12
(
188+12

√
93

) 1
3 cos


((

188 + 12
√
93
) 2

3 √3 − 28
√
3
)
x

12
(
188 + 12

√
93
) 1

3


3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87� �
DSolve[y'''[x]+2*y''[x]-y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)→ c2 exp

(
xRoot

[
#13+2#12−#1−3&, 2

])
+c3 exp

(
xRoot

[
#13+2#12−#1−3&, 3

])
+ c1 exp

(
xRoot

[
#13 + 2#12 −#1− 3&, 1

])
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6.1.8 problem 17
Internal problem ID [819]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 17.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

ty′′′ + 2y′′ − y′ + yt = 0

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 183� �
dsolve(t*diff(y(t),t$3)+2*diff(y(t),t$2)-diff(y(t),t)+t*y(t)=0,y(t), singsol=all)� �

y(t) = c1KummerM
(
1
2 − i

√
3
6 , 1, i

√
3 t

)
e−

t
(
i
√
3 −1

)
2

+ c2KummerU
(
1
2 − i

√
3
6 , 1, i

√
3 t

)
e−

t
(
i
√
3 −1

)
2 + c3e−

t
(
i
√
3 −1

)
2

(
KummerU

(
1
2

− i
√
3
6 , 1, i

√
3 t

)(∫
KummerM

(
1
2 − i

√
3
6 , 1, i

√
3 t

)
e−

t
(
i
√
3 +3

)
2 dt

)

−

(∫
KummerU

(
1
2 − i

√
3
6 , 1, i

√
3 t

)
e−

t
(
i
√
3 +3

)
2 dt

)
KummerM

(
1
2

− i
√
3
6 , 1, i

√
3 t

))

1762



6.1. Chapter 4.1, Higher order linear . . . CHAPTER 6. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 452� �
DSolve[t*y'''[t]+2*y''[t]-y'[t]+t*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
y(t)

→ e
1
2

(
t−i

√
3 t
)HypergeometricU

(
1
6

(
3−i

√
3
)
, 1, i

√
3 t

)c3

∫ t

1

(−1)2/3e
1
2 i
(
3i+

√
3
)
K[1]LaguerreL

(
1
6i
(
3i+

√
3
)
, i
√
3 K[1]

)
K[1]

(
1F1

(
1
6

(
9− i

√
3
)
; 2; i

√
3 K[1]

)
HypergeometricU

(
1
6

(
3− i

√
3
)
, 1, i

√
3 K[1]

)
+ HypergeometricU

(
1
6

(
9− i

√
3
)
, 2, i

√
3 K[1]

)
LaguerreL

(
1
6i
(
3i+

√
3
)
, i
√
3 K[1]

))dK[1]+c1


+LaguerreL
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1
6i
(√

3 +3i
)
, i
√
3 t

)c3

∫ t

1
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(−1)2/3e
1
2 i
(
3i+

√
3
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K[2]HypergeometricU
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1
6
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3− i

√
3
)
, 1, i

√
3 K[2]

)
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1F1

(
1
6

(
9− i

√
3
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√
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√
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√
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+ HypergeometricU

(
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(
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√
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√
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√
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√
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6.1.9 problem 20
Internal problem ID [820]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 20.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

(2− t) y′′′ + (2t− 3) y′′ − y′t+ y = 0

Given that one solution of the ode is

y1 = et

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 17� �
dsolve([(2-t)*diff(y(t),t$3)+(2*t-3)*diff(y(t),t$2)-t*diff(y(t),t)+y(t)=0,exp(t)],y(t), singsol=all)� �

y(t) = c1t+ c2et + c3ett

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 23� �
DSolve[(2-t)*y'''[t]+(2*t-3)*y''[t]-t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t+ et(c2(t− 4) + c3)
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6.1.10 problem 21
Internal problem ID [821]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.1, Higher order linear differential equations. General theory. page 173
Problem number: 21.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

t2(t+ 3) y′′′ − 3t(t+ 2) y′′ + 6(1 + t) y′ − 6y = 0

Given that one solution of the ode is

y1 = [t2, t3]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve([t^2*(t+3)*diff(y(t),t$3)-3*t*(t+2)*diff(y(t),t$2)+6*(1+t)*diff(y(t),t)-6*y(t)=0,[t^2,t^3]],y(t), singsol=all)� �

y(t) = c1t
2 + c2t

3 + c3(t+ 1)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 53� �
DSolve[t^2*(t+3)*y'''[t]-3*t*(t+2)*y''[t]+6*(1+t)*y'[t]-6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
8
(
−4c2

(
t3 − 3t2 + t+ 1

)
+ c3(3t+ 1)(t− 1)2 + 2c1(t((t− 3)t+ 3) + 3)

)
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6.2 Chapter 4.2, Higher order linear differential
equations. Constant coefficients. page 180

Local contents
6.2.1 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1767
6.2.2 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1768
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6.2.5 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1771
6.2.6 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1772
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6.2.1 problem 8
Internal problem ID [822]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 8.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$3)-diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3exx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]-y''[x]-y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + ex(c3x+ c2)
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6.2.2 problem 9
Internal problem ID [823]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 9.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ + 3y′ + y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
−2

1
3+1

)
x + c2e

(
2
1
3
2 +1

)
x

sin
(√

3 2 1
3x

2

)
+ c3e

(
2
1
3
2 +1

)
x

cos
(√

3 2 1
3x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 54� �
DSolve[y'''[x]-3*y''[x]+3*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 exp
(
x
(
1 + Root

[
#13 + 2&, 2

]))
+ c1e

x− 3√2 x + c3e
(
1+ 3√−2

)
x
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6.2.3 problem 10
Internal problem ID [824]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 10.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 4y′′′ + 4y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+4*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3e2x + c4e2xx

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''''[x]-4*y'''[x]+4*y'''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(c4x+ c3) + c2) + c1
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6.2.4 problem 11
Internal problem ID [825]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 11.
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(6) + y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 66� �
dsolve(diff(y(x),x$6)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x) + c2 cos(x) + c3e
√
3 x
2 sin

(x
2

)
− c4e−

√
3 x
2 sin

(x
2

)
+ c5e

√
3 x
2 cos

(x
2

)
+ c6e−

√
3 x
2 cos

(x
2

)
3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74� �
DSolve[y''''''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 cos(x) + c5 sin(x) + e−
√
3 x
2

((
c1e

√
3 x + c3

)
cos
(x
2

)
+
(
c6e

√
3 x + c4

)
sin
(x
2

))
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6.2.5 problem 12
Internal problem ID [826]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 12.
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(6) − 3y′′′′ + 3y′′ − y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$6)-3*diff(y(x),x$4)+3*diff(y(x),x$2)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx+ c3e−xx2 + c4ex + c5exx+ c6exx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 41� �
DSolve[y''''''[x]-3*y''''[x]+3*y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x(c3x+ c2) + e2x(x(c6x+ c5) + c4) + c1

)
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6.2.6 problem 13
Internal problem ID [827]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 13.
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(6) − y′′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$6)-diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3e−x + c4ex + c5 sin(x) + c6 cos(x)

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 38� �
DSolve[y''''''[x]-y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c3e

−x + c6x− c2 cos(x)− c4 sin(x) + c5
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6.2.7 problem 14
Internal problem ID [828]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 14.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) − 3y′′′′ + 3y′′′ − 3y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$5)-3*diff(y(x),x$4)+3*diff(y(x),x$3)-3*diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e2x + c3ex + c4 sin(x) + c5 cos(x)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 36� �
DSolve[y'''''[x]-3*y''''[x]+3*y'''[x]-3*y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
x + 1

2c4e
2x − c2 cos(x) + c1 sin(x) + c5
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6.2.8 problem 15
Internal problem ID [829]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 15.
ODE order: 8.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(8) + 8y′′′′ + 16y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$8)+8*diff(y(x),x$4)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)ex + c2 cos(x)ex + c3 sin(x)exx+ c4 cos(x)exx
+ c5e−x sin(x) + c6e−x cos(x) + c7e−x sin(x)x+ c8e−x cos(x)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 238� �
DSolve[D[y[x],{x,8}]+8*y''''[x]+3*y'''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 exp
(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 1

])
+ c2 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 2

])
+ c5 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 5

])
+ c6 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 6

])
+ c3 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 3

])
+ c4 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 4

])
+ c7 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 7

])
+ c8 exp

(
xRoot

[
#18 + 8#14 + 3#13 + 16&, 8

])
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6.2.9 problem 16
Internal problem ID [830]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 16.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x) + c2 cos(x) + c3 sin(x)x+ c4 cos(x)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''''[x]+2*y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos(x) + (c4x+ c3) sin(x)
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6.2.10 problem 17
Internal problem ID [831]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 17.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 5y′′ + 6y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$3)+5*diff(y(x),x$2)+6*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e
(√

2 −2
)
x + c3e−

(
2+

√
2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43� �
DSolve[y'''[x]+5*y''[x]+6*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
e
−
((

1+
√
2
)
x
)(

c2e
2
√
2 x + c1

)
+ c3

)

1776



6.2. Chapter 4.2, Higher order linear . . . CHAPTER 6. ELEMENTARY . . .

6.2.11 problem 18
Internal problem ID [832]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 4.2, Higher order linear differential equations. Constant coefficients. page 180
Problem number: 18.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 7y′′′ + 6y′′ + 30y′ − 36y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$4)-7*diff(y(x),x$3)+6*diff(y(x),x$2)+30*diff(y(x),x)-36*y(x)=0,y(x), singsol=all)� �

y(x) = c1e3x + e−2xc2 + c3e
(
3+

√
3
)
x + c4e−

(
−3+

√
3
)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[y''''[x]-7*y'''[x]+6*y''[x]+30*y'[x]-36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−
((√

3 −3
)
x
)
+ c2e

(
3+

√
3
)
x + c3e

−2x + c4e
3x
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6.3 Chapter 6.2, The Laplace Transform. Solution of
Initial Value Problems. page 255

Local contents
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6.3.1 problem 8
Internal problem ID [833]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 6y = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-6*y(t)=0,y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = (e5t + 4) e−2t

5

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21� �
DSolve[{y''[t]-y'[t]-6*y[t]==0,{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5e

−2t(e5t + 4
)
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6.3.2 problem 9
Internal problem ID [834]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ + 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 2 e−t − e−2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==0,{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(2et − 1
)
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6.3.3 problem 10
Internal problem ID [835]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 9� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+2*y(t)=0,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = et sin(t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11� �
DSolve[{y''[t]-2*y'[t]+2*y[t]==0,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et sin(t)
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6.3.4 problem 11
Internal problem ID [836]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 4y = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 27� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+4*y(t)=0,y(0) = 2, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −
2 et
(√

3 sin
(√

3 t
)
− 3 cos

(√
3 t
))

3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 37� �
DSolve[{y''[t]-2*y'[t]+4*y[t]==0,{y[0]==2,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −2
3e

t
(√

3 sin
(√

3 t
)
− 3 cos

(√
3 t
))
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6.3.5 problem 12
Internal problem ID [837]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 5y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=0,y(0) = 2, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = e−t(sin (2t) + 4 cos (2t))
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==0,{y[0]==2,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−t(sin(2t) + 4 cos(2t))
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6.3.6 problem 13
Internal problem ID [838]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 13.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 4y′′′ + 6y′′ − 4y′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 1, y′′(0) = 0, y′′′(0) = 1]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 19� �
dsolve([diff(y(t),t$4)-4*diff(y(t),t$3)+6*diff(y(t),t$2)-4*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = 1, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 1],y(t), singsol=all)� �

y(t) = t et(2t2 − 3t+ 3)
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[{y''''[t]-4*y'''[t]+6*y''[t]-4*y'[t]+y[t]==0,{y[0]==0,y'[0]==1,y''[0]==0,y'''[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

tt(t(2t− 3) + 3)
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6.3.7 problem 14
Internal problem ID [839]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 0, y′′(0) = 1, y′′′(0) = 0]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$4)-4*y(t)=0,y(0) = 1, D(y)(0) = 0, (D@@2)(y)(0) = 1, (D@@3)(y)(0) = 0],y(t), singsol=all)� �

y(t) = 3 et
√
2

8 + 3 e−t
√
2

8 +
cos
(
t
√
2
)

4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[{y''''[t]-4*y[t]==0,{y[0]==1,y'[0]==0,y''[0]==1,y'''[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4

(
cos
(√

2 t
)
+ 3 cosh

(√
2 t
))
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6.3.8 problem 15
Internal problem ID [840]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ω2y − cos (2t) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 31� �
dsolve([diff(y(t),t$2)+omega^2*y(t)=cos(2*t),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = cos (ωt)ω2 − 5 cos (ωt) + cos (2t)
ω2 − 4

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 28� �
DSolve[{y''[t]+w^2*y[t]==Cos[2*t],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (w2 − 5) cos(tw) + cos(2t)
w2 − 4
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6.3.9 problem 16
Internal problem ID [841]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 2y − e−t = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+2*y(t)=exp(-t),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = e−t

5 + (− cos(t) + 7 sin(t)) et
5

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27� �
DSolve[{y''[t]-2*y'[t]+2*y[t]==Exp[-t],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5
(
e−t − et(cos(t)− 7 sin(t))

)
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6.3.10 problem 17
Internal problem ID [842]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
({

1 0 ≤ t < π

0 π ≤ t < ∞

)
= 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<=t and t<Pi,1,Pi<=t and t<infinity,0),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =


cos (2t) t < 0

1
4 +

3 cos(2t)
4 t < π

cos (2t) π ≤ t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 31� �
DSolve[{y''[t]+4*y[t]==Piecewise[{{1,0<t<Pi},{0,Pi<=t<Infinity}}],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
cos(2t) t > π ∨ t ≤ 0

1
4(3 cos(2t) + 1) True
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6.3.11 problem 18
Internal problem ID [843]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
({

1 0 ≤ t < 1
0 1 ≤ t < ∞

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.24 (sec). Leaf size: 38� �
dsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<=t and t<1,1,1<=t and t<infinity,0),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =




0 t < 0
1− cos (2t) t < 1

cos (2t− 2)− cos (2t) 1 ≤ t


4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39� �
DSolve[{y''[t]+4*y[t]==Piecewise[{{1,0<t<1},{0,1<=t<Infinity}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {

0 t ≤ 0
sin2(t)

2 0 < t ≤ 1
−1

2 sin(1) sin(1− 2t) True
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6.3.12 problem 19
Internal problem ID [844]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.2, The Laplace Transform. Solution of Initial Value Problems. page 255
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −




t 0 ≤ t < 1
2− t 1 ≤ t < 2
0 2 ≤ t < ∞

 = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.198 (sec). Leaf size: 59� �
dsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<1,t,1<=t and t<2,2-t,2<=t and t<infinity,0),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = cos(t) +




0 t < 0
t− sin(t) t < 1

2 sin (t− 1)− sin(t)− t+ 2 t < 2
− sin (t− 2) + 2 sin (t− 1)− sin(t) 2 ≤ t
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3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 68� �
DSolve[{y''[t]+y[t]==Piecewise[{{t,0<t<1},{2-t,1<=t<2},{0,2<=t<Infinity}}],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {

cos(t) t ≤ 0
cos(t)− 4 sin2 (1

2

)
sin(1− t) t > 2

t+ cos(t)− sin(t) 0 < t ≤ 1
−t+ cos(t)− 2 sin(1− t)− sin(t) + 2 True
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6.4 Chapter 6.4, The Laplace Transform. Differential
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6.4.1 problem 1
Internal problem ID [845]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −

({
1 0 ≤ t < 3π
0 3π ≤ t < ∞

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 32� �
dsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<3*Pi,1,3*Pi<=t and t<infinity,0),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = sin(t)−




0 t < 0
cos(t)− 1 t < 3π
2 cos(t) 3π ≤ t


3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 34� �
DSolve[{y''[t]+y[t]==Piecewise[{{1,0<=t<3*Pi},{0,3*Pi<=t<Infinity}}],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
sin(t) t ≤ 0

sin(t)− 2 cos(t) t > 3π
− cos(t) + sin(t) + 1 True
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6.4.2 problem 2
Internal problem ID [846]
Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y −
({

1 π ≤ t < 2π
0 otherwise

)
= 0

With initial conditions
[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.458 (sec). Leaf size: 64� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=piecewise(Pi<=t and t<2*Pi,1,true,0),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = e−t sin(t) +




0 t < π

1 + (cos(t) + sin(t)) eπ−t t < 2π
(e2π−t + eπ−t) (cos(t) + sin(t)) 2π ≤ t


2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 82� �
DSolve[{y''[t]+2*y'[t]+2*y[t]==Piecewise[{{1,Pi<=t<2*Pi},{0,True}}],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−t sin(t) t ≤ π

1
2e

−t(2 sin(t) + et + eπ(cos(t) + sin(t))) π < t ≤ 2π
1
2e

−t(2 sin(t) + eπ(1 + eπ) (cos(t) + sin(t))) True
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6.4.3 problem 3
Internal problem ID [847]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − sin(t) + θ(−2π + t) sin(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 25� �
dsolve([diff(y(t),t$2)+4*y(t)=sin(t)-Heaviside(t-2*Pi)*sin(t-2*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −(2 sin(t)− sin (2t)) (θ(−2π + t)− 1)
6

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 27� �
DSolve[{y''[t]+4*y[t]==Sin[t]-UnitStep[t-2*Pi]*Sin[t-2*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
3θ(2π − t) sin2

(
t

2

)
sin(t)
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6.4.4 problem 4
Internal problem ID [848]
Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y −
({

1 0 ≤ t < 10
0 otherwise

)
= 0

With initial conditions
[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.188 (sec). Leaf size: 56� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<=t and t<10,1,true,0),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =




0 t < 0
1− 2 e−t + e−2t t < 10

2 e10−t − e20−2t − 2 e−t + e−2t 10 ≤ t


2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 61� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==Piecewise[{{1,0<=t<10},{0,True}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

1
2e

−2t(−1 + et)2 0 < t ≤ 10
1
2e

−2t(−1 + e10) (−1− e10 + 2et) True
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6.4.5 problem 5
Internal problem ID [849]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + 5y
4 − t+ θ

(
t− π

2

)(
t− π

2

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 63� �
dsolve([diff(y(t),t$2)+diff(y(t),t)+5/4*y(t)=t-Heaviside(t-Pi/2)*(t-Pi/2),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −
12θ
(
t− π

2

) (
cos(t) + 4 sin(t)

3

)
e− t

2+
π
4

25 +
(−20t+ 10π + 16) θ

(
t− π

2

)
25

+ (16 cos(t)− 12 sin(t)) e− t
2

25 + 4t
5 − 16

25

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 87� �
DSolve[{y''[t]+y'[t]+5/4*y[t]==t-UnitStep[t-Pi/2]*(t-Pi/2),{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
4
25

(
5t+ e−t/2(4 cos(t)− 3 sin(t))− 4

)
2t ≤ π

2
25e

−t/2(8 cos(t)− 6 sin(t)− 2eπ/4(3 cos(t) + 4 sin(t)) + 5et/2π
)

True
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6.4.6 problem 6
Internal problem ID [850]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + 5y
4 −

({
sin(t) 0 ≤ t < π

0 otherwise

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.329 (sec). Leaf size: 59� �
dsolve([diff(y(t),t$2)+diff(y(t),t)+5/4*y(t)=piecewise(0<=t and t<Pi,sin(t),true,0),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =

4




0 t < 0
(sin(t) + 4 cos(t)) e− t

2 − 4 cos(t) + sin(t) t < π

(sin(t) + 4 cos(t))
(
e− t

2 − e− t
2+

π
2

)
π ≤ t


17
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3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 72� �
DSolve[{y''[t]+y'[t]+5/4*y[t]==Piecewise[{{Sin[t],0<=t<Pi},{0,True}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

4
17

(
−4 cos(t) + sin(t) + e−t/2(4 cos(t) + sin(t))

)
0 < t ≤ π

− 4
17e

−t/2(−1 + eπ/2
)
(4 cos(t) + sin(t)) True
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6.4.7 problem 7
Internal problem ID [851]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − θ(−π + t) + θ(−3π + t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 27� �
dsolve([diff(y(t),t$2)+4*y(t)=Heaviside(t-Pi)-Heaviside(t-3*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = (cos (2t)− 1) (−θ(−π + t) + θ(−3π + t))
4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[{y''[t]+4*y[t]==UnitStep[t-Pi]-UnitStep[t-3*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
sin2(t)

2 π < t ≤ 3π
0 True
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6.4.8 problem 8
Internal problem ID [852]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 5y′′ + 4y − 1 + θ(−π + t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 0, y′′′(0) = 0]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 36� �
dsolve([diff(y(t),t$4)+5*diff(y(t),t$2)+4*y(t)=1-Heaviside(t-Pi),y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 0],y(t), singsol=all)� �

y(t) = (−4 cos(t)− cos (2t)− 3) θ(−π + t)
12 − cos(t)

3 + cos (2t)
12 + 1

4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[{y''''[t]+5*y''[t]+4*y[t]==1-UnitStep[t-Pi],{y[0]==0,y'[0]==0,y''[0]==0,y'''[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
2
3 sin

4 ( t
2

)
t ≤ π

−2 cos(t)
3 True
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6.4.9 problem 11(b)
Internal problem ID [853]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 11(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

4 + u− k

(
θ

(
t− 3

2

)
− θ

(
t− 5

2

))
= 0

With initial conditions

[u(0) = 0, u′(0) = 0]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 117� �
dsolve([diff(u(t),t$2)+1/4*diff(u(t),t)+u(t)=k*(Heaviside(t-3/2)-Heaviside(t-5/2)),u(0) = 0, D(u)(0) = 0],u(t), singsol=all)� �
u(t) =

−
k

(
e− t

8+
3
16 θ
(
t− 3

2

)
sin
(

3
√
7 (2t−3)
16

)√
7 − e− t

8+
5
16 θ
(
t− 5

2

)
sin
(

3
√
7 (2t−5)
16

)√
7 + 21 e− t

8+
3
16 θ
(
t− 3

2

)
cos
(

3
√
7 (2t−3)
16

)
− 21 e− t

8+
5
16 θ
(
t− 5

2

)
cos
(

3
√
7 (2t−5)
16

)
− 21θ

(
t− 3

2

)
+ 21θ

(
t− 5

2

))
21

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 182� �
DSolve[{u''[t]+1/4*u'[t]+u[t]==k*(UnitStep[t-3/2]-UnitStep[t-5/2]),{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
u(t)

→ {
1
21e

3
16−

t
8
(√

7 sin
( 3
16

√
7 (3− 2t)

)
− 21 cos

( 3
16

√
7 (3− 2t)

))
k + k 3

2 < t ≤ 5
2

1
21e

3
16−

t
8k
(
−21 cos

( 3
16

√
7 (3− 2t)

)
+ 21 8

√
e cos

( 3
16

√
7 (5− 2t)

)
+

√
7
(
sin
( 3
16

√
7 (3− 2t)

)
− 8

√
e sin

( 3
16

√
7 (5− 2t)

)))
2t > 5
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6.4.10 problem 11(c) k=1/2
Internal problem ID [854]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 11(c) k=1/2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

4 + u−
θ
(
t− 3

2

)
2 +

θ
(
t− 5

2

)
2 = 0

With initial conditions

[u(0) = 0, u′(0) = 0]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 115� �
dsolve([diff(u(t),t$2)+1/4*diff(u(t),t)+u(t)=1/2*(Heaviside(t-3/2)-Heaviside(t-5/2)),u(0) = 0, D(u)(0) = 0],u(t), singsol=all)� �

u(t) =
θ
(
t− 3

2

)
2 −

e− t
8+

3
16 θ
(
t− 3

2

)
sin
(

3
√
7 (2t−3)
16

)√
7

42

−
e− t

8+
3
16 θ
(
t− 3

2

)
cos
(

3
√
7 (2t−3)
16

)
2 −

θ
(
t− 5

2

)
2

+
e− t

8+
5
16 θ
(
t− 5

2

)
sin
(

3
√
7 (2t−5)
16

)√
7

42 +
e− t

8+
5
16 θ
(
t− 5

2

)
cos
(

3
√
7 (2t−5)
16

)
2
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3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 182� �
DSolve[{u''[t]+1/4*u'[t]+u[t]==1/2*(UnitStep[t-3/2]-UnitStep[t-5/2]),{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
u(t)

→ {
1
42e

3
16−

t
8
(√

7 sin
( 3
16

√
7 (3− 2t)

)
− 21 cos

( 3
16

√
7 (3− 2t)

))
+ 1

2
3
2 < t ≤ 5

2
1
42e

3
16−

t
8
(
−21 cos

( 3
16

√
7 (3− 2t)

)
+ 21 8

√
e cos

( 3
16

√
7 (5− 2t)

)
+

√
7
(
sin
( 3
16

√
7 (3− 2t)

)
− 8

√
e sin

( 3
16

√
7 (5− 2t)

)))
2t > 5
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6.4.11 problem 12
Internal problem ID [855]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.4, The Laplace Transform. Differential equations with discontinuous forcing
functions. page 268
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

u′′ + u′

4 + u− θ(t− 5) (t− 5)− θ(t− 5− k) (t− 5− k)
k

= 0

With initial conditions

[u(0) = 0, u′(0) = 0]

3 Solution by Maple
Time used: 0.618 (sec). Leaf size: 182� �
dsolve([diff(u(t),t$2)+1/4*diff(u(t),t)+u(t)=1/k*(Heaviside(t-5)*(t-5)-Heaviside(t-(5+k))*(t-(5+k)) ),u(0) = 0, D(u)(0) = 0],u(t), singsol=all)� �
u(t)

=

−31



√

7 sin
(

15
√
7

8

)
+

21 cos
(

15

√
7

8

)
31

 cos
(

3
√
7 k
8

)
+ sin

(
3
√
7 k
8

)cos
(

15
√
7

8

)√
7 −

21 sin
(

15

√
7

8

)
31


 cos

(
3
√
7 t
8

)
− sin

(
3
√
7 t
8

)
cos

(
15
√
7

8

)√
7 −

21 sin
(

15

√
7

8

)
31

 cos
(

3
√
7 k
8

)
−

√
7 sin

(
15
√
7

8

)
+

21 cos
(

15

√
7

8

)
31

 sin
(

3
√
7 k
8

)
 (θ(5 + k) + θ(t− 5− k)− 1) e 5

8+
k
8−

t
8 + 31


√

7 sin
(

15
√
7

8

)
+

21 cos
(

15

√
7

8

)
31

 cos
(

3
√
7 t
8

)
−

cos
(

15
√
7

8

)√
7 −

21 sin
(

15

√
7

8

)
31

 sin
(

3
√
7 t
8

) θ(t− 5) e 5
8−

t
8 + 84(−1 + θ(5 + k)) e− t

8
(
k + 21

4

)
cos
(

3
√
7 t
8

)
+ 4

√
7 (−1 + θ(5 + k)) e− t

8
(
k − 11

4

)
sin
(

3
√
7 t
8

)
+ (84k − 84t+ 441) θ(t− 5− k) + (84t− 441) θ(t− 5)

84k
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3 Solution by Mathematica
Time used: 5.117 (sec). Leaf size: 436� �
DSolve[{u''[t]+1/4*u'[t]+u[t]==1/k*(UnitStep[t-5]*(t-5)-UnitStep[t-(5+k)]*(t-(5+k)) ),{u[0]==0,u'[0]==0}},u[t],t,IncludeSingularSolutions -> True]� �
u(t)

→
e−t/8

(
−21(4k+21) cos

(
3
√
7 t
8

)
+e

k+5
8

(
21 cos

(
3
8

√
7 (k−t+5)

)
+31

√
7 sin

(
3
8

√
7 (k−t+5)

))
+
√
7 (11−4k) sin

(
3
√
7 t
8

)
+
(
21et/8(4t−21)+e5/8

(
21 cos

(
3
8

√
7 (t−5)

)
−31

√
7 sin

(
3
8

√
7 (t−5)

)))
θ(t−5)+

(
−21et/8(−4k+4t−21)−e

k+5
8

(
21 cos

(
3
8

√
7 (k−t+5)

)
+31

√
7 sin

(
3
8

√
7 (k−t+5)

)))
θ(−k+t−5)

)
84k if k < −5

u(t)

→
e−t/8

((
3
√
7 et/8(4t−21)+e5/8

(
3
√
7 cos

(
3
8

√
7 (t−5)

)
−31 sin

(
3
8

√
7 (t−5)

)))
θ(t−5)+

(
−3
√
7 et/8(−4k+4t−21)−e

k+5
8

(
3
√
7 cos

(
3
8

√
7 (k−t+5)

)
+31 sin

(
3
8

√
7 (k−t+5)

)))
θ(−k+t−5)

)
12
√
7 k

if k > −5
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6.5.1 problem 1
Internal problem ID [856]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − (δ(−π + t)) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 31� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Dirac(t-Pi),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = − sin(t)θ(−π + t) eπ−t + e−t(cos(t) + sin(t))

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 29� �
DSolve[{y''[t]+2*y'[t]+2*y[t]==DiracDelta[t-Pi],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(−eπθ(t− π) sin(t) + sin(t) + cos(t))

1808



6.5. Chapter 6.5, The Laplace Transform. . . . CHAPTER 6. ELEMENTARY . . .

6.5.2 problem 2
Internal problem ID [857]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − (δ(−π + t)) + δ(−2π + t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(y(t),t$2)+4*y(t)=Dirac(t-Pi)-Dirac(t-2*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −(θ(−2π + t)− θ(−π + t)) sin (2t)
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 25� �
DSolve[{y''[t]+4*y[t]==DiracDelta[t-Pi]-DiracDelta[t-2*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (θ(t− π)− θ(t− 2π)) sin(t) cos(t)
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6.5.3 problem 3
Internal problem ID [858]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − (δ(t− 5))− θ(−10 + t) = 0

With initial conditions [
y(0) = 0, y′(0) = 1

2

]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 70� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=Dirac(t-5)+Heaviside(t-10),y(0) = 0, D(y)(0) = 1/2],y(t), singsol=all)� �

y(t) = −e−2t

2 + θ(t− 5) e−t+5 − θ(t− 5) e−2t+10 + θ(−10 + t)
2

− θ(−10 + t) e10−t + θ(−10 + t) e20−2t

2 + e−t

2

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 71� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==DiracDelta[t-5]+UnitStep[t-10],{y[0]==0,y'[0]==1/2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−2t
(
2e5
(
et − e5

)
θ(t− 5) +

(
e10 − et

)2 (−θ(10− t)) + et + e2t − 2et+10 + e20 − 1
)
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6.5.4 problem 4
Internal problem ID [859]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 3y − sin(t)− (δ(−3π + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 54� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+3*y(t)=sin(t)+Dirac(t-3*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =
e−t cos

(
t
√
2
)

4 +

√
2 θ(−3π + t) sin

(√
2 (−3π + t)

)
e3π−t

2 + sin(t)
4 − cos(t)

4

3 Solution by Mathematica
Time used: 0.776 (sec). Leaf size: 80� �
DSolve[{y''[t]+2*y'[t]+3*y[t]==Sin[t]+DiracDelta[t-3*Pi],{y[0]==0,y'[0]==1/2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

−t
(
−2

√
2 e3πθ(t− 3π) sin

(√
2 (3π − t)

)
+

√
2 sin

(√
2 t
)
+ cos

(√
2 t
)

+ et(sin(t)− cos(t))
)
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6.5.5 problem 5
Internal problem ID [860]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − (δ(−2π + t)) cos(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 15� �
dsolve([diff(y(t),t$2)+y(t)=Dirac(t-2*Pi)*cos(t),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = sin(t) (θ(−2π + t) + 1)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16� �
DSolve[{y''[t]+y[t]==DiracDelta[t-2*Pi]*Cos[t],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (θ(t− 2π) + 1) sin(t)
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6.5.6 problem 6
Internal problem ID [861]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 2
(
δ
(
t− π

4

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)+4*y(t)=2*Dirac(t-Pi/4),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −θ
(
t− π

4

)
cos (2t)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 25� �
DSolve[{y''[t]+4*y[t]==2*DiracDelta[t-Pi/4],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(t) cos(t)− θ(4t− π) cos(2t)
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6.5.7 problem 7
Internal problem ID [862]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − cos(t)−
(
δ
(
t− π

2

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 47� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=cos(t)+Dirac(t-Pi/2),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −θ
(
t− π

2

)
cos(t)e−t+π

2 + (− cos(t)− 3 sin(t)) e−t

5 + cos(t)
5 + 2 sin(t)

5

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 50� �
DSolve[{y''[t]+2*y'[t]+2*y[t]==Cos[t]+DiracDelta[t-Pi/2],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5e

−t
((
−5eπ/2θ(2t− π) + et − 1

)
cos(t) +

(
2et − 3

)
sin(t)

)
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6.5.8 problem 8
Internal problem ID [863]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − y − (δ(t− 1)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 0, y′′′(0) = 0]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 29� �
dsolve([diff(y(t),t$4)-y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 0],y(t), singsol=all)� �

y(t) = −θ(t− 1) (−et−1 + e−t+1 + 2 sin (t− 1))
4

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 28� �
DSolve[{y''''[t]-y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==0,y''[0]==0,y'''[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2θ(t− 1)(sin(1− t)− sinh(1− t))
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6.5.9 problem 10(a)
Internal problem ID [864]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 10(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′

2 + y − (δ(t− 1)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+1/2*diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =
4θ(t− 1)

√
15 e 1

4−
t
4 sin

(√
15 (t−1)

4

)
15

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 40� �
DSolve[{y''[t]+1/2*y'[t]+y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
4e 1

4−
t
4 θ(t− 1) sin

(
1
4

√
15 (t− 1)

)
√
15
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6.5.10 problem 10(c)
Internal problem ID [865]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 10(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′

4 + y − (δ(t− 1)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+1/4*diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =
8θ(t− 1)

√
7 e 1

8−
t
8 sin

(
3
√
7 (t−1)
8

)
21

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 42� �
DSolve[{y''[t]+1/4*y'[t]+y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
8e 1

8−
t
8 θ(t− 1) sin

(
3
8

√
7 (t− 1)

)
3
√
7
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6.5.11 problem 12
Internal problem ID [866]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − θ(t− 4 + k)− θ(t− 4− k)
2k = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 83� �
dsolve([diff(y(t),t$2)+y(t)=1/(2*k)*(Heaviside(t-(4-k)) - Heaviside(t-(4+k)) ),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �
y(t)

= (θ(4 + k) + θ(t− 4− k)− 1) cos (−t+ 4 + k)− θ(t− 4− k) + (− cos (t− 4 + k) + 1) θ(t− 4 + k)− θ(−4 + k) cos(t)− θ(4 + k) cos(t) + θ(−4 + k) cos (t− 4 + k) + cos(t)
2k

3 Solution by Mathematica
Time used: 0.73 (sec). Leaf size: 181� �
DSolve[{y''[t]+y[t]==1/(2*k)*(UnitStep[t-(4-k)] - UnitStep[t-(4+k)] ),{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (cos(k−t+4)−1)θ(−k+t−4)−(cos(−k−t+4)−1)θ(k+t−4)
2k if − 4 < k < 4

y(t) → cos(−k−t+4)−cos(t)+(cos(k−t+4)−1)θ(−k+t−4)−(cos(−k−t+4)−1)θ(k+t−4)
2k if k > 4

y(t) → − cos(k−t+4)+cos(t)+(cos(k−t+4)−1)θ(−k+t−4)−(cos(−k−t+4)−1)θ(k+t−4)
2k if k < −4
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6.5.12 problem 19(a)
Internal problem ID [867]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 19(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − f(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 43� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=f(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =
(
− cos(t)

(∫ t

0
f(_z1 ) sin (_z1 ) e_z1d_z1

)
+ sin(t)

(∫ t

0
f(_z1 ) cos (_z1 ) e_z1d_z1

))
e−t

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 98� �
DSolve[{y''[t]+2*y'[t]+2*y[t]==f[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t

(
sin(t)

(∫ t

1
eK[1] cos(K[1])f(K[1])dK[1]−

∫ 0

1
eK[1] cos(K[1])f(K[1])dK[1]

)
+ cos(t)

(∫ t

1
−eK[2]f(K[2]) sin(K[2])dK[2]−

∫ 0

1
−eK[2]f(K[2]) sin(K[2])dK[2]

))
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6.5.13 problem 19(b)
Internal problem ID [868]

Book: Elementary differential equations and boundary value problems, 11th ed., Boyce, DiPrima,
Meade
Section: Chapter 6.5, The Laplace Transform. Impulse functions. page 273
Problem number: 19(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − (δ(−π + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 20� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Dirac(t-Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = − sin(t)θ(−π + t) eπ−t

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22� �
DSolve[{y''[t]+2*y'[t]+2*y[t]==DiracDelta[t-Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −eπ−tθ(t− π) sin(t)
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7.1.1 problem 2(a)
Internal problem ID [869]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) = 2*y(x),y(x), singsol=all)� �

y(x) = c1e2x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16� �
DSolve[y'[x]== y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → 0
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7.1.2 problem 2(b)
Internal problem ID [870]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) +y(x)= x^2,y(x), singsol=all)� �

y(x) =
x3

3 + c1
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19� �
DSolve[x*y'[x] +y[x]== x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

3 + c1
x
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7.1.3 problem 2(c)
Internal problem ID [871]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yx+ y′ − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) +2*x*y(x)= x,y(x), singsol=all)� �

y(x) = 1
2 + e−x2

c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 26� �
DSolve[y'[x] +2*x*y[x]== x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 + c1e

−x2

y(x) → 1
2
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7.1.4 problem 2(d)
Internal problem ID [872]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′ + x
(
−1 + y2

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve(2*diff(y(x),x) +x*(y(x)^2-1)= 0,y(x), singsol=all)� �

y(x) = tanh
(
x2

4 + c1
2

)

3 Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 28� �
DSolve[2*y'[x] +x*(y[x]^2-1)== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh
(
1
4
(
x2 − 4c1

))
y(x) → −1

y(x) → 1
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7.1.5 problem 2(e)
Internal problem ID [873]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2(1 + y2
)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = x^2*(1+y(x)^2),y(x), singsol=all)� �

y(x) = tan
(
x3

3 + c1

)

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 30� �
DSolve[y'[x] == x^2*(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x3

3 + c1

)
y(x) → −i

y(x) → i

1828



7.1. Chapter 1, Introduction. Section 1.2 . . . CHAPTER 7. ELEMENTARY . . .

7.1.6 problem 3(a)
Internal problem ID [874]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + x = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = -x,y(x), singsol=all)� �

y(x) = −x2

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 15� �
DSolve[y'[x] == -x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

2 + c1
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7.1.7 problem 3(b)
Internal problem ID [875]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + sin(x)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = -x*sin(x),y(x), singsol=all)� �

y(x) = x cos(x)− sin(x) + c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 16� �
DSolve[y'[x] == -x*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sin(x) + x cos(x) + c1
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7.1.8 problem 3(c)
Internal problem ID [876]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x ln(x) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = x*ln(x),y(x), singsol=all)� �

y(x) = ln(x)x2

2 − x2

4 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y'[x] == x*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

4 + 1
2x

2 log(x) + c1
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7.1.9 problem 4(a)
Internal problem ID [877]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + exx = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) = -x*exp(x),y(0) = 1],y(x), singsol=all)� �

y(x) = −(x− 1) ex

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 13� �
DSolve[{y'[x] == -x*Exp[x],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex(x− 1)

1832



7.1. Chapter 1, Introduction. Section 1.2 . . . CHAPTER 7. ELEMENTARY . . .

7.1.10 problem 4(b)
Internal problem ID [878]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x sin
(
x2) = 0

With initial conditions [
y

(√
2

√
π

2

)
= 1
]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 12� �
dsolve([diff(y(x),x) = x*sin(x^2),y(1/2*2^(1/2)*Pi^(1/2)) = 1],y(x), singsol=all)� �

y(x) = −cos (x2)
2 + 1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 15� �
DSolve[{y'[x] == x*Sin[x^2],y[Sqrt[Pi/2]]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1− cos (x2)
2
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7.1.11 problem 4(c)
Internal problem ID [879]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − tan(x) = 0

With initial conditions [
y
(π
4

)
= 3
]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 15� �
dsolve([diff(y(x),x) = tan(x),y(1/4*Pi) = 3],y(x), singsol=all)� �

y(x) = − ln (cos(x)) + 3− ln(2)
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 18� �
DSolve[{y'[x] == Tan[x],y[Pi/4]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(cos(x)) + 3− log(2)
2

1834



7.1. Chapter 1, Introduction. Section 1.2 . . . CHAPTER 7. ELEMENTARY . . .

7.1.12 problem 5(a)
Internal problem ID [880]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 5(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x) + y tan(x) = 0

With initial conditions [
y
(π
4

)
=

√
2 π

8

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 8� �
dsolve([diff(y(x),x) = cos(x)-y(x)*tan(x),y(1/4*Pi) = 1/8*2^(1/2)*Pi],y(x), singsol=all)� �

y(x) = x cos(x)

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 9� �
DSolve[{y'[x] ==Cos[x]-y[x]*Tan[x],y[Pi/4]==Pi/(4*Sqrt[2])},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cos(x)
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7.1.13 problem 5(b)
Internal problem ID [881]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 5(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x2 − 2yx2 + 2
x3 = 0

With initial conditions [
y(1) = 3

2

]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 19� �
dsolve([diff(y(x),x) = (x^2-2*x^2*y(x)+2)/x^3,y(1) = 3/2],y(x), singsol=all)� �

y(x) =
x2

2 + 2 ln(x) + 1
x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 19� �
DSolve[{y'[x] ==(x^2-2*x^2*y[x]+2)/x^3,y[1]==3/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 + 2 log(x)

x2 + 1
2
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7.1.14 problem 5(c)
Internal problem ID [882]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 5(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x
(
1 + y2

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 10� �
dsolve([diff(y(x),x) = x*(1+y(x)^2),y(0) = 0],y(x), singsol=all)� �

y(x) = tan
(
x2

2

)

3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 13� �
DSolve[{y'[x] ==x*(1+y[x]^2),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x2

2

)
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7.1.15 problem 5(d)
Internal problem ID [883]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 5(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y(1 + y)
x

= 0

With initial conditions

[y(1) = −2]

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) = (- y(x)*(y(x)+1))/x,y(1) = -2],y(x), singsol=all)� �

y(x) = 2
−2 + x

3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 12� �
DSolve[{y'[x] ==(- y[x]*(y[x]+1))/x,y[1]==-2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
x− 2
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7.1.16 problem 8(a)
Internal problem ID [884]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 8(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ay
a−1
a = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 9� �
dsolve(diff(y(x),x) = a*y(x)^( (a-1)/a),y(x), singsol=all)� �

y(x) = (c1 + x)a

3 Solution by Mathematica
Time used: 0.678 (sec). Leaf size: 28� �
DSolve[y'[x] ==a*y[x]^( (a-1)/a),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x+ c1

a

)
a

y(x) → 0
a

a−1
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7.1.17 problem 9
Internal problem ID [885]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − |y| − 1 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.171 (sec). Leaf size: 19� �
dsolve([diff(y(x),x) = abs(y(x))+1,y(0) = 0],y(x), singsol=all)� �

y(x) = ex − 1

y(x) = 1− e−x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x] ==Abs[y[x]]+1,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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7.1.18 problem 10(a)
Internal problem ID [886]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 1, Introduction. Section 1.2 Page 14
Problem number: 10(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

y′ + 1 + x

2 −
√

x2 + 4x+ 4y
2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = 1/2*(-(x+2)+sqrt(x^2+4*x+4*y(x))),y(x), singsol=all)� �

x− 2
√

y(x) + x2

4 + x − c1 = 0

3 Solution by Mathematica
Time used: 0.804 (sec). Leaf size: 46� �
DSolve[y'[x] ==1/2*(-(x+2)+Sqrt[x^2+4*x+4*y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(−2x+ ec1(2x+ 2 + ec1) + 1)

y(x) → 1

y(x) → 1
4(1− 2x)
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7.2. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.2.1 problem 1
Internal problem ID [887]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) + a*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ax

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19� �
DSolve[y'[x] + a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ax

y(x) → 0
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7.2.2 problem 2
Internal problem ID [888]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 3yx2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) + 3*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x3

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20� �
DSolve[y'[x] +3*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x3

y(x) → 0
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7.2.3 problem 3
Internal problem ID [889]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ ln(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x) + ln(x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
ln(x)2

2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23� �
DSolve[x*y'[x] +Log[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− 1

2 log2(x)

y(x) → 0
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7.2.4 problem 4
Internal problem ID [890]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x) + 3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x3

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16� �
DSolve[x*y'[x] +3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x3

y(x) → 0

1847
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7.2.5 problem 5
Internal problem ID [891]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(x^2*diff(y(x),x) + y(x)=0,y(x), singsol=all)� �

y(x) = c1e
1
x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[x^2*y'[x] +y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
x

y(x) → 0

1848



7.2. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.2.6 problem 6
Internal problem ID [892]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + (x+ 1) y
x

= 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([diff(y(x),x) + ((1+x)/x)*y(x)=0,y(1) = 1],y(x), singsol=all)� �

y(x) = e1−x

x

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 16� �
DSolve[{y'[x] +((1+x)/x)*y[x]==0,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e1−x

x
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7.2.7 problem 7
Internal problem ID [893]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+
(
1 + 1

ln(x)

)
y = 0

With initial conditions

[y(e) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([x*diff(y(x),x) + (1+1/ln(x))*y(x)=0,y(exp(1)) = 1],y(x), singsol=all)� �

y(x) = e
x ln(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 18� �
DSolve[{y'[x] +(1+1/Log[x])*y[x]==0,y[Exp[1]]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−li(x)+li(e)−x+e
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7.2.8 problem 8
Internal problem ID [894]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ (1 + x cot(x)) y = 0

With initial conditions [
y
(π
2

)
= 2
]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 13� �
dsolve([x*diff(y(x),x) + (1+x*cot(x))*y(x)=0,y(1/2*Pi) = 2],y(x), singsol=all)� �

y(x) = π

x sin(x)

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 65� �
DSolve[{y'[x] +(1+x*Cot[x])*y[x]==0,y[Pi/2]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 21+π
2
(
1− e2ix

)−x exp
(
− 1
12i
(
−6PolyLog

(
2, e2ix

)
− 6x(x+ 2i) + π(π + 6i)

))
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7.2.9 problem 9
Internal problem ID [895]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy
x2 + 1 = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) - (2*x)/(1+x^2)*y(x)=0,y(0) = 2],y(x), singsol=all)� �

y(x) = 2x2 + 2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 12� �
DSolve[{y'[x] -(2*x)/(1+x^2)*y[x]==0,y[0]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
(
x2 + 1

)
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7.2.10 problem 10
Internal problem ID [896]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + ky

x
= 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 11� �
dsolve([diff(y(x),x) +k/x*y(x)=0,y(1) = 3],y(x), singsol=all)� �

y(x) = 3x−k

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 12� �
DSolve[{y'[x] +k/x*y[x]==0,y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x−k
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7.2.11 problem 11
Internal problem ID [897]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + tan (kx) y = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 18� �
dsolve([diff(y(x),x) +tan(k*x)*y(x)=0,y(0) = 2],y(x), singsol=all)� �

y(x) = 2
(

2
cos (2kx) + 1

)− 1
2k

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 15� �
DSolve[{y'[x] +Tan[k*x]*y[x]==0,y[0]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 k
√

cos(kx)
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7.2.12 problem 12
Internal problem ID [898]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 3y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) +3*y(x)=1,y(x), singsol=all)� �

y(x) = 1
3 + e−3xc1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 24� �
DSolve[y'[x] +3*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3 + c1e

−3x

y(x) → 1
3
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7.2.13 problem 13
Internal problem ID [899]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ +
(
1
x
− 1
)
y + 2

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) +(1/x-1)*y(x)=-2/x,y(x), singsol=all)� �

y(x) = 2
x
+ exc1

x

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 17� �
DSolve[y'[x] +(1/x-1)*y[x]==-2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 + c1e
x

x
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7.2.14 problem 14
Internal problem ID [900]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2yx− x e−x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) +2*x*y(x)=x*exp(-x^2),y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
e−x2

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 24� �
DSolve[y'[x] +2*x*y[x]==x*Exp[-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2(
x2 + 2c1

)
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7.2.15 problem 15
Internal problem ID [901]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy
x2 + 1 − e−x2

x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) +(2*x)/(1+x^2)*y(x)=exp(-x^2)/(1+x^2),y(x), singsol=all)� �

y(x) =

√
π erf(x)

2 + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 28� �
DSolve[y'[x] +(2*x)/(1+x^2)*y[x]==Exp[-x^2]/(1+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
π Erf(x) + 2c1

2x2 + 2
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7.2.16 problem 16
Internal problem ID [902]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− 7

x2 − 3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) +1/x*y(x)=7/x^2+3,y(x), singsol=all)� �

y(x) =
3x2

2 + 7 ln(x) + c1
x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24� �
DSolve[y'[x] +1/x*y[x]==7/x^2+3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x
2 + 7 log(x)

x
+ c1

x
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7.2.17 problem 17
Internal problem ID [903]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 4y
x− 1 − 1

(x− 1)5
− sin(x)

(x− 1)4
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) +4/(x-1)*y(x)=1/(x-1)^5+sin(x)/(x-1)^4,y(x), singsol=all)� �

y(x) = − cos(x) + ln (x− 1) + c1

(x− 1)4

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 22� �
DSolve[y'[x] +4/(x-1)*y[x]==1/(x-1)^5+Sin[x]/(x-1)^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− 1)− cos(x) + c1
(x− 1)4
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7.2.18 problem 18
Internal problem ID [904]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y
(
2x2 + 1

)
− x3e−x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x) +(1+2*x^2)*y(x)=x^3*exp(-x^2),y(x), singsol=all)� �

y(x) =

(
x4

4 + c1
)
e−x2

x

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 27� �
DSolve[x*y'[x] +(1+2*x^2)*y[x]==x^3*Exp[-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(x4 + 4c1)
4x
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7.2.19 problem 19
Internal problem ID [905]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ 2y − 2
x2 − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x) +2*y(x)=2/x^2+1,y(x), singsol=all)� �

y(x) =
x2

2 + 2 ln(x) + c1
x2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 22� �
DSolve[x*y'[x] +2*y[x]==2/x^2+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 log(x)
x2 + c1

x2 + 1
2
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7.2.20 problem 20
Internal problem ID [906]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x) + y tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) +tan(x)*y(x)=cos(x),y(x), singsol=all)� �

y(x) = (c1 + x) cos(x)

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 12� �
DSolve[y'[x] +Tan[x]*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1) cos(x)
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7.2.21 problem 21
Internal problem ID [907]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ 1) y′ + 2y − sin(x)
x+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve((1+x)*diff(y(x),x) +2*y(x)=sin(x)/(1+x),y(x), singsol=all)� �

y(x) = − cos(x) + c1

(x+ 1)2

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 18� �
DSolve[(1+x)*y'[x] +2*y[x]==Sin[x]/(1+x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + c1
(x+ 1)2
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7.2.22 problem 22
Internal problem ID [908]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(−2 + x) (x− 1) y′ − (4x− 3) y − (−2 + x)3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 55� �
dsolve((x-2)*(x-1)*diff(y(x),x) -(4*x-3)*y(x)=(x-2)^3,y(x), singsol=all)� �

y(x) = (x5 − 10x4 + 40x3 − 80x2 + 80x− 32) c1
x− 1 − x3 − 6x2 + 12x− 8

2 (x− 1)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 30� �
DSolve[(x-2)*(x-1)*y'[x] -(4*x-3)*y[x]==(x-2)^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)3 (−1 + 2c1(x− 2)2)
2(x− 1)
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7.2.23 problem 23
Internal problem ID [909]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2 sin(x) cos(x)y − e−
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) +(2*sin(x)*cos(x))*y(x)=exp(-sin(x)^2),y(x), singsol=all)� �

y(x) = (c1 + x) e− 1
2+

cos(2x)
2

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 24� �
DSolve[y'[x] +(2*Sin[x]*Cos[x])*y[x]==Exp[-Sin[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x+

√
e c1

)
e− sin2(x)
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7.2.24 problem 24
Internal problem ID [910]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 + 3yx− ex = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x) +3*x*y(x)=exp(x),y(x), singsol=all)� �

y(x) = (x− 1) ex + c1
x3

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 19� �
DSolve[x^2*y'[x] +3*x*y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 1) + c1
x3
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7.2.25 problem 25
Internal problem ID [911]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 7y − e3x = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 16� �
dsolve([diff(y(x),x) +7*y(x)=exp(3*x),y(0) = 0],y(x), singsol=all)� �

y(x) = (e10x − 1) e−7x

10

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 21� �
DSolve[{y'[x] +7*y[x]==Exp[3*x],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10e

−7x(e10x − 1
)

1868



7.2. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.2.26 problem 26
Internal problem ID [912]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(
x2 + 1

)
y′ + 4yx− 2

x2 + 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve([(1+x^2)*diff(y(x),x)+4*x*y(x)=2/(1+x^2),y(0) = 1],y(x), singsol=all)� �

y(x) = 1 + 2x
(x2 + 1)2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18� �
DSolve[{(1+x^2)*y'[x]+4*x*y[x]==2/(1+x^2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ 1
(x2 + 1)2
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7.2.27 problem 27
Internal problem ID [913]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ 3y − 2
x (x2 + 1) = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 19� �
dsolve([x*diff(y(x),x)+3*y(x)=2/(x*(1+x^2)),y(-1) = 0],y(x), singsol=all)� �

y(x) = ln (x2 + 1)− ln(2)
x3

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19� �
DSolve[{x*y'[x]+3*y[x]==2/(x*(1+x^2)),y[-1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
log
(1
2(x

2 + 1)
)

x3

1870



7.2. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.2.28 problem 28
Internal problem ID [914]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(x)y − cos(x) = 0

With initial conditions [
y
(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)+cot(x)*y(x)=cos(x),y(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = −(cos2(x)) + 2
2 sin(x)

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 16� �
DSolve[{y'[x]+Cot[x]*y[x]==Cos[x],y[Pi/2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)− 1
2 cos(x) cot(x)
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7.2.29 problem 29
Internal problem ID [915]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− 2

x2 − 1 = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 22� �
dsolve([diff(y(x),x)+y(x)/x=2/x^2+1,y(-1) = 0],y(x), singsol=all)� �

y(x) = −4iπ + x2 + 4 ln(x)− 1
2x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 26� �
DSolve[{y'[x]+y[x]/x==2/x^2+1,y[-1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 4 log(x)− 4iπ − 1
2x
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7.2.30 problem 30
Internal problem ID [916]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− 1) y′ + 3y − 1
(x− 1)3

− sin(x)
(x− 1)2

= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 23� �
dsolve([(x-1)*diff(y(x),x)+3*y(x)=1/(x-1)^3+sin(x)/(x-1)^2,y(0) = 1],y(x), singsol=all)� �

y(x) = − cos(x) + ln (x− 1)− iπ

(x− 1)3

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 25� �
DSolve[{(x-1)*y'[x]+3*y[x]==1/(x-1)^3+Sin[x]/(x-1)^2,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− 1)− cos(x)− iπ

(x− 1)3
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7.2.31 problem 31
Internal problem ID [917]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ 2y − 8x2 = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([x*diff(y(x),x)+2*y(x)=8*x^2,y(1) = 3],y(x), singsol=all)� �

y(x) = 2x4 + 1
x2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 14� �
DSolve[{x*y'[x]+2*y[x]==8*x^2,y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x2 + 1
x2
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7.2.32 problem 32
Internal problem ID [918]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− 2y + x2 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([x*diff(y(x),x)-2*y(x)=-x^2,y(1) = 1],y(x), singsol=all)� �

y(x) = (− ln(x) + 1)x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 14� �
DSolve[{x*y'[x]-2*y[x]==-x^2,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2(log(x)− 1)
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7.2.33 problem 33
Internal problem ID [919]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yx+ y′ − x = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)+2*x*y(x)=x,y(0) = 3],y(x), singsol=all)� �

y(x) = 1
2 + 5 e−x2

2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20� �
DSolve[{y'[x]+2*x*y[x]==x,y[0]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5e−x2

2 + 1
2
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7.2.34 problem 34
Internal problem ID [920]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− 1) y′ + 3y − 1 + (x− 1) (sec2(x))
(x− 1)3

= 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 22� �
dsolve([(x-1)*diff(y(x),x)+3*y(x)= (1+(x-1)*sec(x)^2)/(x-1)^3,y(0) = -1],y(x), singsol=all)� �

y(x) = ln (x− 1) + tan(x) + 1− iπ

(x− 1)3

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 21� �
DSolve[{(x-1)*y'[x]+3*y[x]==(1+(x-1)*Sec[x]^2)/(x-1)^3,y[0]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(1− x) + tan(x) + 1
(x− 1)3
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7.2.35 problem 35
Internal problem ID [921]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(2 + x) y′ + 4y − 2x2 + 1
x (2 + x)3

= 0

With initial conditions

[y(−1) = 2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve([(x+2)*diff(y(x),x)+4*y(x)= (1+2*x^2)/(x*(x+2)^3),y(-1) = 2],y(x), singsol=all)� �

y(x) = x2 + ln(x) + 1− iπ

(2 + x)4

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 23� �
DSolve[{(x+2)*y'[x]+4*y[x]== (1+2*x^2)/(x*(x+2)^3),y[-1]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + log(x)− iπ + 1
(x+ 2)4
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7.2.36 problem 36
Internal problem ID [922]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 − 1

)
y′ − 2yx−

(
x2 − 1

)
x = 0

With initial conditions

[y(0) = 4]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 25� �
dsolve([(x^2-1)*diff(y(x),x)-2*x*y(x)= x*(x^2-1),y(0) = 4],y(x), singsol=all)� �

y(x) = (−iπ + ln (x− 1) + ln (x+ 1)− 8) (x2 − 1)
2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 27� �
DSolve[{(x^2-1)*y'[x]-2*x*y[x]== x*(x^2-1),y[0]==4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x2 − 1

) (
log
(
x2 − 1

)
− iπ − 8

)

1879



7.2. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.2.37 problem 44
Internal problem ID [923]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− 2y + 1 = 0

With initial conditions [
y(0) = 1

2

]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 11� �
dsolve([x*diff(y(x),x)-2*y(x)= -1,y(0) = 1/2],y(x), singsol=all)� �

y(x) = 1
2 + c1x

2

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 8� �
DSolve[{x*y'[x]-2*y[x]== -1,y[0]==1/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
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7.2.38 problem 48(a)
Internal problem ID [924]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 48(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
sec2(y)

)
y′ − 3 tan(y) + 1 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 14� �
dsolve(sec(y(x))^2*diff(y(x),x)-3*tan(y(x))= -1,y(x), singsol=all)� �

y(x) = arctan
(
c1e3x
3 + 1

3

)
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3 Solution by Mathematica
Time used: 6.941 (sec). Leaf size: 251� �
DSolve[Sec[y[x]]^2*y'[x]-3*Tan[y[x]]== -1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
− 3e6c1√

e6x − 2e3x+6c1 + 10e12c1

)
y(x) → ArcCos

(
− 3e6c1√

e6x − 2e3x+6c1 + 10e12c1

)
y(x) → −ArcCos

(
3e6c1√

e6x − 2e3x+6c1 + 10e12c1

)
y(x) → ArcCos

(
3e6c1√

e6x − 2e3x+6c1 + 10e12c1

)
y(x) → −π

2

y(x) → π

2

y(x) → ArcTan(3) + π

2

y(x) → ArcTan(3)− π

2

y(x) → ArcCos
(

3√
10

)
y(x) → −ArcTan(3)− π

2
y(x) → cot−1(3)
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7.2.39 problem 48(b)
Internal problem ID [925]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 48(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

ey2
(
2yy′ + 2

x

)
− 1

x2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 35� �
dsolve(exp(y(x)^2)*(2*y(x)*diff(y(x),x)+2/x)= 1/x^2,y(x), singsol=all)� �

y(x) =

√
ln
(
−c1 − x

x2

)

y(x) = −

√
ln
(
−c1 − x

x2

)

3 Solution by Mathematica
Time used: 3.106 (sec). Leaf size: 37� �
DSolve[Exp[y[x]^2]*(2*y[x]*y'[x]+2/x)== 1/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
log
(
x+ c1
x2

)

y(x) →

√
log
(
x+ c1
x2

)
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7.2.40 problem 48(c)
Internal problem ID [926]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 48(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

xy′

y
+ 2 ln(y)− 4x2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)/y(x)+2*ln(y(x))= 4*x^2,y(x), singsol=all)� �

y(x) = ex2e−
c1
x2

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 17� �
DSolve[x*y'[x]/y[x]+2*Log[y[x]]== 4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2+ c1

x2
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7.2.41 problem 48(d)
Internal problem ID [927]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Linear first order. Section 2.1 Page 41
Problem number: 48(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Riccati]

Solve

y′

(1 + y)2
− 1

x (1 + y) +
3
x2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)/(1+y(x))^2-1/(x*(1+y(x)))= -3/x^2,y(x), singsol=all)� �

y(x) = −1 + x

3 ln(x) + 3c1

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 24� �
DSolve[y'[x]/(1+y[x])^2-1/(x*(1+y[x]))== -3/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + x

3(log(x) + c1)

y(x) → −1
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7.3 Chapter 2, First order equations. separable
equations. Section 2.2 Page 52

Local contents
7.3.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1887
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7.3.1 problem 1
Internal problem ID [928]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2 + 2x+ 1
y − 2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 53� �
dsolve(diff(y(x),x)= (3*x^2+2*x+1)/(y(x)-2),y(x), singsol=all)� �

y(x) = 2−
√
2x3 + 2x2 + 2c1 + 2x+ 4

y(x) = 2 +
√

2x3 + 2x2 + 2c1 + 2x+ 4

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 56� �
DSolve[y'[x]== (3*x^2+2*x+1)/(y[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−
√
2
√

x3 + x2 + x+ 2 + c1

y(x) → 2 +
√
2
√

x3 + x2 + x+ 2 + c1
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7.3.2 problem 2
Internal problem ID [929]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x) sin(y) + cos(y)y′ = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 12� �
dsolve(sin(x)*sin(y(x))+cos(y(x))*diff(y(x),x)= 0,y(x), singsol=all)� �

y(x) = arcsin
(
ecos(x)
c1

)

3 Solution by Mathematica
Time used: 7.558 (sec). Leaf size: 22� �
DSolve[Sin[x]*Sin[y[x]]+Cos[y[x]]*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
ecos(x)+

c1
2

)
y(x) → 0
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7.3.3 problem 3
Internal problem ID [930]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y2 + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)+y(x)^2+y(x)= 0,y(x), singsol=all)� �

y(x) = 1
xc1 − 1

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 27� �
DSolve[x*y'[x]+y[x]^2+y[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−1 + e−c1x

y(x) → −1

y(x) → 0
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7.3.4 problem 5
Internal problem ID [931]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(
3y3 + 3y cos(y) + 1

)
y′ + (1 + 2x) y

x2 + 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 25� �
dsolve((3*y(x)^3+3*y(x)*cos(y(x))+1)*diff(y(x),x)+((2*x+1)*y(x))/(1+x^2)= 0,y(x), singsol=all)� �

ln
(
x2 + 1

)
+ arctan(x) + y(x)3 + 3 sin (y(x)) + ln (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.369 (sec). Leaf size: 40� �
DSolve[(3*y[x]^3+3*y[x]*Cos[y[x]]+1)*y'[x]+((2*x+1)*y[x])/(1+x^2)== 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → InverseFunction

[
#13 + log(#1) + 3 sin(#1)&

] [
−ArcTan(x)− log

(
x2 + 1

)
+ c1

]
y(x) → 0
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7.3.5 problem 6
Internal problem ID [932]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′x2 −
(
−1 + y2

) 3
2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(x^2*y(x)*diff(y(x),x)= (y(x)^2-1)^(3/2),y(x), singsol=all)� �

−1
x
+ (y(x)− 1) (y(x) + 1)

(y(x)2 − 1)
3
2

+ c1 = 0

3 Solution by Mathematica
Time used: 0.674 (sec). Leaf size: 105� �
DSolve[x^2*y[x]*y'[x]== (y[x]^2-1)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

1 + x (x+ c12x− 2c1)
1− c1x

y(x) →
√

1 + x (x+ c12x− 2c1)
−1 + c1x

y(x) → −1

y(x) → 1

y(x) → − x√
x2

y(x) → x√
x2
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7.3.6 problem 7
Internal problem ID [933]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2(1 + y2
)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)= x^2*(1+y(x)^2),y(x), singsol=all)� �

y(x) = tan
(
x3

3 + c1

)

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 30� �
DSolve[y'[x]== x^2*(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x3

3 + c1

)
y(x) → −i

y(x) → i
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7.3.7 problem 8
Internal problem ID [934]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)*(1+x^2)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 22� �
DSolve[y'[x]*(1+x^2)+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x2 + 1

y(x) → 0

1893
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7.3.8 problem 9
Internal problem ID [935]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (x− 1) (y − 1) (y − 2) = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)=(x-1)*(y(x)-1)*(y(x)-2),y(x), singsol=all)� �

y(x) = −2 + c1e
1
2x

2−x

c1e
1
2x

2−x − 1

3 Solution by Mathematica
Time used: 0.411 (sec). Leaf size: 36� �
DSolve[y'[x]==(x-1)*(y[x]-1)*(y[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 1
1− e

1
2 (x−2)x+c1

y(x) → 1

y(x) → 2
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7.3.9 problem 10
Internal problem ID [936]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(y − 1)2 y′ − 2x− 3 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 102� �
dsolve((y(x)-1)^2*diff(y(x),x)=2*x+3,y(x), singsol=all)� �

y(x) =
(
3x2 + 3c1 + 9x

) 1
3 + 1

y(x) = −(3x2 + 3c1 + 9x)
1
3

2 − i
√
3 (3x2 + 3c1 + 9x)

1
3

2 + 1

y(x) = −(3x2 + 3c1 + 9x)
1
3

2 + i
√
3 (3x2 + 3c1 + 9x)

1
3

2 + 1

3 Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 97� �
DSolve[(y[x]-1)^2*y'[x]==2*x+3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 3
√

3x(x+ 3)− 1 + 3c1

y(x) → 1 + 1
2i
(√

3 + i
)

3
√
3x(x+ 3)− 1 + 3c1

y(x) → 1 + 1
2

(
−1− i

√
3
)

3
√
3x(x+ 3)− 1 + 3c1
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7.3.10 problem 11
Internal problem ID [937]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2 + 3x+ 2
y − 2 = 0

With initial conditions

[y(1) = 4]

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 25� �
dsolve([diff(y(x),x)=(x^2+3*x+2)/(y(x)-2),y(1) = 4],y(x), singsol=all)� �

y(x) = 2 +
√
6x3 + 27x2 + 36x− 33

3

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 30� �
DSolve[{y'[x]==(x^2+3*x+2)/(y[x]-2),y[1]==4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

2x3

3 + 3x2 + 4x− 11
3 + 2
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7.3.11 problem 12
Internal problem ID [938]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + x
(
y2 + y

)
= 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)+x*(y(x)^2+y(x))=0,y(2) = 1],y(x), singsol=all)� �

y(x) = 1
−1 + 2 e

(−2+x)(2+x)
2

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 22� �
DSolve[{y'[x]+x*(y[x]^2+y[x])==0,y[2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2ex2

2 −2 − 1
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7.3.12 problem 13
Internal problem ID [939]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
3y2 + 4y

)
y′ + 2x+ cos(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.573 (sec). Leaf size: 102� �
dsolve([(3*y(x)^2+4*y(x))*diff(y(x),x)+2*x+cos(x)=0,y(0) = 1],y(x), singsol=all)� �
y(x)

=

(
260− 108x2 − 108 sin(x) + 12

√
81x4 + 162 sin(x)x2 − 81 (cos2(x))− 390x2 − 390 sin(x) + 522

) 1
3

6
+ 8

3
(
260− 108x2 − 108 sin(x) + 12

√
81x4 + 162 sin(x)x2 − 81 (cos2(x))− 390x2 − 390 sin(x) + 522

) 1
3

− 2
3
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3 Solution by Mathematica
Time used: 1.996 (sec). Leaf size: 114� �
DSolve[{(3*y[x]^2+4*y[x])*y'[x]+2*x+Cos[x]==0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

22/3 3
√

−27x2 + 3
√
3
√

(x2 + sin(x)− 3) (27x2 + 27 sin(x)− 49) − 27 sin(x) + 65

+ 8 3
√
2

3
√

−27x2 + 3
√
3
√

(x2 + sin(x)− 3) (27x2 + 27 sin(x)− 49) − 27 sin(x) + 65
− 4
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7.3.13 problem 14
Internal problem ID [940]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + (1 + y) (y − 1) (y − 2)
x+ 1 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 1.921 (sec). Leaf size: 111� �
dsolve([diff(y(x),x)+((y(x)+1)*(y(x)-1)*(y(x)-2))/(x+1)=0,y(1) = 0],y(x), singsol=all)� �

y(x) = RootOf
(
−2048 +

(
x6 + 6x5 + 15x4 + 20x3 + 15x2 + 6x+ 257

)
_Z 18

+
(
−6x6 − 36x5 − 90x4 − 120x3 − 90x2 − 36x− 1542

)
_Z 12

+
(
9x6 + 54x5 + 135x4 + 180x3 + 135x2 + 54x+ 3081

)
_Z 6)6 − 1

3 Solution by Mathematica
Time used: 1.004 (sec). Leaf size: 1128� �
DSolve[{y'[x]+((y[x]+1)*(y[x]-1)*(y[x]-2))/(x+1)==0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
−1− i

√
3
)
x12 − 12i

(
−i+

√
3
)
x11 − 66i

(
−i+

√
3
)
x10 − 220i

(
−i+

√
3
)
x9 − 495i

(
−i+

√
3
)
x8 − 792i

(
−i+

√
3
)
x7 + 2

(
3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 590i

√
3 − 590

)
x6 + 12

(
3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 194i

√
3 − 194

)
x5 + 15

(
2 3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 289i

√
3 − 289

)
x4 + 20

(
2 3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 267i

√
3 − 267

)
x3 + 6

(
5 3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 651i

√
3 − 651

)
x2 + 12

(
3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − 129i

√
3 − 129

)
x+ 257

(
2 3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049 − i

√
3 − 1

)
+ i
(
i+

√
3
)(

−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16
√

(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049
)2/3

2 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257) 3

√
−x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) (x(x(x+ 3) + 3)(x+ 1)3 + 257) (x(x(x+ 3) + 3)(x(x(x+ 3) + 3) + 3) + 259) + 16

√
(x+ 1)12 (x(x+ 2) (x2 + x+ 1) (x(x+ 3) + 3) + 257)3 − 66049
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7.3.14 problem 15
Internal problem ID [941]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2x(1 + y) = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)+2*x*(y(x)+1)=0,y(0) = 2],y(x), singsol=all)� �

y(x) = −1 + 3 e−x2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 16� �
DSolve[{y'[x]+2*x*(y[x]+1)==0,y[0]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3e−x2 − 1

1901
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7.3.15 problem 16
Internal problem ID [942]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy
(
1 + y2

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)=2*x*y(x)*(1+y(x)^2),y(0) = 1],y(x), singsol=all)� �

y(x) = 1√
2 e−2x2 − 1

3 Solution by Mathematica
Time used: 2.275 (sec). Leaf size: 27� �
DSolve[{y'[x]==2*x*y[x]*(1+y[x]^2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → iex
2√

e2x2 − 2
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7.3.16 problem 17
Internal problem ID [943]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
(
x2 + 2

)
− 4x

(
y2 + 2y + 1

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)*(x^2+2)=4*x*(y(x)^2+2*y(x)+1),y(x), singsol=all)� �

y(x) = −2 ln (x2 + 2) + 4c1 + 1
2 (ln (x2 + 2) + 2c1)

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 27� �
DSolve[y'[x]*(x^2+2)==4*x*(y[x]^2+2*y[x]+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1− 1
2 log (x2 + 2) + c1

y(x) → −1
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7.3.17 problem 18
Internal problem ID [944]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2x
(
y3 − 3y + 2

)
= 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.503 (sec). Leaf size: 70� �
dsolve([diff(y(x),x)=-2*x*(y(x)^3-3*y(x)+2),y(0) = 3],y(x), singsol=all)� �
y(x)
= eRootOf

(
18x2e_Z−2 ln

(
e_Z−3

)
e_Z+2 e_Z ln(2)−2 e_Z ln(5)+2_Z e_Z−54x2+6 ln

(
e_Z−3

)
−6 ln(2)+3 e_Z+6 ln(5)−6_Z−15

)
− 2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x]==-2*x*(y[x]^3-3*y[x]+2),y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �
{}
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7.3.18 problem 19
Internal problem ID [945]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x
1 + 2y = 0

With initial conditions

[y(2) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)=2*x/(1+2*y(x)),y(2) = 0],y(x), singsol=all)� �

y(x) = −1
2 +

√
4x2 − 15

2

3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 22� �
DSolve[{y'[x]==2*x/(1+2*y[x]),y[2]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(√
4x2 − 15 − 1

)
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7.3.19 problem 20
Internal problem ID [946]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2y + y2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=2*y(x)-y(x)^2,y(0) = 1],y(x), singsol=all)� �

y(x) = 2
1 + e−2x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 9� �
DSolve[{y'[x]==2*y[x]-y[x]^2,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh(x) + 1
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7.3.20 problem 21
Internal problem ID [947]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x+ yy′ = 0

With initial conditions

[y(3) = −4]

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 15� �
dsolve([x+y(x)*diff(y(x),x)=0,y(3) = -4],y(x), singsol=all)� �

y(x) = −
√
−x2 + 25

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 18� �
DSolve[{x+y[x]*y'[x]==0,y[3]==-4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
25− x2
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7.3.21 problem 22
Internal problem ID [948]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + x2(1 + y) (y − 2)2 = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)+x^2*(y(x)+1)*(y(x)-2)^2=0,y(x), singsol=all)� �

y(x) = eRootOf
(
3x3e_Z+ln

(
e_Z+3

)
e_Z+9c1e_Z−_Z e_Z−3

)
+ 2

3 Solution by Mathematica
Time used: 0.548 (sec). Leaf size: 52� �
DSolve[y'[x]+x^2*(y[x]+1)*(y[x]-2)^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
1
9

(
− 3
#1− 2 − log(#1− 2) + log(#1+ 1)

)
&
] [

−x3

3 + c1

]
y(x) → −1

y(x) → 2
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7.3.22 problem 23
Internal problem ID [949]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ 1) (−2 + x) y′ + y = 0

With initial conditions

[y(1) = −3]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 22� �
dsolve([(x+1)*(x-2)*diff(y(x),x)+y(x)=0,y(1) = -3],y(x), singsol=all)� �

y(x) = −
3 2 2

3

(
1 + i

√
3
)
(x+ 1)

1
3

4 (−2 + x)
1
3

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23� �
DSolve[{(x+1)*(x-2)*y'[x]+y[x]==0,y[1]==-3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3 3
√
x+ 1

3
√
4− 2x

1909
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7.3.23 problem 24
Internal problem ID [950]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 + y2

x2 + 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=(1+y(x)^2)/(1+x^2),y(x), singsol=all)� �

y(x) = tan (arctan(x) + c1)

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 25� �
DSolve[y'[x]==(1+y[x]^2)/(1+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(ArcTan(x) + c1)

y(x) → −i

y(x) → i

1910



7.3. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.3.24 problem 25
Internal problem ID [951]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
−x2 + 1 +

√
1− y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)*sqrt(1-x^2)+sqrt(1-y(x)^2)=0,y(x), singsol=all)� �

y(x) = − sin (arcsin(x) + c1)

3 Solution by Mathematica
Time used: 2.929 (sec). Leaf size: 114� �
DSolve[y'[x]*Sqrt[1-x^2]+Sqrt[1-y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tan

(
ArcTan

(
x√

1− x2

)
− c1

)
√

sec2
(
ArcTan

(
x√

1− x2

)
− c1

)

y(x) →
tan

(
ArcTan

(
x√

1− x2

)
− c1

)
√

sec2
(
ArcTan

(
x√

1− x2

)
− c1

)
y(x) → −1

y(x) → 1
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7.3.25 problem 26
Internal problem ID [952]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos(x)
sin(y) = 0

With initial conditions [
y(π) = π

2

]
3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=cos(x)/sin(y(x)),y(Pi) = 1/2*Pi],y(x), singsol=all)� �

y(x) = π

2 + arcsin (sin(x))

3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 10� �
DSolve[{y'[x]==Cos[x]/Sin[y[x]],y[Pi]==Pi/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcCos(− sin(x))
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7.3.26 problem 27
Internal problem ID [953]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ay + by2 = 0

With initial conditions

[y(0) = y0 ]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 25� �
dsolve([diff(y(x),x)=a*y(x)-b*y(x)^2,y(0) = y0],y(x), singsol=all)� �

y(x) = ay0
(−y0 b+ a) e−ax + y0 b

3 Solution by Mathematica
Time used: 0.622 (sec). Leaf size: 27� �
DSolve[{y'[x]==a*y[x]-b*y[x]^2,y[0]==y0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ay0eax
by0 (eax − 1) + a
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7.3.27 problem 35
Internal problem ID [954]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

y′ + y − 2x e−x

1 + exy = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)+y(x)=(2*x*exp(-x))/(1+y(x)*exp(x)),y(x), singsol=all)� �

y(x) =
(
−1−

√
2x2 − 2c1 + 1

)
e−x

y(x) =
(
−1 +

√
2x2 − 2c1 + 1

)
e−x

3 Solution by Mathematica
Time used: 0.677 (sec). Leaf size: 70� �
DSolve[y'[x]+y[x]==(2*x*Exp[-x])/(1+y[x]*Exp[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−2x
(
ex +

√
e2x (2x2 + 1 + c1)

)
y(x) → e−2x

(
−ex +

√
e2x (2x2 + 1 + c1)

)
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7.3.28 problem 36
Internal problem ID [955]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′x− 2y − x6

x2 + y
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 41� �
dsolve(x*diff(y(x),x)-2*y(x)=x^6/(y(x)+x^2),y(x), singsol=all)� �

y(x) =
(
−1−

√
x2 − 2c1 + 1

)
x2

y(x) =
(
−1 +

√
x2 − 2c1 + 1

)
x2

3 Solution by Mathematica
Time used: 0.545 (sec). Leaf size: 70� �
DSolve[x*y'[x]-2*y[x]==x^6/(y[x]+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

(
1 +

√
1
x5 x2

√
x (x2 + 1 + c1)

)

y(x) → −x2 +
√

1
x5 x4

√
x (x2 + 1 + c1)
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7.3.29 problem 37
Internal problem ID [956]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y − (x+ 1) e4x

(y + ex)2
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 112� �
dsolve(diff(y(x),x)-y(x)=((x+1)*exp(4*x))/(y(x)+exp(x))^2,y(x), singsol=all)� �

y(x) = (3x ex − 3c1 + 1)
1
3 ex − ex

y(x) =
(
−(3x ex − 3c1 + 1)

1
3

2 − i
√
3 (3x ex − 3c1 + 1)

1
3

2

)
ex − ex

y(x) =
(
−(3x ex − 3c1 + 1)

1
3

2 + i
√
3 (3x ex − 3c1 + 1)

1
3

2

)
ex − ex

3 Solution by Mathematica
Time used: 1.513 (sec). Leaf size: 143� �
DSolve[y'[x]-y[x]==((x+1)*Exp[4*x])/(y[x]+Exp[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex + e3x 3
√

e−6x (3exx+ 1 + 3c1)

y(x) → −ex + 1
2i
(√

3 + i
)
e3x 3
√

e−6x (3exx+ 1 + 3c1)

y(x) → −ex − 1
2

(
1 + i

√
3
)
e3x 3
√

e−6x (3exx+ 1 + 3c1)
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7.3.30 problem 38
Internal problem ID [957]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. separable equations. Section 2.2 Page 52
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

y′ − 2y − x e2x
1− y e−2x = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 84� �
dsolve(diff(y(x),x)-2*y(x)=x*exp(2*x)/(1-y(x)*exp(-2*x)),y(x), singsol=all)� �

y(x) =
(
e−2x +

√
−e−4xx2 − 2 e−4xc1 + e−4x

)
e4x

y(x) = −
(
−e−2x +

√
−e−4xx2 − 2 e−4xc1 + e−4x

)
e4x

3 Solution by Mathematica
Time used: 0.937 (sec). Leaf size: 72� �
DSolve[y'[x]-2*y[x]==x*Exp[2*x]/(1-y[x]*Exp[-2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x −
√
x2 − 1− c1√
−e−4x

y(x) → e2x +
√

x2 − 1− c1√
−e−4x
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7.4.1 problem 1
Internal problem ID [958]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x2 + y2

sin(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)/sin(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x^2+y[x]^2)/Sin[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.2 problem 2
Internal problem ID [959]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − y + ex
x2 + y2

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(exp(x)+y(x))/(x^2+y(x)^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(Exp[x]+y[x])/(x^2+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.3 problem 3
Internal problem ID [960]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − tan (xy) = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 44� �
dsolve(diff(y(x),x)=tan(x*y(x)),y(x), singsol=all)� �

y(x) = −iRootOf
(
√
2 c1 − erf

(
(−x+ _Z )

√
2

2

)
√
π − erf

(√
2 (x+ _Z )

2

)
√
π

)

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 69� �
DSolve[y'[x]==Tan[x*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

√
π

2 e
x2
2

(
Erfi

(
y(x)− ix√

2

)
+ Erfi

(
y(x) + ix√

2

))
= c1e

x2
2 , y(x)

]
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7.4.4 problem 4
Internal problem ID [961]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − x2 + y2

ln (yx) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)/ln(x*y(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x^2+y[x]^2)/Log[x*y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.5 problem 5
Internal problem ID [962]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
(
x2 + y2

)
y

1
3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)*y(x)^(1/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x^2+y[x]^2)*y[x]^(1/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.6 problem 6
Internal problem ID [963]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = ex2
c1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18� �
DSolve[y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → 0
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7.4.7 problem 7
Internal problem ID [964]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − ln
(
1 + x2 + y2

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=ln(1+x^2+y(x)^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==Log[1+x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.8 problem 8
Internal problem ID [965]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x+ 3y
x− 4y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 46� �
dsolve(diff(y(x),x)=(2*x+3*y(x))/(x-4*y(x)),y(x), singsol=all)� �

y(x) = −x

4 +

√
7 x tan

(
RootOf

(√
7 ln

(
7x2

8 + 7x2(tan2(_Z)
)

8

)
+ 2

√
7 c1 − 4_Z

))
4

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 53� �
DSolve[y'[x]==(2*x+3*y[x])/(x-4*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

log(2y(x)2
x2 + y(x)

x
+ 1
)
−

4ArcTan
(

4y(x)
x

+1√
7

)
√
7

= −2 log(x) + c1, y(x)
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7.4.9 problem 9
Internal problem ID [966]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
√

x2 + y2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)^(1/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x^2+y[x]^2)^(1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.4.10 problem 10
Internal problem ID [967]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x
(
−1 + y2

) 2
3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
dsolve(diff(y(x),x)=x*(y(x)^2-1)^(2/3),y(x), singsol=all)� �

x2

2 −
(−signum(y(x)2 − 1))

2
3 y(x) hypergeom

([1
2 ,

2
3

]
,
[3
2

]
, y(x)2

)
signum (y(x)2 − 1)

2
3

+ c1 = 0

3 Solution by Mathematica
Time used: 7.371 (sec). Leaf size: 66� �
DSolve[y'[x]==x*(y[x]^2-1)^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
#1
(
1−#12

)2/3
2F1
(1
2 ,

2
3 ;

3
2 ; #12

)(
#12 − 1

)2/3 &
] [

x2

2 + c1

]
y(x) → −1

y(x) → 1
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7.4.11 problem 11
Internal problem ID [968]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
(
x2 + y2

)2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x^2+y[x]^2)^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

1929



7.4. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.4.12 problem 12
Internal problem ID [969]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
√
x+ y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 42� �
dsolve(diff(y(x),x)=(x+y(x))^(1/2),y(x), singsol=all)� �
x−2

√
x+ y(x) − ln

(
−1+

√
x+ y(x)

)
+ln

(
1+
√
x+ y(x)

)
+ln (x+y(x)−1)− c1 = 0

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 49� �
DSolve[y'[x]==(x+y[x])^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
−e−

x
2−1− c1

2

)(
2 + ProductLog

(
−e−

x
2−1− c1

2

))
− x+ 1
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7.4.13 problem 13
Internal problem ID [970]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − tan(y)
x− 1 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=tan(y(x))/(x-1),y(x), singsol=all)� �

y(x) = arcsin (c1(x− 1))

3 Solution by Mathematica
Time used: 2.125 (sec). Leaf size: 19� �
DSolve[y'[x]==Tan[y[x]]/(x-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin(ec1(x− 1))

y(x) → 0
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7.4.14 problem 16
Internal problem ID [971]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
2
5 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=y(x)^(2/5),y(0) = 1],y(x), singsol=all)� �

y(x) =
(3x+ 5)

(3x
5 + 1

) 2
3

5

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[{y'[x]==y[x]^(2/5),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (3x+ 5)5/3
5 52/3
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7.4.15 problem 18
Internal problem ID [972]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x(y − 1)
1
3 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=3*x*(y(x)-1)^(1/3),y(0) = 1],y(x), singsol=all)� �

y(x) = 1

3 Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 19� �
DSolve[{y'[x]==3*x*(y[x]-1)^(1/3),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

y(x) →
(
x2)3/2 + 1
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7.4.16 problem 19
Internal problem ID [973]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x(y − 1)
1
3 = 0

With initial conditions

[y(0) = 9]

3 Solution by Maple
Time used: 0.255 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)=3*x*(y(x)-1)^(1/3),y(0) = 9],y(x), singsol=all)� �

y(x) =
√
x2 + 4 x2 + 4

√
x2 + 4 + 1

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 16� �
DSolve[{y'[x]==3*x*(y[x]-1)^(1/3),y[0]==9},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + 4

)3/2 + 1

1934



7.4. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.4.17 problem 20(a)
Internal problem ID [974]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Existence and Uniqueness of Solutions of Nonlinear
Equations. Section 2.3 Page 60
Problem number: 20(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x(y − 1)
1
3 = 0

With initial conditions

[y(3) = −7]

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)=3*x*(y(x)-1)^(1/3),y(3) = -7],y(x), singsol=all)� �

y(x) = 1 +
(
−11 + 2i

√
3 + x2

) 3
2

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 49� �
DSolve[{y'[x]==3*x*(y[x]-1)^(1/3),y[3]==-7},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 +
(
x2 − 2i

√
3 − 11

)3/2
y(x) → 1 +

(
x2 + 2i

√
3 − 11

)3/2
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7.5 Chapter 2, First order equations. Transformation
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Section 2.4 Page 68
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7.5.1 problem Example 1
Internal problem ID [975]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: Example 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y − xy2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)-y(x)=x*y(x)^2,y(x), singsol=all)� �

y(x) = 1
1 + e−xc1 − x

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 25� �
DSolve[y'[x]-y[x]==x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−x+ c1e−x + 1

y(x) → 0
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7.5.2 problem Example 2
Internal problem ID [976]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: Example 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y + x e− y
x

x
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=(y(x)+x*exp(-y(x)/x))/x,y(x), singsol=all)� �

y(x) = ln (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.407 (sec). Leaf size: 13� �
DSolve[y'[x]==(y[x]+x*Exp[-y[x]/x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log(log(x) + c1)
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7.5.3 problem Example 3(a) (As Riccati)
Internal problem ID [977]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: Example 3(a) (As Riccati).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − y2 − yx+ x2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)=y(x)^2+x*y(x)-x^2,y(x), singsol=all)� �

y(x) = − tanh (ln(x) + c1)x
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3 Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 244� �
DSolve[y'[x]==y[x]^2+x*y[x]-x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10

5
(√

5 − 1
)
x

+
−5
(√

5 − 1
)
x 1F1

(
5
4 −

1

4
√
5
; 32 ;

√
5 x2

2

)
+ 2
√
5
(
3
√
5 − 5

)
c1HermiteH

(
1
10

(√
5 − 15

)
,

4
√
5 x√
2

)
1F1

(
1
20

(
5−

√
5
)
; 12 ;

√
5 x2

2

)
+ c1HermiteH

(
1
10

(√
5 − 5

)
,

4
√
5 x√
2

)


y(x) →

√
3√
5

− 1 HermiteH
(

1
10

(√
5 − 15

)
,

4
√
5 x√
2

)
HermiteH

(
1
10

(√
5 − 5

)
,

4
√
5 x√
2

) + 1
2

(√
5 − 1

)
x
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7.5.4 problem Example 3(b)
Internal problem ID [978]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: Example 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − y2 − yx+ x2 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x)=y(x)^2+x*y(x)-x^2,y(1) = 2],y(x), singsol=all)� �

y(x) = −x(x2 + 3)
x2 − 3

3 Solution by Mathematica
Time used: 0.517 (sec). Leaf size: 20� �
DSolve[{x^2*y'[x]==y[x]^2+x*y[x]-x^2,y[1]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(x2 + 3)
x2 − 3
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7.5.5 problem 1
Internal problem ID [979]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y − y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)+y(x)=y(x)^2,y(x), singsol=all)� �

y(x) = 1
1 + c1ex

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 54� �
DSolve[y'[x]+y[x]==y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
1 + e2(x+c1)

y(x) → 1√
1 + e2(x+c1)

y(x) → −1

y(x) → 0

y(x) → 1
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7.5.6 problem 2
Internal problem ID [980]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

7y′x− 2y + x2

y6
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 213� �
dsolve(7*x*diff(y(x),x)-2*y(x)=-x^2/y(x)^6,y(x), singsol=all)� �

y(x) =
(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
− cos

(π
7

)
− i cos

(
5π
14

))(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
− cos

(π
7

)
+ i cos

(
5π
14

))(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
cos
(
2π
7

)
− i cos

(
3π
14

))(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
cos
(
2π
7

)
+ i cos

(
3π
14

))(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
− cos

(
3π
7

)
− i cos

( π

14

))(
− ln(x)x2 + c1x

2) 1
7

y(x) =
(
− cos

(
3π
7

)
+ i cos

( π

14

))(
− ln(x)x2 + c1x

2) 1
7
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3 Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 181� �
DSolve[7*x*y'[x]-2*y[x]==-x^2/y[x]^6,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2/7 7
√

− log(x) + c1

y(x) → − 7
√
−1 x2/7 7

√
− log(x) + c1

y(x) → (−1)2/7x2/7 7
√

− log(x) + c1

y(x) → −(−1)3/7x2/7 7
√

− log(x) + c1

y(x) → (−1)4/7x2/7 7
√

− log(x) + c1

y(x) → −(−1)5/7x2/7 7
√

− log(x) + c1

y(x) → (−1)6/7x2/7 7
√

− log(x) + c1
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7.5.7 problem 3
Internal problem ID [981]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′x2 + 2y − 2 e 1
x
√
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x)+2*y(x)=2*exp(1/x)*y(x)^(1/2),y(x), singsol=all)� �

√
y(x) −

(
−1
x
+ c1

)
e 1

x = 0

3 Solution by Mathematica
Time used: 0.318 (sec). Leaf size: 39� �
DSolve[y'[x]+2*y[x]==2*Exp[1/x]*y[x]^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x
(∫ x

1
2eK[1]+ 1

K[1]dK[1] + 2c1
)

2

1946
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7.5.8 problem 4
Internal problem ID [982]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

(
x2 + 1

)
y′ + 2yx− 1

(x2 + 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 38� �
dsolve((1+x^2)*diff(y(x),x)+2*x*y(x)=1/((1+x^2)*y(x)),y(x), singsol=all)� �

y(x) =
√
2x+ c1
x2 + 1

y(x) = −
√
2x+ c1
x2 + 1

3 Solution by Mathematica
Time used: 0.295 (sec). Leaf size: 46� �
DSolve[(1+x^2)*y'[x]+2*x*y[x]==1/((1+x^2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x+ c1
x2 + 1

y(x) →
√
2x+ c1
x2 + 1

1947
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7.5.9 problem 5
Internal problem ID [983]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − yx− y3x3 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)-x*y(x)=x^3*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
e−x2c1 − x2 + 1

y(x) = − 1√
e−x2c1 − x2 + 1

3 Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 80� �
DSolve[y'[x]-x*y[x]==x^3*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ie
x2
2√

ex2 (x2 − 1)− c1

y(x) → ie
x2
2√

ex2 (x2 − 1)− c1

y(x) → 0
1948
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7.5.10 problem 6
Internal problem ID [984]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′ − (x+ 1) y
3x − y4 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 179� �
dsolve(diff(y(x),x)-(1+x)/(3*x)*y(x)=y(x)^4,y(x), singsol=all)� �

y(x) =

(
x(e−xc1 − 3x+ 3)2

) 1
3

e−xc1 − 3x+ 3

y(x) = −

(
x(e−xc1 − 3x+ 3)2

) 1
3

2 (e−xc1 − 3x+ 3) −
i
√
3
(
x(e−xc1 − 3x+ 3)2

) 1
3

2 (e−xc1 − 3x+ 3)

y(x) = −

(
x(e−xc1 − 3x+ 3)2

) 1
3

2 (e−xc1 − 3x+ 3) +
i
√
3
(
x(e−xc1 − 3x+ 3)2

) 1
3

2 e−xc1 − 6x+ 6

1949
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3 Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 120� �
DSolve[y'[x]-(1+x)/(3*x)*y[x]==y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ex/3 3
√
x

3
√

3ex(x− 1)− c1

y(x) →
3
√
−1 ex/3 3

√
x

3
√

3ex(x− 1)− c1

y(x) → − (−1)2/3ex/3 3
√
x

3
√

3ex(x− 1)− c1

y(x) → 0

1950
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7.5.11 problem 7
Internal problem ID [985]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − 2y − xy3 = 0

With initial conditions [
y(0) = 2

√
2
]

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)-2*y(x)=x*y(x)^3,y(0) = 2*2^(1/2)],y(x), singsol=all)� �

y(x) = 4√
−8x+ 2

3 Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 34� �
DSolve[{y'[x]-2*y[x]==x*y[x]^3,y[0]==2*Sqrt[2]},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2i
√
2 e2x√

e4x(4x− 1)

1951
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7.5.12 problem 8
Internal problem ID [986]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx− xy
3
2 = 0

With initial conditions

[y(1) = 4]

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 21� �
dsolve([diff(y(x),x)-x*y(x)=x*y(x)^(3/2),y(1) = 4],y(x), singsol=all)� �

y(x) = 4(
−2 + 3 e−

(x−1)(x+1)
4

)2
3 Solution by Mathematica
Time used: 0.318 (sec). Leaf size: 55� �
DSolve[{y'[x]-x*y[x]==x*y[x]^(3/2),y[1]==4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
tanh

(
1
8
(
−x2 + 1− 8 tanh−1(3)

))
− 1
)2

y(x) → 1
4

(
tanh

(
−x2

8 + 1
8 + tanh−1(5)

)
− 1
)2

1952
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7.5.13 problem 9
Internal problem ID [987]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ y − x4y4 = 0

With initial conditions [
y(1) = 1

2

]

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 35� �
dsolve([x*diff(y(x),x)+y(x)=x^4*y(x)^4,y(1) = 1/2],y(x), singsol=all)� �

y(x) =

(
−(3x− 11)2

) 1
3
(
i
√
3 − 1

)
6x2 − 22x

3 Solution by Mathematica
Time used: 0.391 (sec). Leaf size: 18� �
DSolve[{x*y'[x]+y[x]==x^4*y[x]^4,y[1]==1/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√

(11− 3x)x3

1953
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7.5.14 problem 10
Internal problem ID [988]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2y − 2√y = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)-2*y(x)=2*y(x)^(1/2),y(0) = 1],y(x), singsol=all)� �

y(x) = 4 e2x − 4 ex + 1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 14� �
DSolve[{y'[x]-2*y[x]==2*y[x]^(1/2),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (1− 2ex)2

1954
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7.5.15 problem 11
Internal problem ID [989]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′ − 4y − 48x
y2

= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)-4*y(x)=48*x/y(x)^2,y(0) = 1],y(x), singsol=all)� �

y(x) =
(
2 e12x − 12x− 1

) 1
3

3 Solution by Mathematica
Time used: 0.441 (sec). Leaf size: 21� �
DSolve[{y'[x]-4*y[x]==48*x/y[x]^2,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
−12x+ 2e12x − 1

1955
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7.5.16 problem 12
Internal problem ID [990]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x2 + 2yx− y3 = 0

With initial conditions [
y(1) =

√
2
2

]

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 26� �
dsolve([x^2*diff(y(x),x)+2*x*y(x)=y(x)^3,y(1) = 1/2*2^(1/2)],y(x), singsol=all)� �

y(x) =
√
10

√
4x6 + x

8x5 + 2

3 Solution by Mathematica
Time used: 0.369 (sec). Leaf size: 29� �
DSolve[{x^2*y'[x]+2*x*y[x]==y[x]^3,y[1]==1/Sqrt[2]},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
5
2

√
x

√
4x5 + 1

1956
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7.5.17 problem 13
Internal problem ID [991]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y − √
y x = 0

With initial conditions

[y(0) = 4]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 26� �
dsolve([diff(y(x),x)-y(x)=x*y(x)^(1/2),y(0) = 4],y(x), singsol=all)� �

y(x) = (−8x− 16) ex
2 + x2 + 4x+ 16 ex + 4

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 28� �
DSolve[{y'[x]-y[x]==x*y[x]^(1/2),y[0]==4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x− 4ex/2 + 2

)2
y(x) → (x+ 2)2

1957
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7.5.18 problem 15
Internal problem ID [992]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x+ y

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=(y(x)+x)/x,y(x), singsol=all)� �

y(x) = (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 12� �
DSolve[y'[x]==(y[x]+x)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x) + c1)

1958
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7.5.19 problem 16
Internal problem ID [993]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − y2 + 2yx
x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=(y(x)^2+2*x*y(x))/x^2,y(x), singsol=all)� �

y(x) = x2

c1 − x

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 22� �
DSolve[y'[x]==(y[x]^2+2*x*y[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

−x+ c1

y(x) → 0

1959
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7.5.20 problem 17
Internal problem ID [994]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xy3y′ − y4 − x4 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 58� �
dsolve(x*y(x)^3*diff(y(x),x)=y(x)^4+x^4,y(x), singsol=all)� �

y(x) = (4 ln(x) + c1)
1
4 x

y(x) = −(4 ln(x) + c1)
1
4 x

y(x) = −i(4 ln(x) + c1)
1
4 x

y(x) = i(4 ln(x) + c1)
1
4 x

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 76� �
DSolve[x*y[x]^3*y'[x]==y[x]^4+x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x 4
√
4 log(x) + c1

y(x) → −ix 4
√
4 log(x) + c1

y(x) → ix 4
√

4 log(x) + c1

y(x) → x 4
√
4 log(x) + c1

1960
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7.5.21 problem 18
Internal problem ID [995]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
− sec

(y
x

)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=y(x)/x+sec(y(x)/x),y(x), singsol=all)� �

y(x) = arcsin (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 13� �
DSolve[y'[x]==y[x]/x+Sec[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(log(x) + c1)

1961
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7.5.22 problem 19
Internal problem ID [996]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − x2 − yx− y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 11� �
dsolve(x^2*diff(y(x),x)=x*y(x)+x^2+y(x)^2,y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 13� �
DSolve[x^2*y'[x]==x*y[x]+x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)

1962
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7.5.23 problem 20
Internal problem ID [997]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′yx− x2 − 2y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 30� �
dsolve(x*y(x)*diff(y(x),x)=x^2+2*y(x)^2,y(x), singsol=all)� �

y(x) =
√
c1x2 − 1 x

y(x) = −
√

c1x2 − 1 x

3 Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 38� �
DSolve[x*y[x]*y'[x]==x^2+2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
−1 + c1x2

y(x) → x
√

−1 + c1x2

1963
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7.5.24 problem 21
Internal problem ID [998]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

y′ − 2y2 + x2e−
y2

x2

2yx = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)=(2*y(x)^2+x^2*exp(- (y(x)/x)^2 ))/(2*x*y(x)),y(x), singsol=all)� �

y(x) =
√

ln (ln(x) + c1) x

y(x) = −
√

ln (ln(x) + c1) x

3 Solution by Mathematica
Time used: 2.096 (sec). Leaf size: 38� �
DSolve[y'[x]==(2*y[x]^2+x^2*Exp[- (y[x]/x)^2 ])/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

log(log(x) + 2c1)

y(x) → x
√

log(log(x) + 2c1)

1964
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7.5.25 problem 22
Internal problem ID [999]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − yx+ y2

x2 = 0

With initial conditions

[y(−1) = 2]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 21� �
dsolve([diff(y(x),x)=(x*y(x)+y(x)^2)/x^2,y(-1) = 2],y(x), singsol=all)� �

y(x) = − 2ix
2i ln(x) + i+ 2π

3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 21� �
DSolve[{y'[x]==(x*y[x]+y[x]^2)/x^2,y[-1]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2x
2 log(x)− 2iπ + 1

1965
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7.5.26 problem 23
Internal problem ID [1000]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − x3 + y3

xy2
= 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=(x^3+y(x)^3)/(x*y(x)^2),y(1) = 3],y(x), singsol=all)� �

y(x) = (3 ln(x) + 27)
1
3 x

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 20� �
DSolve[{y'[x]==(x^3+y[x]^3)/(x*y[x]^2),y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
3 x 3
√
log(x) + 9

1966
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7.5.27 problem 24
Internal problem ID [1001]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′yx+ x2 + y2 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 18� �
dsolve([x*y(x)*diff(y(x),x)+x^2+y(x)^2=0,y(1) = 2],y(x), singsol=all)� �

y(x) =
√
−2x4 + 18

2x

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 25� �
DSolve[{x*y[x]*y'[x]+x^2+y[x]^2==0,y[1]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
9− x4
√
2 x

1967
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7.5.28 problem 25
Internal problem ID [1002]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − y2 − 3yx− 5x2

x2 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.291 (sec). Leaf size: 23� �
dsolve([diff(y(x),x)=(y(x)^2-3*x*y(x)-5*x^2)/x^2,y(1) = 1],y(x), singsol=all)� �

y(x) = −2x7 + 5x
2x6 + 1

3 Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 20� �
DSolve[{y'[x]==(y[x]^2-3*x*y[x]-5*x^2)/x^2,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
6

2x6 + 1 − 1
)

1968



7.5. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.5.29 problem 26
Internal problem ID [1003]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − 2x2 − y2 − 4yx = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 21� �
dsolve([x^2*diff(y(x),x)=2*x^2+y(x)^2+4*x*y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = −4x2 + 3x
−3 + 2x

3 Solution by Mathematica
Time used: 0.566 (sec). Leaf size: 19� �
DSolve[{x^2*y'[x]==2*x^2+y[x]^2+4*x*y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (3− 4x)x
2x− 3
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7.5.30 problem 27
Internal problem ID [1004]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′yx− 3x2 − 4y2 = 0

With initial conditions [
y(1) =

√
3
]

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 15� �
dsolve([x*y(x)*diff(y(x),x)=3*x^2+4*y(x)^2,y(1) = 3^(1/2)],y(x), singsol=all)� �

y(x) =
√
4x6 − 1 x

3 Solution by Mathematica
Time used: 0.54 (sec). Leaf size: 18� �
DSolve[{x*y[x]*y'[x]==3*x^2+4*y[x]^2,y[1]==Sqrt[3]},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
√
4x6 − 1
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7.5.31 problem 28
Internal problem ID [1005]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y

x− y
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=(x+y(x))/(x-y(x)),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 36� �
DSolve[y'[x]==(x+y[x])/(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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7.5.32 problem 29
Internal problem ID [1006]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

(y′x− y) (ln(y)− ln(x))− x = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 19� �
dsolve((diff(y(x),x)*x-y(x))*(ln(y(x))-ln(x))=x,y(x), singsol=all)� �

y(x) = eLambertW
(
(ln(x)+c1)e−1)+1x

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 21� �
DSolve[(y'[x]*x-y[x])*(Log[y[x]]-Log[x])==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe
1+ProductLog

(
log(x)+c1

e

)
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7.5.33 problem 30
Internal problem ID [1007]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]
Solve

y′ − y3 + 2xy2 + yx2 + x3

x (x+ y)2
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 96� �
dsolve(diff(y(x),x)=(y(x)^3+2*x*y(x)^2+x^2*y(x)+x^3)/(x*(y(x)+x)^2),y(x), singsol=all)� �

y(x) = (3 ln(x) + 3c1)
1
3 x− x

y(x) =
(
−(3 ln(x) + 3c1)

1
3

2 − i
√
3 (3 ln(x) + 3c1)

1
3

2

)
x− x

y(x) =
(
−(3 ln(x) + 3c1)

1
3

2 + i
√
3 (3 ln(x) + 3c1)

1
3

2

)
x− x

3 Solution by Mathematica
Time used: 0.863 (sec). Leaf size: 109� �
DSolve[y'[x]==(y[x]^3+2*x*y[x]^2+x^2*y[x]+x^3)/(x*(y[x]+x)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ 3
√

x3(3 log(x) + 1 + 3c1)

y(x) → −x+ 1
2i
(√

3 + i
)

3
√
x3(3 log(x) + 1 + 3c1)

y(x) → −x− 1
2

(
1 + i

√
3
)

3
√
x3(3 log(x) + 1 + 3c1)
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7.5.34 problem 31
Internal problem ID [1008]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 2y
y + 2x = 0
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3 Solution by Maple
Time used: 0.173 (sec). Leaf size: 385� �
dsolve(diff(y(x),x)=(x+2*y(x))/(2*x+y(x)),y(x), singsol=all)� �

y(x) =

x

c21


27xc1+3

√
3
√

27c21x2 − 1
 1

3

3xc1 + 1

xc1

27xc1+3
√
3
√
27c21x2 − 1

 1
3

+ c21


c21

y(x)

=

x


c21


−

27xc1+3
√
3
√

27c21x2 − 1
 1

3

6xc1 − 1

2xc1

27xc1+3
√
3
√
27c21x2 − 1

 1
3
−

i

√
3



27xc1+3

√
3
√
27c21x2 − 1


1
3

3xc1
− 1

xc1

27xc1+3

√
3
√

27c21x2 − 1


1
3


2


+ c21


c21

y(x)

=

x


c21


−

27xc1+3
√
3
√

27c21x2 − 1
 1

3

6xc1 − 1

2xc1

27xc1+3
√
3
√
27c21x2 − 1

 1
3
+

i

√
3



27xc1+3

√
3
√

27c21x2 − 1


1
3

3xc1
− 1

xc1

27xc1+3

√
3
√
27c21x2 − 1


1
3


2


+ c21


c21
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3 Solution by Mathematica
Time used: 8.104 (sec). Leaf size: 338� �
DSolve[y'[x]==(x+2*y[x])/(2*x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√√

3
√
27e4c1x2 + e6c1 − 9e2c1x

32/3 − e2c1

3
√
3 3
√√

3
√
27e4c1x2 + e6c1 − 9e2c1x

+ x

y(x)→
(
−1
3

)2/3
3
√√

3
√
27e4c1x2 + e6c1 − 9e2c1x +

3

√
−1
3 e2c1

3
√√

3
√
27e4c1x2 + e6c1 − 9e2c1x

+x

y(x) → 1
3

− 3
√
−3 3

√√
3
√
27e4c1x2 + e6c1 − 9e2c1x − (−3)2/3e2c1

3
√√

3
√
27e4c1x2 + e6c1 − 9e2c1x

+ 3x



1976



7.5. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.5.35 problem 32
Internal problem ID [1009]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − y

y − 2x = 0
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3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 335� �
dsolve(diff(y(x),x)=y(x)/(y(x)-2*x),y(x), singsol=all)� �

y(x) =

(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3

2 + 2x2(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3
+x

y(x) = −

(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3

4 − x2(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3

+x−

i
√
3


−12c1+8x3+4

√
−12c1x3 + 9c21

 1
3

2 − 2x2−12c1+8x3+4

√
−12c1x3 + 9c21

 1
3


2

y(x) = −

(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3

4 − x2(
−12c1 + 8x3 + 4

√
−12c1x3 + 9c21

) 1
3

+x+

i
√
3


−12c1+8x3+4

√
−12c1x3 + 9c21

 1
3

2 − 2x2−12c1+8x3+4

√
−12c1x3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 8.561 (sec). Leaf size: 441� �
DSolve[y'[x]==y[x]/(y[x]-2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

2x3 +
√
e6c1 − 4e3c1x3 − e3c1

3
√
2

+
3
√
2 x2

3
√
2x3 +

√
e6c1 − 4e3c1x3 − e3c1

+ x

y(x) →
(−1)2/3 3

√
2x3 +

√
e6c1 − 4e3c1x3 − e3c1

3
√
2

−
3
√
−2 x2

3
√

2x3 +
√
e6c1 − 4e3c1x3 − e3c1

+ x

y(x) →
x2Root

[
#13 − 2&, 3

]
3
√

2x3 +
√
e6c1 − 4e3c1x3 − e3c1

− 3

√
−1
2

3
√
2x3 +

√
e6c1 − 4e3c1x3 − e3c1 + x

y(x) → 0

y(x) →
i
(

3√
x3 − x

)((√
3 + i

)
3√
x3 + 2ix

)
2x

y(x) → −
i
(

3√
x3 − x

)((√
3 − i

)
3√
x3 − 2ix

)
2x

y(x) → 3√
x3 + (x3)2/3

x
+ x
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7.5.36 problem 33
Internal problem ID [1010]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − xy2 + 2y3
x3 + yx2 + xy2

= 0

3 Solution by Maple
Time used: 0.556 (sec). Leaf size: 129� �
dsolve(diff(y(x),x)=(x*y(x)^2+2*y(x)^3)/(x^3+x^2*y(x)+x*y(x)^2),y(x), singsol=all)� �

y(x) = RootOf
(
_Z 8c1x

2 + 2_Z 6c1x
2 + _Z 4c1x

2 − 2_Z 2 − 1
)6

c1x
3

+ 2RootOf
(
_Z 8c1x

2 + 2_Z 6c1x
2 + _Z 4c1x

2 − 2_Z 2 − 1
)4

c1x
3

+RootOf
(
_Z 8c1x

2 + 2_Z 6c1x
2 + _Z 4c1x

2 − 2_Z 2 − 1
)2

c1x
3 − x
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3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 1989� �
DSolve[y'[x]==(x*y[x]^2+2*y[x]^3)/(x^3+x^2*y[x]+x*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

−
√
3
√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)
+ 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)

−
√
3

√√√√√√√−4e2c1x4 + 6x2 − e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

− 3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4) + 6
√
3 x3 (1 + e2c1x2)√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

+ 3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4)

+ 3x


y(x)

→ 1
6

−
√
3
√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)
+ 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)

+
√
3

√√√√√√√−4e2c1x4 + 6x2 − e4c1x8

3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√
e4c1x16 (27 + e4c1x4)

− 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4) + 6
√
3 x3 (1 + e2c1x2)√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

+ 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)

+ 3x


y(x)

→ 1
6


√
3
√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4)
+ 3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4)

−
√
3

√√√√√√√−4e2c1x4 + 6x2 − e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

− 3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4) − 6
√
3 x3 (1 + e2c1x2)√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

+ 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)

+ 3x


y(x)

→ 1
6


√
3
√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4)
+ 3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√

e4c1x16 (27 + e4c1x4)

+
√
3

√√√√√√√−4e2c1x4 + 6x2 − e4c1x8

3
√
e6c1x12 + 54e2c1x8 + 6

√
3
√
e4c1x16 (27 + e4c1x4)

− 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4) − 6
√
3 x3 (1 + e2c1x2)√√√√−2e2c1x4 + 3x2 + e4c1x8

3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√

e4c1x16 (27 + e4c1x4)
+ 3
√

e6c1x12 + 54e2c1x8 + 6
√
3
√
e4c1x16 (27 + e4c1x4)

+ 3x
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7.5.37 problem 34
Internal problem ID [1011]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − x3 + yx2 + 3y3
x3 + 3xy2 = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 369� �
dsolve(diff(y(x),x)=(x^3+x^2*y(x)+3*y(x)^3)/(x^3+3*x*y(x)^2),y(x), singsol=all)� �

y(x) =


(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

6

− 2(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

x

y(x) =


−

(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

12

+ 1(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

−

i
√
3


108 ln(x)+108c1+12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

 1
3

6 + 2108 ln(x)+108c1+12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

 1
3


2


x

y(x) =


−

(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

12

+ 1(
108 ln(x) + 108c1 + 12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

) 1
3

+

i
√
3


108 ln(x)+108c1+12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

 1
3

6 + 2108 ln(x)+108c1+12

√
12 + 81 ln(x)2 + 162 ln(x)c1 + 81c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 2.297 (sec). Leaf size: 350� �
DSolve[y'[x]==(x^3+x^2*y[x]+3*y[x]^3)/(x^3+3*x*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 3

√
3 x2 + 3

√
2
(√

3
√

x6 (4 + 27(log(x) + c1)2) + 9x3(log(x) + c1)
)

2/3

62/3 3
√√

3
√

x6 (4 + 27(log(x) + c1)2) + 9x3(log(x) + c1)

y(x)

→
4 3
√
−3 x2 + i

3
√
2
(√

3 + i
)(√

3
√

x6 (27 log(x)(log(x) + 2c1) + 4 + 27c12) + 9x3(log(x) + c1)
)

2/3

2 62/3 3
√√

3
√

x6 (4 + 27(log(x) + c1)2) + 9x3(log(x) + c1)

y(x)

→
x2Root

[
#13 + 24&, 2

]
− 3

√
−2

(√
3
√

x6 (4 + 27(log(x) + c1)2) + 9x3(log(x) + c1)
)

2/3

62/3 3
√√

3
√

x6 (4 + 27(log(x) + c1)2) + 9x3(log(x) + c1)
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7.5.38 problem 35(a)
Internal problem ID [1012]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 35(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − y2 − yx+ 4x2 = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.261 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x)=y(x)^2+x*y(x)-4*x^2,y(-1) = 0],y(x), singsol=all)� �

y(x) = −2x5 + 2x
x4 + 1

3 Solution by Mathematica
Time used: 0.583 (sec). Leaf size: 18� �
DSolve[{x^2*y'[x]==y[x]^2+x*y[x]-4*x^2,y[-1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
4

x4 + 1 − 2
)
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7.5.39 problem 36(a)
Internal problem ID [1013]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 36(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′yx− x2 + yx− y2 = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 25� �
dsolve(x*y(x)*diff(y(x),x)=x^2-x*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = e−LambertW
(

e−c1e−1
x

)
−c1−1 + x

3 Solution by Mathematica
Time used: 12.364 (sec). Leaf size: 25� �
DSolve[x*y[x]*y'[x]==x^2-x*y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1 + ProductLog

(
e−1+c1

x

))
y(x) → x
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7.5.40 problem 37(a)
Internal problem ID [1014]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 37(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − 2y2 − yx+ 2x2

yx+ 2x2 = 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)=(2*y(x)^2-x*y(x)+2*x^2)/(x*y(x)+2*x^2),y(x), singsol=all)� �
y(x) = RootOf

(
_Z 4 + xc1 + 16+ (−3xc1 − 32)_Z + (3xc1 + 24)_Z 2 + (−xc1 − 8)_Z 3)x

1987



7.5. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 1913� �
DSolve[y'[x]==(2*y[x]^2-x*y[x]+2*x^2)/(x*y[x]+2*x^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
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7.5.41 problem 38
Internal problem ID [1015]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − x2 + yx+ y2

yx
= 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)=(x*y(x)+x^2+y(x)^2)/(x*y(x)),y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1e−1

x

)
−c1−1 − x

3 Solution by Mathematica
Time used: 106.338 (sec). Leaf size: 31� �
DSolve[y'[x]==(x*y[x]+x^2+y[x]^2)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

(
1 + ProductLog

(
−e−1−c1

x

))
y(x) → −x
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7.5.42 problem 41
Internal problem ID [1016]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −6x+ y − 3
2x− y − 1 = 0

3 Solution by Maple
Time used: 0.29 (sec). Leaf size: 51� �
dsolve(diff(y(x),x)=(-6*x+y(x)-3)/(2*x-y(x)-1),y(x), singsol=all)� �

y(x) = −3−
RootOf

(
_Z25−5(x+1)5c1_Z5−(x+1)5c1

)20
c1

− 3(x+ 1)5

(x+ 1)4

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 3011� �
DSolve[y'[x]==(-6*x+y[x]-3)/(2*x-y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.5.43 problem 42
Internal problem ID [1017]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x+ y + 1
x+ 2y − 4 = 0

3 Solution by Maple
Time used: 0.841 (sec). Leaf size: 64� �
dsolve(diff(y(x),x)=(2*x+y(x)+1)/(x+2*y(x)-4),y(x), singsol=all)� �

y(x) = 3 +
(2 + x)

(
RootOf

(
_Z 16 + 2(2 + x)4 c1_Z 4 − (2 + x)4 c1

)4 − 1
)

RootOf
(
_Z 16 + 2 (2 + x)4 c1_Z 4 − (2 + x)4 c1

)4
3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 8077� �
DSolve[y'[x]==(2*x+y[x]+1)/(x+2*y[x]-4),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.5.44 problem 43
Internal problem ID [1018]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −x+ 3y − 14
x+ y − 2 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)=(-x+3*y(x)-14)/(x+y(x)-2),y(x), singsol=all)� �

y(x) = 4 + (2 + x) (LambertW (−2c1(2 + x)) + 2)
LambertW (−2c1 (2 + x))

3 Solution by Mathematica
Time used: 1.049 (sec). Leaf size: 144� �
DSolve[y'[x]==(-x+3*y[x]-14)/(x+y[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−22/3
(
x log

(
y(x)−x−6
y(x)+x−2

)
− (x+ 6) log

(
x+2

y(x)+x−2

)
+ 6 log

(
y(x)−x−6
y(x)+x−2

)
+ y(x)

(
log
(

x+2
y(x)+x−2

)
− log

(
y(x)−x−6
y(x)+x−2

)
+ 1 + log(2)

)
+ x− x log(6) + x log(3)− 2− log(64)

)
9(−y(x) + x+ 6) = 1

92
2/3 log(x+2)+c1, y(x)
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7.5.45 problem 44
Internal problem ID [1019]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3y′y2x− y3 − x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 78� �
dsolve(3*x*y(x)^2*diff(y(x),x)=y(x)^3+x,y(x), singsol=all)� �

y(x) = (x ln(x) + xc1)
1
3

y(x) = −(x ln(x) + xc1)
1
3

2 − i
√
3 (x ln(x) + xc1)

1
3

2

y(x) = −(x ln(x) + xc1)
1
3

2 + i
√
3 (x ln(x) + xc1)

1
3

2

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 69� �
DSolve[3*x*y[x]^2*y'[x]==y[x]^3+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x 3
√
log(x) + c1

y(x) → − 3
√
−1 3

√
x 3
√
log(x) + c1

y(x) → (−1)2/3 3
√
x 3
√

log(x) + c1
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7.5.46 problem 45
Internal problem ID [1020]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′yx− 3x6 − 6y2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 34� �
dsolve(x*y(x)*diff(y(x),x)=3*x^6+6*y(x)^2,y(x), singsol=all)� �

y(x) =
√
c1x6 − 1 x3

y(x) = −
√
c1x6 − 1 x3

3 Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 42� �
DSolve[x*y[x]*y'[x]==3*x^6+6*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3
√

−1 + c1x6

y(x) → x3
√
−1 + c1x6
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7.5.47 problem 46
Internal problem ID [1021]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x3 − 2y2 − 2yx2 + 2x4 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve(x^3*diff(y(x),x)=2*(y(x)^2+x^2*y(x)-x^4),y(x), singsol=all)� �

y(x) = tanh (−2 ln(x) + 2c1)x2

3 Solution by Mathematica
Time used: 0.507 (sec). Leaf size: 62� �
DSolve[x^3*y'[x]==2*(y[x]^2+x^2*y[x]-x^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ix2 tan(2i log(x) + c1)

y(x) →
x2(−x4 + e2iInterval[{0,π}]

)
x4 + e2iInterval[{0,π}]
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7.5.48 problem 47
Internal problem ID [1022]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − y2e−x − 4y − 2 ex = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)=y(x)^2*exp(-x)+4*y(x)+2*exp(x),y(x), singsol=all)� �

y(x) = −2 ex(c1ex − 1)
−2 + c1ex

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 30� �
DSolve[y'[x]==y[x]^2*Exp[-x]+4*y[x]+2*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2ex + 1
e−x + c1

y(x) → −2ex
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7.5.49 problem 48
Internal problem ID [1023]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + y tan(x) + tan2(x)
sin(x)2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 115� �
dsolve(diff(y(x),x)=(y(x)^2+y(x)*tan(x)+tan(x)^2)/sin(x)^2,y(x), singsol=all)� �
y(x) =

−
cos(x)

(
−c1 sin

(
ln(sin(x)+1)

2 + ln(sin(x)−1)
2 − ln (sin(x))

)
+ cos

(
ln(sin(x)+1)

2 + ln(sin(x)−1)
2 − ln (sin(x))

))
sin(x)

(sin(x) + 1) (sin(x)− 1)
(
c1 cos

(
ln(sin(x)+1)

2 + ln(sin(x)−1)
2 − ln (sin(x))

)
+ sin

(
ln(sin(x)+1)

2 + ln(sin(x)−1)
2 − ln (sin(x))

))
3 Solution by Mathematica
Time used: 0.72 (sec). Leaf size: 20� �
DSolve[y'[x]==(y[x]^2+y[x]*Tan[x]+Tan[x]^2)/Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x) tan(log(sin(x))− log(cos(x)) + c1)
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7.5.50 problem 49
Internal problem ID [1024]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], _Riccati]

Solve

x ln(x)2y′ + 4 ln(x)2 − ln(x)y − y2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve(x*(ln(x))^2*diff(y(x),x)=-4*(ln(x))^2+y(x)*ln(x)+y(x)^2,y(x), singsol=all)� �

y(x) = 2i tan (2i ln (ln(x)) + c1) ln(x)

3 Solution by Mathematica
Time used: 0.575 (sec). Leaf size: 64� �
DSolve[x*(Log[x])^2*y'[x]==-4*(Log[x])^2+y[x]*Log[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2i log(x) tan(2i log(log(x)) + c1)

y(x) →
2 log(x)

(
− log4(x) + e2iInterval[{0,π}]

)
log4(x) + e2iInterval[{0,π}]
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7.5.51 problem 50
Internal problem ID [1025]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

2x
(
y + 2

√
x
)
y′ −

(
y +

√
x
)2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 64� �
dsolve(2*x*(y(x)+2*sqrt(x))*diff(y(x),x)=(y(x)+sqrt(x))^2,y(x), singsol=all)� �

y(x) = −2x+
√

ln(x)x2 − c1x2 + 4x2
√
x

y(x) = −2x+
√

ln(x)x2 − c1x2 + 4x2
√
x

3 Solution by Mathematica
Time used: 0.454 (sec). Leaf size: 68� �
DSolve[2*x*(y[x]+2*Sqrt[x])*y'[x]==(y[x]+Sqrt[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
x −

√
1
x2 x

√
x(log(x) + 4 + c1)

y(x) → −2
√
x +

√
1
x2 x

√
x(log(x) + 4 + c1)
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7.5.52 problem 51
Internal problem ID [1026]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], [_Abel, 2nd type, class A]]

Solve (
y + ex2

)
y′ − 2x

(
y2 + y ex2 + e2x2

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
dsolve((y(x)+exp(x^2))*diff(y(x),x)=2*x*(y(x)^2+y(x)*exp(x^2)+exp(2*x^2)),y(x), singsol=all)� �

y(x) =
(
−1−

√
2x2 − 2c1 + 1

)
ex2

y(x) =
(
−1 +

√
2x2 − 2c1 + 1

)
ex2

3 Solution by Mathematica
Time used: 0.949 (sec). Leaf size: 76� �
DSolve[(y[x]+Exp[x^2])*y'[x]==2*x*(y[x]^2+y[x]*Exp[x^2]+Exp[2*x^2]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex
2 −

√
2x2 + 1 + c1√

e−2x2

y(x) → −ex
2 +

√
2x2 + 1 + c1√

e−2x2
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7.5.53 problem 52
Internal problem ID [1027]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ + 2y
x

− 3x2y2 + 6yx+ 2
x2 (2yx+ 3) = 0

With initial conditions

[y(2) = 2]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)+2/x*y(x)=(3*x^2*y(x)^2+6*x*y(x)+2)/(x^2*(2*x*y(x)+3)),y(2) = 2],y(x), singsol=all)� �

y(x) = −3 +
√
60x+ 1
2x

3 Solution by Mathematica
Time used: 0.555 (sec). Leaf size: 35� �
DSolve[{y'[x]+2/x*y[x]==(3*x^2*y[x]^2+6*x*y[x]+2)/(x^2*(2*x*y[x]+3)),y[2]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
1
x2

√
x2(60x+ 1) − 3

2x
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7.5.54 problem 53
Internal problem ID [1028]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ + 3y
x

− 3x4y2 + 10yx2 + 6
x3 (2yx2 + 5) = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)+3/x*y(x)=(3*x^4*y(x)^2+10*x^2*y(x)+6)/(x^3*(2*x^2*y(x)+5)),y(1) = 1],y(x), singsol=all)� �

y(x) = −5 +
√
48x+ 1

2x2

3 Solution by Mathematica
Time used: 0.667 (sec). Leaf size: 37� �
DSolve[{y'[x]+3/x*y[x]==(3*x^4*y[x]^2+10*x^2*y[x]+6)/(x^3*(2*x^2*y[x]+5)),y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
1
x2

√
x4(48x+ 1) − 5x

2x3
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7.5.55 problem 56
Internal problem ID [1029]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Transformation of Nonlinear Equations into Separable
Equations. Section 2.4 Page 68
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 1− x+ (1 + 2x) y − xy2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)=1+x-(1+2*x)*y(x)+x*y(x)^2,y(x), singsol=all)� �

y(x) = 1− 2 e−x

c1 − 2 (x+ 1) e−x

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 23� �
DSolve[y'[x]==1+x-(1+2*x)*y[x]+x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 1
x+ c1ex + 1

y(x) → 1
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7.6 Chapter 2, First order equations. Exact
equations. Section 2.5 Page 79

Local contents
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7.6.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2006
7.6.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2008
7.6.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2009
7.6.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2012
7.6.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2013
7.6.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2014
7.6.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2017
7.6.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2018
7.6.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2019
7.6.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2020
7.6.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2021
7.6.13 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2022
7.6.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2023
7.6.15 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2024
7.6.16 problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2025
7.6.17 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2026
7.6.18 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2027
7.6.19 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2028
7.6.20 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2029
7.6.21 problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2031
7.6.22 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2032
7.6.23 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2033
7.6.24 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2035
7.6.25 problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2036
7.6.26 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2038
7.6.27 problem 27(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2039
7.6.28 problem 28(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2041
7.6.29 problem 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2042
7.6.30 problem 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2043
7.6.31 problem 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2044

2004



7.6. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.6.1 problem 1
Internal problem ID [1030]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

6x2y2 + 4x3yy′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 33� �
dsolve(6*x^2*y(x)^2+4*x^3*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = −
√
−2xc1
2x2

y(x) =
√
−2xc1
2x2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23� �
DSolve[6*x^2*y[x]^2+4*x^3*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
x3/2

y(x) → 0
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7.6.2 problem 2
Internal problem ID [1031]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3 cos(x)y + 4 exx+ 2yx3 + (3 sin(x) + 3) y′ = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 490� �
dsolve((3*y(x)*cos(x)+4*x*exp(x)+2*x^3*y(x))+(3*sin(x)+3)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=

(1− ieix)−4x2
e

4ix3eix+24ix polylog
(
2,ieix

)
eix−24x polylog

(
2,ieix

)
+3ix eix−3x−24 polylog

(
3,ieix

)
eix−24i polylog

(
3,ieix

)
3 eix+3i

3c1 − 4


∫ x

(
1−ieix

)4x2
e

−
4ix3eix+24ix polylog

(
2,ieix

)
eix−3ix eix+3x−24x polylog

(
2,ieix

)
−24 polylog

(
3,ieix

)
eix−24i polylog

(
3,ieix

)
−3x eix−3ix

3
(
eix+i

)
+2ie

−
4ix3eix+24ix polylog

(
2,ieix

)
eix−24x polylog

(
2,ieix

)
−24 polylog

(
3,ieix

)
eix−24i polylog

(
3,ieix

)
−3x eix−3ix

3
(
eix+i

)
−e

−
4ix3eix+24ix polylog

(
2,ieix

)
eix−24x polylog

(
2,ieix

)
+3ix eix−3x−24 polylog

(
3,ieix

)
eix−3x eix−24i polylog

(
3,ieix

)
−3ix

3
(
eix+i

)


sin(x)+1 dx




3 (eix + i)2
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3 Solution by Mathematica
Time used: 65.575 (sec). Leaf size: 195� �
DSolve[(3*y[x]*Cos[x]+4*x*Exp[x]+2*x^3*y[x])+(3*Sin[x]+3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (sin(x)− i cos(x) + 1)−4x2−2 exp
(
8ixPolyLog

(
2, ieix

)
− 8PolyLog

(
3, ieix

)
+ 1

3x
(
2ix2 + 2x2 cos(x)

sin(x) + 1 + 3i
))(∫ x

1

8
3i exp

(
−2 cos(K[1])K[1]3
3(sin(K[1]) + 1) − 2

3iK[1]3

− 8iPolyLog
(
2, ieiK[1])K[1] +K[1] + 8PolyLog

(
3, ieiK[1]))K[1](−i cos(K[1])

+ sin(K[1]) + 1)4K[1]2dK[1] + c1

)

2007



7.6. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.6.3 problem 3
Internal problem ID [1032]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

14y3x2 + 21y′y2x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve((14*x^2*y(x)^3)+(21*x^2*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1e−
2x
3

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 25� �
DSolve[(14*x^2*y[x]^3)+(21*x^2*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1e
−2x/3

y(x) → 0
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7.6.4 problem 4
Internal problem ID [1033]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

2x− 2y2 +
(
12y2 − 4yx

)
y′ = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 531� �
dsolve((2*x-2*y(x)^2)+(12*y(x)^2-4*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3

6
+ x2

6
(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3
+ x

6

y(x) = −

(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3

12
− x2

12
(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3
+ x

6

−

i
√
3


−27x2−27c1+x3+3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

 1
3

6 − x2

6

−27x2−27c1+x3+3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

 1
3


2

y(x) = −

(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3

12
− x2

12
(
−27x2 − 27c1 + x3 + 3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

) 1
3
+ x

6

+

i
√
3


−27x2−27c1+x3+3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

 1
3

6 − x2

6

−27x2−27c1+x3+3

√
−6x5 − 6c1x3 + 81x4 + 162c1x2 + 81c21

 1
3


2
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3 Solution by Mathematica
Time used: 5.565 (sec). Leaf size: 408� �
DSolve[(2*x-2*y[x]^2)+(12*y[x]^2-4*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x2

3 22/3 3
√

−2x3 + 54x2 +
√
−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1

−
3
√

−2x3 + 54x2 +
√

−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1
6 3
√
2

+ x

6

y(x) →

(
1 + i

√
3
)
x2

6 22/3 3
√

−2x3 + 54x2 +
√

−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1

+

(
1− i

√
3
)

3
√

−2x3 + 54x2 +
√

−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1
12 3

√
2

+ x

6

y(x) →

(
1− i

√
3
)
x2

6 22/3 3
√

−2x3 + 54x2 +
√

−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1

+

(
1 + i

√
3
)

3
√

−2x3 + 54x2 +
√
−4x6 + 4 ((x− 27)x2 − 54c1) 2 + 108c1
12 3

√
2

+ x

6
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7.6.5 problem 5
Internal problem ID [1034]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(x+ y)2 + (x+ y)2 y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 49� �
dsolve((x+y(x))^2+(x+y(x))^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x

y(x) = c1 − x

y(x) = −c1
2 − i

√
3 c1
2 − x

y(x) = −c1
2 + i

√
3 c1
2 − x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[(x+y[x])^2+(x+y[x])^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

y(x) → −x+ c1
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7.6.6 problem 6
Internal problem ID [1035]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

4x+ 7y + (3x+ 4y) y′ = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 55� �
dsolve((4*x+7*y(x))+(3*x+4*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
x
(
2RootOf

(
_Z 36 + 3_Z 6c1x

6 − 2c1x6)6 − 1
)

RootOf
(
_Z 36 + 3_Z 6c1x6 − 2c1x6

)6
3 Solution by Mathematica
Time used: 1.19 (sec). Leaf size: 409� �
DSolve[(4*x+7*y[x])+(3*x+4*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 1

]
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 2

]
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 3

]
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 4

]
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 5

]
y(x)→Root

[
2#16+21#15x+90#14x2+200#13x3+240#12x4+144#1x5+32x6−e3c1&, 6

]
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7.6.7 problem 7
Internal problem ID [1036]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

−2 sin(x)y2 + 3y3 − 2x+
(
4 cos(x)y + 9xy2

)
y′ = 0
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3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 758� �
dsolve((-2*y(x)^2*sin(x)+3*y(x)^3-2*x)+(4*y(x)*cos(x)+9*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=

(
972x4 − 64(cos3(x)) + 36

√
3
√

243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2
) 1

3

18x
+ 8(cos2(x))

9x
(
972x4 − 64 (cos3(x)) + 36

√
3
√

243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2
) 1

3

− 2 cos(x)
9x

y(x) =

−

(
972x4 − 64(cos3(x)) + 36

√
3
√

243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2
) 1

3

36x
− 4(cos2(x))

9x
(
972x4 − 64 (cos3(x)) + 36

√
3
√
243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2

) 1
3

− 2 cos(x)
9x

−

i
√
3


972x4−64

(
cos3(x)

)
+36

√
3
√
243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x−972c1x2

 1
3

18x − 8
(
cos2(x)

)
9x

972x4−64(cos3(x))+36
√
3
√
243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x−972c1x2

 1
3


2

y(x) =

−

(
972x4 − 64(cos3(x)) + 36

√
3
√

243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2
) 1

3

36x
− 4(cos2(x))

9x
(
972x4 − 64 (cos3(x)) + 36

√
3
√
243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x− 972c1x2

) 1
3

− 2 cos(x)
9x

+

i
√
3


972x4−64

(
cos3(x)

)
+36

√
3
√
243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x−972c1x2

 1
3

18x − 8
(
cos2(x)

)
9x

972x4−64(cos3(x))+36
√
3
√

243x6 − 32 (cos3(x))x2 − 486x4c1 + 32 (cos3(x)) c1 + 243c21x2 x−972c1x2

 1
3


2
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3 Solution by Mathematica
Time used: 2.516 (sec). Leaf size: 465� �
DSolve[(-2*y[x]^2*Sin[x]+3*y[x]^3-2*x)+(4*y[x]*Cos[x]+9*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

22/3 3
√

243x2 (x2 + c1) + 9
√

729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x) − 16 cos3(x) + 8 cos2(x)

3

√
−8 cos3(x) + 9

2

(
27x2 (x2 + c1) +

√
729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x)

) − 4 cos(x)

18x
y(x)

→

i22/3
(√

3 + i
)

3
√

243x2 (x2 + c1) + 9
√

729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x) − 16 cos3(x) − 16
3
√
−2 cos2(x)

3
√

243x2 (x2 + c1) + 9
√

729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x) − 16 cos3(x)
− 8 cos(x)

36x
y(x) →

−

cos(x)

8− 16(−1)2/3 cos(x)

3

√
−8 cos3(x) + 9

2

(
27x2 (x2 + c1) +

√
729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x)

)
+ 22/3

(
1 + i

√
3
)

3
√

243x2 (x2 + c1) + 9
√

729x4 (x2 + c1) 2 − 96x2 (x2 + c1) cos3(x) − 16 cos3(x)

36x
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7.6.8 problem 8
Internal problem ID [1037]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ y + (2y + 2x) y′ = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 46� �
dsolve((2*x+y(x))+(2*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3x
4 +

√
7 x tan

(
RootOf

(√
7 ln

(
7x2

8 + 7x2(tan2(_Z)
)

8

)
+ 2

√
7 c1 + 2_Z

))
4

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 62� �
DSolve[(2*x+y[x])+(2*y[x]+2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

ArcTan
(

4y(x)
x

+3√
7

)
2
√
7

+ 1
4 log

(
2y(x)2
x2 + 3y(x)

x
+ 2
)

= − log(x)
2 + c1, y(x)
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7.6.9 problem 9
Internal problem ID [1038]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

3x2 + 2yx+ 4y2 +
(
x2 + 8yx+ 18y

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 75� �
dsolve((3*x^2+2*x*y(x)+4*y(x)^2)+(x^2+8*x*y(x)+18*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x2 +
√
−15x4 − 36x3 − 16xc1 − 36c1

8x+ 18

y(x) = −x2 +
√
−15x4 − 36x3 − 16xc1 − 36c1

2 (4x+ 9)

3 Solution by Mathematica
Time used: 0.44 (sec). Leaf size: 84� �
DSolve[(3*x^2+2*x*y[x]+4*y[x]^2)+(x^2+8*x*y[x]+18*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
−3x3(5x+ 12) + 4c1(4x+ 9)

8x+ 18

y(x) → −x2 +
√
−3x3(5x+ 12) + 4c1(4x+ 9)

8x+ 18
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7.6.10 problem 10
Internal problem ID [1039]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2x2 + 8yx+ y2 +
(
2x2 + xy3

3

)
y′ = 0

7 Solution by Maple� �
dsolve((2*x^2+8*x*y(x)+y(x)^2)+(2*x^2+x*y(x)^3/3)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*x^2+8*x*y[x]+y[x]^2)+(2*x^2+x*y[x]^3/3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.6.11 problem 11
Internal problem ID [1040]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1
x
+ 2x+

(
1
y
+ 2y

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 36� �
dsolve((1/x+2*x)+(1/y(x)+2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
2 e−2x2−2c1

x2

)
2 −x2−c1

x

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 66� �
DSolve[(1/x+2*x)+(1/y[x]+2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
ProductLog

(
2e−2x2+2c1

x2

)
√
2

y(x) →

√
ProductLog

(
2e−2x2+2c1

x2

)
√
2
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7.6.12 problem 12
Internal problem ID [1041]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

sin(x)y2 + xy3 cos(x) +
(
x sin(x)y + xy3 cos(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 5� �
dsolve((y(x)*sin(x)*y(x)+x*y(x)^2*cos(x)*y(x))+(x*sin(x)*y(x)+x*y(x)^2*cos(x)*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]*Sin[x]*y[x]+x*y[x]^2*Cos[x]*y[x])+(x*Sin[x]*y[x]+x*y[x]^2*Cos[x]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.6.13 problem 13
Internal problem ID [1042]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve((x/(x^2+y(x)^2)^(3/2))+(y(x)/(x^2+y(x)^2)^(3/2))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 39� �
DSolve[(x/(x^2+y[x]^2)^(3/2))+(y[x]/(x^2+y[x]^2)^(3/2))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
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7.6.14 problem 14
Internal problem ID [1043]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, 2nd type, class B]]

Solve

ex
(
x2y2 + 2xy2

)
+ 6x+

(
2x2y ex + 2

)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 66� �
dsolve((exp(x)*(x^2*y(x)^2+2*x*y(x)^2)+6*x)+(2*x^2*y(x)*exp(x)+2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−1 +

√
−3 exx4 − exc1x2 + 1

)
e−x

x2

y(x) = −

(
1 +

√
−3 exx4 − exc1x2 + 1

)
e−x

x2

3 Solution by Mathematica
Time used: 1.472 (sec). Leaf size: 74� �
DSolve[(Exp[x]*(x^2*y[x]^2+2*x*y[x]^2)+6*x)+(2*x^2*y[x]*Exp[x]+2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−x
(
1 +

√
1 + exx2 (−3x2 + c1)

)
x2

y(x) →
e−x
(
−1 +

√
1 + exx2 (−3x2 + c1)

)
x2
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7.6.15 problem 15
Internal problem ID [1044]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x2ex2+y
(
2x2 + 3

)
+ 4x+

(
x3ex2+y − 12y2

)
y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 27� �
dsolve((x^2*exp(x^2+y(x))*(2*x^2+3)+4*x)+(x^3*exp(x^2+y(x))-12*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

x3ey(x)+x2 − 4y(x)3 + 2x2 + c1 = 0

3 Solution by Mathematica
Time used: 0.44 (sec). Leaf size: 30� �
DSolve[(x^2*Exp[x^2+y[x]]*(2*x^2+3)+4*x)+(x^3*Exp[x^2+y[x]]-12*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2x2 + x3ex

2+y(x) − 4y(x)3 = c1, y(x)
]
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7.6.16 problem 16
Internal problem ID [1045]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

eyx
(
x4y + 4x3)+ 3y +

(
x5eyx + 3x

)
y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve((exp(x*y(x))*(x^4*y(x)+4*x^3)+3*y(x))+( x^5*exp(x*y(x))+3*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
3 LambertW

(
x4e−

c1
3

3

)
+ c1

3x

3 Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 33� �
DSolve[(Exp[x*y[x]]*(x^4*y[x]+4*x^3)+3*y[x])+(x^5*Exp[x*y[x]]+3*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1 − 3ProductLog

(
1
3e

c1
3 x4
)

3x
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7.6.17 problem 17
Internal problem ID [1046]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

3x2 cos(x)y − x3y2 sin(x) + 4x+
(
8y − x4 sin(x)y

)
y′ = 0

7 Solution by Maple� �
dsolve((3*x^2*cos(x)*y(x)-x^3*y(x)*sin(x)*y(x)+4*x)+(8*y(x)-x^4*sin(x)*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(3*x^2*Cos[x]*y[x]-x^3*y[x]*Sin[x]*y[x]+4*x)+(8*y[x]-x^4*Sin[x]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

2026



7.6. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.6.18 problem 18
Internal problem ID [1047]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

4y2x3 − 6yx2 − 2x− 3 +
(
2x4y − 2x3) y′ = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 22� �
dsolve([(4*x^3*y(x)^2-6*x^2*y(x)-2*x-3)+(2*x^4*y(x)-2*x^3)*diff(y(x),x)=0,y(1) = 3],y(x), singsol=all)� �

y(x) = x+
√
2x2 + 3x− 1

x2

3 Solution by Mathematica
Time used: 0.509 (sec). Leaf size: 30� �
DSolve[{(4*x^3*y[x]^2-6*x^2*y[x]-2*x-3)+(2*x^4*y[x]-2*x^3)*y'[x]==0,y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x4(x(2x+ 3)− 1) + x3

x4
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7.6.19 problem 19
Internal problem ID [1048]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

−4 cos(x)y + 4 cos(x) sin(x) + sec2(x) + (4y − 4 sin(x)) y′ = 0

With initial conditions [
y
(π
4

)
= 0
]

3 Solution by Maple
Time used: 1.854 (sec). Leaf size: 40� �
dsolve([(-4*y(x)*cos(x)+4*sin(x)*cos(x)+sec(x)^2)+(4*y(x)-4*sin(x))*diff(y(x),x)=0,y(1/4*Pi) = 0],y(x), singsol=all)� �

y(x) = 2(cos2(x)) sin(x)−
√
2
√
(cos3(x)) (2 cos(x)− sin(x))

2 cos(x)2

3 Solution by Mathematica
Time used: 1.693 (sec). Leaf size: 38� �
DSolve[{(-4*y[x]*Cos[x]+4*Sin[x]*Cos[x]+Sec[x]^2)+(4*y[x]-4*Sin[x])*y'[x]==0,y[Pi/4]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + 1
2
√

− sec2(x)
√

sin(2x)− 2 cos(2x)− 2
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7.6.20 problem 20
Internal problem ID [1049]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
y3 − 1

)
ex + 3y2(ex + 1) y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.154 (sec). Leaf size: 91� �
dsolve([((y(x)^3-1)*exp(x))+(3*y(x)^2*(exp(x)+1))*diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) =
(
(ex − 1) (1 + ex)2

) 1
3

1 + ex

y(x) =

(
i
√
3 − 1

) (
(ex − 1) (1 + ex)2

) 1
3

2 + 2 ex

y(x) = −

(
1 + i

√
3
) (

(ex − 1) (1 + ex)2
) 1

3

2 + 2 ex
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3 Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 73� �
DSolve[{((y[x]^3-1)*Exp[x])+(3*y[x]^2*(Exp[x]+1))*y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
tanh

(x
2

)
y(x) → −1

2i
(√

3 − i
)

3

√
tanh

(x
2

)
y(x) → 1

2i
(√

3 + i
)

3

√
tanh

(x
2

)
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7.6.21 problem 21
Internal problem ID [1050]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin(x)− sin(x)y − 2 cos(x) + y′ cos(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 16� �
dsolve([(sin(x)-y(x)*sin(x)-2*cos(x))+(cos(x))*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) = 2 sin(x) + cos(x)
cos(x)

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 11� �
DSolve[{(Sin[x]-y[x]*Sin[x]-2*Cos[x])+(Cos[x])*y'[x]==0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 tan(x) + 1
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7.6.22 problem 22
Internal problem ID [1051]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(2x− 1) (y − 1) + (2 + x) (x− 3) y′ = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 23� �
dsolve([((2*x-1)*(y(x)-1))+((x+2)*(x-3))*diff(y(x),x)=0,y(1) = -1],y(x), singsol=all)� �

y(x) = x2 − x+ 6
(2 + x) (x− 3)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 23� �
DSolve[{((2*x-1)*(y[x]-1))+((x+2)*(x-3))*y'[x]==0,y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)x+ 6
(x− 3)(x+ 2)
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7.6.23 problem 23
Internal problem ID [1052]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

7x+ 4y + (4x+ 3y) y′ = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 53� �
dsolve((7*x+4*y(x))+(4*x+3*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−4xc1

3 −

√
−5c21x2 + 3

3
c1

y(x) =
−4xc1

3 +

√
−5c21x2 + 3

3
c1
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3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 118� �
DSolve[(7*x+4*y[x])+(4*x+3*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
−4x−

√
−5x2 + 3e2c1

)
y(x) → 1

3

(
−4x+

√
−5x2 + 3e2c1

)
y(x) → 1

3

(
−
√
5
√
−x2 − 4x

)
y(x) → 1

3

(√
5
√
−x2 − 4x

)
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7.6.24 problem 24
Internal problem ID [1053]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

ex
(
x4y2 + 4y2x3 + 1

)
+
(
2x4y ex + 2y

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 66� �
dsolve((exp(x)*(x^4*y(x)^2+4*x^3*y(x)^2+1))+(2*x^4*y(x)*exp(x)+2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

− (exx4 + 1) (−c1 + ex)
exx4 + 1

y(x) = −
√
− (exx4 + 1) (−c1 + ex)

exx4 + 1

3 Solution by Mathematica
Time used: 0.611 (sec). Leaf size: 62� �
DSolve[(Exp[x]*(x^4*y[x]^2+4*x^3*y[x]^2+1))+(2*x^4*y[x]*Exp[x]+2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−ex + c1√
exx4 + 1

y(x) →
√
−ex + c1√
exx4 + 1
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7.6.25 problem 25
Internal problem ID [1054]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

y4x3 + x+
(
x4y3 + y

)
y′ = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 111� �
dsolve((x^3*y(x)^4+x)+(x^4*y(x)^3+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

√
−1−

√
−2x6 − 4x4c1 + 1

x2

y(x) =

√
−1 +

√
−2x6 − 4x4c1 + 1

x2

y(x) = −

√
−1−

√
−2x6 − 4x4c1 + 1

x2

y(x) = −

√
−1 +

√
−2x6 − 4x4c1 + 1

x2
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3 Solution by Mathematica
Time used: 5.05 (sec). Leaf size: 135� �
DSolve[(x^3*y[x]^4+x)+(x^4*y[x]^3+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1 +

√
−2x6 + 4c1x4 + 1

x4

y(x) →

√
−1 +

√
−2x6 + 4c1x4 + 1

x4

y(x) → −

√
−1 +

√
−2x6 + 4c1x4 + 1

x4

y(x) →

√
−1 +

√
−2x6 + 4c1x4 + 1

x4
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7.6.26 problem 26
Internal problem ID [1055]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

3x2 + 2y + (2y + 2x) y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 45� �
dsolve((3*x^2+2*y(x))+(2*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x−
√
−x3 + x2 − c1

y(x) = −x+
√

−x3 + x2 − c1

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 49� �
DSolve[(3*x^2+2*y[x])+(2*y[x]+2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

−x3 + x2 + c1

y(x) → −x+
√

−x3 + x2 + c1
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7.6.27 problem 27(a)
Internal problem ID [1056]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 27(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

y4x3 + 2x+
(
x4y3 + 3y

)
y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 111� �
dsolve((x^3*y(x)^4+2*x)+(x^4*y(x)^3+3*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

√
−3−

√
−4x6 − 4x4c1 + 9

x2

y(x) =

√
−3 +

√
−4x6 − 4x4c1 + 9

x2

y(x) = −

√
−3−

√
−4x6 − 4x4c1 + 9

x2

y(x) = −

√
−3 +

√
−4x6 − 4x4c1 + 9

x2
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3 Solution by Mathematica
Time used: 4.733 (sec). Leaf size: 135� �
DSolve[(x^3*y[x]^4+2*x)+(x^4*y[x]^3+3*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−3 +

√
−4x6 + 4c1x4 + 9

x4

y(x) →

√
−3 +

√
−4x6 + 4c1x4 + 9

x4

y(x) → −

√
−3 +

√
−4x6 + 4c1x4 + 9

x4

y(x) →

√
−3 +

√
−4x6 + 4c1x4 + 9

x4
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7.6.28 problem 28(a)
Internal problem ID [1057]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 28(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _Bernoulli]

Solve

x2 + y2 + 2y′yx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 49� �
dsolve((x^2+y(x)^2)+(2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
√
3
√
x (−x3 + 3c1)

3x

y(x) =
√
3
√

x (−x3 + 3c1)
3x

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 60� �
DSolve[(x^2+y[x]^2)+(2*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x3 + 3c1√
3
√
x

y(x) →
√
−x3 + 3c1√
3
√
x
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7.6.29 problem 38
Internal problem ID [1058]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′ + 2y
x

+ 2xy
x2 + 2yx2 + 1 = 0

With initial conditions

[y(1) = −2]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)+2/x*y(x)= -(2*x*y(x))/(x^2+2*x^2*y(x)+1),y(1) = -2],y(x), singsol=all)� �

y(x) = −x2 − 1
x2

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 39� �
DSolve[{y'[x]+2/x*y[x]== -(2*x*y[x])/(x^2+2*x^2*y[x]+1),y[1]==-2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

−
x3/2 +

√
x3 (x2 + 1)2

x7/2 − 1
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7.6.30 problem 39
Internal problem ID [1059]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′ − 3y
x

− 2x4(4x3 − 3y)
3x5 + 3x3 + 2y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 30� �
dsolve([diff(y(x),x)-3/x*y(x)= (2*x^4*(4*x^3-3*y(x)))/(3*x^5+3*x^3+2*y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) =

(
−3x2 +

√
9x4 + 34x2 + 21 − 3

)
x3

2

3 Solution by Mathematica
Time used: 0.622 (sec). Leaf size: 47� �
DSolve[{y'[x]-3/x*y[x]== (2*x^4*(4*x^3-3*y[x]))/(3*x^5+3*x^3+2*y[x]),y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

3

(
x2

(√
1
x7 x

√
x (x2 + 3) (9x2 + 7) − 3

)
− 3
)
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7.6.31 problem 40
Internal problem ID [1060]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Section 2.5 Page 79
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

y′ + 2yx+
e−x2

(
3x+ 2y ex2

)
2x+ 3y ex2 = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 36� �
dsolve([diff(y(x),x)+2*x*y(x)= -exp(-x^2)*(3*x+2*y(x)*exp(x^2))/(2*x+3*y(x)*exp(x^2)),y(0) = -1],y(x), singsol=all)� �

y(x) = −

(
2x ex2 +

√
(−5x2 + 9) e2x2

)
e−2x2

3

3 Solution by Mathematica
Time used: 0.921 (sec). Leaf size: 44� �
DSolve[{y'[x]+2*x*y[x]== -Exp[-x^2]*(3*x+2*y[x]*Exp[x^2])/(2*x+3*y[x]*Exp[x^2]),y[0]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3e

−2x2
(
2ex2

x+
√

e2x2 (9− 5x2)
)
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7.7 Chapter 2, First order equations. Exact equations.
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7.7.1 problem 1(a)
Internal problem ID [1061]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y +
(
2x+ 1

y

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 37� �
dsolve(y(x)+(2*x+1/y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1 +
√
4xc1 + 1
2x

y(x) = −1 +
√
4xc1 + 1
2x

3 Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 54� �
DSolve[y[x]+(2*x+1/y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 +
√
1 + 4c1x
2x

y(x) → −1 +
√
1 + 4c1x
2x

y(x) → 0
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7.7.2 problem 2(a)
Internal problem ID [1062]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−y2 + y′x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(-y(x)^2+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

xc1 + 1

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 21� �
DSolve[-y[x]^2+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

1− c1x

y(x) → 0
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7.7.3 problem 3
Internal problem ID [1063]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − y′x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 7� �
dsolve(y(x)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = xc1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[y[x]-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → 0
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7.7.4 problem 4
Internal problem ID [1064]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3yx2 + 2y′x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(3*x^2*y(x)+2*x^3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

x
3
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18� �
DSolve[3*x^2*y[x]+2*x^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x3/2

y(x) → 0
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7.7.5 problem 5
Internal problem ID [1065]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

2y3 + 3y′y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(2*y(x)^3+3*y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1e−
2x
3

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 25� �
DSolve[2*y[x]^3+3*y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1e
−2x/3

y(x) → 0
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7.7.6 problem 6
Internal problem ID [1066]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

5yx+ 2y + 5 + 2y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve((5*x*y(x)+2*y(x)+5)+(2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1
x
+ e− 5x

2 c1
x

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21� �
DSolve[(5*x*y[x]+2*y[x]+5)+(2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1e
−5x/2

x
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7.7.7 problem 7
Internal problem ID [1067]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

yx+ x+ 2y + 1 + (x+ 1) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve((x*y(x)+x+2*y(x)+1)+(x+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (−x ex + c1) e−x

x+ 1

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 23� �
DSolve[(x*y[x]+x+2*y[x]+1)+(x+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− c1e
−x

x+ 1
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7.7.8 problem 8
Internal problem ID [1068]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

27xy2 + 8y3 +
(
18yx2 + 12xy2

)
y′ = 0
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3 Solution by Maple
Time used: 0.197 (sec). Leaf size: 2051� �
dsolve((27*x*y(x)^2+8*y(x)^3)+(18*x^2*y(x)+12*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x) = 0

y(x) = x(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

+ 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3

y(x)
= x−

√
5
4 − 1

4 −
i

√
2
√

5−
√
5

4

5

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

+ 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)
= x−

√
5
4 − 1

4 +
i

√
2
√

5−
√
5

4

5

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

+ 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)
= x√

5
4 − 1

4 −
i

√
2
√

5 +
√
5

4

5

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

+ 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)
= x√

5
4 − 1

4 +
i

√
2
√

5 +
√
5

4

5

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

+ 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)

= 32x

−16
(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
− 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)

= 32x

−16
(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
+ 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3


y(x)

= 32x−
√
5
4 − 1

4 −
i

√
2
√

5−
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
− 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x−
√
5
4 − 1

4 −
i

√
2
√

5−
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
+ 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x−
√
5
4 − 1

4 +
i

√
2
√

5−
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
− 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x−
√
5
4 − 1

4 +
i

√
2
√

5−
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
+ 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x√
5
4 − 1

4 −
i

√
2
√

5 +
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
− 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x√
5
4 − 1

4 −
i

√
2
√

5 +
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
+ 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x√
5
4 − 1

4 +
i

√
2
√

5 +
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
− 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3




y(x)

= 32x√
5
4 − 1

4 +
i

√
2
√

5 +
√
5

4

5
−16

(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 48x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
+ 16i

√
3


(
2c1x5 +

√
−27c31x15 + 4c21x10

) 1
3

− 3x5c12c1x5+

√
−27c31x15 + 4c21x10

 1
3
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3 Solution by Mathematica
Time used: 10.347 (sec). Leaf size: 532� �
DSolve[(27*x*y[x]^2+8*y[x]^3)+(18*x^2*y[x]+12*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → 1
4

 9x2

3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2

+
3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2 − 3x



y(x) → 1
8


(
−9− 9i

√
3
)
x2

3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2

+ i
(√

3 + i
)

3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2 − 6x



y(x) → 1
8


9i
(√

3 + i
)
x2

3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2

+
(
−1− i

√
3
)

3

√
−27x5 + 4

√
e6c1 (−27x5 + 4e6c1) + 8e6c1

x2 − 6x


y(x) → 0

y(x) →
3
(

3
√
−x3 + x

)(
−2x+

(
1 + i

√
3
)

3
√
−x3

)
8x

y(x) →
3
(

3
√
−x3 + x

)(
−2x+

(
1− i

√
3
)

3
√
−x3

)
8x

y(x) → −
3
(
− 3
√
−x3 x+ (−x3)2/3 + x2

)
4x
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7.7.9 problem 9
Internal problem ID [1069]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

6xy2 + 2y +
(
12yx2 + 12xy2

)
y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 5� �
dsolve((6*x*y(x)^2+2*y(x))+(12*x^2*y(x)+12*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(6*x*y[x]^2+2*y[x])+(12*x^2*y[x]+12*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.7.10 problem 10
Internal problem ID [1070]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y2 +
(
xy2 + 6yx+ 1

y

)
y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve((y(x)^2)+(x*y(x)^2+3*x*y(x)+3*x*y(x)+1/y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

x− 3
y(x)4 + 1

y(x)3 + 6
y(x)5 − 6

y(x)6 − e−y(x)c1
y(x)6 = 0

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 41� �
DSolve[(y[x]^2)+(x*y[x]^2+3*x*y[x]+3*x*y[x]+1/y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −y(x)3 − 3y(x)2 + 6y(x)− 6

y(x)6 + c1e
−y(x)

y(x)6 , y(x)
]
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7.7.11 problem 11
Internal problem ID [1071]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

12yx3 + 24x2y2 +
(
9x4 + 32yx3 + 4y

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve((12*x^3*y(x)+24*x^2*y(x)^2)+(9*x^4+32*x^3*y(x)+4*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

3x4y(x)3 + 8x3y(x)4 + y(x)4 + c1 = 0
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3 Solution by Mathematica
Time used: 0.533 (sec). Leaf size: 1733� �
DSolve[(12*x^3*y[x]+24*x^2*y[x]^2)+(9*x^4+32*x^3*y[x]+4*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3x4

32x3 + 4

+1
2

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

− 1
2

√√√√√√√√√√√√
9x8

2 (8x3 + 1)2
−

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

+ 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

− 27x12

4 (8x3 + 1)3

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

y(x) → − 3x4

32x3 + 4

+1
2

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

+1
2

√√√√√√√√√√√√
9x8

2 (8x3 + 1)2
−

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

+ 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

− 27x12

4 (8x3 + 1)3

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

y(x) → − 3x4

32x3 + 4

− 1
2

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

− 1
2

√√√√√√√√√√√√
9x8

2 (8x3 + 1)2
−

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

+ 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

+ 27x12

4 (8x3 + 1)3

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

y(x) → − 3x4

32x3 + 4

− 1
2

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

+1
2

√√√√√√√√√√√√
9x8

2 (8x3 + 1)2
−

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

+ 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

+ 27x12

4 (8x3 + 1)3

√√√√√√√ 9x8

4 (8x3 + 1)2
+

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8

3 3
√
2 (8x3 + 1)

− 4 3
√
2 c1

3

√√
59049c12x16 + 6912c13 (8x3 + 1)3 − 243c1x8
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7.7.12 problem 12
Internal problem ID [1072]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yx2 + 4yx+ 2y +
(
x2 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((x^2*y(x)+4*x*y(x)+2*y(x))+(x^2+x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1e−x

(x+ 1)x2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 26� �
DSolve[(x^2*y[x]+4*x*y[x]+2*y[x])+(x^2+x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

x2(x+ 1)

y(x) → 0
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7.7.13 problem 13
Internal problem ID [1073]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−y +
(
x4 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(-y(x)+(x^4-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1)
1
3 (x2 + x+ 1)

1
3

x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 27� �
DSolve[-y[x]+(x^4-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3
√
1− x3

x

y(x) → 0
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7.7.14 problem 14
Internal problem ID [1074]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

cos(x) cos(y) + (cos(y) sin(x)− sin(x) sin(y) + y) y′ = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 22� �
dsolve((cos(x)*cos(y(x)))+(sin(x)*cos(y(x))-sin(x)*sin(y(x))+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

cos (y(x)) ey(x) sin(x) + (y(x)− 1) ey(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.246 (sec). Leaf size: 28� �
DSolve[(Cos[x]*Cos[y[x]])+(Sin[x]*Cos[y[x]]-Sin[x]*Sin[y[x]]+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−2ey(x)(y(x)− 1)− 2ey(x) sin(x) cos(y(x)) = c1, y(x)

]
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7.7.15 problem 15
Internal problem ID [1075]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2yx+ y2 +
(
2yx+ x2 − 2xy2 − 2xy3

)
y′ = 0

7 Solution by Maple� �
dsolve((2*x*y(x)+y(x)^2)+(2*x*y(x)+x^2-2*x*y(x)^2-2*x*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*x*y[x]+y[x]^2)+(2*x*y[x]+x^2-2*x*y[x]^2-2*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.7.16 problem 16
Internal problem ID [1076]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y sin(y) + x(sin(y)− y cos(y)) y′ = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 16� �
dsolve((y(x)*sin(y(x)))+(x*(sin(y(x))-y(x)*cos(y(x))))*diff(y(x),x)=0,y(x), singsol=all)� �

ln(x) + ln (y(x))− ln (sin (y(x))) + c1 = 0

3 Solution by Mathematica
Time used: 0.547 (sec). Leaf size: 27� �
DSolve[(y[x]*Sin[y[x]])+(x*(Sin[y[x]]-y[x]*Cos[y[x]]))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[log(sin(#1))− log(#1)&][log(x) + c1]

y(x) → 0
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7.7.17 problem 18
Internal problem ID [1077]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ay + byx+ (cx+ dxy) y′ = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 50� �
dsolve((a*y(x)+b*x*y(x))+(c*x+d*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
a ln(x)+bx+cLambertW

 d x
−a

c e−
bx
c − c1

c
c

+c1

c

3 Solution by Mathematica
Time used: 0.919 (sec). Leaf size: 42� �
DSolve[(a*y[x]+b*x*y[x])+(c*x+d*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
cProductLog

(
dx−a

c e
−bx+c1

c

c

)
d

y(x) → 0
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7.7.18 problem 19
Internal problem ID [1078]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

3x2y3 − y2 + y + (−xy + 2x) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 59� �
dsolve((3*x^2*y(x)^3-y(x)^2+y(x))+(-x*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 4
√
x

√
xc1 + 48x2 + 4

x
+ 2

y(x) = − 4
√
x

√
xc1 + 48x2 + 4

x
− 2
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3 Solution by Mathematica
Time used: 0.455 (sec). Leaf size: 78� �
DSolve[(3*x^2*y[x]^3-y[x]^2+y[x])+(-x*y[x]+2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2

1 +
√

− 1
x2 x

√
−1− 4x(3x+ c1)

y(x) → 2x

x+
√

−1− 4x(3x+ c1)√
− 1
x2

y(x) → 0
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7.7.19 problem 20
Internal problem ID [1079]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y + 3
(
x2 + y3x2) y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 29� �
dsolve((2*y(x))+3*(x^2+x^2*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
xLambertW

(
e−2c1+

2
x

)
+2xc1−2

3x

3 Solution by Mathematica
Time used: 115.973 (sec). Leaf size: 82� �
DSolve[(2*y[x])+3*(x^2+x^2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
ProductLog

(
e

2
x
+3c1

)
y(x) → − 3

√
−1 3

√
ProductLog

(
e

2
x
+3c1

)
y(x) → (−1)2/3 3

√
ProductLog

(
e

2
x
+3c1

)
y(x) → 0
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7.7.20 problem 21
Internal problem ID [1080]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

a cos(x)y − sin(x)y2 + (b cos(x)y − x sin(x)y) y′ = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 68� �
dsolve((a*cos(x)*y(x)-y(x)*sin(x)*y(x))+(b*cos(x)*y(x)-x*sin(x)*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) =

∫ −cos(x)a e−
(∫ sin(x)

cos(x)b−sin(x)xdx
)

cos(x)b− sin(x)x dx+ c1

 e
∫ sin(x)

cos(x)b−sin(x)xdx

3 Solution by Mathematica
Time used: 2.155 (sec). Leaf size: 85� �
DSolve[(a*Cos[x]*y[x]-y[x]*Sin[x]*y[x])+(b*Cos[x]*y[x]-x*Sin[x]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → exp
(∫ x

1

1
b cot(K[1])−K[1]dK[1]

)∫ x

1

−
a exp

(
−
∫ K[2]
1

1
b cot(K[1])−K[1]dK[1]

)
b−K[2] tan(K[2]) dK[2] + c1


y(x) → 0
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7.7.21 problem 22
Internal problem ID [1081]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x4y4 + x5y3y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve((x^4*y(x)^4)+(x^5*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 21� �
DSolve[(x^4*y[x]^4)+(x^5*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
x

y(x) → 0
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7.7.22 problem 23
Internal problem ID [1082]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y(x cos(x) + 2 sin(x)) + x(1 + y) y′ = 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 33� �
dsolve((y(x)*(x*cos(x)+2*sin(x)))+(x*(y(x)+1))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
e− sin(x)−2 sinIntegral(x)−c1

)
−sin(x)−2 sinIntegral(x)−c1

3 Solution by Mathematica
Time used: 10.986 (sec). Leaf size: 24� �
DSolve[(y[x]*(x*Cos[x]+2*Sin[x]))+(x*(y[x]+1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
e−2Si(x)−sin(x)+c1

)
y(x) → 0
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7.7.23 problem 24
Internal problem ID [1083]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x4y3 + y +
(
y2x5 − x

)
y′ = 0
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3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 304� �
dsolve((x^4*y(x)^3+y(x))+(x^5*y(x)^2-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

4x3+4

√
x6 − 4c31

 1
3

2x2 + 2c1

x2

4x3+4

√
x6 − 4c31

 1
3

√
c1

y(x)

=

−

4x3+4

√
x6 − 4c31

 1
3

4x2 − c1

x2

4x3+4

√
x6 − 4c31

 1
3
−

i

√
3



4x3+4

√
x6 − 4c31


1
3

2x2 − 2c1

x2

4x3+4

√
x6 − 4c31


1
3


2

√
c1

y(x)

=

−

4x3+4

√
x6 − 4c31

 1
3

4x2 − c1

x2

4x3+4

√
x6 − 4c31

 1
3
+

i

√
3



4x3+4

√
x6 − 4c31


1
3

2x2 − 2c1

x2

4x3+4

√
x6 − 4c31


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 2.061 (sec). Leaf size: 267� �
DSolve[(x^4*y[x]^3+y[x])+(x^5*y[x]^2-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2 +

3
√
2
(
3c1x9+

√
x12 (−4 + 9c12x6)

)
2/3

x4

22/3 3
√

3c1x9 +
√
x12 (−4 + 9c12x6)

y(x) →
−2 3

√
−2 x4 + (−2)2/3

(
3c1x9 +

√
x12 (−4 + 9c12x6)

)
2/3

2x4 3
√
3c1x9 +

√
x12 (−4 + 9c12x6)

y(x) →
2(−1)2/3x4 − 3

√
−2

(
3c1x9 +

√
x12 (−4 + 9c12x6)

)
2/3

22/3x4 3
√
3c1x9 +

√
x12 (−4 + 9c12x6)
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7.7.24 problem 25
Internal problem ID [1084]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _rational, [_Abel, 2nd type, class B]]

Solve

3yx+ 2y2 + y +
(
x2 + 2yx+ x+ 2y

)
y′ = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 103� �
dsolve((3*x*y(x)+2*y(x)^2+y(x))+(x^2+2*x*y(x)+x+2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
− c1x2

2 − xc1
2 −

√
c21x

4 + 2c21x3 + c21x
2 + 4

2
c1 (x+ 1)

y(x) =
− c1x2

2 − xc1
2 +

√
c21x

4 + 2c21x3 + c21x
2 + 4

2
c1 (x+ 1)
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3 Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 105� �
DSolve[(3*x*y[x]+2*y[x]^2+y[x])+(x^2+2*x*y[x]+x+2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−x−

√
x2 + 4ec1

(x+ 1)2

)

y(x) → 1
2

(
−x+

√
x2 + 4ec1

(x+ 1)2

)

y(x) → 1
2

(
−
√
x2 − x

)
y(x) → 1

2

(√
x2 − x

)

2076



7.7. Chapter 2, First order equations. . . . CHAPTER 7. ELEMENTARY . . .

7.7.25 problem 26
Internal problem ID [1085]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

12yx+ 6y3 +
(
9x2 + 10xy2

)
y′ = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 35� �
dsolve((12*x*y(x)+6*y(x)^3)+(9*x^2+10*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

ln(x)− c1 +
2 ln

(
2y(x)2+3x

x

)
11 +

6 ln
(

y(x)√
x

)
11 = 0

3 Solution by Mathematica
Time used: 4.742 (sec). Leaf size: 151� �
DSolve[(12*x*y[x]+6*y[x]^3)+(9*x^2+10*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
2#15x3 + 3#13x4 − c1&, 1

]
y(x) → Root

[
2#15x3 + 3#13x4 − c1&, 2

]
y(x) → Root

[
2#15x3 + 3#13x4 − c1&, 3

]
y(x) → Root

[
2#15x3 + 3#13x4 − c1&, 4

]
y(x) → Root

[
2#15x3 + 3#13x4 − c1&, 5

]
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7.7.26 problem 27
Internal problem ID [1086]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 2, First order equations. Exact equations. Integrating factors. Section 2.6 Page
91
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3x2y2 + 2y + 2y′x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve((3*x^2*y(x)^2+2*y(x))+(2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 2
(3x+ 2c1)x

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 25� �
DSolve[(3*x^2*y[x]^2+2*y[x])+(2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3x2 + 2c1x

y(x) → 0
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7.8 Chapter 5 linear second order equations. Section
5.1 Homogeneous linear equations. Page 203

Local contents
7.8.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2080
7.8.2 problem 2c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2081
7.8.3 problem 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2082
7.8.4 problem 3c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2083
7.8.5 problem 3d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2084
7.8.6 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2085
7.8.7 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2086
7.8.8 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2087
7.8.9 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2088
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7.8.1 problem 1
Internal problem ID [1087]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 7y′ + 10y = 0

With initial conditions

[y(0) = −1, y′(0) = 1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)-7*diff(y(x),x)+10*y(x)=0,y(0) = -1, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −2 e2x + e5x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-7*y'[x]+10*y[x]==0,{y[0]==-1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
e3x − 2

)

2080
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7.8.2 problem 2c
Internal problem ID [1088]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 2c.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 2y = 0

With initial conditions

[y(0) = 3, y′(0) = −2]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=0,y(0) = 3, D(y)(0) = -2],y(x), singsol=all)� �

y(x) = ex(3 cos(x)− 5 sin(x))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-2*y'[x]+2*y[x]==0,{y[0]==3,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(3 cos(x)− 5 sin(x))

2081
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7.8.3 problem 2d
Internal problem ID [1089]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 2d.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 2y = 0

With initial conditions

[y(0) = k0, y
′(0) = k1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=0,y(0) = k__0, D(y)(0) = k__1],y(x), singsol=all)� �

y(x) = ex((k1 − k0) sin(x) + k0 cos(x))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[{y''[x]-2*y'[x]+2*y[x]==0,{y[0]==k0,y'[0]==k1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((k1− k0) sin(x) + k0 cos(x))

2082
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7.8.4 problem 3c
Internal problem ID [1090]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 3c.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

With initial conditions

[y(0) = 7, y′(0) = 4]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(0) = 7, D(y)(0) = 4],y(x), singsol=all)� �

y(x) = (−3x+ 7) ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[{y''[x]-2*y'[x]+y[x]==0,{y[0]==7,y'[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(7− 3x)

2083
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7.8.5 problem 3d
Internal problem ID [1091]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 3d.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

With initial conditions

[y(0) = k0, y
′(0) = k1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(0) = k__0, D(y)(0) = k__1],y(x), singsol=all)� �

y(x) = −ex((x− 1) k0 − k1x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-2*y'[x]+y[x]==0,{y[0]==k0,y'[0]==k1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(k0(−x) + k0+ k1x)

2084
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7.8.6 problem 4
Internal problem ID [1092]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ + 4y′x+ 2y = 0

With initial conditions

[y(0) = −5, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 17� �
dsolve([(x^2-1)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(0) = -5, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −x+ 5
x2 − 1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 18� �
DSolve[{(x^2-1)*y''[x]+4*x*y'[x]+2*y[x]==0,{y[0]==-5,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5− x

x2 − 1

2085
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7.8.7 problem 10
Internal problem ID [1093]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]-2*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2e

4x + c1
)

2086
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7.8.8 problem 11
Internal problem ID [1094]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = e3xc1 + c2e3xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-6*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x(c2x+ c1)

2087
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7.8.9 problem 12
Internal problem ID [1095]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2ay′ + ya2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*a*diff(y(x),x)+a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax + c2eaxx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-2*a*y'[x]+a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eax(c2x+ c1)

2088
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7.8.10 problem 13
Internal problem ID [1096]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + y′x− y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x
+ c2x

2089
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7.8.11 problem 14
Internal problem ID [1097]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y′x+ y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2x ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 15� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)

2090
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7.8.12 problem 15
Internal problem ID [1098]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − (2a− 1)xy′ + ya2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-(2*a-1)*x*diff(y(x),x)+a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
a + c2x

a ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-(2*a-1)*x*y'[x]+a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xa(ac2 log(x) + c1)

2091
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7.8.13 problem 16
Internal problem ID [1099]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4y′x+
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)

2092
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7.8.14 problem 17
Internal problem ID [1100]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − y′x+ y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

2093
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7.8.15 problem 18
Internal problem ID [1101]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2y′x+
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx

2094
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7.8.16 problem 19
Internal problem ID [1102]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2 sin(x)y′′ − 4x(x cos(x) + sin(x)) y′ + (2x cos(x) + 3 sin(x)) y = 0

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 17� �
dsolve(4*x^2*sin(x)*diff(y(x),x$2)-4*x*(x*cos(x)+sin(x))*diff(y(x),x)+(2*x*cos(x)+3*sin(x))*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x cos(x)

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 21� �
DSolve[4*x^2*Sin[x]*y''[x]-4*x*(x*Cos[x]+Sin[x])*y'[x]+(2*x*Cos[x]+3*Sin[x])*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
ArcCos(cos(x)) (c2 cos(x) + c1)

2095
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7.8.17 problem 20
Internal problem ID [1103]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x− 1) y′′ − (3x+ 2) y′ + (6x− 8) y = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 89� �
dsolve((3*x-1)*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)+(6*x-8)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
i
√
7 −1

)
2 (3x− 1)2KummerM

(
3
2 − 5i

√
7

14 , 3, i
√
7 (3x− 1)

3

)

+ c2e−
x
(
i
√
7 −1

)
2 (3x− 1)2KummerU

(
3
2 − 5i

√
7

14 , 3, i
√
7 (3x− 1)

3

)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 109� �
DSolve[(3*x-1)*y''[x]-(3*x+2)*y'[x]+(6*x-8)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4e
1
6

(
1−i

√
7
)
(3x−1)(1− 3x)2

(
c1HypergeometricU

(
3
2 − 5i

2
√
7
, 3, 13i

√
7 (3x− 1)

)
+ c2LaguerreL

(
−3
2 + 5i

2
√
7
, 2, 13i

√
7 (3x− 1)

))

2096
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7.8.18 problem 21
Internal problem ID [1104]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 4

)
y′′ + 4y′x+ 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve((x^2-4)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2
x2 − 4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[(x^2-4)*y''[x]+4*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
x2 − 4

2097
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7.8.19 problem 22
Internal problem ID [1105]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 1) y′′ − 2
(
2x2 − 1

)
y′ − 4(1 + x) y = 0

3 Solution by Maple
Time used: 0.391 (sec). Leaf size: 32� �
dsolve((2*x+1)*diff(y(x),x$2)-2*(2*x^2-1)*diff(y(x),x)-4*(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1HB
(
−1
2 ,−2,−1

2 , 3,
1
2 + x

)
+ c2HB

(
1
2 ,−2,−1

2 , 3,
1
2 + x

)√
2 + 4x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*x+1)*y''[x]-2*(2*x^2-1)*y'[x]-4*(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

2098
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7.8.20 problem 23
Internal problem ID [1106]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.1 Homogeneous linear equations.
Page 203
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve((x^2-2*x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(2*x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2ex

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 18� �
DSolve[(x^2-2*x)*y''[x]+(2-x^2)*y'[x]+(2*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1e

x

2099
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7.9 Chapter 5 linear second order equations. Section
5.6 Reduction or order. Page 253
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7.9.1 problem 1
Internal problem ID [1107]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 2x) y′′ − 2y′ − (2x+ 3) y − (1 + 2x)2 = 0

Given that one solution of the ode is

y1 = e−x

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 20� �
dsolve([(2*x+1)*diff(y(x),x$2)-2*diff(y(x),x)-(2*x+3)*y(x)=(2*x+1)^2,exp(-x)],y(x), singsol=all)� �

y(x) = e−xc2 + x exc1 + 1− 2x

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 33� �
DSolve[(2*x+1)*y''[x]-2*y'[x]-(2*x+3)*y[x]==(2*x+1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x− 1

2 + x
(
−2 + c2e

x+ 1
2

)
+ 1
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7.9.2 problem 2
Internal problem ID [1108]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + y′x− y − 4
x2 = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=4/x^2,x],y(x), singsol=all)� �

y(x) = c2x+ 4
3x2 + c1

x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==4/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
3x2 + c1

x
+ c2x
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7.9.3 problem 3
Internal problem ID [1109]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′x+ y − x = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 20� �
dsolve([x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x,x],y(x), singsol=all)� �

y(x) = c2x+ ln(x)c1x+ ln(x)2x
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
log2(x) + 2c2 log(x) + 2c1

)
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7.9.4 problem 4
Internal problem ID [1110]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − 1
e−x + 1 = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve([diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=1/(1+exp(-x)),exp(2*x)],y(x), singsol=all)� �

y(x) = (c1ex − ln (ex)− ln (ex) ex + ln (1 + ex) (1 + ex)− 1 + c2) ex

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 34� �
DSolve[y''[x]-3*y'[x]+2*y[x]==1/(1+Exp[-x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
2(ex + 1) tanh−1 (2ex + 1) + c2e

x − 1 + c1
)
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7.9.5 problem 5
Internal problem ID [1111]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 7x 3
2 ex = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=7*x^(3/2)*exp(x),exp(x)],y(x), singsol=all)� �

y(x) = c2ex + x exc1 +
4x 7

2 ex
5

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29� �
DSolve[y''[x]-2*y'[x]+y[x]==7*x^(3/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

x
(
4x7/2 + 5c2x+ 5c1

)
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7.9.6 problem 6
Internal problem ID [1112]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y − 4

√
x ex(4x+ 1) = 0

Given that one solution of the ode is

y1 =
√
x ex

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 32� �
dsolve([4*x^2*diff(y(x),x$2)+(4*x-8*x^2)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=4*x^(1/2)*exp(x)*(1+4*x),x^(1/2)*exp(x)],y(x), singsol=all)� �

y(x) = exc2√
x

+
√
x exc1 + ex

√
x (ln(x) + 2x− 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 30� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==4*x^(1/2)*Exp[x]*(1+4*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x log(x) + x(2x− 1 + c2) + c1)√
x
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7.9.7 problem 7
Internal problem ID [1113]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 2y − ex sec(x) = 0

Given that one solution of the ode is

y1 = ex cos(x)

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=exp(x)*sec(x),exp(x)*cos(x)],y(x), singsol=all)� �

y(x) = sin(x)exc2 + cos(x)exc1 + ex(sin(x)x+ cos(x) ln (cos(x)))

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 26� �
DSolve[y''[x]-2*y'[x]+2*y[x]==Exp[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((x+ c1) sin(x) + cos(x)(log(cos(x)) + c2))
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7.9.8 problem 8
Internal problem ID [1114]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′x+
(
4x2 + 2

)
y − 8 e−x(2+x) = 0

Given that one solution of the ode is

y1 = e−x2

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=8*exp(-x*(x+2)),exp(-x^2)],y(x), singsol=all)� �

y(x) = e−x2
c2 + x e−x2

c1 + 2 e−x(2+x)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 29� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+2)*y[x]==8*Exp[-x*(x+2)],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x+2)(2 + e2x(c2x+ c1)
)
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7.9.9 problem 9
Internal problem ID [1115]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x− 4y + 6x+ 4 = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=-6*x-4,x^2],y(x), singsol=all)� �

y(x) = x2c2 +
c1
x2 + 1 + 2x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x]==-6*x-4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1

x2 + 2x+ 1
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7.9.10 problem 10
Internal problem ID [1116]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + 2x(x− 1) y′ +
(
x2 − 2x+ 2

)
y − e2xx3 = 0

Given that one solution of the ode is

y1 = x e−x

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 28� �
dsolve([x^2*diff(y(x),x$2)+2*x*(x-1)*diff(y(x),x)+(x^2-2*x+2)*y(x)=x^3*exp(2*x),x*exp(-x)],y(x), singsol=all)� �

y(x) = x e−xc2 + x2e−xc1 +
e2xx
9

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 30� �
DSolve[x^2*y''[x]+2*x*(x-1)*y'[x]+(x^2-2*x+2)*y[x]==x^3*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9e

−xx
(
e3x + 9(c2x+ c1)

)
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7.9.11 problem 11
Internal problem ID [1117]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − x(2x− 1) y′ +
(
x2 − x− 1

)
y − exx2 = 0

Given that one solution of the ode is

y1 = exx

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve([x^2*diff(y(x),x$2)-x*(2*x-1)*diff(y(x),x)+(x^2-x-1)*y(x)=x^2*exp(x),x*exp(x)],y(x), singsol=all)� �

y(x) = exc2
x

+ x exc1 +
x2ex
3

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]-x*(2*x-1)*y'[x]+(x^2-x-1)*y[x]==x^2*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(2x3 + 3c2x2 + 6c1)
6x
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7.9.12 problem 12
Internal problem ID [1118]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(1− 2x) y′′ + 2y′ + (−3 + 2x) y −
(
4x2 − 4x+ 1

)
ex = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 24� �
dsolve([(1-2*x)*diff(y(x),x$2)+2*diff(y(x),x)+(2*x-3)*y(x)=(1-4*x+4*x^2)*exp(x),exp(x)],y(x), singsol=all)� �

y(x) = c2ex + c1x e−x − x(x− 1) ex
2

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 75� �
DSolve[(1-2*x)*y''[x]+2*y'[x]+(2*x-3)*y[x]==(1-4*x+4*x^2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

x(x− 1)x+ c1e
x− 1

2
√
1− 2x√

2x− 1
+ c2

√
e− 2ex x(sinh(x)− cosh(x))√

2x− 1
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7.9.13 problem 13
Internal problem ID [1119]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 4y − 4x4 = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 20� �
dsolve([x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=4*x^4,x^2],y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + x4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==4*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(x2 + 2c2 log(x) + c1
)
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7.9.14 problem 14
Internal problem ID [1120]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2xy′′ + (4x+ 1) y′ + (1 + 2x) y − 3
√
x e−x = 0

Given that one solution of the ode is

y1 = e−x

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 28� �
dsolve([2*x*diff(y(x),x$2)+(4*x+1)*diff(y(x),x)+(2*x+1)*y(x)=3*x^(1/2)*exp(-x),exp(-x)],y(x), singsol=all)� �

y(x) = e−xc2 +
√
x e−xc1 + x

3
2 e−x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 26� �
DSolve[2*x*y''[x]+(4*x+1)*y'[x]+(2*x+1)*y[x]==3*x^(1/2)*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(√

x (x+ 2c2) + c1
)
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7.9.15 problem 15
Internal problem ID [1121]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − (1 + 2x) y′ + (x+ 1) y + e−x = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 39� �
dsolve([x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+(x+1)*y(x)=-exp(-x),exp(x)],y(x), singsol=all)� �

y(x) = c2ex + exc1x2 − expIntegral (1, 2x)x2ex + e−x(2x− 1)
4

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 46� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+(x+1)*y[x]==-Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x
(
2e2x

(
2x2Ei(−2x) + c2x

2 + 2c1
)
+ 2x− 1

)
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7.9.16 problem 16
Internal problem ID [1122]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y − 4x 5
2 e2x = 0

Given that one solution of the ode is

y1 =
√
x

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 26� �
dsolve([4*x^2*diff(y(x),x$2)-4*x*(x+1)*diff(y(x),x)+(2*x+3)*y(x)=4*x^(5/2)*exp(2*x),x^(1/2)],y(x), singsol=all)� �

y(x) =
√
x c2 +

√
x exc1 +

√
x e2x
2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 31� �
DSolve[4*x^2*y''[x]-4*x*(x+1)*y'[x]+(2*x+3)*y[x]==4*x^(5/2)*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
x
(
e2x + 2c2ex + 2c1

)
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7.9.17 problem 17
Internal problem ID [1123]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 5y′x+ 8y − 4x2 = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 27� �
dsolve([x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+8*y(x)=4*x^2,x^2],y(x), singsol=all)� �

y(x) = x4c2 + c1x
2 − x2 − 2 ln(x)x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]-5*x*y'[x]+8*y[x]==4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x2 − 2 log(x)− 1 + c1
)
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7.9.18 problem 18
Internal problem ID [1124]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (−2x+ 2) y′ + (−2 + x) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex +
exc2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
x

2119



7.9. Chapter 5 linear second order . . . CHAPTER 7. ELEMENTARY . . .

7.9.19 problem 19
Internal problem ID [1125]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 4y′x+ 6y = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,x^2],y(x), singsol=all)� �

y(x) = c1x
3 + x2c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x+ c1)
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7.9.20 problem 20
Internal problem ID [1126]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2 ln(x)2y′′ − 2x ln(x)y′ + (2 + ln(x)) y = 0

Given that one solution of the ode is

y1 = ln(x)

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve([x^2*(ln(x))^2*diff(y(x),x$2)-2*x*ln(x)*diff(y(x),x)+(2+ln(x))*y(x)=0,ln(x)],y(x), singsol=all)� �

y(x) = ln(x)c1 + c2x ln(x)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 15� �
DSolve[x^2*Log[x]^2*y''[x]-2*x*Log[x]*y'[x]+(2+Log[x])*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) log(x)
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7.9.21 problem 21
Internal problem ID [1127]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

4xy′′ + 2y′ + y = 0

Given that one solution of the ode is

y1 = sin
(√

x
)

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve([4*x*diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,sin(sqrt(x))],y(x), singsol=all)� �

y(x) = c1 sin
(√

x
)
+ c2 cos

(√
x
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[4*x*y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

x
)
+ c2 sin

(√
x
)
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7.9.22 problem 22
Internal problem ID [1128]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 2) y′ + (2 + x) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)-(2*x+2)*diff(y(x),x)+(x+2)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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7.9.23 problem 23
Internal problem ID [1129]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − (2a− 1)xy′ + ya2 = 0

Given that one solution of the ode is

y1 = xa

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve([x^2*diff(y(x),x$2)-(2*a-1)*x*diff(y(x),x)+a^2*y(x)=0,x^a],y(x), singsol=all)� �

y(x) = c1x
a + c2x

a ln(x)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-(2*a-1)*x*y'[x]+a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xa(ac2 log(x) + c1)
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7.9.24 problem 24
Internal problem ID [1130]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2y′x+
(
x2 + 2

)
y = 0

Given that one solution of the ode is

y1 = sin(x)x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,x*sin(x)],y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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7.9.25 problem 25
Internal problem ID [1131]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (4x+ 1) y′ + (4x+ 2) y = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve([x*diff(y(x),x$2)-(4*x+1)*diff(y(x),x)+(4*x+2)*y(x)=0,exp(2*x)],y(x), singsol=all)� �

y(x) = c1e2x + c2e2xx2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[x*y''[x]-(4*x+1)*y'[x]+(4*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x(c2x2 + 2c1
)
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7.9.26 problem 26
Internal problem ID [1132]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2 sin(x)y′′ − 4x(x cos(x) + sin(x)) y′ + (2x cos(x) + 3 sin(x)) y = 0

Given that one solution of the ode is

y1 =
√
x

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 17� �
dsolve([4*x^2*sin(x)*diff(y(x),x$2)-4*x*(x*cos(x)+sin(x))*diff(y(x),x)+(2*x*cos(x)+3*sin(x))*y(x)=0,sqrt(x)],y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x cos(x)

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 21� �
DSolve[4*x^2*Sin[x]*y''[x]-4*x*(x*Cos[x]+Sin[x])*y'[x]+(2*x*Cos[x]+3*Sin[x])*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
ArcCos(cos(x)) (c2 cos(x) + c1)
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7.9.27 problem 27
Internal problem ID [1133]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4y′x+
(
−16x2 + 3

)
y = 0

Given that one solution of the ode is

y1 = e2x
√
x

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve([4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,sqrt(x)*exp(2*x)],y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)
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7.9.28 problem 28
Internal problem ID [1134]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 2x)xy′′ − 2
(
2x2 − 1

)
y′ − 4(x+ 1) y = 0

Given that one solution of the ode is

y1 =
1
x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([(2*x+1)*x*diff(y(x),x$2)-2*(2*x^2-1)*diff(y(x),x)-4*(x+1)*y(x)=0,1/x],y(x), singsol=all)� �

y(x) = c1
x
+ c2e2x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 28� �
DSolve[(2*x+1)*x*y''[x]-2*(2*x^2-1)*y'[x]-4*(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
2x+1x+ c1√

e x
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7.9.29 problem 29
Internal problem ID [1135]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve([(x^2-2*x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(2*x-2)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1x
2 + c2ex

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18� �
DSolve[(x^2-2*x)*y''[x]+(2-x^2)*y'[x]+(2*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1e

x
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7.9.30 problem 30
Internal problem ID [1136]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (4x+ 1) y′ + (4x+ 2) y = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve([x*diff(y(x),x$2)-(4*x+1)*diff(y(x),x)+(4*x+2)*y(x)=0,exp(2*x)],y(x), singsol=all)� �

y(x) = c1e2x + c2e2xx2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25� �
DSolve[x*y''[x]-(4*x+1)*y'[x]+(4*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x(c2x2 + 2c1
)
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7.9.31 problem 31
Internal problem ID [1137]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 4y − 4x4 = 0

Given that one solution of the ode is

y1 = x2

With initial conditions

[y(−1) = 7, y′(−1) = −8]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 21� �
dsolve([x^2*diff(diff(y(x),x),x)-3*x*diff(y(x),x)+4*y(x) = 4*x^4, x^2, y(-1) = 7, D(y)(-1) = -8],y(x), singsol=all)� �

y(x) = x2(8iπ + x2 − 8 ln(x) + 6
)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==4*x^2,{y[-1]==7,y'[-1]==8},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2 log(x)(log(x)− 2iπ − 11)− 2π(π − 11i) + 7)
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7.9.32 problem 32
Internal problem ID [1138]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x− 1) y′′ − (3x+ 2) y′ − (6x− 8) y = 0

Given that one solution of the ode is

y1 = e2x

With initial conditions

[y(0) = 2, y′(0) = 3]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 18� �
dsolve([(3*x-1)*diff(diff(y(x),x),x)-(3*x+2)*diff(y(x),x)-(6*x-8)*y(x) = 0, exp(2*x), y(0) = 2, D(y)(0) = 3],y(x), singsol=all)� �

y(x) = 2 e2x − x e−x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(3*x-1)*y''[x]-(3*x+2)*x*y'[x]-(6*x-8)*y[x]==0,{y[0]==2,y'[0]==3},y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.9.33 problem 33
Internal problem ID [1139]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(x+ 1)2 y′′ − 2(x+ 1) y′ −
(
x2 + 2x− 1

)
y − (x+ 1)3 ex = 0

Given that one solution of the ode is

y1 = (x+ 1) ex

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 22� �
dsolve([(x+1)^2*diff(diff(y(x),x),x)-2*(x+1)*diff(y(x),x)-(x^2+2*x-1)*y(x) = (x+1)^3*exp(x), (x+1)*exp(x), y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = (x+ 1) (x ex − 5 sinh(x) + 2 cosh(x))
2

3 Solution by Mathematica
Time used: 10.646 (sec). Leaf size: 5749� �
DSolve[(x+1)^2*y''[x]-2*(x+1)*x*y'[x]-(x^2+2*x-1)*y[x]==(x+1)^3*Exp[x],{y[0]==1,y'[0]==-1},y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.9.34 problem 34
Internal problem ID [1140]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2y′x− 2y − x2 = 0

Given that one solution of the ode is

y1 = x

With initial conditions [
y(1) = 5

4 , y
′(1) = 3

2

]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 11� �
dsolve([x^2*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-2*y(x) = x^2, x, y(1) = 5/4, D(y)(1) = 3/2],y(x), singsol=all)� �

y(x) = x+ 1
4x

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 13� �
DSolve[x^2*y''[x]+2*x*y'[x]-2*y[x]==x^2,{y[1]==5/4,y'[1]==3/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x(x+ 4)
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7.9.35 problem 35
Internal problem ID [1141]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve (
x2 − 4

)
y′′ + 4y′x+ 2y − 2− x = 0

Given that one solution of the ode is

y1 =
1

−2 + x

With initial conditions [
y(0) = −1

3 , y
′(0) = −1

]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 27� �
dsolve([(x^2-4)*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+2*y(x) = 2+x, 1/(-2+x), y(0) = -1/3, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = x3 + 6x2 + 24x+ 8
6x2 − 24

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 27� �
DSolve[(x^2-4)*y''[x]+4*x*y'[x]+2*y[x]==x+2,{y[1]==5/4,y'[1]==3/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2(x− 3)x(x+ 9)− 5
12 (x2 − 4)
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7.9.36 problem 38 part (a)
Internal problem ID [1142]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 + k2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)^2+k^2=0,y(x), singsol=all)� �

y(x) = − tan (c1k + kx) k

3 Solution by Mathematica
Time used: 2.837 (sec). Leaf size: 35� �
DSolve[y'[x]+y[x]^2+k^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −k tan(k(x− c1))

y(x) → −ik

y(x) → ik
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7.9.37 problem 38 part (b)
Internal problem ID [1143]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 − 3y + 2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)+y(x)^2-3*y(x)+2=0,y(x), singsol=all)� �

y(x) = 2c1ex − 1
c1ex − 1

3 Solution by Mathematica
Time used: 0.7 (sec). Leaf size: 31� �
DSolve[y'[x]+y[x]^2-3*y[x]+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 1
1− e−x+c1

y(x) → 1

y(x) → 2
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7.9.38 problem 38 part (c)
Internal problem ID [1144]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 + 5y − 6 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)+y(x)^2+5*y(x)-6=0,y(x), singsol=all)� �

y(x) = 6 + e7xc1
e7xc1 − 1

3 Solution by Mathematica
Time used: 0.534 (sec). Leaf size: 34� �
DSolve[y'[x]+y[x]^2+5*y[x]-6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−5 + 7 coth

(
7(x− c1)

2

))
y(x) → −6

y(x) → 1
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7.9.39 problem 38 part (d)
Internal problem ID [1145]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 + 8y + 7 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+y(x)^2+8*y(x)+7=0,y(x), singsol=all)� �

y(x) = −−7 + e6xc1
e6xc1 − 1

3 Solution by Mathematica
Time used: 0.537 (sec). Leaf size: 28� �
DSolve[y'[x]+y[x]^2+8*y[x]+7==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4 + 3 coth(3(x− c1))

y(x) → −7

y(x) → −1
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7.9.40 problem 38 part (e)
Internal problem ID [1146]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 + 14y + 50 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)+y(x)^2+14*y(x)+50=0,y(x), singsol=all)� �

y(x) = −7− tan (c1 + x)

3 Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 30� �
DSolve[y'[x]+y[x]^2+14*y[x]+50==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −7− tan(x− c1)

y(x) → −7− i

y(x) → −7 + i
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7.9.41 problem 38 part (f)
Internal problem ID [1147]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

6y′ + 6y2 − y − 1 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 24� �
dsolve(6*diff(y(x),x)+6*y(x)^2-y(x)-1=0,y(x), singsol=all)� �

y(x) = 1 + e 5x
6 c1

2 e 5x
6 c1 − 3

3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 45� �
DSolve[6*y'[x]+6*y[x]^2-y[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3 + 1

6
5 +

9
5e

− 5x
6 +5c1

y(x) → −1
3

y(x) → 1
2
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7.9.42 problem 38 part (g)
Internal problem ID [1148]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 38 part (g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

36y′ + 36y2 − 12y + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(36*diff(y(x),x)+36*y(x)^2-12*y(x)+1=0,y(x), singsol=all)� �

y(x) = c1 + x+ 6
6c1 + 6x

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 24� �
DSolve[36*y'[x]+36*y[x]^2-12*y[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6 + 1

x− 36c1

y(x) → 1
6
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7.9.43 problem 39 part(a)
Internal problem ID [1149]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

x2(y′ + y2
)
− x(2 + x) y + x+ 2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 20� �
dsolve(x^2*(diff(y(x),x)+y(x)^2)-x*(x+2)*y(x)+x+2=0,y(x), singsol=all)� �

y(x) = − ex
−ex + c1

+ 1
x

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 49� �
DSolve[x^2*(y'[x]+y[x])-x*(x+2)+y[x]+x+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
x
−x

(∫ x

1

eK[1]− 1
K[1] (K[1]2 +K[1]− 2)

K[1]2 dK[1] + c1

)
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7.9.44 problem 39 part(b)
Internal problem ID [1150]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ + y2 + 4yx+ 4x2 + 2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+y(x)^2+4*x*y(x)+4*x^2+2=0,y(x), singsol=all)� �

y(x) = −2xc1 − 2x2 + 1
c1 − x

3 Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 22� �
DSolve[y'[x]+y[x]^2+4*x*y[x]+4*x^2+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+ 1
x+ c1

y(x) → −2x
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7.9.45 problem 39 part(c)
Internal problem ID [1151]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(1 + 2x)
(
y′ + y2

)
− 2y − 2x− 3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 48� �
dsolve((2*x+1)*(diff(y(x),x)+y(x)^2)-2*y(x)-(2*x+3)=0,y(x), singsol=all)� �

y(x) = −1− 2 e2xx+ e2x

−x(2 e2xx+e2x)
1+2x − c1

3 Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 41� �
DSolve[(2*x+1)*(y'[x]+y[x]^2)-2*y[x]-(2*x+3)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x+1(x+ 1)− c1
e2x+1x+ c1

y(x) → −1
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7.9.46 problem 39 part(d)
Internal problem ID [1152]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(3x− 1)
(
y′ + y2

)
− (3x+ 2) y − 6x+ 8 = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 31� �
dsolve((3*x-1)*(diff(y(x),x)+y(x)^2)-(3*x+2)*y(x)-6*x+8=0,y(x), singsol=all)� �

y(x) = −xc1 + 2 e3x−1 + c1
xc1 + e3x−1

3 Solution by Mathematica
Time used: 0.489 (sec). Leaf size: 34� �
DSolve[(3*x-1)*(y'[x]+y[x]^2)-(3*x+2)*y[x]-6*x+8==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 + e(2− 6x)
2ex+ c1e3x

y(x) → 2
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7.9.47 problem 39 part(e)
Internal problem ID [1153]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(e).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

x2(y′ + y2
)
+ yx+ x2 − 1

4 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 35� �
dsolve(x^2*(diff(y(x),x)+y(x)^2)+x*y(x)+x^2-1/4=0,y(x), singsol=all)� �

y(x) = 2ix− 1
2x − e−2ix

c1 − ie−2ix

2

3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 22� �
DSolve[x^2*(y'[x]+y[x]^2)+x*y[x]+x^2-1/4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
2x − tan(x− c1)
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7.9.48 problem 39 part(f)
Internal problem ID [1154]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.6 Reduction or order. Page 253
Problem number: 39 part(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x2(y′ + y2
)
− 7yx+ 7 = 0

3 Solution by Maple
Time used: 0.193 (sec). Leaf size: 24� �
dsolve(x^2*(diff(y(x),x)+y(x)^2)-7*x*y(x)+7=0,y(x), singsol=all)� �

y(x) = −7x6 + c1
(−x6 + c1)x

3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 34� �
DSolve[x^2*(y'[x]+y[x]^2)-7*x*y[x]+7==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 7x6 − 6c1
x7 − 6c1x

y(x) → 1
x
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7.10 Chapter 5 linear second order equations.
Section 5.7 Variation of Parameters. Page 262

Local contents
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7.10.1 problem 1
Internal problem ID [1155]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − tan (3x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+9*y(x)=tan(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
cos (3x) ln

(
1+sin(3x)
cos(3x)

)
9

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 31� �
DSolve[y''[x]+9*y[x]==Tan[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(3x)−
1
9 cos(3x)

(
tanh−1(sin(3x))− 9c1

)
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7.10.2 problem 2
Internal problem ID [1156]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − sin (2x)
(
sec2 (2x)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 41� �
dsolve(diff(y(x),x$2)+4*y(x)=sin(2*x)*sec(2*x)^2,y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 −
ln (cos (2x)) sin (2x)

4 − sin (2x)
4 + x cos (2x)

2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 33� �
DSolve[y''[x]+4*y[x]==Sin[2*x]*Sec[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−x+ c1) cos(2x) + sin(x) cos(x)(2 log(cos(x))− 1 + 2c2)
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7.10.3 problem 3
Internal problem ID [1157]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − 4
e−x + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=4/(1+exp(-x)),y(x), singsol=all)� �

y(x) = (c1ex − 4 ln (ex)− 4 ln (ex) ex + 4 ln (1 + ex) (1 + ex)− 4 + c2) ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 34� �
DSolve[y''[x]-3*y'[x]+2*y[x]==4/(1+Exp[-x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
8(ex + 1) tanh−1 (2ex + 1) + c2e

x − 4 + c1
)
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7.10.4 problem 4
Internal problem ID [1158]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 2y − 3 ex sec(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=3*exp(x)*sec(x),y(x), singsol=all)� �

y(x) = sin(x)exc2 + cos(x)exc1 + 3 ex(sin(x)x+ cos(x) ln (cos(x)))

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 30� �
DSolve[y''[x]-2*y'[x]+2*y[x]==3*Exp[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((3x+ c1) sin(x) + cos(x)(3 log(cos(x)) + c2))
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7.10.5 problem 5
Internal problem ID [1159]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 14x 3
2 ex = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=14*x^(3/2)*exp(x),y(x), singsol=all)� �

y(x) = c2ex + x exc1 +
8x 7

2 ex
5

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29� �
DSolve[y''[x]-2*y'[x]+y[x]==14*x^(3/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

x
(
8x7/2 + 5c2x+ 5c1

)
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7.10.6 problem 6
Internal problem ID [1160]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 4 e−x

1− e−2x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)-y(x)=4*exp(-x)/(1-exp(-2*x)),y(x), singsol=all)� �

y(x) = e−xc2 + c1ex + ln
(
1− e−2x) ex + e−x

(
ln
(
e−2x)− ln

(
−1 + e−2x))

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 49� �
DSolve[y''[x]-y[x]==4*Exp[-x]/(1-Exp[-2*x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → −2ex log (ex) + (c1 + c2) cosh(x) + sinh(x) (2 log (ex − 1) + 2 log (ex + 1) + c1 − c2)
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7.10.7 problem 7
Internal problem ID [1161]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + y′x− y − 2x2 − 2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=2*x^2+2,y(x), singsol=all)� �

y(x) = c2x+ 2x2

3 − 2 + c1
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==2*x^2+2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x2

3 + c2x+ c1
x

− 2
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7.10.8 problem 8
Internal problem ID [1162]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + (−2x+ 2) y′ + (−2 + x) y − e2x = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=exp(2*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==exp(2*x),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.10.9 problem 9
Internal problem ID [1163]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y − 4

√
x ex = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 29� �
dsolve(4*x^2*diff(y(x),x$2)+(4*x-8*x^2)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=4*x^(1/2)*exp(x),y(x), singsol=all)� �

y(x) = exc2√
x

+
√
x exc1 +

√
x ex(ln(x)− 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==4*x^(1/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x log(x) + (−1 + c2)x+ c1)√
x
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7.10.10 problem 10
Internal problem ID [1164]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′x+
(
4x2 + 2

)
y − 4 e−x(2+x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=4*exp(-x*(x+2)),y(x), singsol=all)� �

y(x) = e−x2
c2 + x e−x2

c1 + e−x(2+x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 27� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==4*x^(1/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x log(x) + (−1 + c2)x+ c1)√
x
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7.10.11 problem 11
Internal problem ID [1165]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 4y′x+ 6y − x
5
2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x^(5/2),y(x), singsol=all)� �

y(x) = x3c2 + c1x
2 − 4x 5

2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==x^(5/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(−4
√
x + c2x+ c1

)
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7.10.12 problem 12
Internal problem ID [1166]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 3y − 2 sin(x)x4 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+3*y(x)=2*x^4*sin(x),y(x), singsol=all)� �

y(x) =
(
c1x

2

2 − 2 cos(x)− 2 sin(x)x+ c2

)
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-3*x*y'[x]+3*y[x]==2*x^4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
c2x

2 − 2x sin(x)− 2 cos(x) + c1
)
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7.10.13 problem 13
Internal problem ID [1167]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(1 + 2x) y′′ − 2y′ − (2x+ 3) y − (1 + 2x)2 e−x = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 26� �
dsolve((2*x+1)*diff(y(x),x$2)-2*diff(y(x),x)-(2*x+3)*y(x)=(2*x+1)^2*exp(-x),y(x), singsol=all)� �

y(x) = e−xc2 + x exc1 −
(x+ 1)x e−x

2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 42� �
DSolve[(2*x+1)*y''[x]-2*y'[x]-(2*x+3)*y[x]==(2*x+1)^2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−xx(x+ 1) + c1e
−x− 1

2 + c2e
x+ 1

2x

2163



7.10. Chapter 5 linear second order . . . CHAPTER 7. ELEMENTARY . . .

7.10.14 problem 14
Internal problem ID [1168]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2xy′′ + 2y′ + 2y − sin
(√

x
)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 72� �
dsolve(2*x*diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=sin(sqrt(x)),y(x), singsol=all)� �
y(x) = BesselJ

(
0, 2

√
x
)
c2 + BesselY

(
0, 2

√
x
)
c1

−
π
(
BesselJ

(
0, 2

√
x
) (∫

BesselY
(
0, 2

√
x
)
sin
(√

x
)
dx
)
− BesselY

(
0, 2

√
x
) (∫

BesselJ
(
0, 2

√
x
)
sin
(√

x
)
dx
))

2

3 Solution by Mathematica
Time used: 15.729 (sec). Leaf size: 88� �
DSolve[2*x*y''[x]+2*y'[x]+2*y[x]==Sin[Sqrt[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0F̃1(; 1;−x)
∫ x

1
−1
2πY0

(
2
√

K[1]
)
sin
(√

K[1]
)
dK[1]

+ 2Y0
(
2
√
x
)(∫ x

1

1
4π 0F̃1(; 1;−K[2]) sin

(√
K[2]

)
dK[2] + c2

)
+ c1 0F̃1(; 1;−x)
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7.10.15 problem 15
Internal problem ID [1169]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − (2x+ 2) y′ + (2 + x) y − 6 exx3 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)-(2*x+2)*diff(y(x),x)+(x+2)*y(x)=6*x^3*exp(x),y(x), singsol=all)� �

y(x) = c2ex + exx3c1 +
3 exx4

2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 29� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(x+2)*y[x]==6*x^3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

x
(
9x4 + 2c2x3 + 6c1

)
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7.10.16 problem 16
Internal problem ID [1170]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − (2a− 1)xy′ + ya2 − x1+a = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-(2*a-1)*x*diff(y(x),x)+a^2*y(x)=x^(a+1),y(x), singsol=all)� �

y(x) = xac2 + xa ln(x)c1 + xa+1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]-(2*a-1)*x*y'[x]+a^2*y[x]==x^(a+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xa(ac2 log(x) + x+ c1)
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7.10.17 problem 17
Internal problem ID [1171]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2y′x+
(
x2 + 2

)
y − x3 cos(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=x^3*cos(x),y(x), singsol=all)� �

y(x) = sin(x)xc2 + x cos(x)c1 +
sin(x)x2

2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 40� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==x^3*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x((1 + 4c1 − 2ic2) cos(x) + 2(x− 2ic1 + c2) sin(x))
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7.10.18 problem 18
Internal problem ID [1172]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − y′ − 4yx3 − 8x5 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 22� �
dsolve(x*diff(y(x),x$2)-diff(y(x),x)-4*x^3*y(x)=8*x^5,y(x), singsol=all)� �

y(x) = sinh
(
x2) c2 + cosh

(
x2) c1 − 2x2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[x*y''[x]-y'[x]-4*x^3*y[x]==8*x^5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x2 + c1 cosh
(
x2)+ ic2 sinh

(
x2)
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7.10.19 problem 19
Internal problem ID [1173]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

sin(x)y′′ + (2 sin(x)− cos(x)) y′ + (sin(x)− cos(x)) y − e−x = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 31� �
dsolve(sin(x)*diff(y(x),x$2)+(2*sin(x)-cos(x))*diff(y(x),x)+(sin(x)-cos(x))*y(x)=exp(-x),y(x), singsol=all)� �

y(x) = eπ
2−xc2 + cos(x)e−xc1 − sin(x)e−x

3 Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 46� �
DSolve[Sin[x]*y''[x]+(2*Sin[x]-Cos[x])*y'[x]+(Sin[x]-Cos[x])*y[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

sin2(x) e−ArcCos(cos(x)) + (c2 cos(x) + c1)e
ArcTan

(
cos(x)√
sin2(x)

)
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7.10.20 problem 20
Internal problem ID [1174]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ − 4y′x+
(
−16x2 + 3

)
y − 8x 5

2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 28� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=8*x^(5/2),y(x), singsol=all)� �

y(x) =
√
x sinh (2x) c2 +

√
x cosh (2x) c1 −

√
x

2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==8*x^(5/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
−2e2x + c2e

4x + 4c1
)
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7.10.21 problem 21
Internal problem ID [1175]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ − 4y′x+
(
4x2 + 3

)
y − x

7
2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 24� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2+3)*y(x)=x^(7/2),y(x), singsol=all)� �

y(x) =
√
x sin(x)c2 +

√
x cos(x)c1 +

x
3
2

4

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 40� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(4*x^2+3)*y[x]==x^(7/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
√
x
(
x+ 4c1e−ix − 2ic2eix

)
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7.10.22 problem 22
Internal problem ID [1176]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2y′x−
(
x2 − 2

)
y − 3x4 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)-(x^2-2)*y(x)=3*x^4,y(x), singsol=all)� �

y(x) = x sinh(x)c2 + x cosh(x)c1 − 3x2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]-2*x*y'[x]-(x^2-2)*y[x]==3*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
−6x+ 2c1e−x + c2e

x
)
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7.10.23 problem 23
Internal problem ID [1177]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2x(x+ 1) y′ +
(
x2 + 2x+ 2

)
y − exx3 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+1)*diff(y(x),x)+(x^2+2*x+2)*y(x)=x^3*exp(x),y(x), singsol=all)� �

y(x) = c2x ex + exc1x2 + exx3

2

3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 210� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2*x+2)*y[x]==x^3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eixx

(
HypergeometricU(−i, 0,

−2ix)
(∫ x

1

e(1−i)K[1]
1F1(1− i; 2;−2iK[1])K[1]

2 1F1(1− i; 2;−2iK[1])HypergeometricU(1− i, 1,−2iK[1])K[1]− HypergeometricU(−i, 0,−2iK[1])LaguerreL(−1 + i,−2iK[1])dK[1]

+ c1

)
+ 2ix 1F1(1− i; 2;

−2ix)
(∫ x

1

ie(1−i)K[2]HypergeometricU(−i, 0,−2iK[2])
4 1F1(1− i; 2;−2iK[2])HypergeometricU(1− i, 1,−2iK[2])K[2]− 2HypergeometricU(−i, 0,−2iK[2])LaguerreL(−1 + i,−2iK[2])dK[2]

+ c2

))
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7.10.24 problem 24
Internal problem ID [1178]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ − y′x− 3y − x
3
2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=x^(3/2),y(x), singsol=all)� �

y(x) = x3c2 −
4x 3

2

15 + c1
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-x*y'[x]-3*y[x]==x^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x3/2

15 + c2x
3 + c1

x
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7.10.25 problem 25
Internal problem ID [1179]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − x(x+ 4) y′ + 2(x+ 3) y − exx4 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-x*(x+4)*diff(y(x),x)+2*(x+3)*y(x)=x^4*exp(x),y(x), singsol=all)� �

y(x) = c2x
2ex + c1x

2 + exx3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]-x*(x+4)*y'[x]+2*(x+3)*y[x]==x^4*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(ex(x− 1 + c2) + c1)
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7.10.26 problem 26
Internal problem ID [1180]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2x(2 + x) y′ +
(
x2 + 4x+ 6

)
y − 2 exx = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+2)*diff(y(x),x)+(x^2+4*x+6)*y(x)=2*x*exp(x),y(x), singsol=all)� �

y(x) = c2x
2ex + exx3c1 + x ex

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]-2*x*(x+2)*y'[x]+(x^2+4*x+6)*y[x]==2*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx(1 + x(c2x+ c1))
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7.10.27 problem 27
Internal problem ID [1181]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 4y′x+
(
x2 + 6

)
y − x4 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(x^2+6)*y(x)=x^4,y(x), singsol=all)� �

y(x) = sin(x)x2c2 + cos(x)x2c1 + x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]-4*x*y'[x]+(x^2+6)*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

2(2c1e−ix + c2(sin(x)− i cos(x)) + 2
)
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7.10.28 problem 28
Internal problem ID [1182]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − y′x+ y − 2(x− 1)2 ex = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 19� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=2*(x-1)^2*exp(x),y(x), singsol=all)� �

y(x) = c2x+ c1ex + x(−2 + x) ex

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==2*(x-1)^2*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((x− 2)x+ c1)− c2x
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7.10.29 problem 29
Internal problem ID [1183]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y − x
5
2 ex = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 24� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*(x+1)*diff(y(x),x)+(2*x+3)*y(x)=x^(5/2)*exp(x),y(x), singsol=all)� �

y(x) =
√
x c2 +

√
x exc1 +

x
3
2 ex
4

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 30� �
DSolve[4*x^2*y''[x]-4*x*(x+1)*y'[x]+(2*x+3)*y[x]==x^(5/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
√
x (ex(x− 1 + 4c2) + 4c1)
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7.10.30 problem 30
Internal problem ID [1184]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(3x− 1) y′′ − (3x+ 2) y′ − (6x− 8) y − (3x− 1)2 e2x = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 28� �
dsolve([(3*x-1)*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)-(6*x-8)*y(x)=(3*x-1)^2*exp(2*x),y(0) = 1, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = (3x2 − 2x+ 6) e2x
6 + x e−x

3

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 33� �
DSolve[{(3*x-1)*y''[x]-(3*x+2)*y'[x]-(6*x-8)*y[x]==(3*x-1)^2*Exp[2*x],{y[0]==1,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x
(
2x+ e3x(x(3x− 2) + 6)

)
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7.10.31 problem 31
Internal problem ID [1185]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1)2 y′′ − 2(x− 1) y′ + 2y − (x− 1)2 = 0

With initial conditions

[y(0) = 3, y′(0) = −6]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 33� �
dsolve([(x-1)^2*diff(y(x),x$2)-2*(x-1)*diff(y(x),x)+2*y(x)=(x-1)^2,y(0) = 3, D(y)(0) = -6],y(x), singsol=all)� �

y(x) = (−iπx+ ln (x− 1)x+ iπ − ln (x− 1) + 2x− 3) (x− 1)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 30� �
DSolve[{(x-1)^2*y''[x]-2*(x-1)*y'[x]+2*y[x]==(x-1)^2,{y[0]==3,y'[0]==-6}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)(−iπ(x− 1) + 2x+ (x− 1) log(x− 1)− 3)
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7.10.32 problem 32
Internal problem ID [1186]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(x− 1)2 y′′ −
(
x2 − 1

)
y′ + (x− 1)3 y − (x− 1)3 ex = 0

With initial conditions

[y(0) = 4, y′(0) = −6]

7 Solution by Maple� �
dsolve([(x-1)^2*diff(y(x),x$2)-(x^2-1)*diff(y(x),x)+(x-1)^3*y(x)=(x-1)^3*exp(x),y(0) = 4, D(y)(0) = -6],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(x-1)^2*y''[x]-(x^2-1)*y'[x]+(x-1)^3*y[x]==(x-1)^3*Exp[x],{y[0]==4,y'[0]==-6}},y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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7.10.33 problem 33
Internal problem ID [1187]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

(x− 1)2 y′′ + 4y′x+ 2y − 2x = 0

With initial conditions

[y(0) = 0, y′(0) = −2]

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 67� �
dsolve([(x-1)^2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=2*x,y(0) = 0, D(y)(0) = -2],y(x), singsol=all)� �
y(x)

=
x3 − 28 e

4
x−1 expIntegral (1,−4)− 7 e

4x
x−1 + 28 e

4
x−1 expIntegral

(
1, 4

x−1

)
− 2x2 − 6x+ 7

3 (x− 1)2

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 70� �
DSolve[{(x-1)^2*y''[x]+4*x*y'[x]+2*y[x]==2*x,{y[0]==0,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−28e

4
x−1Ei

(
− 4

x−1

)
+ 28Ei(4)e

4
x−1 + (x− 1)((x− 1)x− 7)− 7e

4x
x−1

3(x− 1)2
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7.10.34 problem 34
Internal problem ID [1188]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2y′x− 2y + 2x2 = 0

With initial conditions

[y(1) = 1, y′(1) = −1]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 16� �
dsolve([x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=-2*x^2,y(1) = 1, D(y)(1) = -1],y(x), singsol=all)� �

y(x) = −x4 + 2x3 + 1
2x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 21� �
DSolve[{x^2*y''[x]+2*x*y'[x]-2*y[x]==-2*x^2,{y[1]==1,y'[1]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

2 + 1
2x2 + x
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7.10.35 problem 35
Internal problem ID [1189]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 5 linear second order equations. Section 5.7 Variation of Parameters. Page 262
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

(x+ 1) (2x+ 3) y′′ + 2(2 + x) y′ − 2y − (2x+ 3)2 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve([(x+1)*(2*x+3)*diff(y(x),x$2)+2*(x+2)*diff(y(x),x)-2*y(x)=(2*x+3)^2,y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = x2(4x+ 9)
6x+ 6

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 22� �
DSolve[{(x+1)*(2*x+3)*y''[x]+2*(x+2)*y'[x]-2*y[x]==(2*x+3)^2,{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(4x+ 9)
6(x+ 1)
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7.11 Chapter 7 Series Solutions of Linear Second
Equations. 7.1 Exercises. Page 318
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7.11.1 problem 11
Internal problem ID [1190]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2 + x) y′′ + y′x+ 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
Order:=6;
dsolve((2+x)*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 3

4x
2 + 1

8x
3 + 1

8x
4 − 9

160x
5
)
y(0)+

(
x− 1

3x
3 + 1

12x
4 + 1

40x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(2+x)*y''[x]+x*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

40 + x4

12 − x3

3 + x

)
+ c1

(
−9x5

160 + x4

8 + x3

8 − 3x2

4 + 1
)
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7.11.2 problem 12
Internal problem ID [1191]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + 1

)
y′′ + 3y′x2 − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
Order:=6;
dsolve((1+3*x^2)*diff(y(x),x$2)+3*x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 − 1

3x
4 − 3

10x
5
)
y(0) +

(
x+ 1

3x
3 − 1

4x
4 − 4

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 52� �
AsymptoticDSolveValue[(1+3*x^2)*y''[x]+3*x^2*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−4x5

15 − x4

4 + x3

3 + x

)
+ c1

(
−3x5

10 − x4

3 + x2 + 1
)

2188



7.11. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.11.3 problem 13
Internal problem ID [1192]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + (−3x+ 2) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
Order:=6;
dsolve((1+2*x^2)*diff(y(x),x$2)+(2-3*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1−2x2+ 4

3x
3− 1

3x
4− 1

3x
5
)
y(0)+

(
x−x2+ 1

2x
3− 1

12x
4− 17

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66� �
AsymptoticDSolveValue[(1+2*x^2)*y''[x]+(2-3*x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

3 − x4

3 + 4x3

3 − 2x2 + 1
)
+ c2

(
−17x5

120 − x4

12 + x3

2 − x2 + x

)
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7.11.4 problem 14
Internal problem ID [1193]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + (2− x) y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 52� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+(2-x)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 3

2x
2+x3− 1

8x
4− 1

4x
5
)
y(0)+

(
x−x2+ 1

3x
3+ 1

12x
4− 2

15x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 64� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+(2-x)*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

4 − x4

8 + x3 − 3x2

2 + 1
)
+ c2

(
−2x5

15 + x4

12 + x3

3 − x2 + x

)
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7.11.5 problem 15
Internal problem ID [1194]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + 1

)
y′′ − 2y′x+ 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
Order:=6;
dsolve((1+3*x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 − 2x2 + 1

)
y(0) +

(
x− 1

3x
3 + 4

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[(1+3*x^2)*y''[x]-2*x*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

15 − x3

3 + x

)
+ c1

(
x4 − 2x2 + 1

)
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7.11.6 problem 16
Internal problem ID [1195]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2x+ 4) y′ + (2 + x) y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(4+2*x)*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='series',x=-1);� �

y(x) =
(
1 + (x+ 1)2

2 + 2(x+ 1)3

3 + 7(x+ 1)4

8 + 17(x+ 1)5

15

)
y(−1)

+
(
x+ 1 + (x+ 1)2 + 3(x+ 1)3

2 + 2(x+ 1)4 + 103(x+ 1)5

40

)
D(y) (−1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 81� �
AsymptoticDSolveValue[(x)*y''[x]+(4+2*x)*y'[x]+(2+x)*y[x]==0,y[x],{x,-1,5}]� �

y(x) → c1

(
17
15(x+ 1)5 + 7

8(x+ 1)4 + 2
3(x+ 1)3 + 1

2(x+ 1)2 + 1
)

+ c2

(
103
40 (x+ 1)5 + 2(x+ 1)4 + 3

2(x+ 1)3 + (x+ 1)2 + x+ 1
)
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7.11.7 problem 17
Internal problem ID [1196]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2y′x− 3yx = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-3*x*y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1 + 3(−2 + x)2

4 − 3(−2 + x)3

8 + 9(−2 + x)4

32 − 27(−2 + x)5

160

)
y(2)

+
(
−2+x− (−2 + x)2

2 + (−2 + x)3

2 − 5(−2 + x)4

16 + 31(−2 + x)5

160

)
D(y)(2)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*y''[x]+2*x*y'[x]-3*x*y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
− 27
160(x− 2)5 + 9

32(x− 2)4 − 3
8(x− 2)3 + 3

4(x− 2)2 + 1
)

+ c2

(
31
160(x− 2)5 − 5

16(x− 2)4 + 1
2(x− 2)3 − 1

2(x− 2)2 + x− 2
)
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7.11.8 problem 18
Internal problem ID [1197]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(2− x) y′′ + 2y = 0

With initial conditions

[y(0) = a0, y
′(0) = a1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
Order:=6;
dsolve([(2-x)*diff(y(x),x$2)+2*y(x)=0,y(0) = a__0, D(y)(0) = a__1],y(x),type='series',x=0);� �
y(x) = a0 + a1x− 1

2a0x
2 +

(
−a1

6 − a0
12

)
x3 +

(a0
48 − a1

24

)
x4 +

(
− a1
240 + a0

96

)
x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79� �
AsymptoticDSolveValue[{(2-x)*y''[x]+2*y[x]==0,{y[0]==a0,y'[0]==a1}},y[x],{x,0,5}]� �

y(x) → 1
20x

5
(
1
6

(
a0
2 + a1

)
+ a0

8 − a1
4

)
+ 1

12x
4
(
a0
4 − a1

2

)
+ 1

6x
3
(
−a0

2 − a1
)
− a0x2

2 + a0+ a1x
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7.11.9 problem 19
Internal problem ID [1198]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1) y′′ + 2(x− 1)2 y′ + 3y = 0

With initial conditions

[y(1) = a0, y
′(1) = a1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
Order:=6;
dsolve([(1+x)*diff(y(x),x$2)+2*(x-1)^2*diff(y(x),x)+3*y(x)=0,y(1) = a__0, D(y)(1) = a__1],y(x),type='series',x=1);� �

y(x) = a0 + a1(x− 1)− 3
4a0(x− 1)2 +

(a0
8 − a1

4

)
(x− 1)3

+
(a0
16 − a1

48

)
(x− 1)4 +

(
3a0
64 + a1

40

)
(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 95� �
AsymptoticDSolveValue[{(1+x)*y''[x]+2*(x-1)^2*y'[x]+3*y[x]==0,{y[1]==a0,y'[1]==a1}},y[x],{x,1,5}]� �

y(x) → 1
20(x− 1)5

(
1
4

(
3a1
2 − 3a0

4

)
+ 9a0

8 + a1
8

)
+ 1

12(x− 1)4
(
3a0
4 − a1

4

)
+ 1

6(x− 1)3
(
3a0
4 − 3a1

2

)
− 3

4a0(x− 1)2 + a0+ a1(x− 1)
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7.11.10 problem 21
Internal problem ID [1199]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(x+ 4) y′ + (2− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 55� �
Order:=6;
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
ln(x) (9x+ 18x2 + 3x3 +O(x6)) c2 + c1

(
1 + 2x+ 1

3x
2 +O(x6)

)
x+

(
1− 5x− 55x2 − 53

3 x
3 +O(x6)

)
c2

x2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x^2*(1-x)*y''[x]+x*(4+x)*y'[x]+(2-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3(x2 + 6x+ 3) log(x)

x
− 21x3 + 75x2 + 15x− 1

x2

)
+ c2

(
x

3 + 1
x
+ 2
)
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7.11.11 problem 22
Internal problem ID [1200]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(1 + 2x) y′ − (6x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1+2*x)*diff(y(x),x)-(4+6*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

= c1x
4(1 + O(x6)) + ln(x) (576x4 +O(x6)) c2 + (−144 + 192x− 288x2 + 576x3 − 576x4 − 576x5 +O(x6)) c2

x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 48� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]+x*(1+2*x)*y'[x]-(4+6*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
2 + c1

(
3x4 − 12x3 + 6x2 − 4x+ 3

3x2 − 4x2 log(x)
)
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7.11.12 problem 23
Internal problem ID [1201]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x
(
−x2 − 6x+ 1

)
y′ +

(
x2 + 6x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(1-6*x-x^2)*diff(y(x),x)+(1+6*x+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(c2 ln(x) + c1)

(
1− 12x+ 119

2 x2 − 583
3 x3 + 1981

4 x4 − 80287
75 x5 +O

(
x6))

+
(
17x− 471

4 x2 + 445x3 − 118285
96 x4 + 702451

250 x5 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 114� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]-x*(1-6*x-x^2)*y'[x]+(1+6*x+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
−80287x5

75 + 1981x4

4 − 583x3

3 + 119x2

2 − 12x+ 1
)

+ c2

(
x

(
702451x5

250 − 118285x4

96 + 445x3 − 471x2

4 + 17x
)

+ x

(
−80287x5

75 + 1981x4

4 − 583x3

3 + 119x2

2 − 12x+ 1
)
log(x)

)
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7.11.13 problem 24
Internal problem ID [1202]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2(3x+ 1) y′′ + x
(
x2 + 12x+ 2

)
y′ + 2x(x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 44� �
Order:=6;
dsolve(x^2*(1+3*x)*diff(y(x),x$2)+x*(2+12*x+x^2)*diff(y(x),x)+2*x*(3+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 3x+ 26

3 x2 − 101
4 x3 + 4441

60 x4 − 26141
120 x5 +O

(
x6))

+
c2
(
1− 6x+ 35

2 x
2 − 101

2 x3 + 1177
8 x4 − 17251

40 x5 +O(x6)
)

x

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x^2*(1+3*x)*y''[x]+x*(2+12*x+x^2)*y'[x]+2*x*(3+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
571x3

8 − 49x2

2 + 17x
2 + 1

x
− 3
)
+ c2

(
4441x4

60 − 101x3

4 + 26x2

3 − 3x+ 1
)
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7.11.14 problem 25
Internal problem ID [1203]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x2 + 1
)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 31� �
Order:=6;
dsolve(x^2*(1+2*x^2)*diff(y(x),x$2)+x*(4+2*x^2)*diff(y(x),x)+2*(1-x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1(1 + O(x6))x+ c2

(
1− 3x2 − 1

2x
4 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25� �
AsymptoticDSolveValue[x^2*(1+2*x^2)*y''[x]+x*(4+2*x^2)*y'[x]+2*(1-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x2

2 + 1
x2 − 3

)
+ c2

x
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7.11.15 problem 26
Internal problem ID [1204]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.1 Exercises. Page 318
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 2
)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*(2+x^2)*diff(y(x),x$2)+2*x*(x^2+5)*diff(y(x),x)+2*(3-x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1 + 1

8x
2 +O(x6)

)
x2 +

(
2x2 + 1

4x
4 +O(x6)

)
ln(x)c2 +

(
−2− 3

2x
2 − 1

4x
4 +O(x6)

)
c2

x3

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 51� �
AsymptoticDSolveValue[x^2*(2+x^2)*y''[x]+2*x*(x^2+5)*y'[x]+2*(3-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4 + 7x2 + 4

4x3 − (x2 + 8) log(x)
8x

)
+ c2

(
x

8 + 1
x

)
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7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.1 problem 1
Internal problem ID [1205]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 6y′x+ 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+6*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
5x4 − 3x2 + 1

)
y(0) +

(
3x5 − 2x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+6*x*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
3x5 − 2x3 + x

)
+ c1

(
5x4 − 3x2 + 1

)

2204



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.2 problem 2
Internal problem ID [1206]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2y′x− 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 − 1

3x
4
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 23� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

3 + x2 + 1
)
+ c2x

2205



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.3 problem 3
Internal problem ID [1207]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 8y′x+ 20y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)+20*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
5x4 − 10x2 + 1

)
y(0) +

(
x− 2x3 + 1

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-8*x*y'[x]+20*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

5 − 2x3 + x

)
+ c1

(
5x4 − 10x2 + 1

)

2206



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.4 problem 4
Internal problem ID [1208]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 8y′x− 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)-12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
15x4 + 6x2 + 1

)
y(0) +

(
x+ 10

3 x3 + 7x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-8*x*y'[x]-12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5 + 10x3

3 + x

)
+ c1

(
15x4 + 6x2 + 1

)

2207



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.5 problem 5
Internal problem ID [1209]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 7y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 5

3x
4
)
y(0) +

(
x− 3

2x
3 + 21

8 x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
21x5

8 − 3x3

2 + x

)
+ c1

(
5x4

3 − x2 + 1
)

2208



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.6 problem 6
Internal problem ID [1210]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(
x2 + 1

)
y′′ + 2y′x+ y

4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)+1/4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

8x
2 + 25

384x
4
)
y(0) +

(
x− 3

8x
3 + 147

640x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+2*x*y'[x]+1/4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
147x5

640 − 3x3

8 + x

)
+ c1

(
25x4

384 − x2

8 + 1
)
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7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.7 problem 7
Internal problem ID [1211]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 5y′x− 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-5*x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 2x2 + 8

3x
4
)
y(0) +

(
x+ 3

2x
3 + 15

8 x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-5*x*y'[x]-4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
15x5

8 + 3x3

2 + x

)
+ c1

(
8x4

3 + 2x2 + 1
)

2210



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.8 problem 8
Internal problem ID [1212]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 10y′x+ 28y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)-10*x*diff(y(x),x)+28*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 35

3 x4 − 14x2
)
y(0) +

(
x− 3x3 + 3

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-10*x*y'[x]+28*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x5

5 − 3x3 + x

)
+ c1

(
35x4

3 − 14x2 + 1
)

2211



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.9 problem 9(a)
Internal problem ID [1213]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 9(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

3x
4
)
y(0) +

(
x− 1

2x
3 + 1

8x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

8 − x3

2 + x

)
+ c1

(
x4

3 − x2 + 1
)

2212



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.10 problem 10
Internal problem ID [1214]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′x+ 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x
2 + 7

8x
4
)
y(0) +

(
x− 5

6x
3 + 3

8x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x5

8 − 5x3

6 + x

)
+ c1

(
7x4

8 − 3x2

2 + 1
)

2213



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.11 problem 11
Internal problem ID [1215]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + y′x+ y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+x^2)*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 2− x− x2 + 1
3x

3 + 5
12x

4 − 1
6x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(1+x^2)*y''[x]+x*y'[x]+y[x]==0,{y[0]==2,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −x5

6 + 5x4

12 + x3

3 − x2 − x+ 2

2214



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.12 problem 12
Internal problem ID [1216]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ − 9y′x− 6y = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+2*x^2)*diff(y(x),x$2)-9*x*diff(y(x),x)-6*y(x)=0,y(0) = 1, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 1− x+ 3x2 − 5
2x

3 + 5x4 − 21
8 x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(1+2*x^2)*y''[x]-9*x*y'[x]-6*y[x]==0,{y[0]==1,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −21x5

8 + 5x4 − 5x3

2 + 3x2 − x+ 1

2215



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.13 problem 13
Internal problem ID [1217]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
8x2 + 1

)
y′′ + 2y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+8*x^2)*diff(y(x),x$2)+2*y(x)=0,y(0) = 2, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 2− x− 2x2 + 1
3x

3 + 3x4 − 5
6x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(1+8*x^2)*y''[x]+2*y[x]==0,{y[0]==2,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −5x5

6 + 3x4 + x3

3 − 2x2 − x+ 2

2216



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.14 problem 16
Internal problem ID [1218]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-y(x)=0,y(x),type='series',x=3);� �

y(x) =
(
1 + (x− 3)2

2 + (x− 3)4

24

)
y(3) +

(
x− 3 + (x− 3)3

6 + (x− 3)5

120

)
D(y)(3) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y''[x]-y[x]==0,y[x],{x,3,5}]� �

y(x) → c1

(
1
24(x− 3)4 + 1

2(x− 3)2 + 1
)
+ c2

(
1
120(x− 3)5 + 1

6(x− 3)3 + x− 3
)
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7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.15 problem 17
Internal problem ID [1219]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − (x− 3) y′ − y = 0

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-(x-3)*diff(y(x),x)-y(x)=0,y(x),type='series',x=3);� �

y(x) =
(
1 + (x− 3)2

2 + (x− 3)4

8

)
y(3) +

(
x− 3 + (x− 3)3

3 + (x− 3)5

15

)
D(y)(3) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y''[x]-(x-3)*y'[x]-y[x]==0,y[x],{x,3,5}]� �

y(x) → c1

(
1
8(x− 3)4 + 1

2(x− 3)2 + 1
)
+ c2

(
1
15(x− 3)5 + 1

3(x− 3)3 + x− 3
)

2218



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.16 problem 18
Internal problem ID [1220]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
2x2 − 4x+ 1

)
y′′ + 10(x− 1) y′ + 6y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-4*x+2*x^2)*diff(y(x),x$2)+10*(x-1)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + 3(x− 1)2 + 15(x− 1)4

2

)
y(1)

+
(
x− 1 + 8(x− 1)3

3 + 32(x− 1)5

5

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[(1-4*x+2*x^2)*y''[x]+10*(x-1)*y'[x]+6*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
15
2 (x− 1)4 + 3(x− 1)2 + 1

)
+ c2

(
32
5 (x− 1)5 + 8

3(x− 1)3 + x− 1
)
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7.12.17 problem 19
Internal problem ID [1221]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 − 8x+ 11

)
y′′ − 16(−2 + x) y′ + 36y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
Order:=6;
dsolve((11-8*x+2*x^2)*diff(y(x),x$2)-16*(x-2)*diff(y(x),x)+36*y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1− 6(−2 + x)2 + 4(−2 + x)4

3

)
y(2) +

(
−2 + x− 10(−2 + x)3

9

)
D(y)(2) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(11-8*x+2*x^2)*y''[x]-16*(x-2)*y'[x]+36*y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
4
3(x− 2)4 − 6(x− 2)2 + 1

)
+ c2

(
−10

9 (x− 2)3 + x− 2
)
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7.12.18 problem 20
Internal problem ID [1222]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
3x2 + 6x+ 5

)
y′′ + 9(x+ 1) y′ + 3y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
Order:=6;
dsolve((5+6*x+3*x^2)*diff(y(x),x$2)+9*(x+1)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=-1);� �

y(x) =
(
1− 3(x+ 1)2

4 + 27(x+ 1)4

32

)
y(−1)

+
(
x+ 1− (x+ 1)3 + 6(x+ 1)5

5

)
D(y) (−1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(5+6*x+2*x^2)*y''[x]+9*(x+1)*y'[x]+3*y[x]==0,y[x],{x,-1,5}]� �

y(x) → c1

(
−93
20(x+ 1)5 + 17

8 (x+ 1)4 + (x+ 1)3 − 3
2(x+ 1)2 + 1

)
+ c2

(
9
5(x+ 1)5 + 2(x+ 1)4 − 2(x+ 1)3 + x+ 1

)
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7.12.19 problem 21
Internal problem ID [1223]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 4

)
y′′ − y′x− 3y = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([(x^2-4)*diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=0,y(0) = -1, D(y)(0) = 2],y(x),type='series',x=0);� �

y(x) = −1 + 2x+ 3
8x

2 − 1
3x

3 − 3
128x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29� �
AsymptoticDSolveValue[{(x^2-4)*y''[x]-x*y'[x]-3*y[x]==0,{y[0]==-1,y'[0]==2}},y[x],{x,0,5}]� �

y(x) → −3x4

128 − x3

3 + 3x2

8 + 2x− 1

2222
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7.12.20 problem 22
Internal problem ID [1224]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 3) y′ + 3y = 0

With initial conditions

[y(3) = −2, y′(3) = 3]

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+(x-3)*diff(y(x),x)+3*y(x)=0,y(3) = -2, D(y)(3) = 3],y(x),type='series',x=3);� �

y(x) = −2 + 3(x− 3) + 3(x− 3)2 − 2(x− 3)3 − 5
4(x− 3)4 + 3

5(x− 3)5 +O
(
(x− 3)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[{y''[x]+(x-3)*y'[x]+3*y[x]==0,{y[3]==-2,y'[3]==3}},y[x],{x,3,5}]� �

y(x) → 3
5(x− 3)5 − 5

4(x− 3)4 − 2(x− 3)3 + 3(x− 3)2 + 3(x− 3)− 2
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7.12.21 problem 23
Internal problem ID [1225]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 − 6x+ 5

)
y′′ + (x− 1) y′ + 12y = 0

With initial conditions

[y(1) = −1, y′(1) = 1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(5-6*x+3*x^2)*diff(y(x),x$2)+(x-1)*diff(y(x),x)+12*y(x)=0,y(1) = -1, D(y)(1) = 1],y(x),type='series',x=1);� �
y(x) = −1 + (x− 1) + 3(x− 1)2 − 13

12(x− 1)3 − 5
2(x− 1)4 + 143

160(x− 1)5 +O
(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{(5-6*x+3*x^2)*y''[x]+(x-1)*y'[x]+12*y[x]==0,{y[1]==-1,y'[1]==1}},y[x],{x,1,5}]� �

y(x) → 143
160(x− 1)5 − 5

2(x− 1)4 − 13
12(x− 1)3 + 3(x− 1)2 + x− 2
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7.12.22 problem 24
Internal problem ID [1226]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
4x2 − 24x+ 37

)
y′′ + y = 0

With initial conditions

[y(3) = 4, y′(3) = −6]

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(4*x^2-24*x+37)*diff(y(x),x$2)+y(x)=0,y(3) = 4, D(y)(3) = -6],y(x),type='series',x=3);� �

y(x) = 4− 6(x− 3)− 2(x− 3)2 + (x− 3)3 + 3
2(x− 3)4 − 5

4(x− 3)5 +O
(
(x− 3)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{(4*x^2-24*x+37)*y''[x]+y[x]==0,{y[3]==4,y'[3]==-6}},y[x],{x,3,5}]� �

y(x) → −5
4(x− 3)5 + 3

2(x− 3)4 + (x− 3)3 − 2(x− 3)2 − 6(x− 3) + 4
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7.12.23 problem 25
Internal problem ID [1227]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

With initial conditions

[y(4) = 3, y′(4) = −4]

With the expansion point for the power series method at x = 4.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(x^2-8*x+14)*diff(y(x),x$2)-8*(x-4)*diff(y(x),x)+20*y(x)=0,y(4) = 3, D(y)(4) = -4],y(x),type='series',x=4);� �
y(x) = 3− 4(x− 4) + 15(x− 4)2 − 4(x− 4)3 + 15

4 (x− 4)4 − 1
5(x− 4)5 +O

(
(x− 4)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44� �
AsymptoticDSolveValue[{(x^2-8*x+14)*y''[x]+8*(x-4)*y'[x]+20*y[x]==0,{y[4]==3,y'[4]==-4}},y[x],{x,4,5}]� �

y(x) → −35
3 (x− 4)5 + 95

4 (x− 4)4 − 28
3 (x− 4)3 + 15(x− 4)2 − 4(x− 4) + 3
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7.12.24 problem 26
Internal problem ID [1228]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

With initial conditions

[y(−1) = 3, y′(−1) = −3]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(2*x^2+4*x+5)*diff(y(x),x$2)-20*(x+1)*diff(y(x),x)+60*y(x)=0,y(-1) = 3, D(y)(-1) = -3],y(x),type='series',x=-1);� �
y(x) = 3− 3(x+ 1)− 30(x+ 1)2 + 20

3 (x+ 1)3 + 20(x+ 1)4 − 4
3(x+ 1)5 +O

(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[{(2*x^2+4*x+5)*y''[x]-20*(x+1)*y'[x]+60*y[x]==0,{y[-1]==3,y'[-1]==-3}},y[x],{x,-1,5}]� �

y(x) → −4
3(x+ 1)5 + 20(x+ 1)4 + 20

3 (x+ 1)3 − 30(x+ 1)2 − 3(x+ 1) + 3

2227



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.25 problem 27
Internal problem ID [1229]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 1

)
y′′ + 4y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 − x2 + 1

)
y(0) +

(
x5 − x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+4*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
x5 − x3 + x

)
+ c1

(
x4 − x2 + 1

)
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7.12.26 problem 31
Internal problem ID [1230]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x+ 2αy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 63� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+2*alpha*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− αx2 + α(α− 2)x4

6

)
y(0)

+
(
x− (α− 1)x3

3 + (α2 − 4α + 3)x5

30

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+2*\[Alpha]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
α2x5

30 − 2αx5

15 + x5

10 − αx3

3 + x3

3 + x

)
+ c1

(
α2x4

6 − αx4

3 − αx2 + 1
)
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7.12.27 problem 33
Internal problem ID [1231]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

6

)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

12 + x

)
+ c1

(
x3

6 + 1
)
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7.12.28 problem 34
Internal problem ID [1232]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−2x3 + 1

)
y′′ − 10y′x2 − 8yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve((1-2*x^3)*diff(y(x),x$2)-10*x^2*diff(y(x),x)-8*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 4x3

3

)
y(0) +

(
x+ 3

2x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[(1-2*x^3)*y''[x]-10*x^2*y'[x]-8*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x4

2 + x

)
+ c1

(
4x3

3 + 1
)
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7.12.29 problem 35
Internal problem ID [1233]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + 7y′x2 + 9yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve((1+x^3)*diff(y(x),x$2)+7*x^2*diff(y(x),x)+9*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3x3

2

)
y(0) +

(
x− 4

3x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[(1+x^3)*y''[x]+7*x^2*y'[x]+9*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− 4x4

3

)
+ c1

(
1− 3x3

2

)

2232



7.12. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.12.30 problem 36
Internal problem ID [1234]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−2x3 + 1

)
y′′ + 6y′x2 + 24yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve((1-2*x^3)*diff(y(x),x$2)+6*x^2*diff(y(x),x)+24*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−4x3 + 1

)
y(0) +

(
x− 5

2x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[(1-2*x^3)*y''[x]+6*x^2*y'[x]+24*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− 5x4

2

)
+ c1

(
1− 4x3)
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7.12.31 problem 37
Internal problem ID [1235]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x3 + 1

)
y′′ + 15y′x2 − 36yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve((1-x^3)*diff(y(x),x$2)+15*x^2*diff(y(x),x)-36*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
6x3 + 1

)
y(0) +

(
x+ 7

4x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[(1-2*x^3)*y''[x]-10*x^2*y'[x]-8*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x4

2 + x

)
+ c1

(
4x3

3 + 1
)

2234
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7.12.32 problem 39
Internal problem ID [1236]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x5 + 1

)
y′′ + 14x4y′ + 10yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
Order:=6;
dsolve((1+2*x^5)*diff(y(x),x$2)+14*x^4*diff(y(x),x)+10*x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x5

2

)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[(1+2*x^5)*y''[x]+14*x^4*y'[x]+10*x^3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x5

2

)
+ c2x
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7.12.33 problem 40
Internal problem ID [1237]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)
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7.12.34 problem 41
Internal problem ID [1238]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x6y′ + 7x5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
Order:=6;
dsolve(diff(y(x),x$2)+x^6*diff(y(x),x)+7*x^5*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[y''[x]+x^6*y'[x]+7*x^5*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1
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7.12.35 problem 42
Internal problem ID [1239]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
Order:=6;
dsolve((1+x^8)*diff(y(x),x$2)-16*x^7*diff(y(x),x)+72*x^6*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[(1+x^8)*y''[x]-16*x^7*y'[x]+72*x^6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1
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7.12.36 problem 43
Internal problem ID [1240]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x6 + 1

)
y′′ − 12x5y′ − 30x4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
Order:=6;
dsolve((1-x^6)*diff(y(x),x$2)-12*x^5*diff(y(x),x)-30*x^4*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[(1-x^6)*y''[x]-12*x^5*y'[x]-30*x^4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1
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7.12.37 problem 44
Internal problem ID [1241]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.2 SERIES SOLUTIONS
NEAR AN ORDINARY POINT I. Exercises 7.2. Page 329
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x5y′ + 6x4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve(diff(y(x),x$2)+x^5*diff(y(x),x)+6*x^4*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[y''[x]+x^5*y'[x]+6*x^4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1
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7.13.1 problem 1
Internal problem ID [1242]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x+ 1) y′′ + y′x+ 2y = 0

With initial conditions

[y(0) = 2, y′(0) = −3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+3*x)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 2, D(y)(0) = -3],y(x),type='series',x=0);� �

y(x) = 2− 3x− 2x2 + 7
2x

3 − 55
12x

4 + 59
8 x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(1+3*x)*y''[x]+x*y'[x]+2*y[x]==0,{y[0]==2,y'[0]==-3}},y[x],{x,0,5}]� �

y(x) → 59x5

8 − 55x4

12 + 7x3

2 − 2x2 − 3x+ 2
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7.13.2 problem 2
Internal problem ID [1243]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
2x2 + x+ 1

)
y′′ + (2 + 8x) y′ + 4y = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([(1+x+2*x^2)*diff(y(x),x$2)+(2+8*x)*diff(y(x),x)+4*y(x)=0,y(0) = -1, D(y)(0) = 2],y(x),type='series',x=0);� �

y(x) = −1 + 2x− 4x3 + 4x4 + 4x5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 23� �
AsymptoticDSolveValue[{(1+x+2*x^2)*y''[x]+(2+8*x)*y'[x]+4*y[x]==0,{y[0]==-1,y'[0]==2}},y[x],{x,0,5}]� �

y(x) → 4x5 + 4x4 − 4x3 + 2x− 1
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7.13.3 problem 3
Internal problem ID [1244]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−2x2 + 1

)
y′′ + (2− 6x) y′ − 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([(1-2*x^2)*diff(y(x),x$2)+(2-6*x)*diff(y(x),x)-2*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1 + x2 − 2
3x

3 + 11
6 x4 − 9

5x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29� �
AsymptoticDSolveValue[{(1-2*x^2)*y''[x]+(2-6*x)*y'[x]-2*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → −9x5

5 + 11x4

6 − 2x3

3 + x2 + 1
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7.13.4 problem 4
Internal problem ID [1245]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
Order:=6;
dsolve([(1+x+3*x^2)*diff(y(x),x$2)+(2+15*x)*diff(y(x),x)+12*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− x2 − 7
2x

3 + 15
2 x4 + 45

8 x5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31� �
AsymptoticDSolveValue[{(1+x+3*x^2)*y''[x]+(2+15*x)*y'[x]+12*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → 45x5

8 + 15x4

2 − 7x3

2 − x2 + x
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7.13.5 problem 5
Internal problem ID [1246]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2 + x) y′′ + (x+ 1) y′ + 3y = 0

With initial conditions

[y(0) = 4, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(2+x)*diff(y(x),x$2)+(1+x)*diff(y(x),x)+3*y(x)=0,y(0) = 4, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = 4 + 3x− 15
4 x2 + 1

4x
3 + 11

16x
4 − 5

16x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{(2+x)*y''[x]+(1+x)*y'[x]+3*y[x]==0,{y[0]==4,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → −5x5

16 + 11x4

16 + x3

4 − 15x2

4 + 3x+ 4
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7.13.6 problem 6
Internal problem ID [1247]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 3x+ 3

)
y′′ + (6 + 4x) y′ + 2y = 0

With initial conditions

[y(0) = 7, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(3+3*x+x^2)*diff(y(x),x$2)+(6+4*x)*diff(y(x),x)+2*y(x)=0,y(0) = 7, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = 7 + 3x− 16
3 x2 + 13

3 x3 − 23
9 x4 + 10

9 x5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{(3+3*x+x^2)*y''[x]+(6+4*x)*y'[x]+2*y[x]==0,{y[0]==7,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 10x5

9 − 23x4

9 + 13x3

3 − 16x2

3 + 3x+ 7
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7.13.7 problem 7
Internal problem ID [1248]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 4) y′′ + (2 + x) y′ + 2y = 0

With initial conditions

[y(0) = 2, y′(0) = 5]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
Order:=6;
dsolve([(4+x)*diff(y(x),x$2)+(2+x)*diff(y(x),x)+2*y(x)=0,y(0) = 2, D(y)(0) = 5],y(x),type='series',x=0);� �

y(x) = 2 + 5x− 7
4x

2 − 3
16x

3 + 37
192x

4 − 7
192x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{(4+x)*y''[x]+(2+x)*y'[x]+2*y[x]==0,{y[0]==4,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → −7x5

192 + 25x4

192 + x3

16 − 7x2

4 + 3x+ 4

2249



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.8 problem 8
Internal problem ID [1249]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
2x2 − 3x+ 2

)
y′′ − (4− 6x) y′ + 2y = 0

With initial conditions

[y(1) = 1, y′(1) = −1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([(2-3*x+2*x^2)*diff(y(x),x$2)-(4-6*x)*diff(y(x),x)+2*y(x)=0,y(1) = 1, D(y)(1) = -1],y(x),type='series',x=1);� �

y(x) = 1− (x− 1) + 4
3(x− 1)3 − 4

3(x− 1)4 − 4
5(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[{(2-3*x+2*x^2)*y''[x]-(4-6*x)*y'[x]+2*y[x]==0,{y[1]==1,y'[1]==-1}},y[x],{x,1,5}]� �

y(x) → −4
5(x− 1)5 − 4

3(x− 1)4 + 4
3(x− 1)3 − x+ 2

2250
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7.13.9 problem 9
Internal problem ID [1250]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

With initial conditions

[y(−1) = 1, y′(−1) = −1]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(3*x+2*x^2)*diff(y(x),x$2)+10*(1+x)*diff(y(x),x)+8*y(x)=0,y(-1) = 1, D(y)(-1) = -1],y(x),type='series',x=-1);� �
y(x) = 1− (x+ 1) + 4(x+ 1)2 − 13

3 (x+ 1)3 + 77
6 (x+ 1)4 − 278

15 (x+ 1)5 +O
(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[{(3*x+2*x^2)*y''[x]+10*(1+x)*y'[x]+8*y[x]==0,{y[-1]==1,y'[-1]==-1}},y[x],{x,-1,5}]� �

y(x) → −278
15 (x+ 1)5 + 77

6 (x+ 1)4 − 13
3 (x+ 1)3 + 4(x+ 1)2 − x

2251
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7.13.10 problem 10
Internal problem ID [1251]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − x+ 1

)
y′′ − (−4x+ 1) y′ + 2y = 0

With initial conditions

[y(1) = 2, y′(1) = −1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1-x+x^2)*diff(y(x),x$2)-(1-4*x)*diff(y(x),x)+2*y(x)=0,y(1) = 2, D(y)(1) = -1],y(x),type='series',x=1);� �
y(x) = 2− (x− 1)− 1

2(x− 1)2 + 5
3(x− 1)3 − 19

12(x− 1)4 + 7
30(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44� �
AsymptoticDSolveValue[{(1-x+x^2)*y''[x]-(1-4*x)*y'[x]+2*y[x]==0,{y[1]==2,y'[1]==-1}},y[x],{x,1,5}]� �

y(x) → 7
30(x− 1)5 − 19

12(x− 1)4 + 5
3(x− 1)3 − 1

2(x− 1)2 − x+ 3

2252
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7.13.11 problem 11
Internal problem ID [1252]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(2 + x) y′′ + (2 + x) y′ + y = 0

With initial conditions

[y(−1) = −2, y′(−1) = 3]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(2+x)*diff(y(x),x$2)+(2+x)*diff(y(x),x)+y(x)=0,y(-1) = -2, D(y)(-1) = 3],y(x),type='series',x=-1);� �
y(x) = −2 + 3(x+ 1)− 1

2(x+ 1)2 − 2
3(x+ 1)3 + 5

8(x+ 1)4 − 11
30(x+ 1)5 +O

(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(2+x)*y''[x]+(2+x)*y'[x]+y[x]==0,{y[-1]==-2,y'[-1]==3}},y[x],{x,-1,5}]� �

y(x) → −11
30(x+ 1)5 + 5

8(x+ 1)4 − 2
3(x+ 1)3 − 1

2(x+ 1)2 + 3(x+ 1)− 2

2253
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7.13.12 problem 12
Internal problem ID [1253]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − (6− 7x) y′ + 8y = 0

With initial conditions

[y(1) = 1, y′(1) = −2]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([x^2*diff(y(x),x$2)-(6-7*x)*diff(y(x),x)+8*y(x)=0,y(1) = 1, D(y)(1) = -2],y(x),type='series',x=1);� �

y(x) = 1− 2(x− 1)− 3(x− 1)2 + 8(x− 1)3 − 4(x− 1)4 − 42
5 (x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{x^2*y''[x]-(6-7*x)*y'[x]+8*y[x]==0,{y[1]==1,y'[1]==-2}},y[x],{x,1,5}]� �

y(x) → −42
5 (x− 1)5 − 4(x− 1)4 + 8(x− 1)3 − 3(x− 1)2 − 2(x− 1) + 1

2254
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7.13.13 problem 13
Internal problem ID [1254]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + x+ 1

)
y′′ + (7x+ 1) y′ + 2y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
Order:=6;
dsolve([(1+x+2*x^2)*diff(y(x),x$2)+(1+7*x)*diff(y(x),x)+2*y(x)=0,y(1) = 1, D(y)(1) = 0],y(x),type='series',x=1);� �

y(x) = 1− 1
4(x− 1)2 + 13

48(x− 1)3 − 77
384(x− 1)4 + 287

2560(x− 1)5 +O
(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[{(1+x+2*x^2)*y''[x]+(1+7*x)*y'[x]+2*y[x]==0,{y[1]==1,y'[1]==0}},y[x],{x,1,5}]� �

y(x) → 287(x− 1)5
2560 − 77

384(x− 1)4 + 13
48(x− 1)3 − 1

4(x− 1)2 + 1

2255



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.14 problem 14
Internal problem ID [1255]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 3) y′′ + (1 + 2x) y′ − (2− x) y = 0

With initial conditions

[y(−1) = 1, y′(−1) = 0]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
Order:=6;
dsolve([(3+x)*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)-(2-x)*y(x)=0,y(-1) = 1, D(y)(-1) = 0],y(x),type='series',x=-1);� �

y(x) = 1 + 3
4(x+ 1)2 − 1

12(x+ 1)3 − 1
48(x+ 1)4 − 1

120(x+ 1)5 +O
(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[{(3+x)*y''[x]+(1+2*x)*y'[x]-(2-x)*y[x]==0,{y[-1]==1,y'[-1]==0}},y[x],{x,-1,5}]� �

y(x) → − 1
120(x+ 1)5 − 1

48(x+ 1)4 − 1
12(x+ 1)3 + 3

4(x+ 1)2 + 1

2256
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7.13.15 problem 15
Internal problem ID [1256]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′x+
(
2x2 + 4

)
y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+3*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 2x2 + 3
2x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{y''[x]+3*x*y'[x]+(4+2*x^2)*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → 3x4

2 − 2x2 + 1

2257
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7.13.16 problem 19
Internal problem ID [1257]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(4x+ 2) y′′ − 4y′ − (6 + 4x) y = 0

With initial conditions

[y(0) = 2, y′(0) = −7]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(2+4*x)*diff(y(x),x$2)-4*diff(y(x),x)-(6+4*x)*y(x)=0,y(0) = 2, D(y)(0) = -7],y(x),type='series',x=0);� �

y(x) = 2− 7x− 4x2 − 17
6 x3 − 3

4x
4 − 9

40x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(2+4*x)*y''[x]-4*y'[x]-(6+4*x)*y[x]==0,{y[0]==2,y'[0]==-7}},y[x],{x,0,5}]� �

y(x) → −9x5

40 − 3x4

4 − 17x3

6 − 4x2 − 7x+ 2

2258
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7.13.17 problem 20
Internal problem ID [1258]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 2x) y′′ − (1− 2x) y′ − (−2x+ 3) y = 0

With initial conditions

[y(1) = 1, y′(1) = −2]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+2*x)*diff(y(x),x$2)-(1-2*x)*diff(y(x),x)-(3-2*x)*y(x)=0,y(1) = 1, D(y)(1) = -2],y(x),type='series',x=1);� �
y(x) = 1− 2(x− 1) + 1

2(x− 1)2 − 1
6(x− 1)3 + 5

36(x− 1)4 − 73
1080(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(1+2*x)*y''[x]-(1-2*x)*y'[x]-(3-2*x)*y[x]==0,{y[1]==1,y'[1]==-2}},y[x],{x,1,5}]� �

y(x) → −73(x− 1)5
1080 + 5

36(x− 1)4 − 1
6(x− 1)3 + 1

2(x− 1)2 − 2(x− 1) + 1

2259
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7.13.18 problem 21
Internal problem ID [1259]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(5 + 2x) y′′ − y′ + (x+ 5) y = 0

With initial conditions

[y(−2) = 2, y′(−2) = −1]

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(5+2*x)*diff(y(x),x$2)-diff(y(x),x)+(5+x)*y(x)=0,y(-2) = 2, D(y)(-2) = -1],y(x),type='series',x=-2);� �

y(x) = 2− (2 + x)− 7
2(2 + x)2 + 4

3(2 + x)3 − 1
24(2 + x)4 + 1

60(2 + x)5 +O
(
(2 + x)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 43� �
AsymptoticDSolveValue[{(5+2*x)*y''[x]-y'[x]+(5+x)*y[x]==0,{y[-2]==2,y'[-2]==-1}},y[x],{x,-2,5}]� �

y(x) → 1
60(x+ 2)5 − 1

24(x+ 2)4 + 4
3(x+ 2)3 − 7

2(x+ 2)2 − x

2260
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7.13.19 problem 22
Internal problem ID [1260]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 4) y′′ − (2x+ 4) y′ + (x+ 6) y = 0

With initial conditions

[y(−3) = 2, y′(−3) = −2]

With the expansion point for the power series method at x = −3.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(4+x)*diff(y(x),x$2)-(4+2*x)*diff(y(x),x)+(6+x)*y(x)=0,y(-3) = 2, D(y)(-3) = -2],y(x),type='series',x=-3);� �

y(x) = 2− 2(x+ 3)− (x+ 3)2 + (x+ 3)3 − 11
12(x+ 3)4 + 67

60(x+ 3)5 +O
(
(x+ 3)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{(4+x)*y''[x]-(4+2*x)*y'[x]+(6+x)*y[x]==0,{y[-3]==2,y'[-3]==-2}},y[x],{x,-3,5}]� �

y(x) → 67
60(x+ 3)5 − 11

12(x+ 3)4 + (x+ 3)3 − (x+ 3)2 − 2(x+ 3) + 2

2261
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7.13.20 problem 23
Internal problem ID [1261]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x+ 2) y′′ − y′x+ 2yx = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([(2+3*x)*diff(y(x),x$2)-x*diff(y(x),x)+2*x*y(x)=0,y(0) = -1, D(y)(0) = 2],y(x),type='series',x=0);� �

y(x) = −1 + 2x+ 1
3x

3 − 5
12x

4 + 2
5x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29� �
AsymptoticDSolveValue[{(2+3*x)*y''[x]-x*y'[x]+2*x*y[x]==0,{y[0]==-1,y'[0]==2}},y[x],{x,0,5}]� �

y(x) → 2x5

5 − 5x4

12 + x3

3 + 2x− 1

2262
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7.13.21 problem 24
Internal problem ID [1262]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 3) y′′ + 3y′ − yx = 0

With initial conditions

[y(−1) = 2, y′(−1) = −3]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(3+2*x)*diff(y(x),x$2)+3*diff(y(x),x)-x*y(x)=0,y(-1) = 2, D(y)(-1) = -3],y(x),type='series',x=-1);� �
y(x) = 2− 3(x+ 1) + 7

2(x+ 1)2 − 5(x+ 1)3 + 197
24 (x+ 1)4 − 287

20 (x+ 1)5 +O
(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44� �
AsymptoticDSolveValue[{(3+2*x)*y''[x]+3*y'[x]-x*y[x]==0,{y[-1]==2,y'[-1]==-3}},y[x],{x,-1,5}]� �

y(x) → −287
20 (x+ 1)5 + 197

24 (x+ 1)4 − 5(x+ 1)3 + 7
2(x+ 1)2 − 3(x+ 1) + 2

2263
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7.13.22 problem 25
Internal problem ID [1263]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 3) y′′ − 3y′ − (2 + x) y = 0

With initial conditions

[y(−2) = −2, y′(−2) = 3]

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(3+2*x)*diff(y(x),x$2)-3*diff(y(x),x)-(2+x)*y(x)=0,y(-2) = -2, D(y)(-2) = 3],y(x),type='series',x=-2);� �
y(x) = −2 + 3(2 + x)− 9

2(2 + x)2 + 11
6 (2 + x)3 + 5

24(2 + x)4 + 7
20(2 + x)5 +O

(
(2 + x)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(3+2*x)*y''[x]-3*y'[x]-(2+x)*y[x]==0,{y[-2]==-2,y'[-2]==3}},y[x],{x,-2,5}]� �

y(x) → 7
20(x+ 2)5 + 5

24(x+ 2)4 + 11
6 (x+ 2)3 − 9

2(x+ 2)2 + 3(x+ 2)− 2
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7.13.23 problem 26
Internal problem ID [1264]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(10− 2x) y′′ + (x+ 1) y = 0

With initial conditions

[y(2) = 2, y′(2) = −4]

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(10-2*x)*diff(y(x),x$2)+(1+x)*y(x)=0,y(2) = 2, D(y)(2) = -4],y(x),type='series',x=2);� �

y(x) = 2− 4(−2 + x)− 1
2(−2 + x)2 + 2

9(−2 + x)3

+ 49
432(−2 + x)4 + 23

1080(−2 + x)5 +O
(
(−2 + x)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(10-2*x)*y''[x]+(1+x)*y[x]==0,{y[2]==2,y'[2]==-4}},y[x],{x,2,5}]� �

y(x) → 23(x− 2)5
1080 + 49

432(x− 2)4 + 2
9(x− 2)3 − 1

2(x− 2)2 − 4(x− 2) + 2
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7.13.24 problem 27
Internal problem ID [1265]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(7 + x) y′′ + (8 + 2x) y′ + (x+ 5) y = 0

With initial conditions

[y(−4) = 1, y′(−4) = 2]

With the expansion point for the power series method at x = −4.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(7+x)*diff(y(x),x$2)+(8+2*x)*diff(y(x),x)+(5+x)*y(x)=0,y(-4) = 1, D(y)(-4) = 2],y(x),type='series',x=-4);� �
y(x) = 1 + 2(x+ 4)− 1

6(x+ 4)2 − 10
27(x+ 4)3 + 19

648(x+ 4)4 + 13
324(x+ 4)5 +O

(
(x+ 4)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(7+x)*y''[x]+(8+2*x)*y'[x]+(5+x)*y[x]==0,{y[-4]==1,y'[-4]==2}},y[x],{x,-4,5}]� �

y(x) → 13
324(x+ 4)5 + 19

648(x+ 4)4 − 10
27(x+ 4)3 − 1

6(x+ 4)2 + 2(x+ 4) + 1
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7.13.25 problem 28
Internal problem ID [1266]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(6 + 4x) y′′ + (1 + 2x) y = 0

With initial conditions

[y(−1) = −1, y′(−1) = 2]

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
Order:=6;
dsolve([(6+4*x)*diff(y(x),x$2)+(1+2*x)*y(x)=0,y(-1) = -1, D(y)(-1) = 2],y(x),type='series',x=-1);� �
y(x) = −1 + 2(x+ 1)− 1

4(x+ 1)2 + 1
2(x+ 1)3 − 65

96(x+ 1)4 + 67
80(x+ 1)5 +O

(
(x+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(6+4*x)*y''[x]+(1+2*x)*y[x]==0,{y[-1]==-1,y'[-1]==2}},y[x],{x,-1,5}]� �

y(x) → 67
80(x+ 1)5 − 65

96(x+ 1)4 + 1
2(x+ 1)3 − 1

4(x+ 1)2 + 2(x+ 1)− 1
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7.13.26 problem 29
Internal problem ID [1267]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
β x2 + xα + 1

)
y′′ + (δx+ γ) y′ + εy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 366� �
Order:=6;
dsolve((1+alpha*x+beta*x^2)*diff(y(x),x$2)+(gamma+delta*x)*diff(y(x),x)+epsilon*y(x)=0,y(x),type='series',x=0);� �

y(x) =

1− ε x2

2 + ε(α + γ)x3

6 +
ε
(
−α2 − 3

2αγ − 1
2γ

2 + β + δ + 1
2ε
)
x4

12

−
ε
((

α
3 + γ

6

)
ε− γ3

12 −
αγ2

2 +
(
−11α2

12 + 2β
3 + 5δ

12

)
γ + α

(
−α2

2 + β + 3δ
4

))
x5

10

 y(0)

+

x− γ x2

2 + (αγ + γ2 − δ − ε)x3

6

+ ((2α + 2γ) ε− γ3 − 3α γ2 + (−2α2 + 2β + 3δ) γ + 2δα)x4

24

+

(
ε2 + (−6α2 − 9αγ − 3γ2 + 6β + 4δ) ε+ γ4 + 6α γ3 + (11α2 − 8β − 6δ) γ2 − 12α

(
−α2

2 + β + 7δ
6

)
γ + 6

(
−α2 + β + δ

2

)
δ
)
x5

120

D(y)(0)

+O
(
x6)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 561� �
AsymptoticDSolveValue[(1+\[Alpha]*x+\[Beta]*x^2)*y''[x]+(\[Gamma]+\[Delta]*x)*y'[x]+\[Epsilon]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− 1
20x

5ε
(
2αβ − α3)− 1

20x
5ε
(
αδ − γ

(
α2 − β

))
+ 1

60γx
5ε
(
α2 − β

)
+ 1

120αγ
2x5ε

+ 1
40αx

5ε(αγ−δ)+ 1
24γx

5ε(αγ−δ)− 1
30αx

5ε2+ 1
120γ

3x5ε− 1
60γx

5ε2− 1
12x

4ε
(
α2−β

)
− 1

12x
4ε(αγ − δ)− 1

24αγx
4ε− 1

24γ
2x4ε+ x4ε2

24 + 1
6αx

3ε+ 1
6γx

3ε− x2ε

2 + 1
)

+ c2

(
1
60γx

5(γ(α2 − β
)
− αδ

)
− 1

20γx
5(αδ − γ

(
α2 − β

))
− 1

20x
5ε
(
α2 − β

)
− 1

20x
5(α3(−γ) + α2δ + 2αβγ − βδ

)
+ 1

24γ
2x5(αγ − δ)− 1

120γ
2x5(δ − αγ)

− 1
40x

5ε(αγ − δ) + 1
120x

5ε(δ − αγ)− 1
40x

5(αγ − δ)(δ − αγ)− 1
24αγx

5ε+ γ4x5

120
− 1

40γ
2x5ε+ x5ε2

120 − 1
12x

4(γ(α2 − β
)
− αδ

)
− 1

12γx
4(αγ − δ) + 1

24γx
4(δ − αγ)

+ 1
12αx

4ε− γ3x4

24 + 1
12γx

4ε− 1
6x

3(δ − αγ) + γ2x3

6 − x3ε

6 − γx2

2 + x

)

2269
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7.13.27 problem 31(a)
Internal problem ID [1268]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 31(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
2x2 + 3x+ 1

)
y′′ + (6 + 8x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
Order:=6;
dsolve((1+3*x+2*x^2)*diff(y(x),x$2)+(6+8*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
30x5 − 14x4 +6x3 − 2x2 +1

)
y(0)+

(
31x5 − 15x4 +7x3 − 3x2 + x

)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[(1+3*x+2*x^2)*y''[x]+(6+8*x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
30x5 − 14x4 + 6x3 − 2x2 + 1

)
+ c2

(
31x5 − 15x4 + 7x3 − 3x2 + x

)

2270
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7.13.28 problem 31(b)
Internal problem ID [1269]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 31(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
6x2 − 5x+ 1

)
y′′ − (10− 24x) y′ + 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
Order:=6;
dsolve((1-5*x+6*x^2)*diff(y(x),x$2)-(10-24*x)*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−390x5 − 114x4 − 30x3 − 6x2 + 1

)
y(0)

+
(
211x5 + 65x4 + 19x3 + 5x2 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[(1-5*x+6*x^2)*y''[x]-(10-24*x)*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
−390x5 − 114x4 − 30x3 − 6x2 + 1

)
+ c2

(
211x5 + 65x4 + 19x3 + 5x2 + x

)

2271
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7.13.29 problem 31(c)
Internal problem ID [1270]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 31(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
4x2 − 4x+ 1

)
y′′ − (8− 16x) y′ + 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
Order:=6;
dsolve((1-4*x+4*x^2)*diff(y(x),x$2)-(8-16*x)*diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
−128x5−48x4−16x3−4x2+1

)
y(0)+

(
80x5+32x4+12x3+4x2+x

)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[(1-4*x+4*x^2)*y''[x]-(8-16*x)*y'[x]+8*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
−128x5 − 48x4 − 16x3 − 4x2 + 1

)
+ c2

(
80x5 + 32x4 + 12x3 + 4x2 + x

)

2272
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7.13.30 problem 31(d)
Internal problem ID [1271]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 31(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 4x+ 4

)
y′′ + (8 + 4x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
Order:=6;
dsolve((4+4*x+x^2)*diff(y(x),x$2)+(8+4*x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

4x
2+ 1

4x
3− 3

16x
4+ 1

8x
5
)
y(0)+

(
x−x2+ 3

4x
3− 1

2x
4+ 5

16x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 68� �
AsymptoticDSolveValue[(4+4*x+x^2)*y''[x]+(8+4*x)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

8 − 3x4

16 + x3

4 − x2

4 + 1
)
+ c2

(
5x5

16 − x4

2 + 3x3

4 − x2 + x

)

2273
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7.13.31 problem 31(e)
Internal problem ID [1272]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 31(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
3x2 + 8x+ 4

)
y′′ + (16 + 12x) y′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
Order:=6;
dsolve((4+8*x+3*x^2)*diff(y(x),x$2)+(16+12*x)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

4x
2 + 3

2x
3 − 39

16x
4 + 15

4 x5
)
y(0)

+
(
x− 2x2 + 13

4 x3 − 5x4 + 121
16 x5

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66� �
AsymptoticDSolveValue[(4+8*x+3*x^2)*y''[x]+(16+12*x)*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
15x5

4 − 39x4

16 + 3x3

2 − 3x2

4 + 1
)
+ c2

(
121x5

16 − 5x4 + 13x3

4 − 2x2 + x

)

2274
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7.13.32 problem 32
Internal problem ID [1273]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′x+
(
2x2 + 3

)
y = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+2*x*diff(y(x),x)+(3+2*x^2)*y(x)=0,y(0) = 1, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 1− 2x− 3
2x

2 + 5
3x

3 + 17
24x

4 − 11
20x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{y''[x]+2*x*y'[x]+(3+2*x^2)*y[x]==0,{y[0]==1,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −11x5

20 + 17x4

24 + 5x3

3 − 3x2

2 − 2x+ 1

2275



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.33 problem 33
Internal problem ID [1274]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3y′x+
(
2x2 + 5

)
y = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)-3*x*diff(y(x),x)+(5+2*x^2)*y(x)=0,y(0) = 1, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 1− 2x− 5
2x

2 + 2
3x

3 − 3
8x

4 + 1
3x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{y''[x]-3*x*y'[x]+(5+2*x^2)*y[x]==0,{y[0]==1,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → x5

3 − 3x4

8 + 2x3

3 − 5x2

2 − 2x+ 1

2276
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7.13.34 problem 34
Internal problem ID [1275]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 5y′x−
(
−x2 + 3

)
y = 0

With initial conditions

[y(0) = 6, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+5*x*diff(y(x),x)-(3-x^2)*y(x)=0,y(0) = 6, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 6− 2x+ 9x2 + 2
3x

3 − 23
4 x4 − 3

10x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{y''[x]+5*x*y'[x]-(3-x^2)*y[x]==0,{y[0]==6,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −3x5

10 − 23x4

4 + 2x3

3 + 9x2 − 2x+ 6

2277
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7.13.35 problem 35
Internal problem ID [1276]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x−
(
3x2 + 2

)
y = 0

With initial conditions

[y(0) = 2, y′(0) = −5]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)-(2+3*x^2)*y(x)=0,y(0) = 2, D(y)(0) = -5],y(x),type='series',x=0);� �

y(x) = 2− 5x+ 2x2 − 10
3 x3 + 3

2x
4 − 25

12x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{y''[x]-2*x*y'[x]-(2+3*x^2)*y[x]==0,{y[0]==2,y'[0]==-5}},y[x],{x,0,5}]� �

y(x) → −25x5

12 + 3x4

2 − 10x3

3 + 2x2 − 5x+ 2

2278



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.36 problem 36
Internal problem ID [1277]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′x+
(
4x2 + 2

)
y = 0

With initial conditions

[y(0) = 3, y′(0) = 6]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+3*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(0) = 3, D(y)(0) = 6],y(x),type='series',x=0);� �

y(x) = 3 + 6x− 3x2 − 5x3 + x4 + 31
20x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[{y''[x]+3*x*y'[x]+(2+4*x^2)*y[x]==0,{y[0]==3,y'[0]==6}},y[x],{x,0,5}]� �

y(x) → 31x5

20 + x4 − 5x3 − 3x2 + 6x+ 3

2279



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.37 problem 37
Internal problem ID [1278]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 5y′x+
(
2x2 + 4

)
y = 0

With initial conditions

[y(0) = 3, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([2*diff(y(x),x$2)+5*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(0) = 3, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 3− 2x− 3x2 + 3
2x

3 + 3
2x

4 − 49
80x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{2*y''[x]+5*x*y'[x]+(4+2*x^2)*y[x]==0,{y[0]==3,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −49x5

80 + 3x4

2 + 3x3

2 − 3x2 − 2x+ 3

2280



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.38 problem 38
Internal problem ID [1279]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3y′′ + 2y′x+
(
−x2 + 4

)
y = 0

With initial conditions

[y(0) = −2, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([3*diff(y(x),x$2)+2*x*diff(y(x),x)+(4-x^2)*y(x)=0,y(0) = -2, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = −2 + 3x+ 4
3x

2 − x3 − 19
54x

4 + 13
60x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{3*y''[x]+2*x*y'[x]+(4-x^2)*y[x]==0,{y[0]==-2,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 13x5

60 − 19x4

54 − x3 + 4x2

3 + 3x− 2

2281



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.39 problem 39 (a)
Internal problem ID [1280]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 39 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′x+
(
4x2 + 2

)
y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− x2 + 1
2x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

2 − x2 + 1

2282



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.40 problem 39 (b)
Internal problem ID [1281]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 39 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′x+
(
4x2 + 2

)
y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− x3 + 1
2x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

2 − x3 + x

2283



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.41 problem 40
Internal problem ID [1282]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1) y′′ + y′x2 + (1 + 2x) y = 0

With initial conditions

[y(0) = −2, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+x)*diff(y(x),x$2)+x^2*diff(y(x),x)+(1+2*x)*y(x)=0,y(0) = -2, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = −2 + 3x+ x2 − 1
6x

3 − 3
4x

4 + 31
120x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(1+x)*y''[x]+x^2*y'[x]+(1+2*x)*y[x]==0,{y[0]==-2,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 31x5

120 − 3x4

4 − x3

6 + x2 + 3x− 2

2284



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.42 problem 41
Internal problem ID [1283]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
x2 + 2x+ 1

)
y′ + 2y = 0

With initial conditions

[y(0) = 2, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+(1+2*x+x^2)*diff(y(x),x)+2*y(x)=0,y(0) = 2, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = 2 + 3x− 7
2x

2 − 5
6x

3 + 41
24x

4 + 41
120x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{y''[x]+(1+2*x+x^2)*y'[x]+2*y[x]==0,{y[0]==2,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 41x5

120 + 41x4

24 − 5x3

6 − 7x2

2 + 3x+ 2

2285



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.43 problem 42
Internal problem ID [1284]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ +

(
x2 + 2

)
y′ + yx = 0

With initial conditions

[y(0) = −3, y′(0) = 5]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+x^2)*diff(y(x),x$2)+(2+x^2)*diff(y(x),x)+x*y(x)=0,y(0) = -3, D(y)(0) = 5],y(x),type='series',x=0);� �

y(x) = −3 + 5x− 5x2 + 23
6 x3 − 23

12x
4 + 11

30x
5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(1+x^2)*y''[x]+(2+x^2)*y'[x]+x*y[x]==0,{y[0]==-3,y'[0]==5}},y[x],{x,0,5}]� �

y(x) → 11x5

30 − 23x4

12 + 23x3

6 − 5x2 + 5x− 3

2286



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.44 problem 43
Internal problem ID [1285]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1) y′′ +
(
2x2 − 3x+ 1

)
y′ − (x− 4) y = 0

With initial conditions

[y(1) = −2, y′(1) = 3]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+x)*diff(y(x),x$2)+(1-3*x+2*x^2)*diff(y(x),x)-(x-4)*y(x)=0,y(1) = -2, D(y)(1) = 3],y(x),type='series',x=1);� �
y(x) = −2 + 3(x− 1) + 3

2(x− 1)2 − 17
12(x− 1)3 − 1

12(x− 1)4 + 1
8(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(1+x)*y''[x]+(1-3*x+x^2)*y'[x]-(x-4)*y[x]==0,{y[1]==-2,y'[1]==3}},y[x],{x,1,5}]� �

y(x) → − 13
240(x− 1)5 − 1

96(x− 1)4 − 2
3(x− 1)3 + 9

4(x− 1)2 + 3(x− 1)− 2

2287



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.45 problem 44
Internal problem ID [1286]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
3x2 + 12x+ 13

)
y′ + (5 + 2x) y = 0

With initial conditions

[y(−2) = 2, y′(−2) = −3]

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+(13+12*x+3*x^2)*diff(y(x),x)+(5+2*x)*y(x)=0,y(-2) = 2, D(y)(-2) = -3],y(x),type='series',x=-2);� �
y(x) = 2− 3(2 + x) + 1

2(2 + x)2 − 1
3(2 + x)3 + 31

24(2 + x)4 − 53
120(2 + x)5 +O

(
(2 + x)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{y''[x]+(13+12*x+3*x^2)*y'[x]+(5+2*x)*y[x]==0,{y[-2]==2,y'[-2]==-3}},y[x],{x,-2,5}]� �

y(x) → − 53
120(x+ 2)5 + 31

24(x+ 2)4 − 1
3(x+ 2)3 + 1

2(x+ 2)2 − 3(x+ 2) + 2

2288



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.46 problem 45
Internal problem ID [1287]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + 2x+ 1

)
y′′ +

(
−x2 + 2

)
y′ + (x+ 1) y = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+2*x+3*x^2)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(1+x)*y(x)=0,y(0) = 1, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 1− 2x+ 3
2x

2 − 11
6 x3 + 15

8 x4 − 71
60x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{(1+2*x+3*x^2)*y''[x]+(2-x^2)*y'[x]+(1+x)*y[x]==0,{y[0]==1,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −71x5

60 + 15x4

8 − 11x3

6 + 3x2

2 − 2x+ 1

2289



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.47 problem 46
Internal problem ID [1288]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 4x+ 3

)
y′′ −

(
−x2 + 4x+ 5

)
y′ − (2 + x) y = 0

With initial conditions

[y(−2) = 2, y′(−2) = −1]

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
Order:=6;
dsolve([(3+4*x+x^2)*diff(y(x),x$2)-(5+4*x-x^2)*diff(y(x),x)-(2+x)*y(x)=0,y(-2) = 2, D(y)(-2) = -1],y(x),type='series',x=-2);� �
y(x) = 2− (2 + x)− 7

2(2 + x)2 − 43
6 (2 + x)3 − 203

24 (2 + x)4 − 167
30 (2 + x)5 +O

(
(2 + x)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 43� �
AsymptoticDSolveValue[{(3+4*x+x^2)*y''[x]-(5+4*x-x^2)*y'[x]-(2+x)*y[x]==0,{y[-2]==2,y'[-2]==-1}},y[x],{x,-2,5}]� �

y(x) → −167
30 (x+ 2)5 − 203

24 (x+ 2)4 − 43
6 (x+ 2)3 − 7

2(x+ 2)2 − x

2290



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.48 problem 47
Internal problem ID [1289]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x+ 1

)
y′′ + (1− x) y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(1+2*x+x^2)*diff(y(x),x$2)+(1-x)*y(x)=0,y(0) = 2, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 2− x− x2 + 7
6x

3 − x4 + 89
120x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(1+2*x+x^2)*y''[x]+(1-x)*y[x]==0,{y[0]==2,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → 89x5

120 − x4 + 7x3

6 − x2 − x+ 2

2291



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.49 problem 48
Internal problem ID [1290]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−2x2 + x

)
y′′ +

(
−x2 + 3x+ 1

)
y′ + (2 + x) y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
Order:=6;
dsolve([(x-2*x^2)*diff(y(x),x$2)+(1+3*x-x^2)*diff(y(x),x)+(2+x)*y(x)=0,y(1) = 1, D(y)(1) = 0],y(x),type='series',x=1);� �

y(x) = 1 + 3
2(x− 1)2 + 1

6(x− 1)3 − 1
8(x− 1)5 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{(x-2*x^2)*y''[x]+(1+3*x-x^2)*y'[x]+(2+x)*y[x]==0,{y[1]==1,y'[1]==0}},y[x],{x,1,5}]� �

y(x) → −1
8(x− 1)5 + 1

6(x− 1)3 + 3
2(x− 1)2 + 1

2292



7.13. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.13.50 problem 49
Internal problem ID [1291]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.3 SERIES SOLUTIONS
NEAR AN ORDINARY POINT II. Exercises 7.3. Page 338
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 − 11x+ 16

)
y′′ +

(
x2 − 6x+ 10

)
y′ − (2− x) y = 0

With initial conditions

[y(3) = 1, y′(3) = −2]

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([(16-11*x+2*x^2)*diff(y(x),x$2)+(10-6*x+x^2)*diff(y(x),x)-(2-x)*y(x)=0,y(3) = 1, D(y)(3) = -2],y(x),type='series',x=3);� �

y(x) = 1− 2(x− 3) + 1
2(x− 3)2 − 1

6(x− 3)3 + 1
4(x− 3)4 − 1

6(x− 3)5 +O
(
(x− 3)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{(16-11*x+2*x^2)*y''[x]+(10-6*x+x^2)*y'[x]-(2-x)*y[x]==0,{y[3]==1,y'[3]==-2}},y[x],{x,3,5}]� �

y(x) → −1
6(x− 3)5 + 1

4(x− 3)4 − 1
6(x− 3)3 + 1

2(x− 3)2 − 2(x− 3) + 1
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7.14.1 problem Example 7.5.1 page 353
Internal problem ID [1292]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: Example 7.5.1 page 353.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*(1+x+x^2)*diff(y(x),x$2)+x*(9+11*x+11*x^2)*diff(y(x),x)+(6+10*x+7*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
1 + 1

2x
2 − 1

3x
3 + 1

8x
4 + 1

30x
5 +O(x6)

)
c1
√
x +

(
1− 1

3x+ 2
5x

2 − 5
21x

3 + 7
135x

4 + 76
1155x

5 +O(x6)
)
c2x

x
5
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 83� �
AsymptoticDSolveValue[2*x^2*(1+x+x^2)*y''[x]+x*(9+11*x+11*x^2)*y'[x]+(6+10*x+7*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c2
(

x5

30 +
x4

8 − x3

3 + x2

2 + 1
)

x2 +
c1
(

76x5

1155 +
7x4

135 −
5x3

21 + 2x2

5 − x
3 + 1

)
x3/2
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7.14.2 problem Example 7.5.2 page 354
Internal problem ID [1293]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: Example 7.5.2 page 354.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(x+ 3) y′′ + 5x(x+ 1) y′ − (−4x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(3+x)*diff(y(x),x$2)+5*x*(1+x)*diff(y(x),x)-(1-4*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 7

9x+ 35
81x

2 − 455
2187x

3 + 1820
19683x

4 − 6916
177147x

5 +O(x6)
)
+ c1

(
1 + x− x2 + 3

5x
3 − 3

10x
4 + 3

22x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 82� �
AsymptoticDSolveValue[x^2*(3+x)*y''[x]+5*x*(1+x)*y'[x]-(1-4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−6916x5

177147 + 1820x4

19683 − 455x3

2187 + 35x2

81 − 7x
9 + 1

)

+
c2
(

3x5

22 − 3x4

10 + 3x3

5 − x2 + x+ 1
)

x
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7.14.3 problem Example 7.5.3 page 356
Internal problem ID [1294]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: Example 7.5.3 page 356.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
4x2 + 3

)
y′ + (2x+ 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-x*(3+4*x^2)*diff(y(x),x)+(2+2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 2x− 9

8x
2 + 7

4x
3 − 607

640x
4 + 13347

11200x
5 +O

(
x6))

+ c2x
2
(
1− 2

5x+ 27
35x

2 − 34
105x

3 + 584
1155x

4 − 768
3575x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 86� �
AsymptoticDSolveValue[x^2*(2-x^2)*y''[x]-x*(3+4*x^2)*y'[x]+(2+2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−768x5

3575 + 584x4

1155 − 34x3

105 + 27x2

35 − 2x
5 + 1

)
x2

+ c2

(
13347x5

11200 − 607x4

640 + 7x3

4 − 9x2

8 + 2x+ 1
)√

x
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7.14.4 problem 1
Internal problem ID [1295]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
5x2 + 3x+ 3

)
y′ + y = 0

With the expansion point for the power series method at x = 0.
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3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 1243� �
Order:=6;
dsolve(2*x^2*(1+x+x^2)*diff(y(x),x$2)+x*(3+3*x+5*x^2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
− 1

4−
i
√
7

4

1− 1
−2 + i

√
7
x+ 1

4
11 + i

√
7(

−2 + i
√
7
)(

i
√
7 − 4

)x2

− 1
12

49i
√
7 − 89(

−2 + i
√
7
)(

i
√
7 − 4

)(
i
√
7 − 6

)x3

− 1
48

395i
√
7 + 1553(

−2 + i
√
7
)(

i
√
7 − 4

)(
i
√
7 − 6

)(
i
√
7 − 8

)x4

+ 1
240

42423i
√
7 − 45275(

−2 + i
√
7
)(

i
√
7 − 4

)(
i
√
7 − 6

)(
i
√
7 − 8

)(
i
√
7 − 10

)x5 +O
(
x6)

+ c2x
− 1

4+
i
√
7

4

1 + 1
2 + i

√
7
x− 1

4
−11 + i

√
7(

2 + i
√
7
)(

i
√
7 + 4

)x2

− 1
12

49i
√
7 + 89(

2 + i
√
7
)(

i
√
7 + 4

)(
i
√
7 + 6

)x3

+ 1
48

395i
√
7 − 1553(

2 + i
√
7
)(

i
√
7 + 4

)(
i
√
7 + 6

)(
i
√
7 + 8

)x4

+ 1
240

42423i
√
7 + 45275(

2 + i
√
7
)(

i
√
7 + 4

)(
i
√
7 + 6

)(
i
√
7 + 8

)(
i
√
7 + 10

)x5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 4838� �
AsymptoticDSolveValue[2*x^2*(1+x+x^2)*y''[x]+x*(3+3*x+5*x^2)*y'[x]+y[x]==0,y[x],{x,0,5}]� �
Too large to display
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7.14.5 problem 2
Internal problem ID [1296]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

3x2y′′ + 2x
(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 44� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)+2*x*(1+x-2*x^2)*diff(y(x),x)+(2*x-8*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1− 2

3x+ 8
9x

2 − 40
81x

3 + 92
243x

4 − 664
3645x

5 +O
(
x6))

+ c2

(
1− x+ 6

5x
2 − 4

5x
3 + 32

55x
4 − 24

77x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83� �
AsymptoticDSolveValue[3*x^2*y''[x]+2*x*(1+x-2*x^2)*y'[x]+(2*x-8*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−664x5

3645 + 92x4

243 − 40x3

81 + 8x2

9 − 2x
3 + 1

)
+ c2

(
−24x5

77 + 32x4

55 − 4x3

5 + 6x2

5 − x+ 1
)
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7.14.6 problem 3
Internal problem ID [1297]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 3x+ 3
)
y′′ + x

(
7x2 + 8x+ 5

)
y′ −

(
−9x2 − 2x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 43� �
Order:=6;
dsolve(x^2*(3+3*x+x^2)*diff(y(x),x$2)+x*(5+8*x+7*x^2)*diff(y(x),x)-(1-2*x-9*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 4

7x− 7
45x

2 + 970
2457x

3 − 5707
22680x

4 + 13568
300105x

5 +O(x6)
)
+ c1

(
1− x2 + 2

3x
3 − 10

33x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x^2*(3+3*x+x^2)*y''[x]+x*(5+8*x+7*x^2)*y'[x]-(1-2*x-9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c2
(
−10x5

33 + 2x3

3 − x2 + 1
)

x
+ c1

3
√
x

(
13568x5

300105 − 5707x4

22680 + 970x3

2457 − 7x2

45 − 4x
7 + 1

)
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7.14.7 problem 4
Internal problem ID [1298]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + x
(
4x2 + 2x+ 7

)
y′ −

(
−7x2 − 4x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 47� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+x*(7+2*x+4*x^2)*diff(y(x),x)-(1-4*x-7*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
4
(
1− 1

2x− 19
104x

2 + 1571
10608x

3 + 3225
198016x

4 − 752183
29702400x

5 +O(x6)
)
+ c1

(
1 + 2x− 11

6 x
2 − 1

7x
3 + 895

1848x
4 − 499

13860x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x^2*y''[x]+x*(7+2*x+4*x^2)*y'[x]-(1-4*x-7*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
−752183x5

29702400 + 3225x4

198016 + 1571x3

10608 − 19x2

104 − x

2 + 1
)

+
c2
(
−499x5

13860 +
895x4

1848 − x3

7 − 11x2

6 + 2x+ 1
)

x
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7.14.8 problem 5
Internal problem ID [1299]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′ −

(
−5x2 − 10x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(12*x^2*(1+x)*diff(y(x),x$2)+x*(11+35*x+3*x^2)*diff(y(x),x)-(1-10*x-5*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

7
12
(
1− x+ 28

31x
2 − 1111

1333x
3 + 57493

73315x
4 − 3668716

4912105x
5 +O(x6)

)
+ c1

(
1− x+ 7

8x
2 − 19

24x
3 + 283

384x
4 − 1339

1920x
5 +O(x6)

)
x

1
4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 86� �
AsymptoticDSolveValue[12*x^2*(1+x)*y''[x]+x*(11+35*x+3*x^2)*y'[x]-(1-10*x-5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−3668716x5

4912105 + 57493x4

73315 − 1111x3

1333 + 28x2

31 − x+ 1
)

+
c2
(
−1339x5

1920 + 283x4

384 − 19x3

24 + 7x2

8 − x+ 1
)

4
√
x

2304



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.9 problem 6
Internal problem ID [1300]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2(10x2 + x+ 5
)
y′′ + x

(
48x2 + 3x+ 4

)
y′ +

(
36x2 + x

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 44� �
Order:=6;
dsolve(x^2*(5+x+10*x^2)*diff(y(x),x$2)+x*(4+3*x+48*x^2)*diff(y(x),x)+(x+36*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
5

(
1− 6

25x− 1217
625 x2 + 41972

46875x
3 + 1447799

390625 x4 − 375253322
146484375x

5 +O
(
x6))

+ c2

(
1− 1

4x− 35
18x

2 + 11
12x

3 + 632
171x

4 − 2671
1026x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x^2*(5+x+10*x^2)*y''[x]+x*(4+3*x+48*x^2)*y'[x]+(x+36*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
5
√
x

(
−375253322x5

146484375 + 1447799x4

390625 + 41972x3

46875 − 1217x2

625 − 6x
25 + 1

)
+ c2

(
−2671x5

1026 + 632x4

171 + 11x3

12 − 35x2

18 − x

4 + 1
)

2305



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.10 problem 7
Internal problem ID [1301]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2y′′ − 2x
(
−x2 − 4x+ 3

)
y′ +

(
x2 + 6x+ 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
Order:=6;
dsolve(8*x^2*diff(y(x),x$2)-2*x*(3-4*x-x^2)*diff(y(x),x)+(3+6*x+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1 + 4x− 131

24 x2 + 39
14x

3 − 19865
29568x

4 + 4421
110880x

5 +O
(
x6))

+ c2x
3
2

(
1− x+ 11

26x
2 − 109

1326x
3 + 5

12376x
4 + 229

71400x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86� �
AsymptoticDSolveValue[8*x^2*y''[x]-2*x*(3-4*x-x^2)*y'[x]+(3+6*x+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4421x5

110880 − 19865x4

29568 + 39x3

14 − 131x2

24 + 4x+ 1
)

4
√
x

+ c1

(
229x5

71400 + 5x4

12376 − 109x3

1326 + 11x2

26 − x+ 1
)
x3/2

2306



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.11 problem 8
Internal problem ID [1302]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′ −

(
−5x2 − 2x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 45� �
Order:=6;
dsolve(18*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x+x^2)*diff(y(x),x)-(1-2*x-5*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
√
x
(
1− 1

3x+ 2
15x

2 − 5
63x

3 + 23
405x

4 − 458
10395x

5 +O(x6)
)
+ c1

(
1− 1

12x
2 + 1

18x
3 − 11

288x
4 + 31

1080x
5 +O(x6)

)
x

1
6

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 85� �
AsymptoticDSolveValue[18*x^2*(1+x)*y''[x]+3*x*(5+11*x+x^2)*y'[x]-(1-2*x-5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−458x5

10395 + 23x4

405 − 5x3

63 + 2x2

15 − x

3 + 1
)
+

c2
(

31x5

1080 −
11x4

288 + x3

18 −
x2

12 + 1
)

6
√
x

2307



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.12 problem 9
Internal problem ID [1303]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + x+ 3

)
y′′ +

(
−x2 + x+ 4

)
y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*(3+x+x^2)*diff(y(x),x$2)+(4+x-x^2)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1− 1

14x
2 + 1

105x
3 − 1

3640x
4 − 23

54600x
5 +O(x6)

)
x

1
3 + c1

(
1− 1

18x− 71
405x

2 + 719
34992x

3 − 1678
1082565x

4 − 513547
992023200x

5 +O(x6)
)

x
1
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80� �
AsymptoticDSolveValue[x*(3+x+x^2)*y''[x]+(4+x-x^2)*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− 23x5

54600 − x4

3640 + x3

105 − x2

14 + 1
)

+
c2
(
− 513547x5

992023200 −
1678x4

1082565 +
719x3

34992 −
71x2

405 − x
18 + 1

)
3
√
x

2308



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.13 problem 10
Internal problem ID [1304]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

10x2(2x2 + x+ 1
)
y′′ + x

(
66x2 + 13x+ 13

)
y′ −

(
10x2 + 4x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 47� �
Order:=6;
dsolve(10*x^2*(1+x+2*x^2)*diff(y(x),x$2)+x*(13+13*x+66*x^2)*diff(y(x),x)-(1+4*x+10*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

7
10
(
1 + 3

17x− 7
153x

2 − 547
5661x

3 + 26942
266067x

4 + 200432
3991005x

5 +O(x6)
)
+ c1

(
1 + x+ 14

13x
2 − 556

897x
3 − 5314

9867x
4 + 2092186

2121405x
5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 86� �
AsymptoticDSolveValue[10*x^2*(1+x+2*x^2)*y''[x]+x*(13+13*x+66*x^2)*y'[x]-(1+4*x+10*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
5
√
x

(
200432x5

3991005 + 26942x4

266067 − 547x3

5661 − 7x2

153 + 3x
17 + 1

)

+
c2
(

2092186x5

2121405 − 5314x4

9867 − 556x3

897 + 14x2

13 + x+ 1
)

√
x

2309



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.14 problem 14
Internal problem ID [1305]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+x*(3+2*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
2
(
1− 2

5x+ 4
35x

2 − 8
315x

3 + 16
3465x

4 − 32
45045x

5 +O(x6)
)
+ c1

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*(3+2*x)*y'[x]-(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1
√
x

(
− 32x5

45045 +
16x4

3465 −
8x3

315 +
4x2

35 − 2x
5 +1

)
+

c2
(
− x5

120 +
x4

24 −
x3

6 + x2

2 − x+ 1
)

x

2310



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.15 problem 15
Internal problem ID [1306]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(x+ 3) y′′ + x(4x+ 5) y′ − (1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
Order:=6;
dsolve(x^2*(3+x)*diff(y(x),x$2)+x*(5+4*x)*diff(y(x),x)-(1-2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1− 4

9x+ 14
81x

2 − 140
2187x

3 + 455
19683x

4 − 1456
177147x

5 +O(x6)
)
+ c1(1 + O(x6))

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x^2*(3+x)*y''[x]+x*(5+4*x)*y'[x]-(1-2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−1456x5

177147 + 455x4

19683 − 140x3

2187 + 14x2

81 − 4x
9 + 1

)
+ c2

x

2311



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.16 problem 16
Internal problem ID [1307]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(x+ 5) y′ − (−3x+ 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+x*(5+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
2
(
1− 1

2x+ 1
8x

2 − 1
48x

3 + 1
384x

4 − 1
3840x

5 +O(x6)
)
+ c1

(
1 + 1

3x+ 1
3x

2 − 1
3x

3 + 1
9x

4 − 1
45x

5 +O(x6)
)

x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*(5+x)*y'[x]-(2-3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− x5

3840 + x4

384 − x3

48 + x2

8 − x

2 + 1
)
+

c2
(
−x5

45 +
x4

9 − x3

3 + x2

3 + x
3 + 1

)
x2

2312



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.17 problem 17
Internal problem ID [1308]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 1

7x+ 1
70x

2 − 1
910x

3 + 1
14560x

4 − 1
276640x

5 +O(x6)
)
+ c1

(
1− 1

3x+ 1
18x

2 − 1
162x

3 + 1
1944x

4 − 1
29160x

5 +O(x6)
)

x
1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[3*x^2*y''[x]+x*(1+x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1x

(
− x5

276640 +
x4

14560−
x3

910 +
x2

70−
x

7 +1
)
+
c2
(
− x5

29160 +
x4

1944 −
x3

162 +
x2

18 −
x
3 + 1

)
3
√
x

2313



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.18 problem 18
Internal problem ID [1309]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − y′x+ (1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(1-2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 2x+ 2

3x
2 + 4

45x
3 + 2

315x
4 + 4

14175x
5 +O

(
x6))

+ c2x

(
1 + 2

3x+ 2
15x

2 + 4
315x

3 + 2
2835x

4 + 4
155925x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
4x5

155925 + 2x4

2835 + 4x3

315 + 2x2

15 + 2x
3 + 1

)
+ c2

√
x

(
4x5

14175 + 2x4

315 + 4x3

45 + 2x2

3 + 2x+ 1
)

2314



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.19 problem 19
Internal problem ID [1310]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9y′x− (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+9*x*diff(y(x),x)-(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

2
3
(
1 + 1

5x+ 1
80x

2 + 1
2640x

3 + 1
147840x

4 + 1
12566400x

5 +O(x6)
)
+ c1

(
1 + x+ 1

8x
2 + 1

168x
3 + 1

6720x
4 + 1

436800x
5 +O(x6)

)
x

1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[9*x^2*y''[x]+9*x*y'[x]-(1+3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
x5

12566400 + x4

147840 + x3

2640 + x2

80 + x

5 + 1
)

+
c2
(

x5

436800 +
x4

6720 +
x3

168 +
x2

8 + x+ 1
)

3
√
x

2315
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7.14.20 problem 20
Internal problem ID [1311]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 39� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1 + 2

7x+ 1
70x

2 +O(x6)
)
+ c1

(
1− 10

3 x− 35
18x

2 − 14
81x

3 − 7
3888x

4 + 7
320760x

5 +O(x6)
)

x
1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65� �
AsymptoticDSolveValue[3*x^2*y''[x]+x*(1+x)*y'[x]-(1+3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x2

70 + 2x
7 + 1

)
+

c2
(

7x5

320760 −
7x4

3888 −
14x3

81 − 35x2

18 − 10x
3 + 1

)
3
√
x

2316
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7.14.21 problem 21
Internal problem ID [1312]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 3) y′′ + x(5x+ 1) y′ + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*(3+x)*diff(y(x),x$2)+x*(1+5*x)*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1− 4

9x+ 14
81x

2 − 140
2187x

3 + 455
19683x

4 − 1456
177147x

5 +O
(
x6))

+ c2
√
x

(
1− 3

7x+ 15
91x

2 − 15
247x

3 + 27
1235x

4 − 297
38285x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 90� �
AsymptoticDSolveValue[2*x^2*(3+x)*y''[x]+x*(1+5*x)*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
−297x5

38285 + 27x4

1235 − 15x3

247 + 15x2

91 − 3x
7 + 1

)
+ c2

3
√
x

(
−1456x5

177147 + 455x4

19683 − 140x3

2187 + 14x2

81 − 4x
9 + 1

)

2317



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.22 problem 22
Internal problem ID [1313]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 4) y′′ − x(−3x+ 1) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(4+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1− 9

16x+ 117
512x

2 − 663
8192x

3 + 13923
524288x

4 − 69615
8388608x

5 +O
(
x6))

+ c2x

(
1− 3

7x+ 12
77x

2 − 4
77x

3 + 24
1463x

4 − 24
4807x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 86� �
AsymptoticDSolveValue[x^2*(4+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
−24x5

4807 + 24x4

1463 − 4x3

77 + 12x2

77 − 3x
7 + 1

)
+ c2

4
√
x

(
−69615x5

8388608 + 13923x4

524288 − 663x3

8192 + 117x2

512 − 9x
16 + 1

)

2318



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.23 problem 23
Internal problem ID [1314]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 5y′x+ (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− x+ 1

6x
2 − 1

90x
3 + 1

2520x
4 − 1

113400x
5 +O(x6)

)√
x + c2

(
1− 1

3x+ 1
30x

2 − 1
630x

3 + 1
22680x

4 − 1
1247400x

5 +O(x6)
)
x

x
3
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[2*x^2*y''[x]+5*x*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
− x5

1247400 +
x4

22680 −
x3

630 +
x2

30 −
x
3 + 1

)
√
x

+
c2
(
− x5

113400 +
x4

2520 −
x3

90 +
x2

6 − x+ 1
)

x

2319



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.24 problem 24
Internal problem ID [1315]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(4x+ 3) y′′ + x(5 + 18x) y′ − (1− 12x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(3+4*x)*diff(y(x),x$2)+x*(5+18*x)*diff(y(x),x)-(1-12*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 22

9 x+ 374
81 x

2 − 17204
2187 x

3 + 249458
19683 x

4 − 3492412
177147 x

5 +O(x6)
)
+ c1

(
1 + 2x− 6x2 + 12x3 − 21x4 + 378

11 x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 80� �
AsymptoticDSolveValue[x^2*(3+4*x)*y''[x]+x*(5+18*x)*y'[x]-(1-12*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−3492412x5

177147 + 249458x4

19683 − 17204x3

2187 + 374x2

81 − 22x
9 + 1

)

+
c2
(

378x5

11 − 21x4 + 12x3 − 6x2 + 2x+ 1
)

x

2320
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7.14.25 problem 25
Internal problem ID [1316]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(10− x) y′ − (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
Order:=6;
dsolve(6*x^2*diff(y(x),x$2)+x*(10-x)*diff(y(x),x)-(2+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1 + 2

21x+ 1
180x

2 + 1
4212x

3 + 1
124416x

4 + 1
4432320x

5 +O(x6)
)
+ c1(1 + O(x6))

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 53� �
AsymptoticDSolveValue[6*x^2*y''[x]+x*(10-x)*y'[x]-(2+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
x5

4432320 + x4

124416 + x3

4212 + x2

180 + 2x
21 + 1

)
+ c2

x

2321
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7.14.26 problem 28
Internal problem ID [1317]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(8 + x) y′′ + x(3x+ 2) y′ + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(8+x)*diff(y(x),x$2)+x*(2+3*x)*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
4

(
1− 25

96x+ 675
14336x

2 − 38025
5046272x

3 + 732615
645922816x

4 − 9230949
56103010304x

5 +O
(
x6))

+ c2
√
x

(
1− 9

40x+ 5
128x

2 − 245
39936x

3 + 6615
7241728x

4 − 7623
57933824x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*(8+x)*y''[x]+x*(2+3*x)*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− 7623x5

57933824 + 6615x4

7241728 − 245x3

39936 + 5x2

128 − 9x
40 + 1

)
+ c2

4
√
x

(
− 9230949x5

56103010304 + 732615x4

645922816 − 38025x3

5046272 + 675x2

14336 − 25x
96 + 1

)

2322



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.27 problem 29
Internal problem ID [1318]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4x+ 3) y′′ + x(11 + 4x) y′ − (4x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 41� �
Order:=6;
dsolve(x^2*(3+4*x)*diff(y(x),x$2)+x*(11+4*x)*diff(y(x),x)-(3+4*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

10
3
(
1 + 32

117x− 28
1053x

2 + 4480
540189x

3 − 15680
4113747x

4 + 401408
185118615x

5 +O(x6)
)
+ c1

(
1 + 32

7 x+ 48
7 x

2 +O(x6)
)

x3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 67� �
AsymptoticDSolveValue[x^2*(3+4*x)*y''[x]+x*(11+4*x)*y'[x]-(3+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c2
(

48x2

7 + 32x
7 + 1

)
x3 + c1

3
√
x

(
401408x5

185118615 − 15680x4

4113747 + 4480x3

540189 − 28x2

1053 + 32x
117 + 1

)

2323
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7.14.28 problem 30
Internal problem ID [1319]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(3x+ 2) y′′ + x(4 + 11x) y′ − (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+11*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x
(
1− 5

8x+ 55
96x

2 − 935
1536x

3 + 4301
6144x

4 − 124729
147456x

5 +O(x6)
)
+ c2

(
1− 5

4x+ 25
32x

2 − 275
384x

3 + 4675
6144x

4 − 21505
24576x

5 +O(x6)
)

√
x

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 94� �
AsymptoticDSolveValue[2*x^2*(2+3*x)*y''[x]+x*(4+11*x)*y'[x]-(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−935x7/2

6144 + 55x5/2

384 − 5x3/2

32 +
√
x

4

+ 1√
x

)
+ c2

(
4301x9/2

6144 − 935x7/2

1536 + 55x5/2

96 − 5x3/2

8 +
√
x

)

2324
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7.14.29 problem 31
Internal problem ID [1320]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2 + x) y′′ + 5x(1− x) y′ − (−8x+ 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(2+x)*diff(y(x),x$2)+5*x*(1-x)*diff(y(x),x)-(2-8*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
2
(
1− 3

4x+ 5
96x

2 + 5
4224x

3 + 5
292864x

4 − 1
3514368x

5 +O(x6)
)
+ c1(1 + 8x+ 60x2 − 160x3 + 40x4 +O(x6))

x2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 73� �
AsymptoticDSolveValue[x^2*(2+x)*y''[x]+5*x*(1-x)*y'[x]-(2-8*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2(40x4 − 160x3 + 60x2 + 8x+ 1)
x2

+ c1
√
x

(
− x5

3514368 + 5x4

292864 + 5x3

4224 + 5x2

96 − 3x
4 + 1

)

2325
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7.14.30 problem 32
Internal problem ID [1321]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 6) y′′ + x(11 + 4x) y′ + (1 + 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(6+x)*diff(y(x),x$2)+x*(11+4*x)*diff(y(x),x)+(1+2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
1− 10

63x+ 200
7371x

2 − 17600
3781323x

3 + 3872
4861701x

4 − 921536
6782072895x

5 +O(x6)
)
c2x

1
6 +

(
1− 3

20x+ 9
352x

2 − 105
23936x

3 + 6615
8808448x

4 − 11907
92889088x

5 +O(x6)
)
c1√

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*(6+x)*y''[x]+x*(11+4*x)*y'[x]+(1+2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
− 921536x5

6782072895 +
3872x4

4861701 −
17600x3

3781323 +
200x2

7371 − 10x
63 + 1

)
3
√
x

+
c2
(
− 11907x5

92889088 +
6615x4

8808448 −
105x3

23936 +
9x2

352 −
3x
20 + 1

)
√
x

2326
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7.14.31 problem 33
Internal problem ID [1322]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2y′′ + x
(
x2 + 2

)
y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(8*x^2*diff(y(x),x$2)+x*(2+x^2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
4

(
1− 1

112x
2 + 3

17920x
4 +O

(
x6))+ c2

√
x

(
1− 1

72x
2 + 5

19584x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[8*x^2*y''[x]+x*(2+x^2)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
5x4

19584 − x2

72 + 1
)
+ c2

4
√
x

(
3x4

17920 − x2

112 + 1
)

2327



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.32 problem 34
Internal problem ID [1323]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 1
)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
Order:=6;
dsolve(8*x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-13*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1 + 1

2x
2 + 3

8x
4 +O

(
x6))+ c2

√
x

(
1 + 5

9x
2 + 65

153x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 52� �
AsymptoticDSolveValue[8*x^2*(1-x^2)*y''[x]+2*x*(1-13*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
65x4

153 + 5x2

9 + 1
)
+ c2

4
√
x

(
3x4

8 + x2

2 + 1
)

2328
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7.14.33 problem 35
Internal problem ID [1324]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 33� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-2*x*(2-x^2)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4(1− 2x2 + 3x4 +O

(
x6))+ c2x

(
12 + 12x2 − 36x4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 34� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-2*x*(2-x^2)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
−3x5 + x3 + x

)
+ c2

(
3x8 − 2x6 + x4)

2329
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7.14.34 problem 36
Internal problem ID [1325]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*(3+x^2)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1 + 11

18x
2 + 55

648x
4 +O

(
x6))+ c2

(
1 + 4

5x
2 + 8

55x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 47� �
AsymptoticDSolveValue[x*(3+x^2)*y''[x]+(2-x^2)*y'[x]-8*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
55x4

648 + 11x2

18 + 1
)
+ c2

(
8x4

55 + 4x2

5 + 1
)

2330



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.35 problem 37
Internal problem ID [1326]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(−x2 + 1
)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*(1-x^2)*diff(y(x),x$2)+x*(7-19*x^2)*diff(y(x),x)-(1+14*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

5
4
(
1 + 9

13x
2 + 51

91x
4 +O(x6)

)
+ c1

(
1 + 1

2x
2 + 3

8x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50� �
AsymptoticDSolveValue[4*x^2*(1-x^2)*y''[x]+x*(7-19*x^2)*y'[x]-(1+14*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
51x4

91 + 9x2

13 + 1
)
+

c2
(

3x4

8 + x2

2 + 1
)

x

2331



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.36 problem 38
Internal problem ID [1327]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(−x2 + 2
)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(3*x^2*(2-x^2)*diff(y(x),x$2)+x*(1-11*x^2)*diff(y(x),x)+(1-5*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1 + 4

11x
2 + 40

253x
4 +O

(
x6))+ c2

√
x

(
1 + 3

8x
2 + 21

128x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52� �
AsymptoticDSolveValue[3*x^2*(2-x^2)*y''[x]+x*(1-11*x^2)*y'[x]+(1-5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
21x4

128 + 3x2

8 + 1
)
+ c2

3
√
x

(
40x4

253 + 4x2

11 + 1
)

2332



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.37 problem 39
Internal problem ID [1328]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
Order:=6;
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)-x*(12-7*x^2)*diff(y(x),x)+(7+3*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
x3
(
1− 9

8x
2 + 117

128x
4 +O

(
x6)) c1 +

(
12 + 9x2 − 63

4 x4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 58� �
AsymptoticDSolveValue[2*x^2*(2+x^2)*y''[x]-x*(12-7*x^2)*y'[x]+(7+3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−21x9/2

16 + 3x5/2

4 +
√
x

)
+ c2

(
117x15/2

128 − 9x11/2

8 + x7/2
)

2333



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.38 problem 40
Internal problem ID [1329]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
Order:=6;
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+x*(4+7*x^2)*diff(y(x),x)-(1-3*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

4x
2 + 7

80x
4 +O(x6)

)
+ c2

(
1− 1

8x
2 + 5

128x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 58� �
AsymptoticDSolveValue[2*x^2*(2+x^2)*y''[x]+x*(4+7*x^2)*y'[x]-(1-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
5x7/2

128 − x3/2

8 + 1√
x

)
+ c2

(
7x9/2

80 − x5/2

4 +
√
x

)

2334



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.39 problem 41
Internal problem ID [1330]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2x2 + 1
)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(2*x^2*(1+2*x^2)*diff(y(x),x$2)+5*x*(1+6*x^2)*diff(y(x),x)-(2-40*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

5
2
(
1− 3x2 + 15

2 x
4 +O(x6)

)
+ c1

(
1 + 2x2 − 20

3 x
4 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 46� �
AsymptoticDSolveValue[2*x^2*(1+2*x^2)*y''[x]+5*x*(1+6*x^2)*y'[x]-(2-40*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
15x4

2 − 3x2 + 1
)
+

c2
(
−20x4

3 + 2x2 + 1
)

x2

2335



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.40 problem 42
Internal problem ID [1331]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x2 + 1
)
y′′ + 5x

(
x2 + 1

)
y′ −

(
−5x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(3*x^2*(1+x^2)*diff(y(x),x$2)+5*x*(1+x^2)*diff(y(x),x)-(1-5*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1− 3

10x
2 + 39

320x
4 +O(x6)

)
+ c1

(
1− 3

2x
2 + 15

32x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50� �
AsymptoticDSolveValue[3*x^2*(1+x^2)*y''[x]+5*x*(1+x^2)*y'[x]-(1-5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
39x4

320 − 3x2

10 + 1
)
+

c2
(

15x4

32 − 3x2

2 + 1
)

x

2336



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.41 problem 43
Internal problem ID [1332]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*(1+x^2)*diff(y(x),x$2)+(4+7*x^2)*diff(y(x),x)+8*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 4

5x
2 + 24

35x
4 +O

(
x6))+

c2
(
12− 6x2 + 9

2x
4 +O(x6)

)
x3

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x*(1+x^2)*y''[x]+(4+7*x^2)*y'[x]+8*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x3 + 3x

8 − 1
2x

)
+ c2

(
24x4

35 − 4x2

5 + 1
)

2337



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.42 problem 44
Internal problem ID [1333]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 2
)
y′′ + x

(
x2 + 3

)
y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(2+x^2)*diff(y(x),x$2)+x*(3+x^2)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

3
2
(
1− 1

56x
2 + 25

9856x
4 +O(x6)

)
+ c1

(
1− 1

2x
2 + 1

40x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^2*(2+x^2)*y''[x]+x*(3+x^2)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
25x4

9856 − x2

56 + 1
)
+

c2
(

x4

40 −
x2

2 + 1
)

x

2338



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.43 problem 45
Internal problem ID [1334]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 1
)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 33� �
Order:=6;
dsolve(2*x^2*(1+x^2)*diff(y(x),x$2)+x*(3+8*x^2)*diff(y(x),x)-(3-4*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

5
2
(
1− 2

3x
2 + 20

39x
4 +O(x6)

)
+ c1

(
1− 1

4x
2 + 5

32x
4 +O(x6)

)
x

3
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 48� �
AsymptoticDSolveValue[2*x^2*(1+x^2)*y''[x]+x*(3+8*x^2)*y'[x]-(3-4*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
20x4

39 − 2x2

3 + 1
)
+

c2
(

5x4

32 − x2

4 + 1
)

x3/2

2339



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.44 problem 46
Internal problem ID [1335]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+3*x*(3+x^2)*diff(y(x),x)-(1-5*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

2
3
(
1− 1

8x
2 + 1

112x
4 +O(x6)

)
+ c1

(
1− 1

6x
2 + 1

72x
4 +O(x6)

)
x

1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[9*x^2*y''[x]+3*x*(3+x^2)*y'[x]-(1-5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
x4

112 − x2

8 + 1
)
+

c2
(

x4

72 −
x2

6 + 1
)

3
√
x

2340



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.45 problem 47
Internal problem ID [1336]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x
(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 35� �
Order:=6;
dsolve(6*x^2*diff(y(x),x$2)+x*(1+6*x^2)*diff(y(x),x)+(1+9*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1− 1

2x
2 + 1

8x
4 +O

(
x6))+ c2

√
x

(
1− 6

13x
2 + 36

325x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[6*x^2*y''[x]+x*(1+6*x^2)*y'[x]+(1+9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
36x4

325 − 6x2

13 + 1
)
+ c2

3
√
x

(
x4

8 − x2

2 + 1
)

2341



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.46 problem 48
Internal problem ID [1337]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(x2 + 8
)
y′′ + 7x

(
x2 + 2

)
y′ −

(
−9x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(8+x^2)*diff(y(x),x$2)+7*x*(2+x^2)*diff(y(x),x)-(2-9*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

5
4
(
1− 13

64x
2 + 273

8192x
4 +O(x6)

)
+ c1

(
1− 1

3x
2 + 2

33x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^2*(8+x^2)*y''[x]+7*x*(2+x^2)*y'[x]-(2-9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
273x4

8192 − 13x2

64 + 1
)
+

c2
(

2x4

33 − x2

3 + 1
)

x

2342



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.47 problem 49
Internal problem ID [1338]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + 1
)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 35� �
Order:=6;
dsolve(9*x^2*(1+x^2)*diff(y(x),x$2)+3*x*(3+13*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

2
3
(
1− 3

4x
2 + 9

14x
4 +O(x6)

)
+ c1

(
1− 2

3x
2 + 5

9x
4 +O(x6)

)
x

1
3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52� �
AsymptoticDSolveValue[9*x^2*(1+x^2)*y''[x]+3*x*(3+13*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
9x4

14 − 3x2

4 + 1
)
+

c2
(

5x4

9 − 2x2

3 + 1
)

3
√
x

2343



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.48 problem 50
Internal problem ID [1339]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(1+6*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 3

2x
2 + 15

8 x
4 +O(x6)

)
+ c2

(
1− 2x2 + 8

3x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 56� �
AsymptoticDSolveValue[4*x^2*(1+x^2)*y''[x]+4*x*(1+6*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
8x7/2

3 − 2x3/2 + 1√
x

)
+ c2

(
15x9/2

8 − 3x5/2

2 +
√
x

)
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7.14.49 problem 51
Internal problem ID [1340]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(2x2 + 1
)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(8*x^2*(1+2*x^2)*diff(y(x),x$2)+2*x*(5+34*x^2)*diff(y(x),x)-(1-30*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

3
4
(
1− x2 + 3

2x
4 +O(x6)

)
+ c1

(
1− 2

5x
2 + 36

65x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50� �
AsymptoticDSolveValue[8*x^2*(1+2*x^2)*y''[x]+2*x*(5+34*x^2)*y'[x]-(1-30*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
3x4

2 − x2 + 1
)
+

c2
(

36x4

65 − 2x2

5 + 1
)

√
x
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7.14.50 problem 61
Internal problem ID [1341]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(−3x+ 1) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x5 + x4 − x3 + x2 − x+ 1

) (
c1
√
x + c2x

)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 58� �
AsymptoticDSolveValue[2*x^2*(1+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
(
−x5 + x4 − x3 + x2 − x+ 1

)
+ c2

√
x
(
−x5 + x4 − x3 + x2 − x+ 1

)

2346



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.51 problem 62
Internal problem ID [1342]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2(2x2 + 1
)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(6*x^2*(1+2*x^2)*diff(y(x),x$2)+x*(1+50*x^2)*diff(y(x),x)+(1+30*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
4x4 − 2x2 + 1

) (√
x c2 + x

1
3 c1
)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
AsymptoticDSolveValue[6*x^2*(1+2*x^2)*y''[x]+x*(1+50*x^2)*y'[x]+(1+30*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x
(
4x4 − 2x2 + 1

)
+ c2

3
√
x
(
4x4 − 2x2 + 1

)
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7.14.52 problem 63
Internal problem ID [1343]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 63.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

28x2(−3x+ 1) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 47� �
Order:=6;
dsolve(28*x^2*(1-3*x)*diff(y(x),x$2)-7*x*(5+9*x)*diff(y(x),x)+7*(2+9*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
243x5 + 81x4 + 27x3 + 9x2 + 3x+ 1

) (
x2c2 + x

1
4 c1
)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 68� �
AsymptoticDSolveValue[28*x^2*(1-3*x)*y''[x]-7*x*(5+9*x)*y'[x]+7*(2+9*x)*y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

(
243x5+81x4+27x3+9x2+3x+1

)
x2+c2

(
243x5+81x4+27x3+9x2+3x+1

)
4
√
x

2348



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.53 problem 64
Internal problem ID [1344]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 64.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 5) y′′ + 9x(5 + 9x) y′ − (5− 8x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
Order:=6;
dsolve(9*x^2*(5+x)*diff(y(x),x$2)+9*x*(5+9*x)*diff(y(x),x)-(5-8*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

2
3
(
1− 11

25x+ 11
50x

2 − 1
10x

3 + 29
700x

4 − 4727
297500x

5 +O(x6)
)
+ c1

(
1 + x− 1

2x
2 + 17

70x
3 − 187

1750x
4 + 24497

568750x
5 +O(x6)

)
x

1
3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 86� �
AsymptoticDSolveValue[9*x^2*(5+x)*y''[x]+9*x*(5+9*x)*y'[x]-(5-8*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−4727x5

297500 + 29x4

700 − x3

10 + 11x2

50 − 11x
25 + 1

)

+
c2
(

24497x5

568750 − 187x4

1750 + 17x3

70 − x2

2 + x+ 1
)

3
√
x
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7.14.54 problem 65
Internal problem ID [1345]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 65.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 2
)
y′′ + 2x

(
−21x2 + 10

)
y′ −

(
35x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(8*x^2*(2-x^2)*diff(y(x),x$2)+2*x*(10-21*x^2)*diff(y(x),x)-(2+35*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =

(
1 + 1

2x
2 + 1

4x
4) (x 3

4 c2 + c1
)

√
x

+O
(
x6)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52� �
AsymptoticDSolveValue[8*x^2*(2-x^2)*y''[x]+2*x*(10-21*x^2)*y'[x]-(2+35*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
x4

4 + x2

2 + 1
)
+

c2
(

x4

4 + x2

2 + 1
)

√
x
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7.14.55 problem 66
Internal problem ID [1346]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 66.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′ + 3

(
x2 − x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)-4*x*(1-3*x-3*x^2)*diff(y(x),x)+3*(1-x+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x
(
x
(
1− 3x+ 8x2 − 21x3 + 55x4 − 144x5 +O

(
x6)) c1

+
(
1− 6x+ 17x2 − 45x3 + 118x4 − 309x5 +O

(
x6)) c2)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 78� �
AsymptoticDSolveValue[4*x^2*(1+3*x+x^2)*y''[x]-4*x*(1-3*x-3*x^2)*y'[x]+3*(1-x+x^2)*y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

(
55x9/2−21x7/2+8x5/2−3x3/2+

√
x
)
+c2

(
55x11/2−21x9/2+8x7/2−3x5/2+x3/2)
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7.14.56 problem 67
Internal problem ID [1347]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 67.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 1)2 y′′ − x
(
−11x2 − 10x+ 1

)
y′ +

(
5x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
Order:=6;
dsolve(3*x^2*(1+x)^2*diff(y(x),x$2)-x*(1-10*x-11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−6x5 + 5x4 − 4x3 + 3x2 − 2x+ 1

) (
x

1
3 c1 + c2x

)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 66� �
AsymptoticDSolveValue[3*x^2*(1+x)^2*y''[x]-x*(1-10*x-11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],{x,0,5}]� �
y(x) → c1x

(
−6x5 + 5x4 − 4x3 + 3x2 − 2x+ 1

)
+ c2

3
√
x
(
−6x5 + 5x4 − 4x3 + 3x2 − 2x+ 1

)

2352



7.14. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.14.57 problem 68
Internal problem ID [1348]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.5 THE METHOD OF FROBE-
NIUS I. Exercises 7.5. Page 358
Problem number: 68.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′ +

(
7x2 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 45� �
Order:=6;
dsolve(4*x^2*(3+2*x+x^2)*diff(y(x),x$2)-x*(3-14*x-15*x^2)*diff(y(x),x)+(3+7*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2

3x+ 1
9x

2 + 4
27x

3 − 11
81x

4 + 10
243x

5
)(

x
1
4 c1 + c2x

)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x^2*(3+2*x+x^2)*y''[x]-x*(3-14*x-15*x^2)*y'[x]+(3+7*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1x

(
10x5

243 − 11x4

81 + 4x3

27 + x2

9 − 2x
3 +1

)
+c2

4
√
x

(
10x5

243 − 11x4

81 + 4x3

27 + x2

9 − 2x
3 +1

)

2353



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15 Chapter 7 Series Solutions of Linear Second
Equations. 7.6 THE METHOD OF
FROBENIUS II. Exercises 7.6. Page 374
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7.15.59 problem 60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2418
7.15.60 problem 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2419
7.15.61 problem 62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2420
7.15.62 problem 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2421
7.15.63 problem 64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2422
7.15.64 problem 65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2423
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7.15.1 problem Example 7.6.1 page 367
Internal problem ID [1349]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: Example 7.6.1 page 367.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1-2*x+x^2)*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 5x+ 17x2 + 143

3 x3 + 355
3 x4 + 4043

15 x5 +O
(
x6))

+
(
(−3)x− 29

2 x2 − 859
18 x3 − 4693

36 x4 − 285181
900 x5 +O

(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*(1-2*x+x^2)*y''[x]-x*(3+x)*y'[x]+(4+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
4043x5

15 + 355x4

3 + 143x3

3 + 17x2 + 5x+ 1
)
x2

+ c2

((
−285181x5

900 − 4693x4

36 − 859x3

18 − 29x2

2 − 3x
)
x2

+
(
4043x5

15 + 355x4

3 + 143x3

3 + 17x2 + 5x+ 1
)
x2 log(x)

)
2356
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7.15.2 problem Example 7.6.2 page 369
Internal problem ID [1350]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: Example 7.6.2 page 369.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + x) y′′ + 5y′x2 + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 69� �
Order:=6;
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+5*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
(ln(x)c2 + c1)

(
1− 3

4x+ 15
32x

2 − 35
128x

3 + 315
2048x

4 − 693
8192x

5 +O
(
x6))

+
(
1
4x− 13

64x
2 + 101

768x
3 − 641

8192x
4 + 7303

163840x
5 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 134� �
AsymptoticDSolveValue[2*x^2*(2+x)*y''[x]+5*x^2*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
−693x5

8192 + 315x4

2048 − 35x3

128 + 15x2

32 − 3x
4 + 1

)
+ c2

(√
x

(
7303x5

163840 − 641x4

8192 + 101x3

768 − 13x2

64 + x

4

)
+

√
x

(
−693x5

8192 + 315x4

2048 − 35x3

128 + 15x2

32 − 3x
4 + 1

)
log(x)

)
2357
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7.15.3 problem Example 7.6.3 page 370
Internal problem ID [1351]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: Example 7.6.3 page 370.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-2*x*(1+2*x^2)*diff(y(x),x)+(2-2*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2 + c1)

(
1 + 3

4x
2 + 15

32x
4 +O

(
x6))+

(
−1
8x

2 − 13
128x

4 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 65� �
AsymptoticDSolveValue[x^2*(2-x^2)*y''[x]-2*x*(1+2*x^2)*y'[x]+(2-2*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
15x4

32 + 3x2

4 + 1
)
+ c2

(
x

(
−13x4

128 − x2

8

)
+ x

(
15x4

32 + 3x2

4 + 1
)
log(x)

)

2358



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.4 problem Example 7.6.4 page 372
Internal problem ID [1352]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: Example 7.6.4 page 372.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(5− x) y′ + (9− 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 53� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(5-x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + x+O

(
x6))

+
(
(−3)x− 1

4x
2 + 1

36x
3 − 1

288x
4 + 1

2400x
5 +O

(
x6)) c2

)
x3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 62� �
AsymptoticDSolveValue[x^2*y''[x]-x*(5-x)*y'[x]+(9-4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1(x+ 1)x3 + c2

(
(x+ 1)x3 log(x) +

(
x5

2400 − x4

288 + x3

36 − x2

4 − 3x
)
x3
)

2359
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7.15.5 problem 1
Internal problem ID [1353]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(1− x) y′ +
(
−x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x*(1-x)*diff(y(x),x)+(1-x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2 + c1)

(
1− x+ 3

4x
2 − 13

36x
3 + 79

576x
4 − 67

1600x
5 + 5593

518400x
6 − 60859

25401600x
7

+O
(
x8))+

(
x− x2 + 65

108x
3 − 895

3456x
4 + 12547

144000x
5 − 41729

1728000x
6 + 10121677

1778112000x
7

+O
(
x8)) c2

)
x

2360
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 154� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1-x)*y'[x]+(1-x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
− 60859x7

25401600 + 5593x6

518400 − 67x5

1600 + 79x4

576 − 13x3

36 + 3x2

4 − x+ 1
)

+ c2

(
x

(
10121677x7

1778112000 − 41729x6

1728000 + 12547x5

144000 − 895x4

3456 + 65x3

108 − x2 + x

)
+ x

(
− 60859x7

25401600 + 5593x6

518400 − 67x5

1600 + 79x4

576 − 13x3

36 + 3x2

4 − x+ 1
)
log(x)

)

2361



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.6 problem 2
Internal problem ID [1354]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(2x2 + x+ 1
)
y′′ + x

(
7x2 + 6x+ 3

)
y′ +

(
−3x2 + 6x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*(1+x+2*x^2)*diff(y(x),x$2)+x*(3+6*x+7*x^2)*diff(y(x),x)+(1+6*x-3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− 2x+ 9

2x
2 − 20

3 x
3 + 173

24 x
4 − 93

20x
5 − 419

720x
6 + 6697

1260x
7 +O(x8)

)
+
(
x− 15

4 x
2 + 133

18 x
3 − 3077

288 x
4 + 4217

400 x
5 − 70949

14400x
6 − 125221

29400 x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 162� �
AsymptoticDSolveValue[x^2*(1+x+2*x^2)*y''[x]+x*(3+6*x+7*x^2)*y'[x]+(1+6*x-3*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(

6697x7

1260 − 419x6

720 − 93x5

20 + 173x4

24 − 20x3

3 + 9x2

2 − 2x+ 1
)

x

+ c2

−125221x7

29400 − 70949x6

14400 + 4217x5

400 − 3077x4

288 + 133x3

18 − 15x2

4 + x

x

+

(
6697x7

1260 − 419x6

720 − 93x5

20 + 173x4

24 − 20x3

3 + 9x2

2 − 2x+ 1
)
log(x)

x


2362
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7.15.7 problem 3
Internal problem ID [1355]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2(x2 + 2x+ 1
)
y′′ + x

(
4x2 + 3x+ 1

)
y′ − x(1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 71� �
Order:=8;
dsolve(x^2*(1+2*x+x^2)*diff(y(x),x$2)+x*(1+3*x+4*x^2)*diff(y(x),x)-x*(1-2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x− x2 + 1

3x
3 + 1

3x
4 − 11

15x
5 + 37

45x
6 − 209

315x
7 +O

(
x8))

+
(
(−3)x+ 1

2x
2 + 31

18x
3 − 91

36x
4 + 1897

900 x5 − 301
300x

6 − 3901
14700x

7 +O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 145� �
AsymptoticDSolveValue[x^2*(1+2*x+x^2)*y''[x]+x*(1+3*x+4*x^2)*y'[x]-x*(1-2*x)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
−209x7

315 + 37x6

45 − 11x5

15 + x4

3 + x3

3 −x2+x+1
)
+c2

(
−3901x7

14700 − 301x6

300 + 1897x5

900

− 91x4

36 + 31x3

18 + x2

2 +
(
−209x7

315 + 37x6

45 − 11x5

15 + x4

3 + x3

3 −x2+x+1
)
log(x)−3x

)

2363
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7.15.8 problem 4
Internal problem ID [1356]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + x+ 1
)
y′′ + 12x2(x+ 1) y′ +

(
3x2 + 3x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*(1+x+x^2)*diff(y(x),x$2)+12*x^2*(1+x)*diff(y(x),x)+(1+3*x+3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1− 2x+ 5

2x
2 − 2x3 + 5

8x
4 + 17

20x
5 − 121

80 x6 + x7 +O
(
x8))

+
(
x− 9

4x
2 + 17

6 x3 − 205
96 x4 + 481

1200x
5 + 2109

1600x
6 − 1063

560 x7 +O
(
x8)) c2

)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 156� �
AsymptoticDSolveValue[4*x^2*(1+x+x^2)*y''[x]+12*x^2*(1+x)*y'[x]+(1+3*x+3*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
x7 − 121x6

80 + 17x5

20 + 5x4

8 − 2x3 + 5x2

2 − 2x+ 1
)

+ c2

(√
x

(
−1063x7

560 + 2109x6

1600 + 481x5

1200 − 205x4

96 + 17x3

6 − 9x2

4 + x

)
+

√
x

(
x7 − 121x6

80 + 17x5

20 + 5x4

8 − 2x3 + 5x2

2 − 2x+ 1
)
log(x)

)
2364
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7.15.9 problem 5
Internal problem ID [1357]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + x+ 1
)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*(1+x+x^2)*diff(y(x),x$2)-x*(1-4*x-2*x^2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2+c1)

(
1−4x+ 19

2 x2− 49
3 x3+ 515

24 x4− 319
15 x5+ 10093

720 x6− 647
360x

7+O
(
x8))

+
(
3x− 43

4 x2+ 208
9 x3− 10379

288 x4+ 76321
1800 x5− 172499

4800 x6+ 39091
2400 x7+O

(
x8)) c2

)
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 158� �
AsymptoticDSolveValue[x^2*(1+x+x^2)*y''[x]-x*(1-4*x-2*x^2)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
−647x7

360 + 10093x6

720 − 319x5

15 + 515x4

24 − 49x3

3 + 19x2

2 − 4x+ 1
)

+ c2

(
x

(
39091x7

2400 − 172499x6

4800 + 76321x5

1800 − 10379x4

288 + 208x3

9 − 43x2

4 + 3x
)

+ x

(
−647x7

360 + 10093x6

720 − 319x5

15 + 515x4

24 − 49x3

3 + 19x2

2 − 4x+ 1
)
log(x)

)
2365



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.10 problem 6
Internal problem ID [1358]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−2x2 + 3x+ 5

)
y′ +

(
−14x2 + 12x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 81� �
Order:=8;
dsolve(9*x^2*diff(y(x),x$2)+3*x*(5+3*x-2*x^2)*diff(y(x),x)+(1+12*x-14*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− x+ 5

6x
2 − 1

2x
3 + 19

72x
4 − 43

360x
5 + 319

6480x
6 − 167

9072x
7 +O(x8)

)
+
(
x− 11

12x
2 + 25

36x
3 − 113

288x
4 + 4211

21600x
5 − 32773

388800x
6 + 126647

3810240x
7 +O(x8)

)
c2

x
1
3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 168� �
AsymptoticDSolveValue[9*x^2*y''[x]+3*x*(5+3*x-2*x^2)*y'[x]+(1+12*x-14*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−167x7

9072 + 319x6

6480 − 43x5

360 + 19x4

72 − x3

2 + 5x2

6 − x+ 1
)

3
√
x

+ c2

 126647x7

3810240 − 32773x6

388800 + 4211x5

21600 − 113x4

288 + 25x3

36 − 11x2

12 + x
3
√
x

+

(
−167x7

9072 + 319x6

6480 − 43x5

360 + 19x4

72 − x3

2 + 5x2

6 − x+ 1
)
log(x)

3
√
x


2366
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7.15.11 problem 7
Internal problem ID [1359]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
x2 + x+ 1

)
y′ + x(2− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 71� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(1+x+x^2)*diff(y(x),x)+x*(2-x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2+c1)

(
1−2x+7

4x
2− 7

9x
3+ 77

576x
4+ 217

7200x
5− 8813

518400x
6+ 143

453600x
7+O

(
x8))

+
(
3x− 15

4 x2+ 239
108x

3− 2021
3456x

4− 1241
54000x

5+ 93859
1728000x

6− 311177
42336000x

7+O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 153� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1+x+x^2)*y'[x]+x*(2-x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
143x7

453600 − 8813x6

518400 + 217x5

7200 + 77x4

576 − 7x3

9 + 7x2

4 − 2x+ 1
)

+ c2

(
−311177x7

42336000 + 93859x6

1728000 − 1241x5

54000 − 2021x4

3456 + 239x3

108 − 15x2

4

+
(

143x7

453600 − 8813x6

518400 + 217x5

7200 + 77x4

576 − 7x3

9 + 7x2

4 − 2x+ 1
)
log(x) + 3x

)
2367
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7.15.12 problem 8
Internal problem ID [1360]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x) y′′ + x
(
3x2 + 14x+ 5

)
y′ +

(
12x2 + 18x+ 4

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 79� �
Order:=8;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+14*x+3*x^2)*diff(y(x),x)+(4+18*x+12*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− 2x+ 5

2x
2 − 3x3 + 33

8 x
4 − 129

20 x
5 + 867

80 x
6 − 1059

56 x7 +O(x8)
)
+
(3
4x

2 − 13
6 x

3 + 407
96 x

4 − 9047
1200x

5 + 63851
4800 x

6 − 559033
23520 x

7 +O(x8)
)
c2

x2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 157� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]+x*(5+14*x+3*x^2)*y'[x]+(4+18*x+12*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−1059x7

56 + 867x6

80 − 129x5

20 + 33x4

8 − 3x3 + 5x2

2 − 2x+ 1
)

x2

+ c2

−559033x7

23520 + 63851x6

4800 − 9047x5

1200 + 407x4

96 − 13x3

6 + 3x2

4
x2

+

(
−1059x7

56 + 867x6

80 − 129x5

20 + 33x4

8 − 3x3 + 5x2

2 − 2x+ 1
)
log(x)

x2


2368
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7.15.13 problem 9
Internal problem ID [1361]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x
(
x2 + x+ 4

)
y′ +

(
3x2 + 5x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+2*x*(4+x+x^2)*diff(y(x),x)+(1+5*x+3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− x+ 1

4x
2 + 1

18x
3 − 37

1152x
4 − 17

28800x
5 + 593

259200x
6 − 1913

12700800x
7 +O(x8)

)
+
(3
2x− 13

16x
2 + 1

54x
3 + 1103

13824x
4 − 19507

1728000x
5 − 98531

20736000x
6 + 982189

889056000x
7 +O(x8)

)
c2√

x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 172� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x*(4+x+x^2)*y'[x]+(1+5*x+3*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
− 1913x7

12700800 +
593x6

259200 −
17x5

28800 −
37x4

1152 +
x3

18 +
x2

4 − x+ 1
)

√
x

+ c2

 982189x7

889056000 −
98531x6

20736000 −
19507x5

1728000 +
1103x4

13824 + x3

54 −
13x2

16 + 3x
2√

x

+

(
− 1913x7

12700800 +
593x6

259200 −
17x5

28800 −
37x4

1152 +
x3

18 +
x2

4 − x+ 1
)
log(x)

√
x


2369
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7.15.14 problem 10
Internal problem ID [1362]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 4x
(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 81� �
Order:=8;
dsolve(16*x^2*diff(y(x),x$2)+4*x*(6+x+2*x^2)*diff(y(x),x)+(1+5*x+18*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− 1

4x− 7
32x

2 + 23
384x

3 + 145
6144x

4 − 881
122880x

5 − 4919
2949120x

6 + 47207
82575360x

7 +O(x8)
)
+
(1
4x+ 5

64x
2 − 157

2304x
3 − 841

73728x
4 + 65017

7372800x
5 + 50791

58982400x
6 − 953509

1284505600x
7 +O(x8)

)
c2

x
1
4

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 176� �
AsymptoticDSolveValue[16*x^2*y''[x]+4*x*(6+x+2*x^2)*y'[x]+(1+5*x+18*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(

47207x7

82575360 −
4919x6

2949120 −
881x5

122880 +
145x4

6144 + 23x3

384 − 7x2

32 − x
4 + 1

)
4
√
x

+ c2

− 953509x7

1284505600 +
50791x6

58982400 +
65017x5

7372800 −
841x4

73728 −
157x3

2304 + 5x2

64 + x
4

4
√
x

+

(
47207x7

82575360 −
4919x6

2949120 −
881x5

122880 +
145x4

6144 + 23x3

384 − 7x2

32 − x
4 + 1

)
log(x)

4
√
x


2370
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7.15.15 problem 11
Internal problem ID [1363]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′ +

(
−7x2 + 16x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 79� �
Order:=8;
dsolve(9*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x-x^2)*diff(y(x),x)+(1+16*x-7*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− x+ 7

6x
2 − 23

18x
3 + 11

8 x
4 − 1577

1080x
5 + 3319

2160x
6 − 72853

45360x
7 +O(x8)

)
+
(
− 1

12x
2 + 13

108x
3 − 131

864x
4 + 11449

64800x
5 − 76919

388800x
6 + 4118557

19051200x
7 +O(x8)

)
c2

x
1
3

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 167� �
AsymptoticDSolveValue[9*x^2*(1+x)*y''[x]+3*x*(5+11*x-x^2)*y'[x]+(1+16*x-7*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−72853x7

45360 + 3319x6

2160 − 1577x5

1080 + 11x4

8 − 23x3

18 + 7x2

6 − x+ 1
)

3
√
x

+ c2

 4118557x7

19051200 − 76919x6

388800 + 11449x5

64800 − 131x4

864 + 13x3

108 − x2

12
3
√
x

+

(
−72853x7

45360 + 3319x6

2160 − 1577x5

1080 + 11x4

8 − 23x3

18 + 7x2

6 − x+ 1
)
log(x)

3
√
x


2371
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7.15.16 problem 12
Internal problem ID [1364]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + (4x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 69� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+(1+4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
(ln(x)c2 + c1)

(
1− x+ 1

4x
2 − 1

36x
3 + 1

576x
4 − 1

14400x
5 +O

(
x6))

+
(
2x− 3

4x
2 + 11

108x
3 − 25

3456x
4 + 137

432000x
5 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 128� �
AsymptoticDSolveValue[4*x^2*y''[x]+(1+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)

+ c2

(√
x

(
137x5

432000 − 25x4

3456 + 11x3

108 − 3x2

4 + 2x
)

+
√
x

(
− x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)
log(x)

)
2372
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7.15.17 problem 13
Internal problem ID [1365]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

36x2(1− 2x) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 69� �
Order:=6;
dsolve(36*x^2*(1-2*x)*diff(y(x),x$2)+24*x*(1-9*x)*diff(y(x),x)+(1-70*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
6

(
(ln(x)c2 + c1)

(
1 + 8

3x+ 56
9 x2 + 1120

81 x3 + 7280
243 x4 + 46592

729 x5 +O
(
x6))

+
(
−2
3x− 2x2 − 1192

243 x3 − 8168
729 x4 − 270112

10935 x5 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 132� �
AsymptoticDSolveValue[36*x^2*(1-2*x)*y''[x]+24*x*(1-9*x)*y'[x]+(1-70*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
6
√
x

(
46592x5

729 + 7280x4

243 + 1120x3

81 + 56x2

9 + 8x
3 + 1

)
+ c2

(
6
√
x

(
−270112x5

10935 − 8168x4

729 − 1192x3

243 − 2x2 − 2x
3

)
+ 6

√
x

(
46592x5

729 + 7280x4

243 + 1120x3

81 + 56x2

9 + 8x
3 + 1

)
log(x)

)
2373
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7.15.18 problem 14
Internal problem ID [1366]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(3− x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3-x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 4x+ 9x2 − 16x3 + 25x4 − 36x5 +O

(
x6))

+
(
4x− 12x2 + 24x3 − 40x4 + 60x5 +O

(
x6)) c2)x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 98� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]-x*(3-x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

(
−36x5+25x4− 16x3+9x2− 4x+1

)
x2+ c2

((
60x5− 40x4+24x3− 12x2+4x

)
x2

+
(
−36x5 + 25x4 − 16x3 + 9x2 − 4x+ 1

)
x2 log(x)

)

2374
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7.15.19 problem 15
Internal problem ID [1367]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5-4*x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 4x+ 12x2 + 32x3 + 80x4 + 192x5 +O

(
x6))

+
(
(−2)x− 8x2 − 24x3 − 64x4 − 160x5 +O

(
x6)) c2)x3

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 98� �
AsymptoticDSolveValue[x^2*(1-2*x)*y''[x]-x*(5-4*x)*y'[x]+(9-4*x)*y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

(
192x5+80x4+32x3+12x2+4x+1

)
x3+c2

((
−160x5−64x4−24x3−8x2−2x

)
x3

+
(
192x5 + 80x4 + 32x3 + 12x2 + 4x+ 1

)
x3 log(x)

)

2375
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7.15.20 problem 16
Internal problem ID [1368]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

25x2y′′ + x(15 + x) y′ + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 69� �
Order:=6;
dsolve(25*x^2*diff(y(x),x$2)+x*(15+x)*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

1
5

(
(ln(x)c2 + c1)

(
1− 6

125x+ 33
31250x

2 − 88
5859375x

3 + 77
488281250x

4

− 1001
762939453125x

5 +O
(
x6))+

(
7
125x− 113

62500x
2 + 1091

35156250x
3 − 1721

4687500000x
4

+ 609221
183105468750000x

5 +O
(
x6)) c2

)

2376
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 134� �
AsymptoticDSolveValue[25*x^2*y''[x]+x*(15+x)*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
5
√
x

(
− 1001x5

762939453125 + 77x4

488281250 − 88x3

5859375 + 33x2

31250 − 6x
125 + 1

)
+ c2

(
5
√
x

(
609221x5

183105468750000 − 1721x4

4687500000 + 1091x3

35156250 − 113x2

62500 + 7x
125

)
+ 5

√
x

(
− 1001x5

762939453125 + 77x4

488281250 − 88x3

5859375 + 33x2

31250 − 6x
125 + 1

)
log(x)

)

2377
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7.15.21 problem 17
Internal problem ID [1369]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + x) y′′ + y′x2 + (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 69� �
Order:=6;
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+x^2*diff(y(x),x)+(1-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
(ln(x)c2 + c1)

(
1 + 1

4x− 1
32x

2 + 1
128x

3 − 5
2048x

4 + 7
8192x

5 +O
(
x6))

+
(
−3
4x+ 3

64x
2 − 7

768x
3 + 61

24576x
4 − 391

491520x
5 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 134� �
AsymptoticDSolveValue[2*x^2*(2+x)*y''[x]+x^2*y'[x]+(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
7x5

8192 − 5x4

2048 + x3

128 − x2

32 + x

4 + 1
)

+ c2

(√
x

(
− 391x5

491520 + 61x4

24576 − 7x3

768 + 3x2

64 − 3x
4

)
+

√
x

(
7x5

8192 − 5x4

2048 + x3

128 − x2

32 + x

4 + 1
)
log(x)

)
2378
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7.15.22 problem 18
Internal problem ID [1370]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4x+ 9) y′′ + 3y′x+ (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(9+4*x)*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
3

(
(ln(x)c2 + c1)

(
1− 1

81x+ 25
26244x

2 − 3025
19131876x

3 + 874225
24794911296x

4

− 18498601
2008387814976x

5 +O
(
x6))+

(
14
81x− 35

2916x
2 + 110495

57395628x
3

− 62786185
148769467776x

4 + 1315043653
12050326889856x

5 +O
(
x6)) c2

)

2379
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 134� �
AsymptoticDSolveValue[x^2*(9+4*x)*y''[x]+3*x*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
− 18498601x5

2008387814976 + 874225x4

24794911296 − 3025x3

19131876 + 25x2

26244 − x

81 + 1
)

+ c2

(
3
√
x

(
1315043653x5

12050326889856 − 62786185x4

148769467776 + 110495x3

57395628 − 35x2

2916 + 14x
81

)
+ 3

√
x

(
− 18498601x5

2008387814976 + 874225x4

24794911296 − 3025x3

19131876 + 25x2

26244 − x

81 + 1
)
log(x)

)

2380
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7.15.23 problem 19
Internal problem ID [1371]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(−2x+ 3) y′ + (3x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(3-2*x)*diff(y(x),x)+(4+3*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 7x+ 63

4 x2 − 77
4 x3 + 1001

64 x4 − 3003
320 x5 +O

(
x6))

+
(
12x− 157

4 x2 + 2063
36 x3 − 59875

1152 x4 + 323399
9600 x5 +O

(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*y''[x]-x*(3-2*x)*y'[x]+(4+3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−3003x5

320 + 1001x4

64 − 77x3

4 + 63x2

4 − 7x+ 1
)
x2

+ c2

((
323399x5

9600 − 59875x4

1152 + 2063x3

36 − 157x2

4 + 12x
)
x2

+
(
−3003x5

320 + 1001x4

64 − 77x3

4 + 63x2

4 − 7x+ 1
)
x2 log(x)

)
2381
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7.15.24 problem 20
Internal problem ID [1372]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(−4x+ 1) y′′ + 3x(1− 6x) y′ + (1− 12x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1-4*x)*diff(y(x),x$2)+3*x*(1-6*x)*diff(y(x),x)+(1-12*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1) (1 + 2x+ 6x2 + 20x3 + 70x4 + 252x5 +O(x6)) +

(
2x+ 7x2 + 74

3 x
3 + 533

6 x4 + 1627
5 x5 +O(x6)

)
c2

x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 104� �
AsymptoticDSolveValue[x^2*(1-4*x)*y''[x]+3*x*(1-6*x)*y'[x]+(1-12*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1(252x5 + 70x4 + 20x3 + 6x2 + 2x+ 1)
x

+ c2

(
1627x5

5 + 533x4

6 + 74x3

3 + 7x2 + 2x
x

+ (252x5 + 70x4 + 20x3 + 6x2 + 2x+ 1) log(x)
x

)

2382
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7.15.25 problem 21
Internal problem ID [1373]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(1 + 2x) y′′ + x(3 + 5x) y′ + (1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(3+5*x)*diff(y(x),x)+(1-2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + 3x+ 3

2x
2 − 1

2x
3 + 3

8x
4 − 3

8x
5 +O(x6)

)
+
(
(−5)x− 25

4 x
2 + 5

4x
3 − 25

32x
4 + 113

160x
5 +O(x6)

)
c2

x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]+x*(3+5*x)*y'[x]+(1-2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
−3x5

8 + 3x4

8 − x3

2 + 3x2

2 + 3x+ 1
)

x

+ c2

 113x5

160 − 25x4

32 + 5x3

4 − 25x2

4 − 5x
x

+

(
−3x5

8 + 3x4

8 − x3

2 + 3x2

2 + 3x+ 1
)
log(x)

x



2383
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7.15.26 problem 22
Internal problem ID [1374]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 69� �
Order:=6;
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(6-x)*diff(y(x),x)+(8-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 5

2x+ 35
8 x2 − 105

16 x3 + 1155
128 x4 − 3003

256 x5 +O
(
x6))

+
(
3
2x− 57

16x
2 + 583

96 x3 − 13771
1536 x4 + 187339

15360 x5 +O
(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 128� �
AsymptoticDSolveValue[2*x^2*(1+x)*y''[x]-x*(6-x)*y'[x]+(8-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−3003x5

256 + 1155x4

128 − 105x3

16 + 35x2

8 − 5x
2 + 1

)
x2

+ c2

((
187339x5

15360 − 13771x4

1536 + 583x3

96 − 57x2

16 + 3x
2

)
x2

+
(
−3003x5

256 + 1155x4

128 − 105x3

16 + 35x2

8 − 5x
2 + 1

)
x2 log(x)

)
2384
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7.15.27 problem 23
Internal problem ID [1375]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x) y′′ + x(5 + 9x) y′ + (3x+ 4) y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+9*x)*diff(y(x),x)+(4+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + 3x+ 3

2x
2 − 1

2x
3 + 3

8x
4 − 3

8x
5 + 7

16x
6 − 9

16x
7 +O(x8)

)
+
(
(−5)x− 25

4 x
2 + 5

4x
3 − 25

32x
4 + 113

160x
5 − 247

320x
6 + 2123

2240x
7 +O(x8)

)
c2

x2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 164� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]+x*(5+9*x)*y'[x]+(4+3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−9x7

16 + 7x6

16 − 3x5

8 + 3x4

8 − x3

2 + 3x2

2 + 3x+ 1
)

x2

+ c2

 2123x7

2240 − 247x6

320 + 113x5

160 − 25x4

32 + 5x3

4 − 25x2

4 − 5x
x2

+

(
−9x7

16 + 7x6

16 − 3x5

8 + 3x4

8 − x3

2 + 3x2

2 + 3x+ 1
)
log(x)

x2


2385
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7.15.28 problem 24
Internal problem ID [1376]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(4x+ 5) y′ + (4x+ 9) y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5+4*x)*diff(y(x),x)+(9+4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 20x+ 180x2 + 1120x3 + 5600x4 + 24192x5 + 94080x6

+ 337920x7 +O
(
x8))+ ((−26)x− 324x2 − 6968

3 x3 − 37780
3 x4 − 57360x5

− 694736
3 x6 − 2566144

3 x7 +O
(
x8)) c2

)
x3

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 136� �
AsymptoticDSolveValue[x^2*(1-2*x)*y''[x]-x*(5+4*x)*y'[x]+(9+4*x)*y[x]==0,y[x],{x,0,7}]� �
y(x) → c1

(
337920x7 + 94080x6 + 24192x5 + 5600x4 + 1120x3 + 180x2 + 20x+ 1

)
x3

+ c2

((
−2566144x7

3 − 694736x6

3 − 57360x5 − 37780x4

3 − 6968x3

3 − 324x2 − 26x
)
x3

+
(
337920x7 + 94080x6 + 24192x5 + 5600x4 + 1120x3 + 180x2 + 20x+ 1

)
x3 log(x)

)
2386
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7.15.29 problem 25
Internal problem ID [1377]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4x+ 1) y′′ − x(−4x+ 1) y′ + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*(1+4*x)*diff(y(x),x$2)-x*(1-4*x)*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2 + c1)

(
1− 5x+ 85

4 x2 − 3145
36 x3 + 204425

576 x4 − 825877
576 x5 + 119752165

20736 x6

− 23591176505
1016064 x7 +O

(
x8))+

(
2x− 39

4 x2 + 4499
108 x3 − 594305

3456 x4 + 2420617
3456 x5

− 117547073
41472 x6 + 162576422327

14224896 x7 +O
(
x8)) c2

)
x

2387
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3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 158� �
AsymptoticDSolveValue[x^2*(1+4*x)*y''[x]-x*(1-4*x)*y'[x]+(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
−23591176505x7

1016064 + 119752165x6

20736 − 825877x5

576 + 204425x4

576 − 3145x3

36 + 85x2

4

− 5x+ 1
)
+ c2

(
x

(
162576422327x7

14224896 − 117547073x6

41472 + 2420617x5

3456 − 594305x4

3456

+ 4499x3

108 − 39x2

4 + 2x
)
+ x

(
−23591176505x7

1016064 + 119752165x6

20736 − 825877x5

576

+ 204425x4

576 − 3145x3

36 + 85x2

4 − 5x+ 1
)
log(x)

)

2388
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7.15.30 problem 26
Internal problem ID [1378]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(1 + 2x) y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 71� �
Order:=8;
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1+2*x)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2+c1)

(
1−x+ 3

4x
2− 7

12x
3+ 91

192x
4− 637

1600x
5+ 19747

57600x
6− 17329

57600x
7+O

(
x8))

+
(
x− 3

4x
2 + 5

9x
3 − 499

1152x
4 + 16919

48000x
5 − 56861

192000x
6 + 1027717

4032000x
7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 151� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]+x*(1+2*x)*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−17329x7

57600 + 19747x6

57600 − 637x5

1600 + 91x4

192 − 7x3

12 + 3x2

4 − x+ 1
)

+ c2

(
1027717x7

4032000 − 56861x6

192000 + 16919x5

48000 − 499x4

1152 + 5x3

9 − 3x2

4

+
(
−17329x7

57600 + 19747x6

57600 − 637x5

1600 + 91x4

192 − 7x3

12 + 3x2

4 − x+ 1
)
log(x) + x

)
2389
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7.15.31 problem 27
Internal problem ID [1379]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 63� �
Order:=8;
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(7+x)*diff(y(x),x)+(9-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1) (1 + 16x+ 36x2 + 16x3 + x4 +O(x8)) +

(
(−40)x− 150x2 − 280

3 x3 − 25
3 x

4 +O(x8)
)
c2

x3

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 83� �
AsymptoticDSolveValue[x^2*(1-x)*y''[x]+x*(7+x)*y'[x]+(9-x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1(x4 + 16x3 + 36x2 + 16x+ 1)
x3

+ c2

(
−25x4

3 − 280x3

3 − 150x2 − 40x
x3 + (x4 + 16x3 + 36x2 + 16x+ 1) log(x)

x3

)

2390
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7.15.32 problem 28
Internal problem ID [1380]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ + y

(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 1

2x
2 + 1

8x
4 +O

(
x6))+

(
1
4x

2 − 3
32x

4 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x4

8 − x2

2 + 1
)
+ c2

(
x

(
x2

4 − 3x4

32

)
+ x

(
x4

8 − x2

2 + 1
)
log(x)

)

2391
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7.15.33 problem 29
Internal problem ID [1381]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-3*x*(1-x^2)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 2x2 + 3x4 +O

(
x6))+ (1

2x
2 − x4 +O

(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 61� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-3*x*(1-x^2)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
3x4 − 2x2 + 1

)
x2 + c2

((
x2

2 − x4
)
x2 +

(
3x4 − 2x2 + 1

)
x2 log(x)

)

2392
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7.15.34 problem 30
Internal problem ID [1382]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2y′x3 +
(
3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+2*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1− 1

4x
2 + 1

32x
4 +O

(
x6))+

(
1
8x

2 − 3
128x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 77� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x4

32 − x2

4 + 1
)
+ c2

(√
x

(
x2

8 − 3x4

128

)
+

√
x

(
x4

32 − x2

4 + 1
)
log(x)

)

2393
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7.15.35 problem 31
Internal problem ID [1383]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-2*x^2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 1

2x
2 + 3

8x
4 +O

(
x6))+

(
−1
4x

2 + 7
32x

4 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 65� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-x*(1-2*x^2)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
3x4

8 − x2

2 + 1
)
+ c2

(
x

(
7x4

32 − x2

4

)
+ x

(
3x4

8 − x2

2 + 1
)
log(x)

)

2394



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.36 problem 32
Internal problem ID [1384]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + 7y′x3 +

(
3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 51� �
Order:=6;
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+7*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1− 3

8x
2 + 21

128x
4 +O

(
x6))+

(
− 1
16x

2 + 17
512x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 77� �
AsymptoticDSolveValue[2*x^2*(2+x^2)*y''[x]+7*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1
√
x

(
21x4

128 − 3x2

8 + 1
)
+ c2

(√
x

(
17x4

512 − x2

16

)
+
√
x

(
21x4

128 − 3x2

8 + 1
)
log(x)

)

2395



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.37 problem 33
Internal problem ID [1385]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−4x2 + 1

)
y′ + y

(
2x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-4*x^2)*diff(y(x),x)+(1+2*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 3

2x
2 + 15

8 x4 +O
(
x6))+

(
1
4x

2 − 13
32x

4 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 65� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-x*(1-4*x^2)*y'[x]+(1+2*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
15x4

8 − 3x2

2 + 1
)
+ c2

(
x

(
x2

4 − 13x4

32

)
+ x

(
15x4

8 − 3x2

2 + 1
)
log(x)

)

2396



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.38 problem 34
Internal problem ID [1386]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 4
)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*(4+x^2)*diff(y(x),x$2)+3*x*(8+3*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1 + 5

32x
2 − 15

2048x
4 +O(x6)

)
+
(
−13

64x
2 + 13

8192x
4 +O(x6)

)
c2

x
1
4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 77� �
AsymptoticDSolveValue[4*x^2*(4+x^2)*y''[x]+3*x*(8+3*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
−15x4

2048 +
5x2

32 + 1
)

4
√
x

+ c2

 13x4

8192 −
13x2

64
4
√
x

+

(
−15x4

2048 +
5x2

32 + 1
)
log(x)

4
√
x



2397



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.39 problem 35
Internal problem ID [1387]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x2 + 3
)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
Order:=6;
dsolve(3*x^2*(3+x^2)*diff(y(x),x$2)+x*(3+11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

1
3

(
(ln(x)c2 + c1)

(
1− 2

9x
2 + 5

81x
4 +O

(
x6))+

(
− 1
18x

2 + 1
54x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
AsymptoticDSolveValue[3*x^2*(3+x^2)*y'[x]+x*(3+11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
−1139x5

405 + 53x4

81 + 7x3

9 − 11x2

9 + x+ 1
)

3
√
x

2398



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.40 problem 36
Internal problem ID [1388]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(4x2 + 1
)
y′′ + 32y′x3 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*(1+4*x^2)*diff(y(x),x$2)+32*x^3*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1− 3

4x
2 + 105

64 x4 +O
(
x6))+

(
−5
4x

2 + 389
128x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 77� �
AsymptoticDSolveValue[4*x^2*(1+4*x^2)*y''[x]+32*x^3*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
105x4

64 − 3x2

4 + 1
)

+ c2

(√
x

(
389x4

128 − 5x2

4

)
+

√
x

(
105x4

64 − 3x2

4 + 1
)
log(x)

)

2399



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.41 problem 37
Internal problem ID [1389]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ − 3x
(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 51� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)-3*x*(7-2*x^2)*diff(y(x),x)+(25+2*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
5
3

(
(ln(x)c2 + c1)

(
1− 1

3x
2 + 1

18x
4 +O

(
x6))+

(
1
6x

2 − 1
24x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 77� �
AsymptoticDSolveValue[9*x^2*y''[x]-3*x*(7-2*x^2)*y'[x]+(25+2*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

18 − x2

3 + 1
)
x5/3 + c2

((
x2

6 − x4

24

)
x5/3 +

(
x4

18 − x2

3 + 1
)
x5/3 log(x)

)

2400



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.42 problem 38
Internal problem ID [1390]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(2x2 + 1
)
y′′ + x

(
7x2 + 3

)
y′ +

(
−3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1+2*x^2)*diff(y(x),x$2)+x*(3+7*x^2)*diff(y(x),x)+(1-3*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1 + 3

2x
2 − 3

8x
4 +O(x6)

)
+
(
−7

4x
2 − 7

32x
4 +O(x6)

)
c2

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(1+2*x^2)*y''[x]+x*(3+7*x^2)*y'[x]+(1-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
−3x4

8 + 3x2

2 + 1
)

x
+ c2

−7x4

32 − 7x2

4
x

+

(
−3x4

8 + 3x2

2 + 1
)
log(x)

x



2401



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.43 problem 39
Internal problem ID [1391]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(x2 + 1
)
y′′ + x

(
8x2 + 3

)
y′ +

(
12x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(3+8*x^2)*diff(y(x),x)+(1+12*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− 3

2x
2 + 15

8 x
4 +O(x6)

)
+
(1
4x

2 − 13
32x

4 +O(x6)
)
c2

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*(3+8*x^2)*y'[x]+(1+12*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

15x4

8 − 3x2

2 + 1
)

x
+ c2

 x2

4 − 13x4

32
x

+

(
15x4

8 − 3x2

2 + 1
)
log(x)

x



2402



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.44 problem 40
Internal problem ID [1392]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ + y

(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 1

2x
2 + 1

8x
4 +O

(
x6))+

(
1
4x

2 − 3
32x

4 +O
(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x4

8 − x2

2 + 1
)
+ c2

(
x

(
x2

4 − 3x4

32

)
+ x

(
x4

8 − x2

2 + 1
)
log(x)

)

2403



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.45 problem 41
Internal problem ID [1393]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−2x2 + 1
)
y′′ + x

(
−9x2 + 5

)
y′ +

(
−3x2 + 4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1-2*x^2)*diff(y(x),x$2)+x*(5-9*x^2)*diff(y(x),x)+(4-3*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− 3

4x
2 − 9

64x
4 +O(x6)

)
+
(1
2x

2 − 21
128x

4 +O(x6)
)
c2

x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(1-2*x^2)*y''[x]+x*(5-9*x^2)*y'[x]+(4-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
−9x4

64 − 3x2

4 + 1
)

x2 + c2

 x2

2 − 21x4

128
x2 +

(
−9x4

64 − 3x2

4 + 1
)
log(x)

x2



2404



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.46 problem 42
Internal problem ID [1394]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 2
)
y′′ + x

(
−x2 + 14

)
y′ + 2

(
x2 + 9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(2+x^2)*diff(y(x),x$2)+x*(14-x^2)*diff(y(x),x)+2*(9+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− 17

8 x
2 + 85

256x
4 +O(x6)

)
+
(25

8 x
2 − 471

512x
4 +O(x6)

)
c2

x3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(2+x^2)*y''[x]+x*(14-x^2)*y'[x]+2*(9+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

85x4

256 − 17x2

8 + 1
)

x3 + c2

 25x2

8 − 471x4

512
x3 +

(
85x4

256 − 17x2

8 + 1
)
log(x)

x3



2405



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.47 problem 43
Internal problem ID [1395]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
7x2 + 3

)
y′ +

(
8x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(3+7*x^2)*diff(y(x),x)+(1+8*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− 3

4x
2 + 45

64x
4 +O(x6)

)
+
(
−1

4x
2 + 33

128x
4 +O(x6)

)
c2

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*(3+7*x^2)*y'[x]+(1+8*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

45x4

64 − 3x2

4 + 1
)

x
+ c2

 33x4

128 − x2

4
x

+

(
45x4

64 − 3x2

4 + 1
)
log(x)

x



2406



7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.48 problem 44
Internal problem ID [1396]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + 3y′x+ (4x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(−6)x+ 6x2 − 8

3x
3 +O(x6)

)
c2 + (1 + O(x6)) (ln(x)c2 + c1)
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x^2*(1-2*x)*y''[x]+3*x*y'[x]+(1+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−8x3

3 + 6x2 − 6x
x

+ log(x)
x

)
+ c1

x
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.49 problem 45
Internal problem ID [1397]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ + (1− x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 35� �
Order:=6;
dsolve(x*(1+x)*diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− x+O

(
x6))+ (4x+O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
AsymptoticDSolveValue[x*(1+x)*y''[x]+(1-x)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1(1− x) + c2(4x+ (1− x) log(x))
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.50 problem 46
Internal problem ID [1398]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(1− x) y′′ + x(−2x+ 3) y′ + (1 + 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 57� �
Order:=6;
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(3-2*x)*diff(y(x),x)+(1+2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
3x− 3x2 + 1

3x
3 + 1

12x
4 + 1

30x
5 +O(x6)

)
c2 + (1− 2x+ x2 +O(x6)) (ln(x)c2 + c1)
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 70� �
AsymptoticDSolveValue[x^2*(1-x)*y''[x]+x*(3-2*x)*y'[x]+(1+2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1(x2 − 2x+ 1)
x

+ c2

(
(x2 − 2x+ 1) log(x)

x
+

x5

30 +
x4

12 +
x3

3 − 3x2 + 3x
x

)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.51 problem 47
Internal problem ID [1399]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4y′x2 + (1− 5x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 69� �
Order:=6;
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x^2*diff(y(x),x)+(1-5*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
(ln(x)c2 + c1)

(
1 + x− 1

4x
2 + 5

36x
3 − 55

576x
4 + 209

2880x
5 +O

(
x6))

+
(
(−3)x+ 1

4x
2 − 5

54x
3 + 175

3456x
4 − 2863

86400x
5 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 124� �
AsymptoticDSolveValue[4*x^2*(1+x)*y''[x]+4*x^2*y'[x]+(1-5*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
209x5

2880 − 55x4

576 + 5x3

36 − x2

4 + x+ 1
)

+ c2

(√
x

(
−2863x5

86400 + 175x4

3456 − 5x3

54 + x2

4 − 3x
)

+
√
x

(
209x5

2880 − 55x4

576 + 5x3

36 − x2

4 + x+ 1
)
log(x)

)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.52 problem 48
Internal problem ID [1400]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 61� �
Order:=6;
dsolve(x^2*(1-x)*diff(y(x),x$2)-x*(3-5*x)*diff(y(x),x)+(4-5*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

4x− 7x2 + 11
3 x3 − 1

4x
4 − 1

20x
5 +O

(
x6)) c2

+
(
1− 3x+ 3x2 − x3 +O

(
x6)) (ln(x)c2 + c1)

)
x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*(1-x)*y''[x]-x*(3-5*x)*y'[x]+(4-5*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
−x3 + 3x2 − 3x+ 1

)
x2

+ c2

((
−x3 + 3x2 − 3x+ 1

)
x2 log(x) +

(
−x5

20 − x4

4 + 11x3

3 − 7x2 + 4x
)
x2
)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.53 problem 49
Internal problem ID [1401]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1+9*x^2)*diff(y(x),x)+(1+25*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 4x2 + x4 +O

(
x6))+ (6x2 − 3x4 +O

(
x6)) c2)x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 49� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-x*(1+9*x^2)*y'[x]+(1+25*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
(
x4 − 4x2 + 1

)
+ c2

(
x
(
6x2 − 3x4)+ x

(
x4 − 4x2 + 1

)
log(x)

)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.54 problem 50
Internal problem ID [1402]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 47� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+3*x*(1-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
3

(
(ln(x)c2 + c1)

(
1− 1

6x
2 +O

(
x6))+

(
1
4x

2 − 1
288x

4 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 63� �
AsymptoticDSolveValue[9*x^2*y''[x]+3*x*(1-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
1− x2

6

)
+ c2

(
3
√
x

(
1− x2

6

)
log(x) + 3

√
x

(
x2

4 − x4

288

))
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.55 problem 51
Internal problem ID [1403]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*(1+x^2)*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−3
2x

2 − 3
2x

4 +O
(
x6)) c2 +

(
1 + 2x2 + x4 +O

(
x6)) (ln(x)c2 + c1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48� �
AsymptoticDSolveValue[x*(1+x^2)*y''[x]+(1-x^2)*y'[x]-8*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
x4 + 2x2 + 1

)
+ c2

(
−3x4

2 − 3x2

2 +
(
x4 + 2x2 + 1

)
log(x)

)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.56 problem 52
Internal problem ID [1404]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x
(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+2*x*(4-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− 1

2x
2 + 1

32x
4 +O(x6)

)
+
(5
8x

2 − 9
128x

4 +O(x6)
)
c2√

x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 77� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x*(4-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

x4

32 −
x2

2 + 1
)

√
x

+ c2

 5x2

8 − 9x4

128√
x

+

(
x4

32 −
x2

2 + 1
)
log(x)

√
x
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.57 problem 58
Internal problem ID [1405]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 58.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 8y′x2 + (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 49� �
Order:=6;
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+8*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x
(
−x5 + x4 − x3 + x2 − x+ 1

)
(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 64� �
AsymptoticDSolveValue[4*x^2*(1+x)*y''[x]+8*x^2*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �
y(x) → c1

√
x
(
−x5 + x4 − x3 + x2 − x+ 1

)
+ c2

√
x
(
−x5 + x4 − x3 + x2 − x+ 1

)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.58 problem 59
Internal problem ID [1406]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 59.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (4x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 49� �
Order:=6;
dsolve(9*x^2*(3+x)*diff(y(x),x$2)+3*x*(3+7*x)*diff(y(x),x)+(3+4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

3x+ 1
9x

2 − 1
27x

3 + 1
81x

4 − 1
243x

5
)
x

1
3 (ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 92� �
AsymptoticDSolveValue[9*x^2*(3+x)*y''[x]+3*x*(3+7*x)*y'[x]+(3+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1
3
√
x

(
− x5

243+
x4

81−
x3

27+
x2

9 − x

3 +1
)
+c2

3
√
x

(
− x5

243+
x4

81−
x3

27+
x2

9 − x

3 +1
)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.59 problem 60
Internal problem ID [1407]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 60.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 33� �
Order:=6;
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-x*(2+3*x^2)*diff(y(x),x)+(2-x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

4x
4
)
x(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 46� �
AsymptoticDSolveValue[x^2*(2-x^2)*y''[x]-x*(2+3*x^2)*y'[x]+(2-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x4

4 + x2

2 + 1
)
+ c2x

(
x4

4 + x2

2 + 1
)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.60 problem 61
Internal problem ID [1408]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2(x2 + 1
)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 37� �
Order:=6;
dsolve(16*x^2*(1+x^2)*diff(y(x),x$2)+8*x*(1+9*x^2)*diff(y(x),x)+(1+49*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
4
(
x4 − x2 + 1

)
(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42� �
AsymptoticDSolveValue[16*x^2*(1+x^2)*y''[x]+8*x*(1+9*x^2)*y'[x]+(1+49*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x
(
x4 − x2 + 1

)
+ c2

4
√
x
(
x4 − x2 + 1

)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.61 problem 62
Internal problem ID [1409]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(3x+ 4) y′′ − x(4− 3x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(4+3*x)*diff(y(x),x$2)-x*(4-3*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

4x+ 9
16x

2 − 27
64x

3 + 81
256x

4 − 243
1024x

5
)
x(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*(4+3*x)*y''[x]-x*(4-3*x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
−243x5

1024 + 81x4

256 − 27x3

64 + 9x2

16 − 3x
4 + 1

)
+ c2x

(
−243x5

1024 + 81x4

256 − 27x3

64 + 9x2

16 − 3x
4 + 1

)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.62 problem 63
Internal problem ID [1410]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 63.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′ +

(
9x2 + 3x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 49� �
Order:=6;
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)+8*x^2*(3+2*x)*diff(y(x),x)+(1+3*x+9*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x
(
−144x5 + 55x4 − 21x3 + 8x2 − 3x+ 1

)
(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 72� �
AsymptoticDSolveValue[4*x^2*(1+3*x+x^2)*y''[x]+8*x^2*(3+2*x)*y'[x]+(1+3*x+9*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x
(
−144x5 + 55x4 − 21x3 + 8x2 − 3x+ 1

)
+ c2

√
x
(
−144x5 + 55x4 − 21x3 + 8x2 − 3x+ 1

)
log(x)
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7.15. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.15.63 problem 64
Internal problem ID [1411]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 64.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x)2 y′′ − x
(
−3x2 + 2x+ 1

)
y′ + y

(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1-x)^2*diff(y(x),x$2)-x*(1+2*x-3*x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
6x5 + 5x4 + 4x3 + 3x2 + 2x+ 1

)
x(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*(1-x)^2*y''[x]-x*(1+2*x-3*x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],{x,0,5}]� �
y(x) → c1x

(
6x5 + 5x4 + 4x3 + 3x2 + 2x+ 1

)
+ c2x

(
6x5 + 5x4 + 4x3 + 3x2 + 2x+ 1

)
log(x)
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7.15.64 problem 65
Internal problem ID [1412]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS II. Exercises 7.6. Page 374
Problem number: 65.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′ +

(
25x2 + 4x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 41� �
Order:=6;
dsolve(9*x^2*(1+x+x^2)*diff(y(x),x$2)+3*x*(1+7*x+13*x^2)*diff(y(x),x)+(1+4*x+25*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x4 + x3 − x+ 1

)
x

1
3 (ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 48� �
AsymptoticDSolveValue[9*x^2*(1+x+x^2)*y''[x]+3*x*(1+7*x+13*x^2)*y'[x]+(1+4*x+25*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x
(
−x4 + x3 − x+ 1

)
+ c2

3
√
x
(
−x4 + x3 − x+ 1

)
log(x)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.1 problem Example 7.7.1 page 381
Internal problem ID [1413]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: Example 7.7.1 page 381.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + x) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 65� �
Order:=6;
dsolve(2*x^2*(2+x)*diff(y(x),x$2)-x*(4-7*x)*diff(y(x),x)-(5-3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1− 7
4x+ 63

32x
2 − 231

128x
3 + 3003

2048x
4 − 9009

8192x
5 +O(x6)

)
+ c2

(
ln(x)

(
−45

32x
3 + 315

128x
4 − 2835

1024x
5 +O(x6)

)
+
(
12 + 3

2x+ 9
8x

2 − 981
64 x

3 + 6417
256 x

4 − 28089
1024 x

5 +O(x6)
))

√
x

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 98� �
AsymptoticDSolveValue[2*x^2*(2+x)*y''[x]-x*(4-7*x)*y'[x]-(5-3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3003x13/2

2048 − 231x11/2

128 + 63x9/2

32 − 7x7/2

4

+ x5/2
)
+ c1

(
15
512(7x− 4)x5/2 log(x) + 809x4 − 548x3 + 96x2 + 128x+ 1024

1024
√
x

)
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7.16.2 problem Example 7.7.2 page 383
Internal problem ID [1414]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: Example 7.7.2 page 383.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+x*(8-9*x)*diff(y(x),x)+(6-3*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

3x− 1
14x

2 − 1
28x

3 − 25
1008x

4 − 1
48x

5 +O(x6)
)

x

+ c2(2880− 23760x+ 71280x2 − 83160x3 + 62370x5 +O(x6))
x6

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 61� �
AsymptoticDSolveValue[x^2*(1-2*x)*y''[x]+x*(8-9*x)*y'[x]+(6-3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−25x3

1008 − x2

28 − x

14 + 1
x
− 1

3

)
+ c1

(
1
x6 − 33

4x5 + 99
4x4 − 231

8x3

)
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7.16.3 problem Example 7.7.3 page 385
Internal problem ID [1415]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: Example 7.7.3 page 385.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(3+10*x^2)*diff(y(x),x)-(15-14*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1− 5

2x
2 + 35

8 x4 +O
(
x6))

+ c2(−203212800 + 101606400x2 − 25401600x4 +O(x6))
x5

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 46� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*(3+10*x^2)*y'[x]-(15-14*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x5 − 1

2x3 + 1
8x

)
+ c2

(
35x7

8 − 5x5

2 + x3
)
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7.16.4 problem Example 7.7.4 page 387
Internal problem ID [1416]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: Example 7.7.4 page 387.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−2x2 + 1
)
y′′ + x

(
−13x2 + 7

)
y′ − 14yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 32� �
Order:=6;
dsolve(x^2*(1-2*x^2)*diff(y(x),x$2)+x*(7-13*x^2)*diff(y(x),x)-14*x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 7

8x
2 + 77

80x
4 +O

(
x6))+ c2(−86400 + 216000x2 − 54000x4 +O(x6))

x6

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x^2*(1-2*x^2)*y''[x]+x*(7-13*x^2)*y'[x]-14*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
77x4

80 + 7x2

8 + 1
)
+ c1

(
1
x6 − 5

2x4 + 5
8x2

)
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7.16.5 problem 1
Internal problem ID [1417]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ (4x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 61� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+(3+4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x

((
1− 4

3x+ 2
3x

2 − 8
45x

3 + 4
135x

4 − 16
4725x

5 +O
(
x6)) c1x

2

+ c2

(
ln(x)

(
16x2 − 64

3 x3 + 32
3 x4 − 128

45 x5 +O
(
x6))

+
(
−2− 8x+ 256

9 x3 − 200
9 x4 + 5024

675 x5 +O
(
x6))))

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+(3+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
9x
(
124x4 − 176x3 + 36x2 + 36x+ 9

)
− 8

3x
3(2x2 − 4x+ 3

)
log(x)

)
+ c2

(
4x7

135 − 8x6

45 + 2x5

3 − 4x4

3 + x3
)
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7.16.6 problem 2
Internal problem ID [1418]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 1

144x
4 − 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3−12x2+72x−144

)
log(x)+−47x4 + 480x3 − 2160x2 + 1728x+ 1728

1728

)
+ c2

(
x5

2880 − x4

144 + x3

12 − x2

2 + x

)
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7.16.7 problem 3
Internal problem ID [1419]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(1 + 2x) y′ − (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c1x(1 + O(x6)) + ln(x) (x+O(x6)) c2 +
(
1− x− x2 + 1

2x
3 − 1

3x
4 + 1

4x
5 +O(x6)

)
c2√

x

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 53� �
AsymptoticDSolveValue[4*x^2*(1+x)*y''[x]+4*x*(1+2*x)*y'[x]-(1+3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(√
x log(x)− 2x4 − 3x3 + 6x2 + 6x− 6

6
√
x

)
+ c2

√
x
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7.16.8 problem 4
Internal problem ID [1420]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ + y′x+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 60� �
Order:=6;
dsolve(x*(1+x)*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
−x+ x2 − 5

6x
3 + 25

36x
4 − 85

144x
5 +O

(
x6)) c2

+ c1x

(
1− x+ 5

6x
2 − 25

36x
3 + 85

144x
4 − 221

432x
5 +O

(
x6))

+
(
1− x+ 1

2x
2 − 7

18x
3 + 145

432x
4 − 257

864x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*(1+x)*y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
36x

(
25x3−30x2+36x−36

)
log(x)+ 1

432
(
−455x4+552x3−648x2+432x+432

))
+ c2

(
85x5

144 − 25x4

36 + 5x3

6 − x2 + x

)
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7.16.9 problem 5
Internal problem ID [1421]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(3x+ 2) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 69� �
Order:=6;
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+21*x)*diff(y(x),x)-(1-9*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x
(
1− 9

4x+ 135
32 x

2 − 945
128x

3 + 25515
2048 x

4 − 168399
8192 x5 +O(x6)

)
+ c2

(
ln(x)

(
−3

4x+ 27
16x

2 − 405
128x

3 + 2835
512 x

4 − 76545
8192 x

5 +O(x6)
)
+
(
1− 15

4 x+ 63
8 x

2 − 3699
256 x

3 + 25623
1024 x

4 − 1375137
32768 x5 +O(x6)

))
√
x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 108� �
AsymptoticDSolveValue[2*x^2*(2+3*x)*y''[x]+x*(4+21*x)*y'[x]-(1-9*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
25515x9/2

2048 − 945x7/2

128 + 135x5/2

32 − 9x3/2

4

+
√
x

)
+c1

(
3
512

√
x
(
945x3−540x2+288x−128

)
log(x)+8613x4 − 5076x3 + 2880x2 − 1536x+ 1024

1024
√
x

)
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7.16.10 problem 6
Internal problem ID [1422]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(2 + x) y′ − (−3x+ 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(2+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1− x+ 1
2x

2 − 1
6x

3 + 1
24x

4 − 1
120x

5 +O(x6)
)
+ c2(ln(x) ((−6)x3 + 6x4 − 3x5 +O(x6)) + (12 + 6x+ 6x2 − 11x3 + 5x4 − x5 +O(x6)))

x2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x^2*y''[x]+x*(2+x)*y'[x]-(2-3*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4 − 3x3 + 2x2 + 2x+ 4

4x2 + 1
2(x− 1)x log(x)

)
+ c2

(
x5

24 − x4

6 + x3

2 − x2 + x

)
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7.16.11 problem 7
Internal problem ID [1423]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4y′x− (9− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 63� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)-(9-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1− 1
16x+ 1

640x
2 − 1

46080x
3 + 1

5160960x
4 − 1

825753600x
5 +O(x6)

)
+ c2

(
ln(x)

(
− 1

64x
3 + 1

1024x
4 − 1

40960x
5 +O(x6)

)
+
(
12 + 3

2x+ 3
16x

2 − 5
4096x

4 + 39
819200x

5 +O(x6)
))

x
3
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 96� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*y'[x]-(9-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x11/2

5160960 − x9/2

46080 + x7/2

640 − x5/2

16

+ x3/2
)
+ c1

(
(x− 16)x3/2 log(x)

12288 − 19x4 − 64x3 − 2304x2 − 18432x− 147456
147456x3/2

)
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7.16.12 problem 8
Internal problem ID [1424]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 10y′x+ (14 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 59� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+10*x*diff(y(x),x)+(14+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 1

6x+ 1
84x

2 − 1
2016x

3 + 1
72576x

4 − 1
3628800x

5 +O(x6)
)
x5 + c2(ln(x) (−x5 +O(x6)) + (2880 + 720x+ 120x2 + 20x3 + 5x4 +O(x6)))

x7

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 68� �
AsymptoticDSolveValue[x^2*y''[x]+10*x*y'[x]+(14+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x2

72576 + 1
x2 − x

2016 − 1
6x + 1

84

)
+ c1

(
1
x7 + 1

4x6 + 1
24x5 + 1

144x4 + 1
576x3

)

2437



7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.13 problem 9
Internal problem ID [1425]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 65� �
Order:=6;
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(3+8*x)*diff(y(x),x)-(5-49*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

= c1x
3(1− 4x+ 10x2 − 20x3 + 35x4 − 56x5 +O(x6)) + c2(ln(x) ((−36)x3 + 144x4 − 360x5 +O(x6)) + (12 + 6x+ 12x2 − 240x3 + 852x4 − 2022x5 +O(x6)))

x
5
2

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x^2*(1+x)*y''[x]+4*x*(3+8*x)*y'[x]-(5-49*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
35x9/2 − 20x7/2 + 10x5/2 − 4x3/2

+
√
x
)
+ c1

(
62x4 − 20x3 + 2x2 + x+ 2

2x5/2 + 3
√
x (4x− 1) log(x)

)
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7.16.14 problem 10
Internal problem ID [1426]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(3 + 10x) y′ + 30yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 48� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3+10*x)*diff(y(x),x)+30*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4
(
1− 2

5x+O
(
x6))+ ln(x)

(
43200x4 − 17280x5 +O

(
x6)) c2

+
(
−144− 1440x− 7200x2 − 28800x3 − 90720x4 + 82944x5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 48� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]-x*(3+10*x)*y'[x]+30*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4 − 2x5

5

)
+ c1

(
745x4 − 300x4 log(x) + 200x3 + 50x2 + 10x+ 1

)
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7.16.15 problem 11
Internal problem ID [1427]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 37� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-3*(3+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3(1 + O

(
x6))

+ c2(−86400 + 103680x− 64800x2 + 28800x3 − 10800x4 + 4320x5 +O(x6))
x3

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 39� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1+x)*y'[x]-3*(3+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
3 + c1

(
1
x3 − 6

5x2 + x

8 + 3
4x − 1

3

)
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7.16.16 problem 12
Internal problem ID [1428]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− 2x) y′ − (x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 61� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x)*diff(y(x),x)-(4+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1 + x+ 7
12x

2 + 1
4x

3 + 11
128x

4 + 143
5760x

5 +O(x6)
)
+ c2

(
ln(x) (9x4 + 9x5 +O(x6)) +

(
−144− 144x− 36x2 + 12x3 − 36

5 x
5 +O(x6)

))
x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-2*x)*y'[x]-(4+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3x4 − 16x3 + 48x2 + 192x+ 192

192x2 − 1
16x

2 log(x)
)
+ c2

(
11x6

128 + x5

4 + 7x4

12 + x3

+ x2
)

2441



7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.17 problem 13
Internal problem ID [1429]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(x+ 1) y′′ − 4y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 40� �
Order:=6;
dsolve(x*(1+x)*diff(y(x),x$2)-4*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
5(1− 3x+ 6x2 − 10x3 + 15x4 − 21x5 +O

(
x6))

+ c2
(
2880− 1440x+ 480x2 − 480x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 48� �
AsymptoticDSolveValue[x*(1+x)*y''[x]-4*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x2

6 − x

2 + 1
)
+ c2

(
15x9 − 10x8 + 6x7 − 3x6 + x5)
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7.16.18 problem 14
Internal problem ID [1430]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x) y′′ + x(9 + 13x) y′ + (5x+ 7) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 41� �
Order:=6;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(9+13*x)*diff(y(x),x)+(7+5*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1 + 4

7x− 5
28x

2 + 5
42x

3 − 5
48x

4 + 7
66x

5 +O(x6)
)

x

+ c2(−86400− 449280x− 617760x2 +O(x6))
x7

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 54� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]+x*(9+13*x)*y'[x]+(7+5*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−5x3

48 + 5x2

42 − 5x
28 + 1

x
+ 4

7

)
+ c1

(
1
x7 + 26

5x6 + 143
20x5

)

2443
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7.16.19 problem 15
Internal problem ID [1431]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(1 + 2x) y′′ − 2x(4− x) y′ − (5x+ 7) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 41� �
Order:=6;
dsolve(4*x^2*(1+2*x)*diff(y(x),x$2)-2*x*(4-x)*diff(y(x),x)-(7+5*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1− 18
5 x+ 39

4 x
2 − 663

28 x
3 + 13923

256 x4 − 7735
64 x5 +O(x6)

)
+ c2

(
−144− 405

8 x4 + 729
4 x5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 67� �
AsymptoticDSolveValue[4*x^2*(1+2*x)*y''[x]-2*x*(4-x)*y'[x]-(7+5*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1√
x

− 35x7/2

128

)
+ c2

(
13923x15/2

256 − 663x13/2

28 + 39x11/2

4 − 18x9/2

5 + x7/2
)
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7.16.20 problem 16
Internal problem ID [1432]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 45� �
Order:=6;
dsolve(3*x^2*(3+x)*diff(y(x),x$2)-x*(15+x)*diff(y(x),x)-20*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1− 4
9x+ 13

81x
2 − 832

15309x
3 + 2470

137781x
4 − 21736

3720087x
5 +O(x6)

)
+ c2

(
−144− 64

3 x+ 16
27x

2 − 112
6561x

4 + 448
59049x

5 +O(x6)
)

x
2
3

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 85� �
AsymptoticDSolveValue[3*x^2*(3+x)*y''[x]-x*(15+x)*y'[x]-20*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
7x10/3

59049 − x4/3

243 + 1
x2/3

+ 4 3
√
x

27

)
+ c2

(
2470x22/3

137781 − 832x19/3

15309 + 13x16/3

81 − 4x13/3

9 + x10/3
)

2445
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7.16.21 problem 17
Internal problem ID [1433]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1-10*x)*diff(y(x),x)-(9-10*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1 + 2x+ 9

4x
2 + 5

3x
3 + 5

6x
4 + 3

11x
5 +O

(
x6))

+ c2(−86400− 898560x− 4043520x2 − 9884160x3 − 12355200x4 +O(x6))
x3

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]+x*(1-10*x)*y'[x]-(9-10*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x3 + 52

5x2 + 143x+ 234
5x + 572

5

)
+ c2

(
5x7

6 + 5x6

3 + 9x5

4 + 2x4 + x3
)

2446



7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.22 problem 18
Internal problem ID [1434]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + 3y′x2 − (6− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)+3*x^2*diff(y(x),x)-(6-x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
(
1− 8

3x+
100
21 x2− 50

7 x3+ 175
18 x4− 112

9 x5+O
(
x6))+ c2(2880 + 720x+O(x6))

x2

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]+3*x^2*y'[x]-(6-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x2 + 1

4x

)
+ c2

(
175x7

18 − 50x6

7 + 100x5

21 − 8x4

3 + x3
)
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7.16.23 problem 19
Internal problem ID [1435]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 43� �
Order:=6;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)-2*x*(3+14*x)*diff(y(x),x)+(6+100*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

6
(
1 + 4

3x+ 8
7x

2 + 4
7x

3 + 8
63x

4 +O
(
x6))

+ c2x
(
2880 + 51840x+ 414720x2 + 1935360x3 + 5806080x4 + 11612160x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]-2*x*(3+14*x)*y'[x]+(6+100*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
2016x5 + 672x4 + 144x3 + 18x2 + x

)
+ c2

(
8x10

63 + 4x9

7 + 8x8

7 + 4x7

3 + x6
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.24 problem 20
Internal problem ID [1436]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 37� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(6+11*x)*diff(y(x),x)+(6+32*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
6
(
1 + 2

3x+ 1
7x

2 +O
(
x6))

+ c2x
(
2880 + 15120x+ 30240x2 + 25200x3 − 15120x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 51� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]-x*(6+11*x)*y'[x]+(6+32*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x8

7 + 2x7

3 + x6
)
+ c1

(
35x4

4 + 21x3

2 + 21x2

4 + x

)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.25 problem 21
Internal problem ID [1437]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(4x+ 1) y′ − (49 + 27x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
Order:=6;
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+4*x)*diff(y(x),x)-(49+27*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

= c1x
7(1− 2x+ 3x2 − 4x3 + 5x4 − 6x5 +O(x6)) + c2(3628800− 3024000x+ 2419200x2 − 1814400x3 + 1209600x4 − 604800x5 +O(x6))

x
7
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x^2*(1+x)*y''[x]+4*x*(1+4*x)*y'[x]-(49+27*x)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
2

3x3/2 −
5

6x5/2 +
1

x7/2 +
√
x

3 − 1
2
√
x

)
+c2

(
5x15/2−4x13/2+3x11/2−2x9/2+x7/2)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.26 problem 22
Internal problem ID [1438]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2(1 + 2x) y′′ − x(9 + 8x) y′ − 12yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 44� �
Order:=6;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)-x*(9+8*x)*diff(y(x),x)-12*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

10(1− 8x+ 40x2 − 160x3 + 560x4 − 1792x5 +O
(
x6))

+ c2
(
−1316818944000 + 1755758592000x− 2194698240000x2 + 2508226560000x3

− 2508226560000x4 + 2006581248000x5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 62� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]-x*(9+8*x)*y'[x]-12*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
40x4

21 − 40x3

21 + 5x2

3 − 4x
3 + 1

)
+ c2

(
560x14 − 160x13 + 40x12 − 8x11 + x10)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.27 problem 23
Internal problem ID [1439]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(7-2*x^2)*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

1− 7
2x

2 + 63
8 x4 +O

(
x6)) c1x

4

+ c2
(
ln(x)

(
1080x4 +O

(
x6))+ (−144− 216x2 + 2106x4 +O

(
x6))))x2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 57� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-x*(7-2*x^2)*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
63x10

8 − 7x8

2 + x6
)
+ c1

(
−15

2 x6 log(x)− 1
4
(
31x4 − 6x2 − 4

)
x2
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.28 problem 24
Internal problem ID [1440]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 7

)
y′ + 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(7-x^2)*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

1− 1
2x

2 + 1
8x

4 +O
(
x6)) c1x

4

+ c2
(
ln(x)

(
72x4 +O

(
x6))+ (−144− 72x2 + 54x4 +O

(
x6))))x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 55� �
AsymptoticDSolveValue[x^2*y''[x]-x*(7-x^2)*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x10

8 − x8

2 + x6
)
+ c1

(
−1
2x

6 log(x)− 1
4
(
x4 − 2x2 − 4

)
x2
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.29 problem 25
Internal problem ID [1441]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − 5y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)-5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

6
(
1− 1

16x
2 + 1

640x
4 +O

(
x6))+ c2

(
−86400− 10800x2 − 1350x4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x*y''[x]-5*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 + x2

8 + 1
)
+ c2

(
x10

640 − x8

16 + x6
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.30 problem 26
Internal problem ID [1442]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1+2*x^2)*diff(y(x),x)-(1-10*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 3
2x

2 + x4 +O(x6)
)
+ c2(ln(x) (8x2 − 12x4 +O(x6)) + (−2 + 2x2 + 4x4 +O(x6)))

x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1+2*x^2)*y'[x]-(1-10*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5 − 3x3

2 + x

)
+ c1

(
2x
(
3x2 − 2

)
log(x)− 5x4 − x2 − 1

x

)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.31 problem 27
Internal problem ID [1443]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′x−
(
−x2 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-(3-x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c1x
4(1− 1

12x
2 + 1

384x
4 +O(x6)

)
+ c2(ln(x) (9x4 +O(x6)) + (−144− 36x2 +O(x6)))

x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]-(3-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
(x2 + 8)2

64x − 1
16x

3 log(x)
)

+ c2

(
x7

384 − x5

12 + x3
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.32 problem 28
Internal problem ID [1444]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x
(
x2 + 8

)
y′ +

(
3x2 + 5

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+2*x*(8+x^2)*diff(y(x),x)+(5+3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 1

16x
2 + 1

256x
4 +O(x6)

)
x2 + c2

(
ln(x)

(
−1

2x
2 + 1

32x
4 +O(x6)

)
+
(
−2 + 1

2x
2 − 3

128x
4 +O(x6)

))
x

5
2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 72� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x*(8+x^2)*y'[x]+(5+3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x7/2

256 − x3/2

16 + 1√
x

)
+ c1

(
5x4 − 96x2 + 256

256x5/2 − (x2 − 16) log(x)
64

√
x

)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.33 problem 29
Internal problem ID [1445]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + x
(
x2 + 1

)
y′ −

(
−3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1+x^2)*diff(y(x),x)-(1-3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c1x
2(1− 1

2x
2 + 1

8x
4 +O(x6)

)
+ c2(ln(x) (2x2 − x4 +O(x6)) + (−2 + x2 +O(x6)))

x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 51� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1+x^2)*y'[x]-(1-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

8 − x3

2 + x

)
+ c1

(
1
2x
(
x2 − 2

)
log(x)− x4 − 4

4x

)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.34 problem 30
Internal problem ID [1446]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−2x2 + 1

)
y′ − 4y

(
2x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x^2)*diff(y(x),x)-4*(1+2*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1 + x2 + 1
2x

4 +O(x6)
)
+ c2(ln(x) (288x4 +O(x6)) + (−144 + 144x2 + 216x4 +O(x6)))

x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 45� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-2*x^2)*y'[x]-4*(1+2*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−2x2 log(x)− x4 + x2 − 1

x2

)
+ c2

(
x6

2 + x4 + x2
)

2459



7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.35 problem 31
Internal problem ID [1447]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 8y′x−
(
−x2 + 35

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+8*x*diff(y(x),x)-(35-x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

6(1− 1
64x

2 + 1
10240x

4 +O(x6)
)
+ c2

(
−86400− 2700x2 − 675

8 x4 +O(x6)
)

x
7
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[4*x^2*y''[x]+8*x*y'[x]-(35-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1

32x3/2 + 1
x7/2 +

√
x

1024

)
+ c2

(
x13/2

10240 − x9/2

64 + x5/2
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.36 problem 32
Internal problem ID [1448]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ − 3x
(
2x2 + 11

)
y′ +

(
10x2 + 13

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 49� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)-3*x*(11+2*x^2)*diff(y(x),x)+(13+10*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
3

(
x4
(
1 + 4

27x
2 + 7

486x
4 +O

(
x6)) c1

+ c2

(
ln(x)

(
−32

9 x4 +O
(
x6))+

(
−144− 32x2 − 8

3x
4 +O

(
x6))))

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 62� �
AsymptoticDSolveValue[9*x^2*y''[x]-3*x*(11+2*x^2)*y'[x]+(13+10*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x25/3

486 + 4x19/3

27 + x13/3
)
+ c1

(
2
81x

13/3 log(x) + 1
81
(
x2 + 9

)2 3
√
x

)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.37 problem 33
Internal problem ID [1449]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + x
(
−2x2 + 1

)
y′ − 4

(
1− x2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x^2)*diff(y(x),x)-4*(1-x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

4(1 + O(x6)) + ln(x) (288x4 +O(x6)) c2 + (−144− 288x2 − 216x4 +O(x6)) c2
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 37� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-2*x^2)*y'[x]-4*(1-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
2 + c1

(
2x4 + 2x2 + 1

x2 − 2x2 log(x)
)
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7.16. Chapter 7 Series Solutions of Linear . . . CHAPTER 7. ELEMENTARY . . .

7.16.38 problem 34
Internal problem ID [1450]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-3*x^2)*diff(y(x),x)-4*(1-3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1− 1
2x

2 +O(x6)
)
+ ln(x) (1944x4 +O(x6)) c2 + (−144− 648x2 − 810x4 +O(x6)) c2

x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-3*x^2)*y'[x]-4*(1-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x2 − x4

2

)
+ c1

(
18x4 + 9x2 + 2

2x2 − 27
2 x2 log(x)

)
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7.16.39 problem 35
Internal problem ID [1451]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
11x2 + 5

)
y′ + 24yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 30� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+11*x^2)*diff(y(x),x)+24*x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2x2 + 3x4 +O

(
x6)) c1 + c2(−144 + 432x4 +O(x6))

x4

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 27� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*(5+11*x^2)*y'[x]+24*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x4 − 1

)
+ c2

(
3x4 − 2x2 + 1

)
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7.16.40 problem 36
Internal problem ID [1452]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 8y′x−

(
−x2 + 35

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+8*x*diff(y(x),x)-(35-x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

6(1− 1
4x

2 + 1
10x

4 +O(x6)
)
+ c2(−86400− 172800x2 − 86400x4 +O(x6))

x
7
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 52� �
AsymptoticDSolveValue[4*x^2*(1+x^2)*y''[x]+8*x*y'[x]-(35-x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
2

x3/2 + 1
x7/2 +

√
x

)
+ c2

(
x13/2

10 − x9/2

4 + x5/2
)
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7.16.41 problem 37
Internal problem ID [1453]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(5-x^2)*diff(y(x),x)-(7+25*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
7
(
1− 6

5x
2 + 7

5x
4 +O

(
x6))

+ c2(−203212800 + 406425600x2 − 609638400x4 +O(x6))
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]-x*(5-x^2)*y'[x]-(7+25*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3x3 − 2x+ 1

x

)
+ c2

(
7x11

5 − 6x9

5 + x7
)
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7.16.42 problem 38
Internal problem ID [1454]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+2*x^2)*diff(y(x),x)-21*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1− 1

2x
2 + 15

56x
4 +O

(
x6))

+ c2(−1316818944000− 3456649728000x2 − 2880541440000x4 +O(x6))
x7

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 46� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*(5+2*x^2)*y'[x]-21*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x7 + 21

8x5 + 35
16x3

)
+ c2

(
15x7

56 − x5

2 + x3
)
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7.16.43 problem 39
Internal problem ID [1455]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x2) y′′ − x
(
x2 + 3

)
y′ − 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 54� �
Order:=6;
dsolve(x^2*(1+2*x^2)*diff(y(x),x$2)-x*(3+x^2)*diff(y(x),x)-2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4
(
1 + 2

5x− 8
5x

2 − 86
105x

3 + 445
168x

4 + 9571
6300x

5 +O
(
x6))

+ c2

(
ln(x)

(
24x4 + 48

5 x5 +O
(
x6))

+
(
−144 + 96x− 48x2 + 210x4 + 1812

25 x5 +O
(
x6)))

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x^2*(1+2*x^2)*y''[x]-x*(3+x^2)*y'[x]-2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
12
(
3x4 + 4x2 − 8x+ 12

)
− 1

6x
4 log(x)

)
+ c2

(
445x8

168 − 86x7

105 − 8x6

5 + 2x5

5 + x4
)
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7.16.44 problem 40
Internal problem ID [1456]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 7 Series Solutions of Linear Second Equations. 7.6 THE METHOD OF FROBE-
NIUS III. Exercises 7.7. Page 389
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(2+x^2)*diff(y(x),x)-(15+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

4(1− 1
6x

2 + 1
16x

4 +O(x6)
)
+ c2(−144− 216x2 − 54x4 +O(x6))
x

5
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 58� �
AsymptoticDSolveValue[4*x^2*(1+x^2)*y''[x]+4*x*(2+x^2)*y'[x]-(15+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3x3/2

8 + 1
x5/2 + 3

2
√
x

)
+ c2

(
x11/2

16 − x7/2

6 + x3/2
)
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7.17. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.17.1 problem section 9.1, problem 2
Internal problem ID [1457]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ − x2y′′ − 2y′x+ 6y = 0

With initial conditions

[y(−1) = −4, y′(−1) = −14, y′′(−1) = −20]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 20� �
dsolve([x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(-1) = -4, D(y)(-1) = -14, (D@@2)(y)(-1) = -20],y(x), singsol=all)� �

y(x) = 9x4 + 22x3 + 25
3x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[{x^3*y'''[x]-x^2*y''[x]-2*x*y'[x]+6*y[x]==0,{y[-1]==-4,y'[-1]==-14,y''[-1]==-20}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (9x+ 22)x3 + 25
3x
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7.17.2 problem section 9.1, problem 3
Internal problem ID [1458]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 3.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y′′′ − 7y′′ − y′ + 6y = 0

With initial conditions

[y(0) = 5, y′(0) = −6, y′′(0) = 10, y′′′(0) = −36]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$4)+diff(y(x),x$3)-7*diff(y(x),x$2)-diff(y(x),x)+6*y(x)=0,y(0) = 5, D(y)(0) = -6, (D@@2)(y)(0) = 10, (D@@3)(y)(0) = -36],y(x), singsol=all)� �

y(x) =
(
−e5x + 2 e4x + 3 e2x + 1

)
e−3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{y''''[x]+y'''[x]-7*y''[x]-y'[x]+6*y[x]==0,{y[0]==5,y'[0]==-6,y''[0]==10,y'''[0]==-36}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x + 3e−x + 2ex − e2x
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7.17.3 problem section 9.1, problem 5(b) 1
Internal problem ID [1459]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 5(b) 1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ − x2y′′ − 2y′x+ 6y = 0

With initial conditions

[y(1) = 1, y′(1) = 0, y′′(1) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 18� �
dsolve([x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(1) = 1, D(y)(1) = 0, (D@@2)(y)(1) = 0],y(x), singsol=all)� �

y(x) = −x4 + 2x3 + 1
2x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[{x^3*y'''[x]-x^2*y''[x]-2*x*y'[x]+6*y[x]==0,{y[1]==1,y'[1]==0,y''[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3

2 + x2 + 1
2x
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7.17.4 problem section 9.1, problem 5(b) 2
Internal problem ID [1460]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 5(b) 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ − x2y′′ − 2y′x+ 6y = 0

With initial conditions

[y(1) = 0, y′(1) = 1, y′′(1) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 14� �
dsolve([x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(1) = 0, D(y)(1) = 1, (D@@2)(y)(1) = 0],y(x), singsol=all)� �

y(x) = x3 − 1
3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 17� �
DSolve[{x^3*y'''[x]-x^2*y''[x]-2*x*y'[x]+6*y[x]==0,{y[1]==0,y'[1]==1,y''[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 − 1
3x
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7.17.5 problem section 9.1, problem 5(b) 3
Internal problem ID [1461]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 5(b) 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ − x2y′′ − 2y′x+ 6y = 0

With initial conditions

[y(1) = 0, y′(1) = 0, y′′(1) = 1]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 20� �
dsolve([x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(1) = 0, D(y)(1) = 0, (D@@2)(y)(1) = 1],y(x), singsol=all)� �

y(x) = 3x4 − 4x3 + 1
12x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[{x^3*y'''[x]-x^2*y''[x]-2*x*y'[x]+6*y[x]==0,{y[1]==0,y'[1]==0,y''[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (3x− 4)x3 + 1
12x
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7.17.6 problem section 9.1, problem 5(b)
Internal problem ID [1462]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 5(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ − x2y′′ − 2y′x+ 6y = 0

With initial conditions

[y(1) = k0, y
′(1) = k1, y

′′(1) = k2]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 42� �
dsolve([x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(1) = k__0, D(y)(1) = k__1, (D@@2)(y)(1) = k__2],y(x), singsol=all)� �

y(x) = (−6k0 + 3k2)x4 + (12k0 + 4k1 − 4k2)x3 + 6k0 − 4k1 + k2
12x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 43� �
DSolve[{x^3*y'''[x]-x^2*y''[x]-2*x*y'[x]+6*y[x]==0,{y[1]==k0,y'[1]==k1,y''[1]==k2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4x3(3k0+ k1− k2) + 3x4(k2− 2k0) + 6k0− 4k1+ k2
12x
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7.17.7 problem section 9.1, problem 6(a)
Internal problem ID [1463]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 6(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − y′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e−x + c3e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]+y''[x]-y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2x+ c1) + c3e
x
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7.17.8 problem section 9.1, problem 6(b)
Internal problem ID [1464]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.1. Page 471
Problem number: section 9.1, problem 6(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ + 7y′ − 5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+7*diff(y(x),x)-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex sin (2x) + c3ex cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y'''[x]-3*y''[x]+7*y'[x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(2x) + c1 sin(2x) + c3)
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7.18 Chapter 9 Introduction to Linear Higher Order
Equations. Section 9.2. constant coefficient.
Page 483
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.1 problem section 9.2, problem 1
Internal problem ID [1465]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ + 3y′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2x ex + c3exx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[y'''[x]-3*y''[x]+3*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x(c3x+ c2) + c1)

2480



7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.2 problem section 9.2, problem 2
Internal problem ID [1466]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 2.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 8y′′ − 9y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$4)+8*diff(y(x),x$2)-9*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3 sin (3x) + c4 cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''''[x]+8*y''[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + c4e

x + c1 cos(3x) + c2 sin(3x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.3 problem section 9.2, problem 3
Internal problem ID [1467]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y′′ + 16y′ − 16y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)-diff(y(x),x$2)+16*diff(y(x),x)-16*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2 sin (4x) + c3 cos (4x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y'''[x]-y''[x]+16*y'[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
x + c1 cos(4x) + c2 sin(4x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.4 problem section 9.2, problem 4
Internal problem ID [1468]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 4.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′′′ + 3y′′ − 2y′ − 3y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 21� �
dsolve(2*diff(y(x),x$3)+3*diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 + c2e−x + c3ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[2*y'''[x]+3*y''[x]-2*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−3x/2 + c2e

−x + c3e
x
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.5 problem section 9.2, problem 5
Internal problem ID [1469]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 5y′′ + 9y′ + 5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)+5*diff(y(x),x$2)+9*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−2x sin(x) + c3e−2x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[x]+5*y''[x]+9*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c3ex + c2 cos(x) + c1 sin(x))
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.6 problem section 9.2, problem 6
Internal problem ID [1470]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 6.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

4y′′′ − 8y′′ + 5y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(4*diff(y(x),x$3)-8*diff(y(x),x$2)+5*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e
x
2 + c3e

x
2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[4*y'''[x]-8*y''[x]+5*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2(c2x+ c1) + c3e
x
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.7 problem section 9.2, problem 7
Internal problem ID [1471]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 7.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

27y′′′ + 27y′′ + 9y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(27*diff(y(x),x$3)+27*diff(y(x),x$2)+9*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
3 + c2e−

x
3x+ c3e−

x
3x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[27*y'''[x]+27*y''[x]+9*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/3(x(c3x+ c2) + c1)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.8 problem section 9.2, problem 8
Internal problem ID [1472]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$4)+diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 24� �
DSolve[y''''[x]+y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4x− c1 cos(x)− c2 sin(x) + c3
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.9 problem section 9.2, problem 9
Internal problem ID [1473]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 9.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 16y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$4)-16*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−2x + c3 sin (2x) + c4 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36� �
DSolve[y''''[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x + c3e

−2x + c2 cos(2x) + c4 sin(2x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.10 problem section 9.2, problem 10
Internal problem ID [1474]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 10.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 12y′′ + 36y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$4)+12*diff(y(x),x$2)+36*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

6 x
)
+ c2 cos

(√
6 x
)
+ c3 sin

(√
6 x
)
x+ c4 cos

(√
6 x
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38� �
DSolve[y''''[x]+12*y''[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos
(√

6 x
)
+ (c4x+ c3) sin

(√
6 x
)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.11 problem section 9.2, problem 11
Internal problem ID [1475]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 11.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

16y′′′′ − 72y′′ + 81y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(16*diff(y(x),x$4)-72*diff(y(x),x$2)+81*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 + c2e−

3x
2 x+ c3e

3x
2 + c4e

3x
2 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[16*y''''[x]-72*y''[x]+81*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2(c2x+ e3x(c4x+ c3) + c1
)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.12 problem section 9.2, problem 12
Internal problem ID [1476]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 12.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

6y′′′′ + 5y′′′ + 7y′′ + 5y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(6*diff(y(x),x$4)+5*diff(y(x),x$3)+7*diff(y(x),x$2)+5*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
3 + c2e−

x
2 + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 37� �
DSolve[6*y''''[x]+5*y'''[x]+7*y''[x]+5*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2(c3ex/6 + c4
)
+ c1 cos(x) + c2 sin(x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.13 problem section 9.2, problem 13
Internal problem ID [1477]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 13.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

4y′′′′ + 12y′′′ + 3y′′ − 13y′ − 6y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(4*diff(y(x),x$4)+12*diff(y(x),x$3)+3*diff(y(x),x$2)-13*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 + c2e−

x
2 + c3ex + c4e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 41� �
DSolve[4*y''''[x]+12*y'''[x]+3*y''[x]-13*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(ex/2(c2ex + c4e
5x/2 + c1

)
+ c3

)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.14 problem section 9.2, problem 14
Internal problem ID [1478]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 4y′′′ + 7y′′ − 6y′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+7*diff(y(x),x$2)-6*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2x ex + c3 sin(x)ex + c4 cos(x)ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''''[x]-4*y'''[x]+7*y''[x]-6*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c4x+ c2 cos(x) + c1 sin(x) + c3)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.15 problem section 9.2, problem 15
Internal problem ID [1479]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 15.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 2y′′ + 4y′ − 8y = 0

With initial conditions

[y(0) = 2, y′(0) = −2, y′′(0) = 2]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$3)-2*diff(y(x),x$2)+4*diff(y(x),x)-8*y(x)=0,y(0) = 2, D(y)(0) = -2, (D@@2)(y)(0) = 2],y(x), singsol=all)� �

y(x) = 5 e2x
4 − 9 sin (2x)

4 + 3 cos (2x)
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y'''[x]-2*y''[x]+4*y'[x]-8*y[x]==0,{y[0]==2,y'[0]==-2,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x − 2 sin(2x) + cos(2x)

2494



7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.16 problem section 9.2, problem 16
Internal problem ID [1480]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 16.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − y′ − 3y = 0

With initial conditions

[y(0) = 0, y′(0) = 14, y′′(0) = −40]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$3)+3*diff(y(x),x$2)-diff(y(x),x)-3*y(x)=0,y(0) = 0, D(y)(0) = 14, (D@@2)(y)(0) = -40],y(x), singsol=all)� �

y(x) =
(
2 e4x + 3 e2x − 5

)
e−3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{y'''[x]+3*y''[x]-y'[x]-3*y[x]==0,{y[0]==0,y'[0]==14,y''[0]==-40}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5e−3x + 3e−x + 2ex
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.17 problem section 9.2, problem 17
Internal problem ID [1481]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 17.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y′′ − y′ + y = 0

With initial conditions

[y(0) = −2, y′(0) = 9, y′′(0) = 4]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$3)-diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(0) = -2, D(y)(0) = 9, (D@@2)(y)(0) = 4],y(x), singsol=all)� �

y(x) = −4 e−x + (3x+ 2) ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[{y'''[x]-y''[x]-y'[x]+y[x]==0,{y[0]==-2,y'[0]==9,y''[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(3x+ 2)− 4e−x
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.18 problem section 9.2, problem 18
Internal problem ID [1482]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 18.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 2y′ − 4y = 0

With initial conditions

[y(0) = 6, y′(0) = 3, y′′(0) = 22]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 27� �
dsolve([diff(y(x),x$3)-2*diff(y(x),x)-4*y(x)=0,y(0) = 6, D(y)(0) = 3, (D@@2)(y)(0) = 22],y(x), singsol=all)� �

y(x) = (2 cos(x)− 3 sin(x)) e−x + 4 e2x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27� �
DSolve[{y'''[x]-2*y'[x]-4*y[x]==0,{y[0]==6,y'[0]==3,y''[0]==22}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
4e3x − 3 sin(x) + 2 cos(x)

)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.19 problem section 9.2, problem 19
Internal problem ID [1483]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 19.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

3y′′′ − y′′ − 7y′ + 5y = 0

With initial conditions [
y(0) = 14

5 , y′(0) = 0, y′′(0) = 10
]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 18� �
dsolve([3*diff(y(x),x$3)-diff(y(x),x$2)-7*diff(y(x),x)+5*y(x)=0,y(0) = 14/5, D(y)(0) = 0, (D@@2)(y)(0) = 10],y(x), singsol=all)� �

y(x) = (10x+ 5) e− 5x
3 e 8x

3

5 + 9 e− 5x
3

5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[{3*y'''[x]-y''[x]-7*y'[x]+5*y[x]==0,{y[0]==14/5,y'[0]==0,y''[0]==10}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(2x+ 1) + 9
5e

−5x/3
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.20 problem section 9.2, problem 20
Internal problem ID [1484]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 20.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 6y′′ + 12y′ − 8y = 0

With initial conditions

[y(0) = 1, y′(0) = −1, y′′(0) = −4]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$3)-6*diff(y(x),x$2)+12*diff(y(x),x)-8*y(x)=0,y(0) = 1, D(y)(0) = -1, (D@@2)(y)(0) = -4],y(x), singsol=all)� �

y(x) = e2x
(
2x2 − 3x+ 1

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{y'''[x]-6*y''[x]+12*y'[x]-8*y[x]==0,{y[0]==1,y'[0]==-1,y''[0]==-4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x− 1)(2x− 1)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.21 problem section 9.2, problem 21
Internal problem ID [1485]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 21.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′′′ − 11y′′ + 12y′ + 9y = 0

With initial conditions

[y(0) = 6, y′(0) = 3, y′′(0) = 13]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 21� �
dsolve([2*diff(y(x),x$3)-11*diff(y(x),x$2)+12*diff(y(x),x)+9*y(x)=0,y(0) = 6, D(y)(0) = 3, (D@@2)(y)(0) = 13],y(x), singsol=all)� �

y(x) = 4 e−x
2 + (2− x) e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{2*y'''[x]-11*y''[x]+12*y'[x]+9*y[x]==0,{y[0]==6,y'[0]==3,y''[0]==13}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4e−x/2 − e3x(x− 2)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.22 problem section 9.2, problem 22
Internal problem ID [1486]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 22.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

8y′′′ − 4y′′ − 2y′ + y = 0

With initial conditions

[y(0) = 4, y′(0) = −3, y′′(0) = −1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 22� �
dsolve([8*diff(y(x),x$3)-4*diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(0) = 4, D(y)(0) = -3, (D@@2)(y)(0) = -1],y(x), singsol=all)� �

y(x) = 3 e−x
2 + ex

2 − 2 ex
2x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56� �
DSolve[{8*y'''[x]-4*y''[x]-2*y'[x]-2*y[x]==0,{y[0]==4,y'[0]==-3,y''[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
21e

−x/4

(
51 cos

(√
3 x

4

)
− 13

√
3 sin

(√
3 x

4

))
− 6ex

7
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.23 problem section 9.2, problem 23
Internal problem ID [1487]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 23.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 16y = 0

With initial conditions

[y(0) = 2, y′(0) = 2, y′′(0) = −2, y′′′(0) = 0]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 29� �
dsolve([diff(y(x),x$4)-16*y(x)=0,y(0) = 2, D(y)(0) = 2, (D@@2)(y)(0) = -2, (D@@3)(y)(0) = 0],y(x), singsol=all)� �

y(x) = 5 e2x
8 + e−2x

8 + sin (2x)
2 + 5 cos (2x)

4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[{y''''[x]-16*y[x]==0,{y[0]==2,y'[0]==2,y''[0]==-2,y'''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(2 sin(2x) + 5 cos(2x) + 2 sinh(2x) + 3 cosh(2x))
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.24 problem section 9.2, problem 24
Internal problem ID [1488]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 24.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 6y′′′ + 7y′′ + 6y′ − 8y = 0

With initial conditions

[y(0) = −2, y′(0) = −8, y′′(0) = −14, y′′′(0) = −62]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$4)-6*diff(y(x),x$3)+7*diff(y(x),x$2)+6*diff(y(x),x)-8*y(x)=0,y(0) = -2, D(y)(0) = -8, (D@@2)(y)(0) = -14, (D@@3)(y)(0) = -62],y(x), singsol=all)� �

y(x) = −e4x + 2 e−x + e2x − 4 ex

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{y''''[x]-6*y'''[x]+7*y''[x]+6*y'[x]-8*y[x]==0,{y[0]==-2,y'[0]==-8,y''[0]==-14,y'''[0]==-62}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e−x − 4ex + e2x − e4x
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.25 problem section 9.2, problem 25
Internal problem ID [1489]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 25.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

4y′′′′ − 13y′′ + 9y = 0

With initial conditions

[y(0) = 1, y′(0) = 3, y′′(0) = 1, y′′′(0) = 3]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 15� �
dsolve([4*diff(y(x),x$4)-13*diff(y(x),x$2)+9*y(x)=0,y(0) = 1, D(y)(0) = 3, (D@@2)(y)(0) = 1, (D@@3)(y)(0) = 3],y(x), singsol=all)� �

y(x) = −e−x + 2 ex

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12� �
DSolve[{4*y''''[x]-13*y''[x]+9*y[x]==0,{y[0]==1,y'[0]==3,y''[0]==1,y'''[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 sinh(x) + cosh(x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.26 problem section 9.2, problem 26
Internal problem ID [1490]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 26.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′′ − 2y′′ − 8y′ − 8y = 0

With initial conditions

[y(0) = 5, y′(0) = −2, y′′(0) = 6, y′′′(0) = 8]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 28� �
dsolve([diff(y(x),x$4)+2*diff(y(x),x$3)-2*diff(y(x),x$2)-8*diff(y(x),x)-8*y(x)=0,y(0) = 5, D(y)(0) = -2, (D@@2)(y)(0) = 6, (D@@3)(y)(0) = 8],y(x), singsol=all)� �

y(x) =
(
e4x + 1 + (3 cos(x) + sin(x)) ex

)
e−2x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29� �
DSolve[{y''''[x]+2*y'''[x]-2*y''[x]-8*y'[x]-8*y[x]==0,{y[0]==5,y'[0]==-2,y''[0]==6,y'''[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(e4x + ex(sin(x) + 3 cos(x)) + 1
)

2505



7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.27 problem section 9.2, problem 27
Internal problem ID [1491]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 27.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

4y′′′′ + 8y′′′ + 19y′′ + 32y′ + 12y = 0

With initial conditions[
y(0) = 3, y′(0) = −3, y′′(0) = −7

2 , y
′′′(0) = 31

4

]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 21� �
dsolve([4*diff(y(x),x$4)+8*diff(y(x),x$3)+19*diff(y(x),x$2)+32*diff(y(x),x)+12*y(x)=0,y(0) = 3, D(y)(0) = -3, (D@@2)(y)(0) = -7/2, (D@@3)(y)(0) = 31/4],y(x), singsol=all)� �

y(x) = 2 e−x
2 − sin (2x) + cos (2x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29� �
DSolve[{y''''[x]+2*y'''[x]-2*y''[x]-8*y'[x]-8*y[x]==0,{y[0]==5,y'[0]==-2,y''[0]==6,y'''[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(e4x + ex(sin(x) + 3 cos(x)) + 1
)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.28 problem section 9.2, problem 43(a)
Internal problem ID [1492]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(a).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$4)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 30� �
DSolve[y''''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c3e

−x + c2 cos(x) + c4 sin(x)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.29 problem section 9.2, problem 43(b)
Internal problem ID [1493]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(b).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 71� �
dsolve(diff(y(x),x$4)+y(x)=0,y(x), singsol=all)� �

y(x) = −c1e−
√
2 x
2 sin

(√
2 x

2

)
− c2e

√
2 x
2 sin

(√
2 x

2

)

+ c3e−
√
2 x
2 cos

(√
2 x

2

)
+ c4e

√
2 x
2 cos

(√
2 x

2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
DSolve[y''''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− x√

2

((
c1e

√
2 x + c2

)
cos
(

x√
2

)
+
(
c4e

√
2 x + c3

)
sin
(

x√
2

))
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7.18.30 problem section 9.2, problem 43(c)
Internal problem ID [1494]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(c).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 64y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$4)+64*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x sin (2x) + c2e−2x cos (2x) + c3e2x sin (2x) + c4e2x cos (2x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 44� �
DSolve[y''''[x]+64*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x((c4e4x + c1
)
cos(2x) +

(
c3e

4x + c2
)
sin(2x)

)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.31 problem section 9.2, problem 43(d)
Internal problem ID [1495]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(d).
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(6) − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 67� �
dsolve(diff(y(x),x$6)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3e−
x
2 sin

(√
3 x

2

)
+ c4e−

x
2 cos

(√
3 x

2

)

+ c5e
x
2 sin

(√
3 x

2

)
+ c6e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 71� �
DSolve[y''''''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c4e

−x + e−x/2

(
(c2ex + c3) cos

(√
3 x

2

)
+ (c6ex + c5) sin

(√
3 x

2

))
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.32 problem section 9.2, problem 43(e)
Internal problem ID [1496]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(e).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 64y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$4)+64*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x sin (2x) + c2e−2x cos (2x) + c3e2x sin (2x) + c4e2x cos (2x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 44� �
DSolve[y''''[x]+64*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x((c4e4x + c1
)
cos(2x) +

(
c3e

4x + c2
)
sin(2x)

)
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7.18. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.18.33 problem section 9.2, problem 43(g)
Internal problem ID [1497]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.2. constant coeffi-
cient. Page 483
Problem number: section 9.2, problem 43(g).
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) + y′′′′ + y′′′ + y′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
dsolve(diff(y(x),x$5)+diff(y(x),x$4)+diff(y(x),x$3)+diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−
x
2 sin

(√
3 x

2

)
+ c3e−

x
2 cos

(√
3 x

2

)

+ c4e
x
2 sin

(√
3 x

2

)
+ c5e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
DSolve[y'''''[x]+y''''[x]+y'''[x]+y''[x]+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
ex/2

(
(c3ex + c2) cos

(√
3 x

2

)
+ (c4ex + c1) sin

(√
3 x

2

))
+ c5

)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.1 problem section 9.3, problem 1
Internal problem ID [1498]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 6y′′ + 11y′ − 6y + ex
(
−24x2 + 76x+ 4

)
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 63� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+11*diff(y(x),x)-6*y(x)=-exp(x)*(4+76*x-24*x^2),y(x), singsol=all)� �

y(x) = x(4x2 − x− 17) (24x2ex − 76x ex − 4 ex)
24x2 − 76x− 4 + c1ex + c2e2x + c3e3x

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 44� �
DSolve[y'''[x]-6*y''[x]+11*y'[x]-6*y[x]==-Exp[x]*(4+76*x-24*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x(2x(x(4x− 1)− 17) + 2ex(c3ex + c2)− 49 + 2c1)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.2 problem section 9.3, problem 2
Internal problem ID [1499]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 2y′′ − 5y′ + 6y − e−3x(6x2 − 23x+ 32
)
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$3)-2*diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=exp(-3*x)*(32-23*x+6*x^2),y(x), singsol=all)� �

y(x) = −(x2 − x+ 3) e−3x

4 + c1ex + c2e−2x + c3e3x

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 44� �
DSolve[y'''[x]-2*y''[x]-5*y'[x]+6*y[x]==Exp[-3*x]*(32-23*x+6*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
4e

−3x((x− 1)x+ 3) + c1e
−2x + c2e

x + c3e
3x
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.3 problem section 9.3, problem 3
Internal problem ID [1500]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

4y′′′ + 8y′′ − y′ − 2y + ex
(
6x2 + 45x+ 4

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 64� �
dsolve(4*diff(y(x),x$3)+8*diff(y(x),x$2)-diff(y(x),x)-2*y(x)=-exp(x)*(4+45*x+6*x^2),y(x), singsol=all)� �

y(x) = (18x2 + 27x− 149) (−6x2ex − 45x ex − 4 ex)
162x2 + 1215x+ 108 + e−2xc1 + c2e−

x
2 + c3e

x
2

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 51� �
DSolve[4*y'''[x]+8*y''[x]-y'[x]-2*y[x]==-Exp[x]*(4+45*x+6*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
27e

x(149− 9x(2x+ 3)) + c1e
−x/2 + c2e

x/2 + c3e
−2x

2517



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.4 problem section 9.3, problem 4
Internal problem ID [1501]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 4.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ − y′ − 3y − e−2x(3x2 − 17x+ 2
)
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-diff(y(x),x)-3*y(x)=exp(-2*x)*(2-17*x+3*x^2),y(x), singsol=all)� �

y(x) =
(
x2 − 5x+ 1

)
e−2x + c1ex + c2e−3x + c3e−x

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 39� �
DSolve[y'''[x]+3*y''[x]-y'[x]-3*y[x]==Exp[-2*x]*(2-17*x+3*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(ex((x− 5)x+ c2e
x + c3e

3x + 1
)
+ c1

)
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7.19.5 problem section 9.3, problem 5
Internal problem ID [1502]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ − y′ − 3y − ex
(
16x3 + 24x2 + 2x− 1

)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 76� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-diff(y(x),x)-3*y(x)=exp(x)*(-1+2*x+24*x^2+16*x^3),y(x), singsol=all)� �

y(x) = x(x3 − x2 + x− 1) (16 exx3 + 24x2ex + 2x ex − ex)
32x3 + 48x2 + 4x− 2 + c1ex + c2e−3x + c3e−x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 46� �
DSolve[y'''[x]+3*y''[x]-y'[x]-3*y[x]==Exp[x]*(-1+2*x+24*x^2+16*x^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x
(
2(x− 1)x

(
x2 + 1

)
+ 1 + 4c3

)
+ c1e

−3x + c2e
−x
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7.19.6 problem section 9.3, problem 6
Internal problem ID [1503]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 6.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + y′′ − 2y − ex
(
15x2 + 34x+ 14

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-2*y(x)=exp(x)*(14+34*x+15*x^2),y(x), singsol=all)� �

y(x) = x2(x+ 1) (15x2ex + 34x ex + 14 ex)
15x2 + 34x+ 14 + c1ex + c2e−x cos(x) + c3 sin(x)e−x

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 44� �
DSolve[y'''[x]+y''[x]-2*y[x]==Exp[x]*(14+34*x+15*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

x
(
5(x+ 1)x2 − 2 + 5c3

)
+ e−x(c2 cos(x) + c1 sin(x))
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.7 problem section 9.3, problem 7
Internal problem ID [1504]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 7.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

4y′′′ + 8y′′ − y′ − 2y + e−2x(1− 15x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 33� �
dsolve(4*diff(y(x),x$3)+8*diff(y(x),x$2)-diff(y(x),x)-2*y(x)=-exp(-2*x)*(1-15*x),y(x), singsol=all)� �

y(x) = x(2 + x) e−2x

2 + e−2xc1 + c2e−
x
2 + c3e

x
2

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 44� �
DSolve[4*y'''[x]+8*y''[x]-y'[x]-2*y[x]==-Exp[-2*x]*(1-15*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10e

−2x(5x(x+ 2) + 10e3x/2(c2ex + c1) + 8 + 10c3
)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.8 problem section 9.3, problem 8
Internal problem ID [1505]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 8.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ − y′ + y + ex(6x+ 7) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$3)-diff(y(x),x$2)-diff(y(x),x)+y(x)=-exp(x)*(7+6*x),y(x), singsol=all)� �

y(x) = (2 + x)x2(−6x ex − 7 ex)
12x+ 14 + c1ex + c2e−x + c3exx

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 40� �
DSolve[y'''[x]-y''[x]-y'[x]+y[x]==-Exp[x]*(7+6*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
−1
2(x+ 2)x2 + (1 + c3)x− 1

2 + c2

)
+ c1e

−x
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7.19.9 problem section 9.3, problem 9
Internal problem ID [1506]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 9.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

2y′′′ − 7y′′ + 4y′ + 4y − e2x(17 + 30x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 55� �
dsolve(2*diff(y(x),x$3)-7*diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=exp(2*x)*(17+30*x),y(x), singsol=all)� �

y(x) = x2(1 + 2x) (30 e2xx+ 17 e2x)
34 + 60x + c1e2x + c2e−

x
2 + c3e2xx

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 46� �
DSolve[2*y'''[x]-7*y''[x]+4*y'[x]+4*y[x]==Exp[2*x]*(17+30*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
x3 + x2

2 +
(
−2
5 + c3

)
x+ 4

25 + c2

)
+ c1e

−x/2
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7.19.10 problem section 9.3, problem 10
Internal problem ID [1507]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 10.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 5y′′ + 3y′ + 9y − 2 e3x(11− 24x) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$3)-5*diff(y(x),x$2)+3*diff(y(x),x)+9*y(x)=2*exp(3*x)*(11-24*x),y(x), singsol=all)� �

y(x) = x2(8x− 17) (−48x e3x + 22 e3x)
192x− 88 + e−xc1 + c2e3x + c3e3xx

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 45� �
DSolve[y'''[x]-5*y''[x]+3*y'[x]+9*y[x]==2*Exp[3*x]*(11-24*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + e3x

(
1
8x(2(17− 8x)x− 17 + 8c3) +

17
32 + c2

)
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7.19.11 problem section 9.3, problem 11
Internal problem ID [1508]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 11.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 7y′′ + 8y′ + 16y − 2 e4x(13 + 15x) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$3)-7*diff(y(x),x$2)+8*diff(y(x),x)+16*y(x)=2*exp(4*x)*(13+15*x),y(x), singsol=all)� �

y(x) = (2 + x)x2(30 e4xx+ 26 e4x)
30x+ 26 + e−xc1 + c2e4x + c3e4xx

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 39� �
DSolve[y'''[x]-7*y''[x]+8*y'[x]+16*y[x]==2*Exp[4*x]*(13+15*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + e4x

(
x

(
x(x+ 2)− 4

5 + c3

)
+ 4

25 + c2

)
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7.19.12 problem section 9.3, problem 12
Internal problem ID [1509]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 12.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

8y′′′ − 12y′′ + 6y′ − y − ex
2 (4x+ 1) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 51� �
dsolve(8*diff(y(x),x$3)-12*diff(y(x),x$2)+6*diff(y(x),x)-y(x)=exp(x/2)*(1+4*x),y(x), singsol=all)� �

y(x) =
(

1
192x

3 + 1
256x

2
)(

4 ex
2x+ ex

2
)
+ c1e

x
2 + c2e

x
2x+ c3e

x
2x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 39� �
DSolve[8*y'''[x]-12*y''[x]+6*y'[x]-y[x]==Exp[x/2]*(1+4*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
48e

x/2(x4 + x3 + 48c3x2 + 48c2x+ 48c1
)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.13 problem section 9.3, problem 13
Internal problem ID [1510]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 13.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 3y′′′ − 3y′′ − 7y′ + 6y + 3 e−x
(
−8x2 + 8x+ 12

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$4)+3*diff(y(x),x$3)-3*diff(y(x),x$2)-7*diff(y(x),x)+6*y(x)=-3*exp(-x)*(12+8*x-8*x^2),y(x), singsol=all)� �

y(x) = (x2 − 2x+ 1) (24x2 − 24x− 36) e−x

8x2 − 8x− 12 + c1ex + c2e−3x + c3e−2x + c4x ex

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 44� �
DSolve[y''''[x]+3*y'''[x]-3*y''[x]-7*y'[x]+6*y[x]==-3*Exp[-x]*(12+8*x-8*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(ex(3ex(x− 1)2 + e3x(c4x+ c3) + c2
)
+ c1

)

2527



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.14 problem section 9.3, problem 14
Internal problem ID [1511]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 3y′′′ + y′′ − 3y′ − 2y + 3 e2x(11 + 12x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$4)+3*diff(y(x),x$3)+diff(y(x),x$2)-3*diff(y(x),x)-2*y(x)=-3*exp(2*x)*(11+12*x),y(x), singsol=all)� �

y(x) = (x− 1) (−36 e2xx− 33 e2x)
36x+ 33 + c1ex + c2e−2x + c3e−x + c4x e−x

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 43� �
DSolve[y''''[x]+3*y'''[x]+y''[x]-3*y'[x]-2*y[x]==-3*Exp[2*x]*(11+12*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(−e4x(x− 1) + ex(c3x+ c2) + c4e
3x + c1

)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.15 problem section 9.3, problem 15
Internal problem ID [1512]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 15.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ + 8y′′′ + 24y′′ + 32y′ + 16 e−2x(−x3 + x2 + x+ 1
)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 94� �
dsolve(diff(y(x),x$4)+8*diff(y(x),x$3)+24*diff(y(x),x$2)+32*diff(y(x),x)=-16*exp(-2*x)*(1+x+x^2-x^3),y(x), singsol=all)� �
y(x) = c3e−2x(−2 sin (2x)− 2 cos (2x))

8 + 2c2
(
(−2 cos(x) + 2 sin(x)) e−2x cos(x)

8 − e−2x

8

)
+ c2e−2x

2 − e−4xc1
4 − e−2xx3 + e−2xx2 + e−2xx+ e−2x + c4

3 Solution by Mathematica
Time used: 0.719 (sec). Leaf size: 62� �
DSolve[y''''[x]+8*y'''[x]+24*y''[x]+32*y'[x]==-16*Exp[-2*x]*(1+x+x^2-x^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x(4x(−x2 + x+ 1
)
− c3e

−2x − (c1 + c2) cos(2x) + (c2 − c1) sin(2x) + 4
)
+ c4
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.16 problem section 9.3, problem 16
Internal problem ID [1513]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 16.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

4y′′′′ − 11y′′ − 9y′ − 2y + ex(1− 6x) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 52� �
dsolve(4*diff(y(x),x$4)-11*diff(y(x),x$2)-9*diff(y(x),x)-2*y(x)=-exp(x)*(1-6*x),y(x), singsol=all)� �

y(x) = −(x− 1) (6x ex − ex)
3 (6x− 1) + e−xc1 + c2e2x + c3e−

x
2 + c4e−

x
2x

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 47� �
DSolve[4*y''''[x]-11*y''[x]-9*y'[x]-2*y[x]==-Exp[x]*(1-6*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3e

x(x− 1) + e−x/2(c2x+ c1) + c3e
−x + c4e

2x
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.17 problem section 9.3, problem 17
Internal problem ID [1514]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 17.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 2y′′′ + 3y′ − y − ex
(
x2 + 4x+ 3

)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 118� �
dsolve(diff(y(x),x$4)-2*diff(y(x),x$3)+0*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=exp(x)*(3+4*x+x^2),y(x), singsol=all)� �

y(x) = (x+ 1) (x2ex + 4x ex + 3 ex)
x+ 3 + c1eRootOf

(
_Z4−2_Z3+3_Z−1,index=1

)
x

+ c2eRootOf
(
_Z4−2_Z3+3_Z−1,index=2

)
x + c3eRootOf

(
_Z4−2_Z3+3_Z−1,index=3

)
x

+ c4eRootOf
(
_Z4−2_Z3+3_Z−1,index=4

)
x

3 Solution by Mathematica
Time used: 1.905 (sec). Leaf size: 1533� �
DSolve[y''''[x]-2*y'''[x]+0*y''[x]+3*y'[x]-y[x]==Exp[x]*(3+4*x+x^2),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.18 problem section 9.3, problem 18
Internal problem ID [1515]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 18.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 4y′′′ + 6y′′ − 4y′ + 2y − e2x
(
x4 + x+ 24

)
= 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 126� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+6*diff(y(x),x$2)-4*diff(y(x),x)+2*y(x)=exp(2*x)*(24+x+x^4),y(x), singsol=all)� �

y(x) = (x4 − 8x3 + 12x2 + 49x− 62) (e2xx4 + e2xx+ 24 e2x)
2x4 + 2x+ 48 + c1e

(
2+

√
2
)
x

2 cos
(√

2 x

2

)

+ c2e
(
2+

√
2
)
x

2 sin
(√

2 x

2

)
+ c3e−

(√
2 −2

)
x

2 cos
(√

2 x

2

)
+ c4e−

(√
2 −2

)
x

2 sin
(√

2 x

2

)

3 Solution by Mathematica
Time used: 7.321 (sec). Leaf size: 98� �
DSolve[y''''[x]-4*y'''[x]+6*y''[x]-4*y'[x]+2*y[x]==Exp[2*x]*(24+x+x^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x− x√
2

(
e

x√
2

+x(x((x− 6)(x− 2)x+ 49)− 62) + 2
(
c4e

√
2 x + c2

)
cos
(

x√
2

)
+ 2
(
c1e

√
2 x + c3

)
sin
(

x√
2

))

2532



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.19 problem section 9.3, problem 19
Internal problem ID [1516]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 19.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

2y′′′′ + 5y′′′ − 5y′ − 2y − 18 ex(5 + 2x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 50� �
dsolve(2*diff(y(x),x$4)+5*diff(y(x),x$3)+0*diff(y(x),x$2)-5*diff(y(x),x)-2*y(x)=18*exp(x)*(5+2*x),y(x), singsol=all)� �

y(x) = x(2 + x) (36x ex + 90 ex)
36x+ 90 + c1ex + c2e−2x + c3e−x + c4e−

x
2

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 47� �
DSolve[2*y''''[x]+5*y'''[x]+0*y''[x]-5*y'[x]-2*y[x]==18*Exp[x]*(5+2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
c1e

3x/2 + c3e
x + e3x

(
x(x+ 2)− 40

9 + c4

)
+ c2

)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.20 problem section 9.3, problem 20
Internal problem ID [1517]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 20.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + y′′′ − 2y′′ − 6y′ − 4y + e2x
(
15x2 + 28x+ 4

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 76� �
dsolve(1*diff(y(x),x$4)+1*diff(y(x),x$3)-2*diff(y(x),x$2)-6*diff(y(x),x)-4*y(x)=-exp(2*x)*(4+28*x+15*x^2),y(x), singsol=all)� �
y(x) = x(x2 − 1) (−15 e2xx2 − 28 e2xx− 4 e2x)

90x2 + 168x+ 24 + e−xc1 + c2e2x + c3 cos(x)e−x + c4 sin(x)e−x

3 Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 48� �
DSolve[1*y''''[x]+1*y'''[x]-2*y''[x]-6*y'[x]-4*y[x]==-Exp[2*x]*(4+28*x+15*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
90e

2x(−15x3 + 15x− 11 + 90c4
)
+ e−x(c2 cos(x) + c1 sin(x) + c3)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.21 problem section 9.3, problem 21
Internal problem ID [1518]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 21.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

2y′′′′ + y′′′ − 2y′ − y − 3 e−x
2 (1− 6x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 68� �
dsolve(2*diff(y(x),x$4)+1*diff(y(x),x$3)-0*diff(y(x),x$2)-2*diff(y(x),x)-1*y(x)=3*exp(-x/2)*(1-6*x),y(x), singsol=all)� �

y(x) = −
4(x+ 1)x

(
−18 e−x

2x+ 3 e−x
2
)

3 (6x− 1) + c1ex + c2e−
x
2

+ c3e−
x
2 cos

(√
3 x

2

)
+ c4e−

x
2 sin

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 58� �
DSolve[2*y''''[x]+1*y'''[x]-0*y''[x]-2*y'[x]-1*y[x]==3*Exp[-x/2]*(1-6*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4e
x + e−x/2

(
4x(x+ 1) + c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

)
− 8 + c3

)

2535



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.22 problem section 9.3, problem 22
Internal problem ID [1519]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 22.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 5y′′ + 4y − ex
(
−3x2 + x+ 3

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 63� �
dsolve(1*diff(y(x),x$4)+0*diff(y(x),x$3)-5*diff(y(x),x$2)-0*diff(y(x),x)+4*y(x)=exp(x)*(3+x-3*x^2),y(x), singsol=all)� �

y(x) = −x(x2 + 1) (−3x2ex + x ex + 3 ex)
6 (3x2 − x− 3) + c1ex + c2e−2x + c3e−x + c4e2x

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 50� �
DSolve[1*y''''[x]+0*y'''[x]-5*y''[x]-0*y'[x]+4*y[x]==Exp[x]*(3+x-3*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36e

x
(
6
(
x3 + x

)
+ 7 + 36c3

)
+ c1e

−2x + c2e
−x + c4e

2x
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.23 problem section 9.3, problem 23
Internal problem ID [1520]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 23.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 2y′′′ − 3y′′ + 4y′ + 4y − e2x
(
18x2 + 33x+ 13

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 77� �
dsolve(1*diff(y(x),x$4)-2*diff(y(x),x$3)-3*diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=exp(2*x)*(13+33*x+18*x^2),y(x), singsol=all)� �

y(x) = x2(x2 + x+ 1) (18 e2xx2 + 33 e2xx+ 13 e2x)
108x2 + 198x+ 78 + e−xc1 + c2e2x + c3e−xx+ c4e2xx

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 50� �
DSolve[1*y''''[x]-2*y'''[x]-3*y''[x]+4*y'[x]+4*y[x]==Exp[2*x]*(13+33*x+18*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
54e

2x(9x(x3 + x2 + x− 2 + 6c4
)
+ 10 + 54c3

)
+ e−x(c2x+ c1)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.24 problem section 9.3, problem 24
Internal problem ID [1521]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 24.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ − 3y′′′ + 4y′ − e2x
(
12x2 + 26x+ 15

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 76� �
dsolve(1*diff(y(x),x$4)-3*diff(y(x),x$3)-0*diff(y(x),x$2)+4*diff(y(x),x)+0*y(x)=exp(2*x)*(15+26*x+12*x^2),y(x), singsol=all)� �

y(x) = c2e2x
2 − e−xc1 +

e2xx3

6 + c3

(
e2xx
2 − e2x

4

)
+ e2xx4

6 + e2xx2

2 − e2xx
2 + e2x

4 + c4

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 54� �
DSolve[1*y''''[x]-3*y'''[x]-0*y''[x]+4*y'[x]+0*y[x]==Exp[2*x]*(15+26*x+12*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12e

2x(2x(x(x2 + x+ 3
)
− 6
)
+ 3c3(2x− 1) + 8 + 6c2

)
+ c1

(
−e−x

)
+ c4
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.25 problem section 9.3, problem 25
Internal problem ID [1522]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 25.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 2y′′′ + 2y′ − y − (x+ 1) ex = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 47� �
dsolve(1*diff(y(x),x$4)-2*diff(y(x),x$3)-0*diff(y(x),x$2)+2*diff(y(x),x)-1*y(x)=exp(x)*(1+x),y(x), singsol=all)� �

y(x) = x3(2 + x) (ex + x ex)
48x+ 48 + c1ex + c2e−x + c3exx+ c4x

2ex

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 49� �
DSolve[1*y''''[x]-2*y'''[x]-0*y''[x]+2*y'[x]-1*y[x]==Exp[x]*(1+x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + 1

96e
x(2x(x(x(x+ 2)− 3 + 48c4) + 3 + 48c3)− 3 + 96c2)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.26 problem section 9.3, problem 26
Internal problem ID [1523]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 26.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

2y′′′′ − 5y′′′ + 3y′′ + y′ − y − ex(11 + 12x) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 52� �
dsolve(2*diff(y(x),x$4)-5*diff(y(x),x$3)+3*diff(y(x),x$2)+1*diff(y(x),x)-1*y(x)=exp(x)*(11+12*x),y(x), singsol=all)� �

y(x) = x3(x+ 1) (12x ex + 11 ex)
66 + 72x + c1ex + c2x ex + c3exx2 + c4e−

x
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 51� �
DSolve[2*y''''[x]-5*y'''[x]+3*y''[x]+1*y'[x]-1*y[x]==Exp[x]*(11+12*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
54e

x
(
3x
(
3x
(
x2 + x− 2 + 6c4

)
+ 8 + 18c3

)
− 16 + 54c2

)
+ c1e

−x/2
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7.19.27 problem section 9.3, problem 27
Internal problem ID [1524]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 27.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ + 3y′′′ + 3y′′ + y′ − e−x
(
10x2 − 24x+ 5

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 56� �
dsolve(1*diff(y(x),x$4)+3*diff(y(x),x$3)+3*diff(y(x),x$2)+1*diff(y(x),x)-0*y(x)=exp(-x)*(5-24*x+10*x^2),y(x), singsol=all)� �
y(x) = −(x5 − x4 + 6c3x2 + x3 + 6c2x+ 12c3x+ 3x2 + 6c1 + 6c2 + 12c3 + 6x+ 6) e−x

6 + c4

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 64� �
DSolve[1*y''''[x]+3*y'''[x]+3*y''[x]+1*y'[x]-0*y[x]==Exp[-x]*(5-24*x+10*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x
(
−x
(
x4 − x3 + x2 + 3x+ 6c3(x+ 2) + 6 + 6c2

)
− 6(−c4e

x + 1+ c1 + c2 + 2c3)
)
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7.19.28 problem section 9.3, problem 28
Internal problem ID [1525]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 28.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 7y′′′ + 18y′′ − 20y′ + 8y − e2x
(
−5x2 − 8x+ 3

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 79� �
dsolve(1*diff(y(x),x$4)-7*diff(y(x),x$3)+18*diff(y(x),x$2)-20*diff(y(x),x)+8*y(x)=exp(2*x)*(3-8*x-5*x^2),y(x), singsol=all)� �

y(x) = x3(x2 − x− 2) (−5 e2xx2 − 8 e2xx+ 3 e2x)
60x2 + 96x− 36 + c1ex + c2e2x + c3e2xx+ c4e2xx2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 55� �
DSolve[1*y''''[x]-7*y'''[x]+18*y''[x]-20*y'[x]+8*y[x]==Exp[2*x]*(3-8*x-5*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12e

2x(x(x(x(−x2 + x+ 2
)
− 6 + 12c4

)
+ 12(1 + c3)

)
+ 12(−1 + c2)

)
+ c1e

x
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7.19.29 problem section 9.3, problem 29
Internal problem ID [1526]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 29.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ − 4y′ + 4y − e−x((16 + 10x) cos(x) + (30− 10x) sin(x)) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 53� �
dsolve(0*diff(y(x),x$4)+1*diff(y(x),x$3)-1*diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=exp(-x)*((16+10*x)*cos(x)+(30-10*x)*sin(x)),y(x), singsol=all)� �

y(x) = e−x cos(x)x+ cos(x)e−x − e−x sin(x)x+ 2 sin(x)e−x + c1ex + c2e−2x + c3e2x

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 47� �
DSolve[0*y''''[x]+1*y'''[x]-1*y''[x]-4*y'[x]+4*y[x]==Exp[-x]*((16+10*x)*Cos[x]+(30-10*x)*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(e3x(c3ex + c2) + ex((x+ 1) cos(x)− (x− 2) sin(x)) + c1
)
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7.19.30 problem section 9.3, problem 30
Internal problem ID [1527]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 30.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + y′′ − 4y′ − 4y − e−x((1− 22x) cos (2x)− (6x+ 1) sin (2x)) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 54� �
dsolve(1*diff(y(x),x$3)+1*diff(y(x),x$2)-4*diff(y(x),x)-4*y(x)=exp(-x)*((1-22*x)*cos(2*x)-(1+6*x)*sin(2*x)),y(x), singsol=all)� �

y(x) = −(x− 1) e−x cos (2x) + (x+ 1) e−x sin (2x)− 5 e−x

3 + e−2xc1 + c2e−x + c3e2x

3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 46� �
DSolve[1*y'''[x]+1*y''[x]-4*y'[x]-4*y[x]==Exp[-x]*((1-22*x)*Cos[2*x]-(1+6*x)*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c3e4x + ex((x+ 1) sin(2x)− (x− 1) cos(2x) + c2) + c1
)
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7.19.31 problem section 9.3, problem 31
Internal problem ID [1528]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 31.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ + 2y′ − 2y − e2x
((
−x2 + 5x+ 27

)
cos(x) +

(
9x2 + 13x+ 2

)
sin(x)

)
= 0

3 Solution by Maple
Time used: 0.346 (sec). Leaf size: 217� �
dsolve(1*diff(y(x),x$3)-1*diff(y(x),x$2)+2*diff(y(x),x)-2*y(x)=exp(2*x)*((27+5*x-x^2)*cos(1*x)+(2+13*x+9*x^2)*sin(1*x)),y(x), singsol=all)� �
y(x)

=−5 e2x cos(x)x2

3 +5 e2x cos(x)+ 4 e2x sin(x)x2

3 + 10 e2x sin(x)x
3 + 7 e2x sin(x)

3 + 5 e2x cos(x)x
3

+

∫ √
2 (cos(x)x2 − 9 sin(x)x2 − 5x cos(x)− 13 sin(x)x− 27 cos(x)− 2 sin(x))

(√
2 cos

(√
2 x
)
− sin

(√
2 x
))

e2x

6 dx

 cos
(√

2 x
)

+

∫ √
2 (cos(x)x2 − 9 sin(x)x2 − 5x cos(x)− 13 sin(x)x− 27 cos(x)− 2 sin(x))

(√
2 sin

(√
2 x
)
+ cos

(√
2 x
))

e2x

6 dx

 sin
(√

2 x
)

+ c1ex + c2 cos
(√

2 x
)
+ c3 sin

(√
2 x
)
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3 Solution by Mathematica
Time used: 0.745 (sec). Leaf size: 243� �
DSolve[1*y'''[x]-1*y''[x]+2*y'[x]-2*y[x]==Exp[2*x]*((27+5*x-x^2)*Cos[1*x]+(2+13*x+9*x^2)*Sin[1*x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ cos
(√

2 x
)∫ x

1

e2K[1](cos(K[1])((K[1]− 5)K[1]− 27)− (K[1](9K[1] + 13) + 2) sin(K[1]))
(√

2 cos
(√

2 K[1]
)
− sin

(√
2 K[1]

))
3
√
2

dK[1]

+sin
(√

2 x
)∫ x

1

e2K[2](cos(K[2])((K[2]− 5)K[2]− 27)− (K[2](9K[2] + 13) + 2) sin(K[2]))
(
cos
(√

2 K[2]
)
+

√
2 sin

(√
2 K[2]

))
3
√
2

dK[2]

+ 1
3e

2x(5(−x2 + x+ 3
)
cos(x) + (2x(2x+ 5) + 7) sin(x)

)
+ c3e

x + c1 cos
(√

2 x
)
+ c2 sin

(√
2 x
)
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7.19.32 problem section 9.3, problem 32
Internal problem ID [1529]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 32.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 2y′′ + y′ − 2y + ex
((
4x2 + 5x+ 9

)
cos (2x)−

(
−3x2 − 5x+ 6

)
sin (2x)

)
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 50� �
dsolve(1*diff(y(x),x$3)-2*diff(y(x),x$2)+1*diff(y(x),x)-2*y(x)=-exp(x)*((9+5*x+4*x^2)*cos(2*x)-(6-5*x-3*x^2)*sin(2*x)),y(x), singsol=all)� �
y(x) = (55x+ 61) ex cos (2x)

50 + (25x2 + 15x− 27) ex sin (2x)
50 + c1 cos(x) + c2 sin(x) + c3e2x

3 Solution by Mathematica
Time used: 0.477 (sec). Leaf size: 65� �
DSolve[1*y'''[x]-2*y''[x]+1*y'[x]-2*y[x]==Exp[2*x]*((9+5*x+4*x^2)*Cos[2*x]-(6-5*x-3*x^2)*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
2x + e2x((520(34− 13x)x+ 29907) sin(2x)− 2(65x(91x+ 113) + 3928) cos(2x))

43940
+ c1 cos(x) + c2 sin(x)
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7.19.33 problem section 9.3, problem 33
Internal problem ID [1530]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 33.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ + 4y′ + 12y − 8 cos (2x) + 16 sin (2x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 43� �
dsolve(1*diff(y(x),x$3)+3*diff(y(x),x$2)+4*diff(y(x),x)+12*y(x)=8*cos(2*x)-16*sin(2*x),y(x), singsol=all)� �
y(x) =

(
56
169 + 8x

13

)
cos (2x) +

(
14x
13 − 136

169

)
sin (2x) + cos (2x) c1 + c2e−3x + c3 sin (2x)

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 47� �
DSolve[1*y'''[x]+3*y''[x]+4*y'[x]+12*y[x]==8*Cos[2*x]-16*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
169
(
169c3e−3x + (104x+ 43 + 169c1) cos(2x) + (182x− 32 + 169c2) sin(2x)

)

2548



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.34 problem section 9.3, problem 34
Internal problem ID [1531]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 34.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ + 2y − ex((20 + 4x) cos(x)− (12 + 12x) sin(x)) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 60� �
dsolve(1*diff(y(x),x$3)-1*diff(y(x),x$2)+0*diff(y(x),x)+2*y(x)=exp(x)*((20+4*x)*cos(x)-(12+12*x)*sin(x)),y(x), singsol=all)� �

y(x) =
(
x ex + 22 ex

5 + x2ex
)
cos(x) +

(
3x ex + ex

5 + x2ex
)
sin(x)

+ e−xc1 + c2 cos(x)ex + c3 sin(x)ex

3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 52� �
DSolve[1*y'''[x]-1*y''[x]+0*y'[x]+2*y[x]==Exp[x]*((20+4*x)*Cos[x]-(12+12*x)*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + 1

10e
x((10x(x+ 1) + 23 + 10c2) cos(x) + (10x(x+ 3)− 21 + 10c1) sin(x))
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7.19.35 problem section 9.3, problem 35
Internal problem ID [1532]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 35.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 7y′′ + 20y′ − 24y + e2x((13− 8x) cos (2x)− (8− 4x) sin (2x)) = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 66� �
dsolve(1*diff(y(x),x$3)-7*diff(y(x),x$2)+20*diff(y(x),x)-24*y(x)=-exp(2*x)*((13-8*x)*cos(2*x)-(8-4*x)*sin(2*x)),y(x), singsol=all)� �

y(x) = −(20x2 − 60x+ 83) e2x cos (2x)
40 + (10x− 47) e2x sin (2x)

20
+ e3xc1 + c2 cos (2x) e2x + c3 sin (2x) e2x

3 Solution by Mathematica
Time used: 0.357 (sec). Leaf size: 53� �
DSolve[1*y'''[x]-7*y''[x]+20*y'[x]-24*y[x]==-Exp[2*x]*((13-8*x)*Cos[2*x]-(8-4*x)*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
40e

2x(40c3ex + (−20(x− 3)x+ 21 + 40c2) cos(2x) + (20x− 37 + 40c1) sin(2x))
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7.19.36 problem section 9.3, problem 36
Internal problem ID [1533]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 36.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 6y′′ + 18y′ + e3x((−3x+ 2) cos (3x)− (3x+ 3) sin (3x)) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 94� �
dsolve(1*diff(y(x),x$3)-6*diff(y(x),x$2)+18*diff(y(x),x)-0*y(x)=-exp(3*x)*((2-3*x)*cos(3*x)-(3+3*x)*sin(3*x)),y(x), singsol=all)� �

y(x) = −e3x cos (3x)x2

12 + 11 cos (3x) e3x
36 − sin (3x) e3xx

12 − 37 sin (3x) e3x
24

+ cos (3x) e3xc1
6 + c1 sin (3x) e3x

6 − c2 cos (3x) e3x
6 + sin (3x) e3xc2

6 + c3

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 58� �
DSolve[1*y'''[x]-6*y''[x]+18*y'[x]-0*y[x]==-Exp[3*x]*((2-3*x)*Cos[3*x]-(3+3*x)*Sin[3*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 −
1
216e

3x(6(3x2 + 1 + 6c1 − 6c2
)
cos(3x) + sin(3x) + 18(x− 2(c1 + c2)) sin(3x)

)
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7.19.37 problem section 9.3, problem 37
Internal problem ID [1534]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 37.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2y′′′ − 2y′′ − 8y′ − 8y − ex(8 cos(x) + 16 sin(x)) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 45� �
dsolve(1*diff(y(x),x$4)+2*diff(y(x),x$3)-2*diff(y(x),x$2)-8*diff(y(x),x)-8*y(x)=exp(x)*(8*cos(x)+16*sin(x)),y(x), singsol=all)� �

y(x) = −cos(x)ex
10 − 7 sin(x)ex

10 + e−2xc1 + c2e2x + c3 cos(x)e−x + c4 sin(x)e−x

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 53� �
DSolve[1*y''''[x]+2*y'''[x]-2*y''[x]-8*y'[x]-8*y[x]==Exp[x]*(8*Cos[x]+16*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−2x + c4e

2x − 1
10e

x(7 sin(x) + cos(x)) + e−x(c2 cos(x) + c1 sin(x))
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7.19.38 problem section 9.3, problem 38
Internal problem ID [1535]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 38.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 3y′′′ + 2y′′ + 2y′ − 4y − ex(2 cos (2x)− sin (2x)) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 45� �
dsolve(1*diff(y(x),x$4)-3*diff(y(x),x$3)+2*diff(y(x),x$2)+2*diff(y(x),x)-4*y(x)=exp(x)*(2*cos(2*x)-sin(2*x)),y(x), singsol=all)� �

y(x) = cos (2x) ex
12 − sin (2x) ex

12 + e−xc1 + c2e2x + c3 cos(x)ex + c4 sin(x)ex

3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 51� �
DSolve[1*y''''[x]-3*y'''[x]+2*y''[x]+2*y'[x]-4*y[x]==Exp[x]*(2*Cos[2*x]-Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + c4e

2x + 1
12e

x(cos(2x) + 12c1 sin(x)− 2 cos(x)(sin(x)− 6c2))
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7.19.39 problem section 9.3, problem 39
Internal problem ID [1536]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 39.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 8y′′′ + 24y′′ − 32y′ + 15y − e2x(15x cos (2x) + 32 sin (2x)) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 41� �
dsolve(1*diff(y(x),x$4)-8*diff(y(x),x$3)+24*diff(y(x),x$2)-32*diff(y(x),x)+15*y(x)=exp(2*x)*(15*x*cos(2*x)+32*sin(2*x)),y(x), singsol=all)� �

y(x) = x cos (2x) e2x + c1ex + c2e3x + c3e2x cos(x) + c4e2x sin(x)

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 41� �
DSolve[1*y''''[x]-8*y'''[x]+24*y''[x]-32*y'[x]+15*y[x]==Exp[2*x]*(15*x*Cos[2*x]+32*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
c4e

2x + ex(x cos(2x) + c2 cos(x) + c1 sin(x)) + c3
)
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7.19.40 problem section 9.3, problem 40
Internal problem ID [1537]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 40.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 6y′′′ + 13y′′ + 12y′ + 4y − e−x((−x+ 4) cos(x)− (x+ 5) sin(x)) = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 65� �
dsolve(1*diff(y(x),x$4)+6*diff(y(x),x$3)+13*diff(y(x),x$2)+12*diff(y(x),x)+4*y(x)=exp(-1*x)*((4-x)*cos(x)-(5+x)*sin(x)),y(x), singsol=all)� �

y(x) = −cos(x)e−x

2 + e−x sin(x)x
2 − sin(x)e−x

− e−x cos(x)x
2 + e−2xc1 + c2e−x + c3e−xx+ c4e−2xx

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 51� �
DSolve[1*y''''[x]+6*y'''[x]+13*y''[x]+12*y'[x]+4*y[x]==Exp[-1*x]*((4-x)*Cos[x]-(5+x)*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2x(2(c2x+ c1) + ex((x− 2) sin(x)− (x+ 1) cos(x) + 2(c4x+ c3)))
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7.19.41 problem section 9.3, problem 41
Internal problem ID [1538]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 41.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 3y′′′ + 2y′′ − 2y′ − 4y + e−x(cos(x)− sin(x)) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 57� �
dsolve(1*diff(y(x),x$4)+3*diff(y(x),x$3)+2*diff(y(x),x$2)-2*diff(y(x),x)-4*y(x)=-exp(-1*x)*(cos(x)-sin(x)),y(x), singsol=all)� �
y(x) = e−x(5x+ 14) cos(x)

50 + e−x(5x− 1) sin(x)
25 + c1ex+ c2e−2x+ c3 cos(x)e−x+ c4 sin(x)e−x

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 57� �
DSolve[1*y''''[x]+3*y'''[x]+2*y''[x]-2*y'[x]-4*y[x]==-Exp[-1*x]*(Cos[x]-Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
50e

−2x(50(c4e3x + c3
)
+ ex((5x+ 14 + 50c2) cos(x) + (10x− 7 + 50c1) sin(x))

)
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7.19.42 problem section 9.3, problem 42
Internal problem ID [1539]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 42.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 5y′′′ + 13y′′ − 19y′ + 10y − ex(cos (2x) + sin (2x)) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 61� �
dsolve(1*diff(y(x),x$4)-5*diff(y(x),x$3)+13*diff(y(x),x$2)-19*diff(y(x),x)+10*y(x)=exp(x)*(cos(2*x)+sin(2*x)),y(x), singsol=all)� �

y(x) = (15x+ 1) ex cos (2x)
200 − (10x+ 39) ex sin (2x)

400
+ ex

8 + c1ex + c2e2x + c3ex cos (2x) + c4 sin (2x) ex

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 53� �
DSolve[1*y''''[x]-5*y'''[x]+13*y''[x]-19*y'[x]+10*y[x]==Exp[x]*(Cos[2*x]+Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
400e

x(400(c4ex + c3) + (30x− 13 + 400c2) cos(2x)− 2(5x+ 17− 200c1) sin(2x))
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7.19.43 problem section 9.3, problem 43
Internal problem ID [1540]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 43.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 8y′′′ + 32y′′ + 64y′ + 39y − e−2x((4− 15x) cos (3x)− (4 + 15x) sin (3x)) = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 77� �
dsolve(1*diff(y(x),x$4)+8*diff(y(x),x$3)+32*diff(y(x),x$2)+64*diff(y(x),x)+39*y(x)=exp(-2*x)*((4-15*x)*cos(3*x)-(4+15*x)*sin(3*x)),y(x), singsol=all)� �

y(x) = −e−2x(30x2 − 30x− 11) cos (3x)
240 + e−2x(30x2 + 30x− 11) sin (3x)

240
+ e−3xc1 + c2e−x + c3e−2x cos (3x) + c4e−2x sin (3x)

3 Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 67� �
DSolve[1*y''''[x]+8*y'''[x]+32*y''[x]+64*y'[x]+39*y[x]==Exp[-2*x]*((4-15*x)*Cos[3*x]-(4+15*x)*Sin[3*x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → e−3x(c4e2x + c3

)
+ 1

720e
−2x((−90(x− 1)x+ 25 + 720c2) cos(3x) + (90x(x+ 1)− 41 + 720c1) sin(3x))

2558



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.44 problem section 9.3, problem 44
Internal problem ID [1541]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 44.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 5y′′′ + 13y′′ − 19y′ + 10y − ex((7 + 8x) cos (2x) + (8− 4x) sin (2x)) = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 61� �
dsolve(1*diff(y(x),x$4)-5*diff(y(x),x$3)+13*diff(y(x),x$2)-19*diff(y(x),x)+10*y(x)=exp(x)*((7+8*x)*cos(2*x)+(8-4*x)*sin(2*x)),y(x), singsol=all)� �

y(x) = 3 cos (2x) ex
4 − (4x2 + 4x+ 23) ex sin (2x)

16 + 7 ex
2

+ c1ex + c2e2x + c3ex cos (2x) + c4 sin (2x) ex

3 Solution by Mathematica
Time used: 2.36 (sec). Leaf size: 3689� �
DSolve[1*y''''[x]-5*y'''[x]+13*y''[x]-19*y'[x]-10*y[x]==Exp[x]*((7+8*x)*Cos[2*x]+(8-4*x)*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.19.45 problem section 9.3, problem 45
Internal problem ID [1542]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 45.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 4y′′′ + 8y′′ + 8y′ + 4y + 2(cos(x)− sin(x)) ex = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 51� �
dsolve(1*diff(y(x),x$4)+4*diff(y(x),x$3)+8*diff(y(x),x$2)+8*diff(y(x),x)+4*y(x)=-2*exp(x)*(cos(1*x)-sin(1*x)),y(x), singsol=all)� �
y(x) = −cos(x)ex

16 − sin(x)ex
16 + c1 cos(x)e−x + c2 sin(x)e−x + c3e−x cos(x)x+ c4e−x sin(x)x

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 45� �
DSolve[1*y''''[x]+4*y'''[x]+8*y''[x]+8*y'[x]+4*y[x]==-2*Exp[x]*(Cos[1*x]-Sin[1*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
16e

x(sin(x) + cos(x)) + e−x((c4x+ c3) cos(x) + (c2x+ c1) sin(x))
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7.19.46 problem section 9.3, problem 46
Internal problem ID [1543]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 46.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 8y′′′ + 32y′′ − 64y′ + 64y − e2x(cos (2x)− sin (2x)) = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 103� �
dsolve(1*diff(y(x),x$4)-8*diff(y(x),x$3)+32*diff(y(x),x$2)-64*diff(y(x),x)+64*y(x)=exp(2*x)*(cos(2*x)-sin(2*x)),y(x), singsol=all)� �

y(x) =
(
41 e2x
128 + 3 e2xx

64 − e2xx2

32

)
cos (2x) +

(
3 e2x
64 + e2xx

64 + e2xx2

32

)
sin (2x)

+ c1 cos (2x) e2x + c2 sin (2x) e2x + c3x cos (2x) e2x + c4 sin (2x)x e2x

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 59� �
DSolve[1*y''''[x]-8*y'''[x]+32*y''[x]-64*y'[x]+64*y[x]==Exp[2*x]*(Cos[2*x]-Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
256e

2x((4x(−2x+ 1 + 64c4) + 5 + 256c3) cos(2x)
+ (8x(x+ 1 + 32c2)− 1 + 256c1) sin(2x))
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7.19.47 problem section 9.3, problem 47
Internal problem ID [1544]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 47.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 8y′′′ + 26y′′ − 40y′ + 25y − e2x(3 cos(x)− (3x+ 1) sin(x)) = 0

3 Solution by Maple
Time used: 0.415 (sec). Leaf size: 91� �
dsolve(1*diff(y(x),x$4)-8*diff(y(x),x$3)+26*diff(y(x),x$2)-40*diff(y(x),x)+25*y(x)=exp(2*x)*(3*cos(1*x)-(1+3*x)*sin(1*x)),y(x), singsol=all)� �

y(x) =
(
9 e2x
16 + e2xx

4

)
cos(x) +

(
−e2x

4 + 3 e2xx
8 + e2xx3

8 + e2xx2

8

)
sin(x)

+ c1e2x cos(x) + c2e2x sin(x) + c3e2x cos(x)x+ c4e2x sin(x)x

3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 56� �
DSolve[1*y''''[x]-8*y'''[x]+26*y''[x]-40*y'[x]+25*y[x]==Exp[2*x]*(3*Cos[1*x]-(1+3*x)*Sin[1*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16e

2x((2(1 + 8c4)x+ 3+ 16c3) cos(x) + (x(2x(x+ 1) + 9 + 16c2)− 1 + 16c1) sin(x))
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7.19.48 problem section 9.3, problem 48
Internal problem ID [1545]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 48.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 4y′′ + 5y′ − 2y − e2x + 4 ex + 2 cos(x)− 4 sin(x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 67� �
dsolve(1*diff(y(x),x$3)-4*diff(y(x),x$2)+5*diff(y(x),x)-2*y(x)=exp(2*x)-4*exp(x)-2*cos(x)+4*sin(x),y(x), singsol=all)� �
y(x) = −

(
cos(x)ex − 2 e2xx2 − x e3x + 2 e3x − 4 e2xx− 4 e2x

)
e−x + c1ex + c2e2x + c3exx

3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 36� �
DSolve[1*y'''[x]-4*y''[x]+5*y'[x]-2*y[x]==Exp[2*x]-4*Exp[x]-2*Cos[x]+4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + ex(x(2x+ 4 + c2) + ex(x− 2 + c3) + 4 + c1)
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7.19.49 problem section 9.3, problem 49
Internal problem ID [1546]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 49.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ + y′ − y − 5 e2x − 2 ex + 4 cos(x)− 4 sin(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 41� �
dsolve(1*diff(y(x),x$3)-1*diff(y(x),x$2)+1*diff(y(x),x)-1*y(x)=5*exp(2*x)+2*exp(x)-4*cos(x)+4*sin(x),y(x), singsol=all)� �

y(x) = (2x+ 2) cos(x) + x ex + e2x − 2 sin(x)− ex + c1 cos(x) + c2ex + c3 sin(x)

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 35� �
DSolve[1*y'''[x]-1*y''[x]+1*y'[x]-1*y[x]==5*Exp[2*x]+2*Exp[x]-4*Cos[x]+4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x+ ex − 1 + c3) + (2x+ 1 + c1) cos(x) + (−2 + c2) sin(x)
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7.19.50 problem section 9.3, problem 50
Internal problem ID [1547]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 50.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − y′ + 2x+ 2− 4 ex + 6 e−x − 96 e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 51� �
dsolve(1*diff(y(x),x$3)-0*diff(y(x),x$2)-1*diff(y(x),x)-0*y(x)=-2*(1+x)+4*exp(x)-6*exp(-x)+96*exp(3*x),y(x), singsol=all)� �

y(x) = c2ex − e−xc1 + x2 + 2x ex − 3 ex − 3x e−x − 9 e−x

2 + 4 e3x + 2x+ c3

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 49� �
DSolve[1*y'''[x]-0*y''[x]-1*y'[x]-0*y[x]==-2*(1+x)+4*Exp[x]-6*Exp[-x]+96*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ 2) + 4e3x + ex(2x− 3 + c1)−
1
2e

−x(6x+ 9 + 2c2) + c3
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7.19.51 problem section 9.3, problem 51
Internal problem ID [1548]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 51.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 4y′′ + 9y′ − 10y − 10 e2x − 20 ex sin (2x) + 10 = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 91� �
dsolve(1*diff(y(x),x$3)-4*diff(y(x),x$2)+9*diff(y(x),x)-10*y(x)=10*exp(2*x)+20*exp(x)*sin(2*x)-10,y(x), singsol=all)� �

y(x) = e−2xe3x(5x− 8) cos (2x)
5 − e−2xe3x(20x+ 13) sin (2x)

10
+ e−2x(10 e4xx+ 5 e2x − 4 e4x)

5 + c1e2x + c2 cos (2x) ex + c3 sin (2x) ex

3 Solution by Mathematica
Time used: 0.555 (sec). Leaf size: 58� �
DSolve[1*y'''[x]-4*y''[x]+9*y'[x]-10*y[x]==10*Exp[2*x]+20*Exp[x]*Sin[2*x]-10,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ e2x
(
2x− 4

5 + c3

)
+ 1
20e

x((20x−22+20c2) cos(2x)+ (−40x−21+20c1) sin(2x))+1
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7.19.52 problem section 9.3, problem 52
Internal problem ID [1549]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 52.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ + 3y′ + y − 12 e−x − 9 cos (2x) + 13 sin (2x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 46� �
dsolve(1*diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=12*exp(-x)+9*cos(2*x)-13*sin(2*x),y(x), singsol=all)� �

y(x) = 2 e−xx3 − cos (2x) + sin (2x) + e−xc1 + x e−xc2 + c3x
2e−x

3 Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 38� �
DSolve[1*y'''[x]+3*y''[x]+3*y'[x]+1*y[x]==12*Exp[-x]+9*Cos[2*x]-13*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(2x)− cos(2x) + e−x(x(x(2x+ c3) + c2) + c1)
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7.19.53 problem section 9.3, problem 53
Internal problem ID [1550]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 53.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + y′′ − y′ − y − 4 e−x(1− 6x) + 2x cos(x)− 2(x+ 1) sin(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 56� �
dsolve(1*diff(y(x),x$3)+1*diff(y(x),x$2)-1*diff(y(x),x)-1*y(x)=4*exp(-x)*(1-6*x)-2*x*cos(x)+2*(1+x)*sin(x),y(x), singsol=all)� �

y(x) = −e−x
(
−ex cos(x)x− 2x3 + 2 sin(x)ex − 2x2 − 2x− 1

)
+ c1ex + c2e−x + c3e−xx

3 Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 42� �
DSolve[1*y'''[x]+1*y''[x]-1*y'[x]-1*y[x]==4*Exp[-x]*(1-6*x)-2*x*Cos[x]+2*(1+x)*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 sin(x) + x cos(x) + e−x(x(2x(x+ 1) + 2 + c2) + 1 + c1) + c3e
x
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7.19.54 problem section 9.3, problem 54
Internal problem ID [1551]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 54.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 5y′′ + 4y + 12 ex − 6 e−x − 10 cos(x) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 66� �
dsolve(diff(y(x),x$4)-0*diff(y(x),x$3)-5*diff(y(x),x$2)-0*diff(y(x),x)+4*y(x)=-12*exp(x)+6*exp(-x)+10*cos(x),y(x), singsol=all)� �
y(x) = −(−2 e4x − 6 e3x cos(x) + e2x − 12 e4xx− 6 e2xx) e−3x

6 + c1ex + c2e−2x + c3e−x + c4e2x

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 58� �
DSolve[y''''[x]-0*y'''[x]-5*y''[x]-0*y'[x]+4*y[x]==-12*Exp[x]+6*Exp[-x]+10*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x) + 1
6e

−2x(ex(6x+ 2e2x(6x+ 3c4ex + 1 + 3c3)− 1 + 6c2
)
+ 6c1

)
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7.19.55 problem section 9.3, problem 55
Internal problem ID [1552]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 55.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 4y′′′ + 11y′′ − 14y′ + 10y + ex(sin(x) + 2 cos (2x)) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 63� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+11*diff(y(x),x$2)-14*diff(y(x),x)+10*y(x)=-exp(x)*(sin(x)+2*cos(2*x)),y(x), singsol=all)� �

y(x) = sin(x)ex
9 + 7 cos (2x) ex

18 + sin (2x) exx
6 + ex cos(x)x

6
+ cos(x)exc1 + sin(x)exc2 + c3ex cos (2x) + c4 sin (2x) ex

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 53� �
DSolve[y''''[x]-4*y'''[x]+11*y''[x]-14*y'[x]+10*y[x]==-Exp[x]*(Sin[x]+2*Cos[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36e

x((11 + 36c2) cos(2x) + (1 + 36c3) sin(x) + 6 cos(x)(x+ 2(x+ 6c1) sin(x) + 6c4))
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7.19.56 problem section 9.3, problem 56
Internal problem ID [1553]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 56.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2y′′′ − 3y′′ − 4y′ + 4y − 2(x+ 1) ex − e−2x = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 74� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)-3*diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=2*exp(x)*(1+x)+exp(-2*x),y(x), singsol=all)� �

y(x) = e−2x(18x3e3x + 18x2e3x − 36x e3x + 27x2 + 20 e3x + 36x+ 18)
486

+ c1ex + c2e−2x + c3exx+ c4e−2xx

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 58� �
DSolve[y''''[x]+2*y'''[x]-3*y''[x]-4*y'[x]+4*y[x]==2*Exp[x]*(1+x)+Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
243e

x
(
9x
(
x2 + x− 2 + 27c4

)
+ 10 + 243c3

)
+ 1

54e
−2x(x(3x+ 4 + 54c2) + 2 + 54c1)
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7.19.57 problem section 9.3, problem 57
Internal problem ID [1554]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 57.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 4y − sinh(x) cos(x) + cosh(x) sin(x) = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 73� �
dsolve(diff(y(x),x$4)+0*diff(y(x),x$3)-0*diff(y(x),x$2)-0*diff(y(x),x)+4*y(x)=sinh(x)*cos(x)-cosh(x)*sin(x),y(x), singsol=all)� �

y(x) = 3 e−x(e2x − 1) cos(x)
64 + e−x(4 e2xx− 3 e2x − 4x− 3) sin(x)

64
+ cos(x)exc1 + sin(x)exc2 + c3 cos(x)e−x + c4 sin(x)e−x

3 Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 63� �
DSolve[y''''[x]+0*y'''[x]-0*y''[x]-0*y'[x]+4*y[x]==Sinh[x]*Cos[x]-Cosh[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ 1
64e

−x
((
(3+64c4)e2x−3+64c1

)
cos(x)+

(
−4x+e2x(4x−3+64c3)−3+64c2

)
sin(x)

)
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7.19.58 problem section 9.3, problem 58
Internal problem ID [1555]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 58.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 5y′′′ + 9y′′ + 7y′ + 2y − e−x(30 + 24x) + e−2x = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 72� �
dsolve(diff(y(x),x$4)+5*diff(y(x),x$3)+9*diff(y(x),x$2)+7*diff(y(x),x)+2*y(x)=exp(-x)*(30+24*x)-exp(-2*x),y(x), singsol=all)� �
y(x) = −

(
−x4 − x3 − 6x+ 3x2 + 6− x e−x − 3 e−x

)
e−x + e−2xc1 + c2e−x + c3e−xx+ c4x

2e−x

3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 40� �
DSolve[y''''[x]+5*y'''[x]+9*y''[x]+7*y'[x]+2*y[x]==Exp[-x]*(30+24*x)-Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(ex(x(x(x2 + x− 3 + c4
)
+ 6 + c3

)
− 6 + c2

)
+ x+ 3 + c1

)

2573



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.59 problem section 9.3, problem 59
Internal problem ID [1556]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 59.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 4y′′′ + 7y′′ − 6y′ + 2y − ex(12x− 2 cos(x) + 2 sin(x)) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+7*diff(y(x),x$2)-6*diff(y(x),x)+2*y(x)=exp(x)*(12*x-2*cos(x)+2*sin(x)),y(x), singsol=all)� �

y(x) = (3 ex + x ex) cos(x) + (x ex − 2 ex) sin(x) + 2 exx3

− 12x ex + c1ex + c2x ex + c3 cos(x)ex + c4 sin(x)ex

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 39� �
DSolve[y''''[x]-4*y'''[x]+7*y''[x]-6*y'[x]+2*y[x]==Exp[x]*(12*x-2*Cos[x]+2*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
x
(
2x2 − 12 + c4

)
+ (x+ 3 + c2) cos(x) + (x− 2 + c1) sin(x) + c3

)
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7.19.60 problem section 9.3, problem 60
Internal problem ID [1557]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 60.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ − y′ + y − e2x(10 + 3x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$3)-1*diff(y(x),x$2)-1*diff(y(x),x)+1*y(x)=exp(2*x)*(10+3*x),y(x), singsol=all)� �

y(x) = (x+ 1) (3 e2xx+ 10 e2x)
10 + 3x + c1ex + c2e−x + c3exx

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 34� �
DSolve[y'''[x]-1*y''[x]-1*y'[x]+1*y[x]==Exp[2*x]*(10+3*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x+ 1) + c1e
−x + ex(c3x+ c2)
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7.19.61 problem section 9.3, problem 61
Internal problem ID [1558]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 61.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + y′′ − 2y + e3x
(
17x2 + 67x+ 9

)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 70� �
dsolve(diff(y(x),x$3)+1*diff(y(x),x$2)-0*diff(y(x),x)-2*y(x)=-exp(3*x)*(9+67*x+17*x^2),y(x), singsol=all)� �

y(x) = (x2 + 2x− 2) (−17x2e3x − 67x e3x − 9 e3x)
34x2 + 134x+ 18 + c1ex + c2e−x cos(x) + c3 sin(x)e−x

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 45� �
DSolve[y'''[x]+1*y''[x]-0*y'[x]-2*y[x]==-Exp[3*x]*(9+67*x+17*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

3x(x(x+ 2)− 2) + c3e
x + e−x(c2 cos(x) + c1 sin(x))
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7.19.62 problem section 9.3, problem 62
Internal problem ID [1559]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 62.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 6y′′ + 11y′ − 6y − e2x
(
−3x2 − 4x+ 5

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 67� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+11*diff(y(x),x)-6*y(x)=exp(2*x)*(5-4*x-3*x^2),y(x), singsol=all)� �

y(x) = −x(x2 + 2x+ 1) (−3 e2xx2 − 4 e2xx+ 5 e2x)
3x2 + 4x− 5 + c1ex + c2e2x + c3e3x

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 33� �
DSolve[y'''[x]-6*y''[x]+11*y'[x]-6*y[x]==Exp[2*x]*(5-4*x-3*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
ex
(
x(x+ 1)2 + c3e

x + 4 + c2
)
+ c1

)
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7.19.63 problem section 9.3, problem 63
Internal problem ID [1560]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 63.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ + 2y′′ + y′ + 2 e−x
(
6x2 − 18x+ 7

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)+1*diff(y(x),x)-0*y(x)=-2*exp(-x)*(7-18*x+6*x^2),y(x), singsol=all)� �

y(x) = e−x
(
x4 − 2x3 − xc1 + x2 − c1 − c2 + 2x+ 2

)
+ c3

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 42� �
DSolve[y'''[x]+2*y''[x]+1*y'[x]-0*y[x]==-2*Exp[-x]*(7-18*x+6*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x
(
x(x− 1)2 + 2− c2

)
+ c3e

x + 2− c1 − c2
)
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7.19.64 problem section 9.3, problem 64
Internal problem ID [1561]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 64.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 3y′′ + 3y′ − y − (x+ 1) ex = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=exp(x)*(1+x),y(x), singsol=all)� �

y(x) =
(

1
24x

3 + 1
8x

2
)
(ex + x ex) + c1ex + c2x ex + c3exx2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 36� �
DSolve[y'''[x]-3*y''[x]+3*y'[x]-1*y[x]==Exp[x]*(1+x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24e

x(x(x(x(x+ 4) + 24c3) + 24c2) + 24c1)
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7.19.65 problem section 9.3, problem 65
Internal problem ID [1562]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 65.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 2y′′ + y + e−x
(
3x2 − 9x+ 4

)
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 66� �
dsolve(diff(y(x),x$4)-0*diff(y(x),x$3)-2*diff(y(x),x$2)+0*diff(y(x),x)+y(x)=-exp(-x)*(4-9*x+3*x^2),y(x), singsol=all)� �

y(x) = x2(x2 − 2x− 1) (−3x2 + 9x− 4) e−x

48x2 − 144x+ 64 + c1ex + c2e−x + c3exx+ c4x e−x

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 52� �
DSolve[y''''[x]-0*y'''[x]-2*y''[x]+0*y'[x]+1*y[x]==-Exp[-x]*(4-9*x+3*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32e

−x
(
2x
(
−x3 + 2x2 + x− 1 + 16c2

)
− 3 + 32c1

)
+ ex(c4x+ c3)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.66 problem section 9.3, problem 66
Internal problem ID [1563]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 66.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 2y′′ − y′ − 2y − e−2x((23− 2x) cos(x) + (8− 9x) sin(x)) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(-2*x)*((23-2*x)*cos(x)+(8-9*x)*sin(x)),y(x), singsol=all)� �
y(x) = e−2x cos(x)x

2 + e−2x cos(x)− 2 e−2x sin(x)x+ 3 e−2x sin(x)
2 + c1ex + c2e−2x + c3e−x

3 Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 48� �
DSolve[y'''[x]+2*y''[x]-y'[x]-2*y[x]==Exp[-2*x]*((23-2*x)*Cos[x]+(8-9*x)*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2x((3− 4x) sin(x) + (x+ 2) cos(x) + 2
(
c2e

x + c3e
3x + c1

))
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7.19.67 problem section 9.3, problem 67
Internal problem ID [1564]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 67.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ − 3y′′′ + 4y′′ − 2y′ − ex((28 + 6x) cos (2x) + (11− 12x) sin (2x)) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$4)-3*diff(y(x),x$3)+4*diff(y(x),x$2)-2*diff(y(x),x)-0*y(x)=exp(x)*((28+6*x)*cos(2*x)+(11-12*x)*sin(2*x)),y(x), singsol=all)� �
y(x) =− sin (2x) exx+ 3 ex

2 + c2 cos(x)ex
2 + sin(x)exc2

2 − c3 cos(x)ex
2 + c3 sin(x)ex

2 + c1ex+ c4

3 Solution by Mathematica
Time used: 0.562 (sec). Leaf size: 78� �
DSolve[y''''[x]-3*y'''[x]+4*y''[x]-2*y'[x]-0*y[x]==Exp(x)*((28+6*x)*Cos[2*x]+(11-12*x)*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Exp(20x(15x− 8)− 819) sin(2x) + 2Exp(5x(60x+ 143) + 676) cos(2x)
1000

+ c3e
x + 1

2e
x((c2 − c1) cos(x) + (c1 + c2) sin(x)) + c4
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7.19.68 problem section 9.3, problem 68
Internal problem ID [1565]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 68.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 4y′′′ + 14y′′ − 20y′ + 25y − ex((6x+ 2) cos (2x) + 3 sin (2x)) = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 83� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+14*diff(y(x),x$2)-20*diff(y(x),x)+25*y(x)=exp(x)*((2+6*x)*cos(2*x)+3*sin(2*x)),y(x), singsol=all)� �

y(x) =
(
−63x ex

32 + 41 ex
64 − exx3

16 − x2ex
16

)
cos (2x) +

(
x ex
32 + 1429 ex

576

)
sin (2x)

+ c1 cos (2x) ex + c2 sin (2x) ex + c3x ex cos (2x) + c4 sin (2x) exx

3 Solution by Mathematica
Time used: 0.701 (sec). Leaf size: 74� �
DSolve[y''''[x]-4*y'''[x]+14*y''[x]-20*y'[x]+25*y[x]==Exp(x)*((2+6*x)*Cos[2*x]+3*Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −Exp(17x(816x+ 3053) + 68676) sin(2x)
83521

− 2Exp(255x(51x+ 245) + 100292) cos(2x)
83521

+ ex(c4x+ c3) cos(2x) + ex(c2x+ c1) sin(2x)
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7.19.69 problem section 9.3, problem 69
Internal problem ID [1566]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 69.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 2y′′ − 5y′ + 6y − 2 ex(1− 6x) = 0

With initial conditions

[y(0) = 2, y′(0) = 7, y′′(0) = 9]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 29� �
dsolve([diff(y(x),x$3)-2*diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=2*exp(x)*(1-6*x),y(0) = 2, D(y)(0) = 7, (D@@2)(y)(0) = 9],y(x), singsol=all)� �

y(x) =
(
e5x + x2e3x + 2 e3x − 1

)
e−2x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 27� �
DSolve[{y'''[x]-2*y''[x]-5*y'[x]+6*y[x]==2*Exp[x]*(1-6*x),{y[0]==2,y'[0]==7,y''[0]==9}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
x2 + 2

)
− e−2x + e3x
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7.19.70 problem section 9.3, problem 70
Internal problem ID [1567]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 70.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ − y′ + y + e−x(4− 8x) = 0

With initial conditions

[y(0) = 2, y′(0) = 0, y′′(0) = 0]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$3)-1*diff(y(x),x$2)-1*diff(y(x),x)+1*y(x)=-exp(-x)*(4-8*x),y(0) = 2, D(y)(0) = 0, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) =
(
x2 + x+ 1

)
e−x − (x− 1) ex

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 26� �
DSolve[{y'''[x]-1*y''[x]-1*y'[x]+1*y[x]==-Exp[-x]*(4-8*x),{y[0]==2,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x2 + x+ 1

)
− ex(x− 1)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.71 problem section 9.3, problem 71
Internal problem ID [1568]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 71.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

4y′′′ − 3y′ − y − e−x
2 (−3x+ 2) = 0

With initial conditions

[y(0) = −1, y′(0) = 15, y′′(0) = −17]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 22� �
dsolve([4*diff(y(x),x$3)-0*diff(y(x),x$2)-3*diff(y(x),x)-1*y(x)=exp(-x/2)*(2-3*x),y(0) = -1, D(y)(0) = 15, (D@@2)(y)(0) = -17],y(x), singsol=all)� �

y(x) = (x3 + 192x) e−x
2

12 − ex

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 35� �
DSolve[{4*y'''[x]-0*y''[x]-3*y'[x]-1*y[x]==Exp[-x/2]*(2-3*x),{y[0]==2,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36e

−x/2(3x(x2 + 8
)
+ 8e3x/2 + 64

)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.72 problem section 9.3, problem 72
Internal problem ID [1569]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 72.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2y′′′ + 2y′′ + 2y′ + y − e−x(20− 12x) = 0

With initial conditions

[y(0) = 3, y′(0) = −4, y′′(0) = 7, y′′′(0) = −22]

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$4)+2*diff(y(x),x$3)+2*diff(y(x),x$2)+2*diff(y(x),x)+1*y(x)=exp(-x)*(20-12*x),y(0) = 3, D(y)(0) = -4, (D@@2)(y)(0) = 7, (D@@3)(y)(0) = -22],y(x), singsol=all)� �

y(x) =
(
−x3 + 2x2 − x+ 2

)
e−x + cos(x)− sin(x)

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 27� �
DSolve[{y''''[x]+2*y'''[x]+2*y''[x]+2*y'[x]+1*y[x]==Exp[-x]*(20-12*x),{y[0]==3,y'[0]==-4,y''[0]==7,y'''[0]==-22}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−x(x− 2)
(
x2 + 1

)
− sin(x) + cos(x)
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7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.73 problem section 9.3, problem 73
Internal problem ID [1570]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 73.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 2y′′ + y′ + 2y − 30 cos(x) + 10 sin(x) = 0

With initial conditions

[y(0) = 3, y′(0) = −4, y′′(0) = 16]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 25� �
dsolve([0*diff(y(x),x$4)+1*diff(y(x),x$3)+2*diff(y(x),x$2)+1*diff(y(x),x)+2*y(x)=30*cos(x)-10*sin(x),y(0) = 3, D(y)(0) = -4, (D@@2)(y)(0) = 16],y(x), singsol=all)� �

y(x) = e−2x + (2− x) cos(x) + (7x− 1) sin(x)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 26� �
DSolve[{0*y''''[x]+1*y'''[x]+2*y''[x]+1*y'[x]+2*y[x]==30*Cos[x]-10*Sin[x],{y[0]==3,y'[0]==-4,y''[0]==16}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x + (7x− 1) sin(x)− ((x− 2) cos(x))

2588



7.19. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.19.74 problem section 9.3, problem 74
Internal problem ID [1571]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.3. Undetermined
Coefficients for Higher Order Equations. Page 495
Problem number: section 9.3, problem 74.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ − 3y′′′ + 5y′′ − 2y′ + 2(cos(x)− sin(x)) ex = 0

With initial conditions

[y(0) = 2, y′(0) = 0, y′′(0) = −1, y′′′(0) = −5]

3 Solution by Maple
Time used: 2.548 (sec). Leaf size: 1295� �
dsolve([1*diff(y(x),x$4)-3*diff(y(x),x$3)+5*diff(y(x),x$2)-2*diff(y(x),x)+0*y(x)=-2*exp(x)*(cos(x)-sin(x)),y(0) = 2, D(y)(0) = 0, (D@@2)(y)(0) = -1, (D@@3)(y)(0) = -5],y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 1.719 (sec). Leaf size: 5009� �
DSolve[{1*y''''[x]-3*y'''[x]+5*y''[x]-2*y'[x]+0*y[x]==-2*Exp[x]*(Cos[x]-Sin[x]),{y[0]==2,y'[0]==0,y''[0]==-1,y'''[0]==-5}},y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.1 problem section 9.4, problem 3
Internal problem ID [1572]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 3x2y′′ + 6y′x− 6y − 2x = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 25� �
dsolve(x^3*diff(y(x),x$3)-3*x^2*diff(y(x),x$2)+6*x*diff(y(x),x)-6*y(x)=2*x,y(x), singsol=all)� �

y(x) = x ln(x) + 3x
2 + c3x

3 + x2c2 + xc1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24� �
DSolve[x^3*y'''[x]-3*x^2*y''[x]+6*x*y'[x]-6*y[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
log(x) + x(c3x+ c2) +

3
2 + c1

)
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.2 problem section 9.4, problem 8
Internal problem ID [1573]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 8.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

4x3y′′′ + 4x2y′′ − 5y′x+ 2y − 30x2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 32� �
dsolve(4*x^3*diff(y(x),x$3)+4*x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+2*y(x)=30*x^2,y(x), singsol=all)� �

y(x) = 2 ln(x)x2 − 32x2

15 + c1x
2 + c2√

x
+ c3

√
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 38� �
DSolve[4*x^3*y'''[x]+4*x^2*y''[x]-5*x*y'[x]+2*y[x]==30*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x2 log(x) +
(
−32

15 + c3
)
x5/2 + c2x+ c1√
x
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.3 problem section 9.4, problem 11
Internal problem ID [1574]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 11.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

Solve

x3y′′′ + x2y′′ − 2y′x+ 2y − x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=x^2,y(x), singsol=all)� �

y(x) = c2x+ c3x
2 + 2x3 ln(x) + c1

6x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 35� �
DSolve[x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3x

2 log(x) +
(
−4
9 + c3

)
x2 + c2x+ c1

x
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.4 problem section 9.4, problem 14
Internal problem ID [1575]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

16x4y′′′′ + 96x3y′′′ + 72x2y′′ − 24y′x+ 9y − 96x 5
2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 30� �
dsolve(16*x^4*diff(y(x),x$4)+96*x^3*diff(y(x),x$3)+72*x^2*diff(y(x),x$2)-24*x*diff(y(x),x)+9*y(x)=96*x^(5/2),y(x), singsol=all)� �

y(x) = x
5
2

4 + c1

x
3
2
+ c2√

x
+ c3

√
x + c4x

3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 41� �
DSolve[16*x^4*y''''[x]+96*x^3*y'''[x]+72*x^2*y''[x]-24*x*y'[x]+9*y[x]==96*x^(5/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 + 4c4x3 + 4c3x2 + 4c2x+ 4c1
4x3/2
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.5 problem section 9.4, problem 16
Internal problem ID [1576]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 16.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ − 4x3y′′′ + 12x2y′′ − 24y′x+ 24y − x4 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 35� �
dsolve(x^4*diff(y(x),x$4)-4*x^3*diff(y(x),x$3)+12*x^2*diff(y(x),x$2)-24*x*diff(y(x),x)+24*y(x)=x^4,y(x), singsol=all)� �

y(x) = −11x4

36 + ln(x)x4

6 + c4x
4 + c3x

3 + x2c2 + xc1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 38� �
DSolve[x^4*y''''[x]-4*x^3*y'''[x]+12*x^2*y''[x]-24*x*y'[x]+24*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

4 log(x) + x

(
x

(
x

((
−11
36 + c4

)
x+ c3

)
+ c2

)
+ c1

)
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.6 problem section 9.4, problem 18
Internal problem ID [1577]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 18.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _exact, _linear, _nonhomogeneous]]

Solve

x4y′′′′ + 6x3y′′′ + 2x2y′′ − 4y′x+ 4y − 12x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(x^4*diff(y(x),x$4)+6*x^3*diff(y(x),x$3)+2*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+4*y(x)=12*x^2,y(x), singsol=all)� �

y(x) = x2c2 + c3x+ c4
x2 + 12x3 ln(x)− 15x3 + 2c1

12x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 38� �
DSolve[x^4*y''''[x]+6*x^3*y'''[x]+2*x^2*y''[x]-4*x*y'[x]+4*y[x]==12*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x4 log(x) +

(
−19

12 + c4
)
x4 + c3x

3 + c2x+ c1

x2
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.7 problem section 9.4, problem 22
Internal problem ID [1578]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 22.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 2x2y′′ + 3y′x− 3y − 4x = 0

With initial conditions

[y(1) = 4, y′(1) = 4, y′′(1) = 2]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 23� �
dsolve([x^3*diff(y(x),x$3)-2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=4*x,y(1) = 4, D(y)(1) = 4, (D@@2)(y)(1) = 2],y(x), singsol=all)� �

y(x) = x
(
x2 − ln(x)2 − 2 ln(x) + 3

)
3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20� �
DSolve[{x^3*y'''[x]-2*x^2*y''[x]+3*x*y'[x]-3*y[x]==4*x,{y[1]==4,y'[1]==4,y''[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
x2 − log(x)(log(x) + 2) + 3

)
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.8 problem section 9.4, problem 23
Internal problem ID [1579]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 23.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 5x2y′′ + 14y′x− 18y − x3 = 0

With initial conditions

[y(1) = 0, y′(1) = 1, y′′(1) = 7]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 25� �
dsolve([x^3*diff(y(x),x$3)-5*x^2*diff(y(x),x$2)+14*x*diff(y(x),x)-18*y(x)=x^3,y(1) = 0, D(y)(1) = 1, (D@@2)(y)(1) = 7],y(x), singsol=all)� �

y(x) = x2(ln(x)2x+ 4x ln(x)− 2x+ 2)
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[{x^3*y'''[x]-5*x^2*y''[x]+14*x*y'[x]-18*y[x]==x^3,{y[1]==0,y'[1]==1,y''[1]==7}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

2(−2x+ x log(x)(log(x) + 4) + 2)
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7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.9 problem section 9.4, problem 25
Internal problem ID [1580]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 25.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 6x2y′′ + 16y′x− 16y − 9x4 = 0

With initial conditions

[y(1) = 2, y′(1) = 1, y′′(1) = 5]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 29� �
dsolve([x^3*diff(y(x),x$3)-6*x^2*diff(y(x),x$2)+16*x*diff(y(x),x)-16*y(x)=9*x^4,y(1) = 2, D(y)(1) = 1, (D@@2)(y)(1) = 5],y(x), singsol=all)� �

y(x) = −x4 + 3 ln(x)2x4

2 + 2 ln(x)x4 + 3x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 29� �
DSolve[{x^3*y'''[x]-6*x^2*y''[x]+16*x*y'[x]-16*y[x]==9*x^4,{y[1]==2,y'[1]==1,y''[1]==5}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

4 log(x)(3 log(x) + 4)− x
(
x3 − 3

)
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7.20.10 problem section 9.4, problem 27
Internal problem ID [1581]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 27.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

Solve

x3y′′′ + x2y′′ − 2y′x+ 2y − x(x+ 1) = 0

With initial conditions [
y(−1) = −6, y′(−1) = 43

6 , y′′(−1) = −5
2

]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 30� �
dsolve([x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=x*(x+1),y(-1) = -6, D(y)(-1) = 43/6, (D@@2)(y)(-1) = -5/2],y(x), singsol=all)� �

y(x) = x(−2iπx+ 2x ln(x) + 3iπ − 3 ln(x)− 12x+ 24)
6

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 34� �
DSolve[{x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==x*(x+1),{y[-1]==-6,y'[-1]==43/6,y''[-1]==-5/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x(iπ(3− 2x)− 12(x− 2) + (2x− 3) log(x))
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7.20.11 problem section 9.4, problem 30
Internal problem ID [1582]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 30.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _exact, _linear, _nonhomogeneous]]

Solve

x4y′′′′ + 3x3y′′′ − x2y′′ + 2y′x− 2y − 9x2 = 0

With initial conditions

[y(1) = −7, y′(1) = −11, y′′(1) = −5, y′′′(1) = 6]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 14� �
dsolve([x^4*diff(y(x),x$4)+3*x^3*diff(y(x),x$3)-x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=9*x^2,y(1) = -7, D(y)(1) = -11, (D@@2)(y)(1) = -5, (D@@3)(y)(1) = 6],y(x), singsol=all)� �

y(x) = x2(−7 + 3 ln(x))

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 15� �
DSolve[{x^4*y''''[x]+3*x^3*y'''[x]-x^2*y''[x]+2*x*y'[x]-2*y[x]==9*x^2,{y[1]==-7,y'[1]==-11,y''[1]==-5,y'''[1]==6}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(3 log(x)− 7)

2601



7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.12 problem section 9.4, problem 32
Internal problem ID [1583]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 32.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _exact, _linear, _nonhomogeneous]]

Solve

4x4y′′′′ + 24x3y′′′ + 23x2y′′ − y′x+ y − 6x = 0

With initial conditions[
y(1) = 2, y′(1) = 0, y′′(1) = 4, y′′′(1) = −37

4

]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 27� �
dsolve([4*x^4*diff(y(x),x$4)+24*x^3*diff(y(x),x$3)+23*x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=6*x,y(1) = 2, D(y)(1) = 0, (D@@2)(y)(1) = 4, (D@@3)(y)(1) = -37/4],y(x), singsol=all)� �

y(x) = ln(x)x 5
2 − x2 + x

5
2 +

√
x + x

x
3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 26� �
DSolve[{4*x^4*y''''[x]+24*x^3*y'''[x]+23*x^2*y''[x]-x*y'[x]+y[x]==6*x,{y[1]==2,y'[1]==0,y''[1]==4,y'''[1]==-37/4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
x + 1√

x
+ 1

x
+ x log(x)
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7.20.13 problem section 9.4, problem 33
Internal problem ID [1584]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 33.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _exact, _linear, _nonhomogeneous]]

Solve

x4y′′′′ + 5x3y′′′ − 3x2y′′ − 6y′x+ 6y − 40x3 = 0

With initial conditions

[y(−1) = −1, y′(−1) = −7, y′′(−1) = −1, y′′′(−1) = −31]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 30� �
dsolve([x^4*diff(y(x),x$4)+5*x^3*diff(y(x),x$3)-3*x^2*diff(y(x),x$2)-6*x*diff(y(x),x)+6*y(x)=40*x^3,y(-1) = -1, D(y)(-1) = -7, (D@@2)(y)(-1) = -1, (D@@3)(y)(-1) = -31],y(x), singsol=all)� �

y(x) = x5 ln(x)− 1 + (−iπ − 2)x5 + x3 + x

x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 32� �
DSolve[{x^4*y''''[x]+5*x^3*y'''[x]-3*x^2*y''[x]-6*x*y'[x]+6*y[x]==40*x^3,{y[-1]==-1,y'[-1]==-7,y''[-1]==-1,y'''[-1]==-31}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2− iπ)x5 + x5 log(x) + x3 + x− 1
x2
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7.20.14 problem section 9.4, problem 35
Internal problem ID [1585]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 35.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 2y′′ − y′ − 2y − F (x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 63� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)-diff(y(x),x)-2*y(x)=F(x),y(x), singsol=all)� �

y(x) =
(∫ e−xF (x)

6 dx

)
ex +

(∫
F (x)e2x

3 dx

)
e−2x

−
(∫ exF (x)

2 dx

)
e−x + c1ex + c2e−2x + c3e−x

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 88� �
DSolve[y'''[x]+2*y''[x]-y'[x]-2*y[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(∫ x

1

1
3e

2K[1]f(K[1])dK[1] + ex
(∫ x

1
−1
2e

K[2]f(K[2])dK[2] + c2

)
+ e3x

(∫ x

1

1
6e

−K[3]f(K[3])dK[3] + c3

)
+ c1

)

2604



7.20. Chapter 9 Introduction to Linear . . . CHAPTER 7. ELEMENTARY . . .

7.20.15 problem section 9.4, problem 36
Internal problem ID [1586]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 36.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

Solve

x3y′′′ + x2y′′ − 2y′x+ 2y − F (x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=F(x),y(x), singsol=all)� �

y(x) =

c3 +
∫ c2 −

(∫
− c1−

(∫
−F (x)dx

)
x3 dx

)
x2 dx

x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 80� �
DSolve[x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2
(∫ x

1 −f(K[2])
2K[2]2 dK[2] + x

∫ x

1
f(K[3])
3K[3]3 dK[3]

)
+
∫ x

1
1
6f(K[1])dK[1] + x2(c3x+ c2) + c1

x
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7.20.16 problem section 9.4, problem 39
Internal problem ID [1587]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 39.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 5y′′ + 4y − F (x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(diff(y(x),x$4)-5*diff(y(x),x$2)+4*y(x)=F(x),y(x), singsol=all)� �

y(x) = −
(∫ e−xF (x)

6 dx

)
ex −

(∫
F (x)e2x

12 dx

)
e−2x +

(∫ exF (x)
6 dx

)
e−x

+
(∫

F (x)e−2x

12 dx

)
e2x + c1ex + c2e−2x + c3e−x + c4e2x

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 117� �
DSolve[y''''[x]-5*y''[x]+4*y[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(∫ x

1
− 1
12e

2K[1]f(K[1])dK[1] + ex
(∫ x

1

1
6e

K[2]f(K[2])dK[2] + c2

)
+ e3x

(∫ x

1
−1
6e

−K[3]f(K[3])dK[3] + c3

)
+ e4x

(∫ x

1

1
12e

−2K[4]f(K[4])dK[4] + c4

)
+ c1

)
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7.20.17 problem section 9.4, problem 41
Internal problem ID [1588]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 9 Introduction to Linear Higher Order Equations. Section 9.4. Variation of
Parameters for Higher Order Equations. Page 503
Problem number: section 9.4, problem 41.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _exact, _linear, _nonhomogeneous]]

Solve

x4y′′′′ + 6x3y′′′ + 2x2y′′ − 4y′x+ 4y − F (x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(x^4*diff(y(x),x$4)+6*x^3*diff(y(x),x$3)+2*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+4*y(x)=F(x),y(x), singsol=all)� �

y(x) =
c4 +

∫ (
2c2x+ c3 −

(∫ (∫
− c1−

(∫
−F (x)dx

)
x4 dx

)
dx
))

x2dx

x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 102� �
DSolve[x^4*y''''[x]+6*x^3*y'''[x]+2*x^2*y''[x]-4*x*y'[x]+4*y[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x3
(∫ x

1 −f(K[3])
6K[3]2 dK[3] + x

∫ x

1
f(K[4])
12K[4]3dK[4]

)
+ x

∫ x

1
1
6f(K[2])dK[2] +

∫ x

1 − 1
12f(K[1])K[1]dK[1] + x3(c4x+ c3) + c2x+ c1

x2
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7.21. Chapter 10 Linear system of . . . CHAPTER 7. ELEMENTARY . . .

7.21.1 problem section 10.4, problem 1
Internal problem ID [1589]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 1.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = y1(t) + 2y2(t)
y′2(t) = 2y1(t) + y2(t)

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 35� �
dsolve([diff(y__1(t),t)=y__1(t)+2*y__2(t),diff(y__2(t),t)=2*y__1(t)+1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −e−tc1 + c2e3t

y2(t) = e−tc1 + c2e3t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 46� �
DSolve[{y1'[t]==y1[t]+2*y2[t],y2'[t]==2*y1[t]+y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → et(c1 cosh(2t) + c2 sinh(2t))

y2(t) → et(c2 cosh(2t) + c1 sinh(2t))

2609



7.21. Chapter 10 Linear system of . . . CHAPTER 7. ELEMENTARY . . .

7.21.2 problem section 10.4, problem 2
Internal problem ID [1590]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 2.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −5y1(t)
4 + 3y2(t)

4

y′2(t) =
3y1(t)
4 − 5y2(t)

4

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 35� �
dsolve([diff(y__1(t),t)=-5/4*y__1(t)+3/4*y__2(t),diff(y__2(t),t)=3/4*y__1(t)-5/4*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −c1e−2t + c2e−
t
2

y2(t) = c1e−2t + c2e−
t
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 66� �
DSolve[{y1'[t]==-5/4*y1[t]+3/4*y2[t],y2'[t]==3/4*y1[t]-5/4*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
2e

−2t((c1 + c2)e3t/2 + c1 − c2
)

y2(t) → 1
2e

−2t((c1 + c2)e3t/2 − c1 + c2
)
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7.21. Chapter 10 Linear system of . . . CHAPTER 7. ELEMENTARY . . .

7.21.3 problem section 10.4, problem 3
Internal problem ID [1591]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 3.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −4y1(t)
5 + 3y2(t)

5

y′2(t) = −2y1(t)
5 − 11y2(t)

5

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 36� �
dsolve([diff(y__1(t),t)=-4/5*y__1(t)+3/5*y__2(t),diff(y__2(t),t)=-2/5*y__1(t)-11/5*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −3 e−tc1 −
e−2tc2
2

y2(t) = e−tc1 + e−2tc2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67� �
DSolve[{y1'[t]==-4/5*y1[t]+3/5*y2[t],y2'[t]==-2/5*y1[t]-11/5*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
5e

−2t(c1(6et − 1
)
+ 3c2

(
et − 1

))
y2(t) → 1

5e
−2t(−(2c1 + c2)et + 2c1 + 6c2

)
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7.21. Chapter 10 Linear system of . . . CHAPTER 7. ELEMENTARY . . .

7.21.4 problem section 10.4, problem 4
Internal problem ID [1592]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 4.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t)− 4y2(t)
y′2(t) = −y1(t)− y2(t)

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 32� �
dsolve([diff(y__1(t),t)=-1*y__1(t)-4*y__2(t),diff(y__2(t),t)=-1*y__1(t)-1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = 2c1e−3t − 2c2et

y2(t) = c1e−3t + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56� �
DSolve[{y1'[t]==-1*y1[t]-4*y2[t],y2'[t]==-1*y1[t]-1*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−t(c1 cosh(2t)− 2c2 sinh(2t))

y2(t) → 1
2e

−t(2c2 cosh(2t)− c1 sinh(2t))
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7.21.5 problem section 10.4, problem 5
Internal problem ID [1593]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 5.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 2y1(t)− 4y2(t)
y′2(t) = −y1(t)− y2(t)

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 35� �
dsolve([diff(y__1(t),t)=2*y__1(t)-4*y__2(t),diff(y__2(t),t)=-1*y__1(t)-1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −4c1e3t + e−2tc2

y2(t) = c1e3t + e−2tc2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67� �
DSolve[{y1'[t]==2*y1[t]-4*y2[t],y2'[t]==-1*y1[t]-1*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
5e

−2t(4(c1 − c2)e5t + c1 + 4c2
)

y2(t) → 1
5e

−2t((c2 − c1)e5t + c1 + 4c2
)
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7.21.6 problem section 10.4, problem 6
Internal problem ID [1594]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 6.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 4y1(t)− 3y2(t)
y′2(t) = 2y1(t)− y2(t)

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 31� �
dsolve([diff(y__1(t),t)=4*y__1(t)-3*y__2(t),diff(y__2(t),t)=2*y__1(t)-1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
3c1e2t
2 + c2et

y2(t) = c1e2t + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56� �
DSolve[{y1'[t]==4*y1[t]-3*y2[t],y2'[t]==2*y1[t]-1*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → et
(
c1
(
3et − 2

)
− 3c2

(
et − 1

))
y2(t) → et

(
2c1
(
et − 1

)
+ c2

(
3− 2et

))
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7.21.7 problem section 10.4, problem 7
Internal problem ID [1595]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 7.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −6y1(t)− 3y2(t)
y′2(t) = y1(t)− 2y2(t)

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 36� �
dsolve([diff(y__1(t),t)=-6*y__1(t)-3*y__2(t),diff(y__2(t),t)=1*y__1(t)-2*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −3 e−5tc1 − c2e−3t

y2(t) = e−5tc1 + c2e−3t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61� �
DSolve[{y1'[t]==-6*y1[t]-3*y2[t],y2'[t]==1*y1[t]-2*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
2e

−5t(3(c1 + c2)− (c1 + 3c2)e2t
)

y2(t) → e−4t(c2 cosh(t) + (c1 + 2c2) sinh(t))
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7.21.8 problem section 10.4, problem 8
Internal problem ID [1596]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 8.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = y1(t)− y2(t)− 2y3(t)
y′2(t) = y1(t)− 2y2(t)− 3y3(t)
y′3(t) = −4y1(t) + y2(t)− y3(t)

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 73� �
dsolve([diff(y__1(t),t)=1*y__1(t)-1*y__2(t)-2*y__3(t),diff(y__2(t),t)=1*y__1(t)-2*y__2(t)-3*y__3(t),diff(y__3(t),t)=-4*y__1(t)+1*y__2(t)-1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c1e2t − c2e−t + c3e−3t

y2(t) = −c1e2t − 4c2e−t + 2c3e−3t

y3(t) = c1e2t + c2e−t + c3e−3t
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3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 102� �
DSolve[{y1'[t]==1*y1[t]-1*y2[t]-2*y3[t],y2'[t]==1*y1[t]-2*y2[t]-3*y3[t],y1'[t]==-4*y1[t]+1*y2[t]-1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
576e

−3t(c1(63− 128et
)
+ c2

(
64et − 27

))
y2(t) → 1

864e
−3t(c2(224et − 81

)
− 7c1

(
64et − 27

))
y3(t) → e−3t(c1(189− 128et) + c2(64et − 81))

1728
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7.21.9 problem section 10.4, problem 9
Internal problem ID [1597]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 9.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −6y1(t)− 4y2(t)− 8y3(t)
y′2(t) = −4y1(t)− 4y3(t)
y′3(t) = −8y1(t)− 4y2(t)− 6y3(t)

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 66� �
dsolve([diff(y__1(t),t)=-6*y__1(t)-4*y__2(t)-8*y__3(t),diff(y__2(t),t)=-4*y__1(t)-0*y__2(t)-4*y__3(t),diff(y__3(t),t)=-8*y__1(t)-4*y__2(t)-6*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −5c2e2t
4 + c3e−16t − c1e2t

2

y2(t) =
c2e2t
2 + c3e−16t

2 + c1e2t

y3(t) = c2e2t + c3e−16t
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3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 110� �
DSolve[{y1'[t]==-6*y1[t]-4*y2[t]-8*y3[t],y2'[t]==-4*y1[t]-0*y2[t]-4*y3[t],y1'[t]==-8*y1[t]-4*y2[t]-6*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 2(4c1 + c2)e−16t

44217 − 1
9(c1 − 2c2)e2t

y2(t) → 4
9(c1 − 2c2)e2t +

(4c1 + c2)e−16t

44217

y3(t) → 2(4c1 + c2)e−16t

44217 − 1
9(c1 − 2c2)e2t
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7.21.10 problem section 10.4, problem 10
Internal problem ID [1598]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 10.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 3y1(t) + 5y2(t) + 8y3(t)
y′2(t) = y1(t)− y2(t)− 2y3(t)
y′3(t) = −y1(t)− y2(t)− y3(t)

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 61� �
dsolve([diff(y__1(t),t)=3*y__1(t)+5*y__2(t)+8*y__3(t),diff(y__2(t),t)=1*y__1(t)-1*y__2(t)-2*y__3(t),diff(y__3(t),t)=-1*y__1(t)-1*y__2(t)-1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −7c2e2t
4 − 2c3et

3 − c1e−2t

y2(t) = −4c3et
3 − 5c2e2t

4 + c1e−2t

y3(t) = c2e2t + c3et
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3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 193� �
DSolve[{y1'[t]==3*y1[t]+5*y2[t]+8*y3[t],y2'[t]==1*y1[t]-1*y2[t]-2*y3[t],y1'[t]==-1*y1[t]-1*y2[t]-1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) →
e−t/9

(√
35 (2c2 − 121c1) sin

(√
35 t
9

)
− 7(74c1 + 53c2) cos

(√
35 t
9

))
1575

y2(t) →
e−t/9

(
7(901c1 + 202c2) cos

(√
35 t
9

)
−

√
35 (34c1 + 379c2) sin

(√
35 t
9

))
4725

y3(t) →
e−t/9

(
2
√
35 (92c1 + 125c2) sin

(√
35 t
9

)
− 14(251c1 + 32c2) cos

(√
35 t
9

))
4725
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7.21.11 problem section 10.4, problem 11
Internal problem ID [1599]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 11.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = y1(t)− y2(t) + 2y3(t)
y′2(t) = 12y1(t)− 4y2(t) + 10y3(t)
y′3(t) = −6y1(t) + y2(t)− 7y3(t)

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 74� �
dsolve([diff(y__1(t),t)=1*y__1(t)-1*y__2(t)+2*y__3(t),diff(y__2(t),t)=12*y__1(t)-4*y__2(t)+10*y__3(t),diff(y__3(t),t)=-6*y__1(t)+1*y__2(t)-7*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −2 e−5tc1
3 − c2e−3t − c3e−2t

y2(t) = −2 e−5tc1 − 2c2e−3t − c3e−2t

y3(t) = e−5tc1 + c2e−3t + c3e−2t
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3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 193� �
DSolve[{y1'[t]==1*y1[t]-1*y2[t]+2*y3[t],y2'[t]==12*y1[t]-4*y2[t]+10*y3[t],y1'[t]==-6*y1[t]+1*y2[t]-7*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) →
e−7t/6

(
71(77c1 − 109c2) cos

(√
71 t
6

)
+

√
71 (143c2 − 2479c1) sin

(√
71 t
6

))
340800

y2(t) →
e−7t/6

(
71(2071c1 − 407c2) cos

(√
71 t
6

)
−

√
71 (2717c1 + 5411c2) sin

(√
71 t
6

))
852000

y3(t) →
e−7t/6

(
639(23c1 + 9c2) cos

(√
71 t
6

)
+ 3

√
71 (937c1 − 329c2) sin

(√
71 t
6

))
568000
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7.21.12 problem section 10.4, problem 12
Internal problem ID [1600]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 12.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 4y1(t)− y2(t)− 4y3(t)
y′2(t) = 4y1(t)− 3y2(t)− 2y3(t)
y′3(t) = y1(t)− y2(t)− y3(t)

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 71� �
dsolve([diff(y__1(t),t)=4*y__1(t)-1*y__2(t)-4*y__3(t),diff(y__2(t),t)=4*y__1(t)-3*y__2(t)-2*y__3(t),diff(y__3(t),t)=1*y__1(t)-1*y__2(t)-1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = e−tc1 + 11c2e3t + c3e−2t

y2(t) = e−tc1 + 7c2e3t + 2c3e−2t

y3(t) = e−tc1 + c2e3t + c3e−2t
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3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 102� �
DSolve[{y1'[t]==4*y1[t]-1*y2[t]-4*y3[t],y2'[t]==4*y1[t]-3*y2[t]-2*y3[t],y1'[t]==1*y1[t]-1*y2[t]-1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
216e

−2t(c1(54et − 8
)
+ c2

(
8− 27et

))
y2(t) → 1

216e
−2t(2c1(27et − 8

)
+ c2

(
16− 27et

))
y3(t) → 1

216e
−2t(c1(54et − 8

)
+ c2

(
8− 27et

))
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7.21.13 problem section 10.4, problem 13
Internal problem ID [1601]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 13.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −2y1(t) + 2y2(t)− 6y3(t)
y′2(t) = 2y1(t) + 6y2(t) + 2y3(t)
y′3(t) = −2y1(t)− 2y2(t) + 2y3(t)

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 67� �
dsolve([diff(y__1(t),t)=-2*y__1(t)+2*y__2(t)-6*y__3(t),diff(y__2(t),t)=2*y__1(t)+6*y__2(t)+2*y__3(t),diff(y__3(t),t)=-2*y__1(t)-2*y__2(t)+2*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c1e4t − c2e6t + 4c3e−4t

y2(t) = −c2e6t − c3e−4t

y3(t) = c1e4t + c2e6t + c3e−4t
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3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 192� �
DSolve[{y1'[t]==-2*y1[t]+2*y2[t]-6*y3[t],y2'[t]==2*y1[t]+6*y2[t]+2*y3[t],y1'[t]==-2*y1[t]-2*y2[t]+2*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) →
e5t/2

(
73(198c1 + 25c2) cosh

(√
73 t
2

)
−

√
73 (1682c1 + 171c2) sinh

(√
73 t
2

))
299008

y2(t) → −
e5t/2

(
73(50c1 + 27c2) cosh

(√
73 t
2

)
+

√
73 (143c2 − 342c1) sinh

(√
73 t
2

))
299008

y3(t) → −
e5t/2

(
73(50c1 + 27c2) cosh

(√
73 t
2

)
+

√
73 (143c2 − 342c1) sinh

(√
73 t
2

))
598016
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7.21.14 problem section 10.4, problem 14
Internal problem ID [1602]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 14.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 3y1(t) + 2y2(t)− 2y3(t)
y′2(t) = −2y1(t) + 7y2(t)− 2y3(t)
y′3(t) = −10y1(t) + 10y2(t)− 5y3(t)

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 66� �
dsolve([diff(y__1(t),t)=3*y__1(t)+2*y__2(t)-2*y__3(t),diff(y__2(t),t)=-2*y__1(t)+7*y__2(t)-2*y__3(t),diff(y__3(t),t)=-10*y__1(t)+10*y__2(t)-5*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −4c3e5t
5 + e−5tc2

5 + c1e5t

y2(t) =
e−5tc2
5 + c3e5t

5 + c1e5t

y3(t) = e−5tc2 + c3e5t
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3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 122� �
DSolve[{y1'[t]==3*y1[t]+2*y2[t]-2*y3[t],y2'[t]==-2*y1[t]+7*y2[t]-2*y3[t],y1'[t]==-10*y1[t]+10*y2[t]-5*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
64(c1 − c2)e5t −

27(2c1 − c2)e25t/3
10648

y2(t) → 1
32(c1 − c2)e5t −

27(2c1 − c2)e25t/3
10648

y3(t) → 1
64(c1 − c2)e5t +

45(2c1 − c2)e25t/3
10648
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7.21.15 problem section 10.4, problem 15
Internal problem ID [1603]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.4, constant coefficient
homogeneous system. Page 540
Problem number: section 10.4, problem 15.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 3y1(t) + y2(t)− y3(t)
y′2(t) = 3y1(t) + 5y2(t) + y3(t)
y′3(t) = −6y1(t) + 2y2(t) + 4y3(t)

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 54� �
dsolve([diff(y__1(t),t)=3*y__1(t)+1*y__2(t)-1*y__3(t),diff(y__2(t),t)=3*y__1(t)+5*y__2(t)+1*y__3(t),diff(y__3(t),t)=-6*y__1(t)+2*y__2(t)+4*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c3e6t
2 + c2

2 + c1e6t
3

y2(t) = −c2
2 − c3e6t

2 + c1e6t

y3(t) = c2 + c3e6t
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3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 91� �
DSolve[{y1'[t]==3*y1[t]+1*y2[t]-1*y3[t],y2'[t]==3*y1[t]+5*y2[t]+1*y3[t],y1'[t]==-6*y1[t]+2*y2[t]+4*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → − 1
625(c1 + c2)e6t +

4c1
5 − c2

5

y2(t) → 1
5(c2 − 4c1)−

4
625(c1 + c2)e6t

y3(t) → − 1
625(c1 + c2)e6t +

8c1
5 − 2c2

5
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7.22.1 problem section 10.5, problem 1
Internal problem ID [1604]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 1.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 3y1(t) + 4y2(t)
y′2(t) = −y1(t) + 7y2(t)

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 34� �
dsolve([diff(y__1(t),t)=3*y__1(t)+4*y__2(t),diff(y__2(t),t)=-1*y__1(t)+7*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = e5t(2c2t+ 2c1 − c2)

y2(t) = e5t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{y1'[t]==3*y1[t]+4*y2[t],y2'[t]==-1*y1[t]+7*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e5t(−2c1t+ 4c2t+ c1)

y2(t) → e5t(c1(−t) + 2c2t+ c2)
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7.22.2 problem section 10.5, problem 2
Internal problem ID [1605]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 2.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y2(t)
y′2(t) = y1(t)− 2y2(t)

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 29� �
dsolve([diff(y__1(t),t)=0*y__1(t)-1*y__2(t),diff(y__2(t),t)=1*y__1(t)-2*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = e−t(c2t+ c1 + c2)

y2(t) = e−t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44� �
DSolve[{y1'[t]==0*y1[t]-1*y2[t],y2'[t]==1*y1[t]-2*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−t(c1(t+ 1)− c2t)

y2(t) → e−t((c1 − c2)t+ c2)
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7.22.3 problem section 10.5, problem 3
Internal problem ID [1606]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 3.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −7y1(t) + 4y2(t)
y′2(t) = −y1(t)− 11y2(t)

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 33� �
dsolve([diff(y__1(t),t)=-7*y__1(t)+4*y__2(t),diff(y__2(t),t)=-1*y__1(t)-11*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −e−9t(2c2t+ 2c1 + c2)

y2(t) = e−9t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{y1'[t]==-7*y1[t]+4*y2[t],y2'[t]==-1*y1[t]-11*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−9t(2c1t+ 4c2t+ c1)

y2(t) → e−9t(c2 − (c1 + 2c2)t)
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7.22.4 problem section 10.5, problem 4
Internal problem ID [1607]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 4.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 3y1(t) + y2(t)
y′2(t) = −y1(t) + y2(t)

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 30� �
dsolve([diff(y__1(t),t)=3*y__1(t)+1*y__2(t),diff(y__2(t),t)=-1*y__1(t)+1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −e2t(c2t+ c1 + c2)

y2(t) = e2t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42� �
DSolve[{y1'[t]==3*y1[t]+1*y2[t],y2'[t]==-1*y1[t]+1*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e2t(c1(t+ 1) + c2t)

y2(t) → e2t(c2 − (c1 + c2)t)
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7.22.5 problem section 10.5, problem 5
Internal problem ID [1608]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 5.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 4y1(t) + 12y2(t)
y′2(t) = −3y1(t)− 8y2(t)

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 33� �
dsolve([diff(y__1(t),t)=4*y__1(t)+12*y__2(t),diff(y__2(t),t)=-3*y__1(t)-8*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = −e−2t(6c2t+ 6c1 + c2)
3

y2(t) = e−2t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{y1'[t]==4*y1[t]+12*y2[t],y2'[t]==-3*y1[t]-8*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−2t(6c1t+ 12c2t+ c1)

y2(t) → e−2t(c2 − 3(c1 + 2c2)t)
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7.22.6 problem section 10.5, problem 6
Internal problem ID [1609]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 6.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −10y1(t) + 9y2(t)
y′2(t) = −4y1(t) + 2y2(t)

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 35� �
dsolve([diff(y__1(t),t)=-10*y__1(t)+9*y__2(t),diff(y__2(t),t)=-4*y__1(t)+2*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e−4t(6c2t+ 6c1 − c2)

4

y2(t) = e−4t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{y1'[t]==-10*y1[t]+9*y2[t],y2'[t]==-4*y1[t]+2*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−4t(−6c1t+ 9c2t+ c1)

y2(t) → e−4t(−4c1t+ 6c2t+ c2)
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7.22.7 problem section 10.5, problem 7
Internal problem ID [1610]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 7.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −13y1(t) + 16y2(t)
y′2(t) = −9y1(t) + 11y2(t)

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 35� �
dsolve([diff(y__1(t),t)=-13*y__1(t)+16*y__2(t),diff(y__2(t),t)=-9*y__1(t)+11*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e−t(12c2t+ 12c1 − c2)

9

y2(t) = e−t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{y1'[t]==-13*y1[t]+16*y2[t],y2'[t]==-9*y1[t]+11*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−t(−12c1t+ 16c2t+ c1)

y2(t) → e−t(−9c1t+ 12c2t+ c2)
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7.22.8 problem section 10.5, problem 8
Internal problem ID [1611]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 8.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 2y2(t) + y3(t)
y′2(t) = −4y1(t) + 6y2(t) + y3(t)
y′3(t) = 4y2(t) + 2y3(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 71� �
dsolve([diff(y__1(t),t)=0*y__1(t)+2*y__2(t)+1*y__3(t),diff(y__2(t),t)=-4*y__1(t)+6*y__2(t)+1*y__3(t),diff(y__3(t),t)=0*y__1(t)+4*y__2(t)+2*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) =
c2e4t
2 + c3e4tt

2 − c1
2

y2(t) =
c2e4t
2 + c3e4tt

2 + c3e4t
4 − c1

2

y3(t) = c1 + c2e4t + c3e4tt
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 118� �
DSolve[{y1'[t]==0*y1[t]+2*y2[t]+1*y3[t],y2'[t]==-4*y1[t]+6*y2[t]+1*y3[t],y3'[t]==0*y1[t]+4*y2[t]+2*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
4
(
e4t(c1(2− 8t) + 8c2t+ c3) + 2c1 − c3

)
y2(t) → 1

4
(
e4t(−2c1(4t+ 1) + c2(8t+ 4) + c3) + 2c1 − c3

)
y3(t) → 1

2
(
e4t(c1(2− 8t) + 8c2t+ c3)− 2c1 + c3

)
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7.22.9 problem section 10.5, problem 9
Internal problem ID [1612]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 9.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) =
y1(t)
3 + y2(t)

3 − y3(t)

y′2(t) = −4y1(t)
3 − 4y2(t)

3 + y3(t)

y′3(t) = −2y1(t)
3 + y2(t)

3

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 75� �
dsolve([diff(y__1(t),t)=1/3*y__1(t)+1/3*y__2(t)-1*y__3(t),diff(y__2(t),t)=-4/3*y__1(t)-4/3*y__2(t)+1*y__3(t),diff(y__3(t),t)=-2/3*y__1(t)+1/3*y__2(t)+0*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c1et + c2e−t + c3e−tt

y2(t) = c1et − c2e−t − c3e−tt+ 3c3e−t

y3(t) = c1et + c2e−t + c3e−tt
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 136� �
DSolve[{y1'[t]==1/3*y1[t]+1/3*y2[t]-1*y3[t],y2'[t]==-4/3*y1[t]-4/3*y2[t]+1*y3[t],y3'[t]==-2/3*y1[t]+1/3*y2[t]+0*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
6e

−t
(
c1
(
2t+ 3e2t + 3

)
+ 2c2t− 3c3

(
e2t − 1

))
y2(t) → 1

6e
−t
(
c1
(
−2t− 3e2t + 3

)
− 2c2(t− 3) + 3c3

(
e2t − 1

))
y3(t) → 1

6e
−t
(
c1
(
2t− 3e2t + 3

)
+ 2c2t+ 3c3

(
e2t + 1

))
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7.22.10 problem section 10.5, problem 10
Internal problem ID [1613]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 10.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t) + y2(t)− y3(t)
y′2(t) = −2y1(t) + 2y3(t)
y′3(t) = −y1(t) + 3y2(t)− y3(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 60� �
dsolve([diff(y__1(t),t)=-1*y__1(t)+1*y__2(t)-1*y__3(t),diff(y__2(t),t)=-2*y__1(t)+0*y__2(t)+2*y__3(t),diff(y__3(t),t)=-1*y__1(t)+3*y__2(t)-1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) =
e−2t(2c3t+ 2c2 + c3)

2

y2(t) = c1e2t +
c3e−2t

2

y3(t) = c1e2t + e−2tc2 + c3e−2tt
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 101� �
DSolve[{y1'[t]==-1*y1[t]+1*y2[t]-1*y3[t],y2'[t]==-2*y1[t]+0*y2[t]+2*y3[t],y3'[t]==-1*y1[t]+3*y2[t]-1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−2t(c1(t+ 1) + (c2 − c3)t)

y2(t) → c2 cosh(2t) + (c3 − c1) sinh(2t)

y3(t) → 1
2e

−2t(2c1t+ 2c2t− 2c3t+ (−c1 + c2 + c3)e4t + c1 − c2 + c3
)
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7.22.11 problem section 10.5, problem 11
Internal problem ID [1614]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 11.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 4y1(t)− 2y2(t)− 2y3(t)
y′2(t) = −2y1(t) + 3y2(t)− y3(t)
y′3(t) = 2y1(t)− y2(t) + 3y3(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 69� �
dsolve([diff(y__1(t),t)=4*y__1(t)-2*y__2(t)-2*y__3(t),diff(y__2(t),t)=-2*y__1(t)+3*y__2(t)-1*y__3(t),diff(y__3(t),t)=2*y__1(t)-1*y__2(t)+3*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −2c1e2t +
c3e4t
2

y2(t) = −3c1e2t − c2e4t − c3e4tt

y3(t) = c1e2t + c2e4t + c3e4tt
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 125� �
DSolve[{y1'[t]==4*y1[t]-2*y2[t]-2*y3[t],y2'[t]==-2*y1[t]+3*y2[t]-1*y3[t],y3'[t]==2*y1[t]-1*y2[t]+3*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e2t
(
−(−c1 + c2 + c3)e2t + c2 + c3

)
y2(t) → 1

2
(
3(c2 + c3)e2t − e4t(4(c1 − c2 − c3)t+ c2 + 3c3)

)
y3(t) → −1

2e
2t(−e2t(4(c1 − c2 − c3)t+ c2 + 3c3) + c2 + c3

)
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7.22.12 problem section 10.5, problem 12
Internal problem ID [1615]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 12.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 6y1(t)− 5y2(t) + 3y3(t)
y′2(t) = 2y1(t)− y2(t) + 3y3(t)
y′3(t) = 2y1(t) + y2(t) + y3(t)

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 80� �
dsolve([diff(y__1(t),t)=6*y__1(t)-5*y__2(t)+3*y__3(t),diff(y__2(t),t)=2*y__1(t)-1*y__2(t)+3*y__3(t),diff(y__3(t),t)=2*y__1(t)+1*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c1e−2t + c2e4t + c3e4tt+
c3e4t
2

y2(t) = −c1e−2t + c2e4t + c3e4tt

y3(t) = c1e−2t + c2e4t + c3e4tt
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 127� �
DSolve[{y1'[t]==6*y1[t]-5*y2[t]+3*y3[t],y2'[t]==2*y1[t]-1*y2[t]+3*y3[t],y3'[t]==2*y1[t]+1*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
2e

−2t(e6t(c1(4t+ 2)− c2(4t+ 1) + c3) + c2 − c3
)

y2(t) → 1
2e

−2t(e6t(4(c1 − c2)t+ c2 + c3) + c2 − c3
)

y3(t) → 1
2e

−2t(e6t(4(c1 − c2)t+ c2 + c3)− c2 + c3
)
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7.22.13 problem section 10.5, problem 13
Internal problem ID [1616]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 13.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −11y1(t) + 8y2(t)
y′2(t) = −2y1(t)− 3y2(t)

With initial conditions
[y1(0) = 6, y2(0) = 2]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 29� �
dsolve([diff(y__1(t),t) = -11*y__1(t)+8*y__2(t), diff(y__2(t),t) = -2*y__1(t)-3*y__2(t), y__1(0) = 6, y__2(0) = 2],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e−7t(−16t+ 12)

2

y2(t) = e−7t(−4t+ 2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{y1'[t]==-11*y1[t]+8*y2[t],y2'[t]==-2*y1[t]-3*y2[t]},{y1[0]==6,y2[0]==2},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−7t(6− 8t)

y2(t) → e−7t(2− 4t)
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7.22.14 problem section 10.5, problem 14
Internal problem ID [1617]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 14.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 15y1(t)− 9y2(t)
y′2(t) = 16y1(t)− 9y2(t)

With initial conditions
[y1(0) = 5, y2(0) = 8]

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 29� �
dsolve([diff(y__1(t),t) = 15*y__1(t)-9*y__2(t), diff(y__2(t),t) = 16*y__1(t)-9*y__2(t), y__1(0) = 5, y__2(0) = 8],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e3t(−192t+ 80)

16

y2(t) = e3t(−16t+ 8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[{y1'[t]==15*y1[t]-9*y2[t],y2'[t]==16*y1[t]-9*y2[t]},{y1[0]==5,y2[0]==8},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e3t(5− 12t)

y2(t) → −8e3t(2t− 1)
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7.22.15 problem section 10.5, problem 15
Internal problem ID [1618]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 15.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t)− 4y2(t)
y′2(t) = y1(t)− 7y2(t)

With initial conditions
[y1(0) = 2, y2(0) = 3]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 28� �
dsolve([diff(y__1(t),t) = -3*y__1(t)-4*y__2(t), diff(y__2(t),t) = y__1(t)-7*y__2(t), y__1(0) = 2, y__2(0) = 3],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = e−5t(−8t+ 2)

y2(t) = e−5t(−4t+ 3)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{y1'[t]==-3*y1[t]-4*y2[t],y2'[t]==1*y1[t]-7*y2[t]},{y1[0]==2,y2[0]==3},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−5t(2− 8t)

y2(t) → e−5t(3− 4t)
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7.22.16 problem section 10.5, problem 16
Internal problem ID [1619]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 16.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −7y1(t) + 24y2(t)
y′2(t) = −6y1(t) + 17y2(t)

With initial conditions
[y1(0) = 3, y2(0) = 1]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 29� �
dsolve([diff(y__1(t),t) = -7*y__1(t)+24*y__2(t), diff(y__2(t),t) = -6*y__1(t)+17*y__2(t), y__1(0) = 3, y__2(0) = 1],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e5t(−72t+ 18)

6

y2(t) = e5t(−6t+ 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[{y1'[t]==-7*y1[t]+24*y2[t],y2'[t]==-6*y1[t]+17*y2[t]},{y1[0]==3,y2[0]==1},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → −3e5t(4t− 1)

y2(t) → e5t(1− 6t)
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7.22.17 problem section 10.5, problem 17
Internal problem ID [1620]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 17.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −7y1(t) + 3y2(t)
y′2(t) = −3y1(t)− y2(t)

With initial conditions
[y1(0) = 0, y2(0) = 2]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 25� �
dsolve([diff(y__1(t),t) = -7*y__1(t)+3*y__2(t), diff(y__2(t),t) = -3*y__1(t)-y__2(t), y__1(0) = 0, y__2(0) = 2],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = 6 e−4tt

y2(t) = e−4t(6t+ 2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[{y1'[t]==-7*y1[t]+3*y2[t],y2'[t]==-3*y1[t]-1*y2[t]},{y1[0]==0,y2[0]==2},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 6e−4tt

y2(t) → e−4t(6t+ 2)
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7.22.18 problem section 10.5, problem 18
Internal problem ID [1621]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 18.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t) + y2(t)
y′2(t) = y1(t)− y2(t)− 2y3(t)
y′3(t) = −y1(t)− y2(t)− y3(t)

With initial conditions
[y1(0) = 6, y2(0) = 5, y3(0) = −7]

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 57� �
dsolve([diff(y__1(t),t) = -y__1(t)+y__2(t), diff(y__2(t),t) = y__1(t)-y__2(t)-2*y__3(t), diff(y__3(t),t) = -y__1(t)-y__2(t)-y__3(t), y__1(0) = 6, y__2(0) = 5, y__3(0) = -7],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = 4 et + 2 e−2t − t e−2t

y2(t) = t e−2t + 8 et − 3 e−2t

y3(t) = −6 et − e−2t
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 55� �
DSolve[{y1'[t]==-1*y1[t]+1*y2[t]+0*y3[t],y2'[t]==1*y1[t]-1*y2[t]-2*y3[t],y3'[t]==-1*y1[t]-1*y2[t]-1*y3[t]},{y1[0]==6,y2[0]==5,y3[0]==-7},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 4et − e−2t(t− 2)

y2(t) → e−2t(t− 3) + 8et

y3(t) → −e−2t − 6et
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7.22.19 problem section 10.5, problem 19
Internal problem ID [1622]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 19.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −2y1(t) + 2y2(t) + y3(t)
y′2(t) = −2y1(t) + 2y2(t) + y3(t)
y′3(t) = −3y1(t) + 3y2(t) + 2y3(t)

With initial conditions
[y1(0) = −6, y2(0) = −2, y3(0) = 0]

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 41� �
dsolve([diff(y__1(t),t) = -2*y__1(t)+2*y__2(t)+y__3(t), diff(y__2(t),t) = -2*y__1(t)+2*y__2(t)+y__3(t), diff(y__3(t),t) = -3*y__1(t)+3*y__2(t)+2*y__3(t), y__1(0) = -6, y__2(0) = -2, y__3(0) = 0],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = 3 e2t + 2t− 9

y2(t) = 3 e2t + 2t− 5

y3(t) = −6 + 6 e2t
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[{y1'[t]==-2*y1[t]+2*y2[t]+1*y3[t],y2'[t]==-2*y1[t]+2*y2[t]+1*y3[t],y3'[t]==-3*y1[t]+3*y2[t]+2*y3[t]},{y1[0]==-6,y2[0]==-2,y3[0]==0},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 2t+ 3e2t − 9

y2(t) → 2t+ 3e2t − 5

y3(t) → 6
(
e2t − 1

)
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7.22.20 problem section 10.5, problem 20
Internal problem ID [1623]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 20.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −7y1(t)− 4y2(t) + 4y3(t)
y′2(t) = y1(t) + y3(t)
y′3(t) = −9y1(t)− 5y2(t) + 6y3(t)

With initial conditions
[y1(0) = −6, y2(0) = 9, y3(0) = −1]

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 80� �
dsolve([diff(y__1(t),t) = -7*y__1(t)-4*y__2(t)+4*y__3(t), diff(y__2(t),t) = y__1(t)+y__3(t), diff(y__3(t),t) = -9*y__1(t)-5*y__2(t)+6*y__3(t), y__1(0) = -6, y__2(0) = 9, y__3(0) = -1],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) =
4 e−t

(
−17 sin(2t)

2 − 51 cos(2t)
2

)
17

y2(t) =
9 et
2 − 7 e−t sin (2t)

2 + 9 e−t cos (2t)
2

y3(t) =
9 et
2 − 7 e−t sin (2t)

2 − 11 e−t cos (2t)
2
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 50� �
DSolve[{y1'[t]==-7*y1[t]-4*y2[t]+4*y3[t],y2'[t]==-1*y1[t]-0*y2[t]+1*y3[t],y3'[t]==-9*y1[t]-5*y2[t]+6*y3[t]},{y1[0]==-6,y2[0]==9,y3[0]==-1},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → −2e−3t − 4et

y2(t) → et(9− 4t)

y3(t) → et(1− 4t)− 2e−3t
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7.22.21 problem section 10.5, problem 21
Internal problem ID [1624]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 21.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t)− 4y2(t)− y3(t)
y′2(t) = 3y1(t) + 6y2(t) + y3(t)
y′3(t) = −3y1(t)− 2y2(t) + 3y3(t)

With initial conditions
[y1(0) = −2, y2(0) = 1, y3(0) = 3]

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 63� �
dsolve([diff(y__1(t),t) = -y__1(t)-4*y__2(t)-y__3(t), diff(y__2(t),t) = 3*y__1(t)+6*y__2(t)+y__3(t), diff(y__3(t),t) = -3*y__1(t)-2*y__2(t)+3*y__3(t), y__1(0) = -2, y__2(0) = 1, y__3(0) = 3],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −2 e4t + 3 e2tt

y2(t) = 2 e4t − e2t − 3 e2tt

y3(t) = 2 e4t + e2t + 3 e2tt
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 63� �
DSolve[{y1'[t]==-1*y1[t]-4*y2[t]-1*y3[t],y2'[t]==3*y1[t]+6*y2[t]+1*y3[t],y3'[t]==-3*y1[t]-2*y2[t]+3*y3[t]},{y1[0]==-2,y2[0]==1,y3[0]==3},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 3e2tt− 2e4t

y2(t) → e2t
(
−3t+ 2e2t − 1

)
y3(t) → e2t

(
3t+ 2e2t + 1

)
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7.22.22 problem section 10.5, problem 22
Internal problem ID [1625]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 22.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 4y1(t)− 8y2(t)− 4y3(t)
y′2(t) = −3y1(t)− y2(t)− 4y3(t)
y′3(t) = y1(t)− y2(t) + 9y3(t)

With initial conditions
[y1(0) = −4, y2(0) = 1, y3(0) = −3]

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 62� �
dsolve([diff(y__1(t),t) = 4*y__1(t)-8*y__2(t)-4*y__3(t), diff(y__2(t),t) = -3*y__1(t)-y__2(t)-4*y__3(t), diff(y__3(t),t) = y__1(t)-y__2(t)+9*y__3(t), y__1(0) = -4, y__2(0) = 1, y__3(0) = -3],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −50 e7t
11 + 22 e9t

13 − 164 e−4t

143

y2(t) =
5 e7t
11 + 22 e9t

13 − 164 e−4t

143

y3(t) = −11 e9t
2 + 5 e7t

2
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 57� �
DSolve[{y1'[t]==4*y1[t]-8*y2[t]-4*y3[t],y2'[t]==-3*y1[t]-1*y2[t]-3*y3[t],y3'[t]==1*y1[t]-1*y2[t]+9*y3[t]},{y1[0]==-4,y2[0]==1,y3[0]==-3},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e8t(8t− 3)− e−4t

y2(t) → 2e8t − e−4t

y3(t) → −e8t(8t+ 3)
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7.22.23 problem section 10.5, problem 23
Internal problem ID [1626]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 23.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −5y1(t)− y2(t) + 11y3(t)
y′2(t) = −7y1(t) + y2(t) + 13y3(t)
y′3(t) = −4y1(t) + 8y3(t)

With initial conditions
[y1(0) = 0, y2(0) = 2, y3(0) = 2]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 44� �
dsolve([diff(y__1(t),t) = -5*y__1(t)-y__2(t)+11*y__3(t), diff(y__2(t),t) = -7*y__1(t)+y__2(t)+13*y__3(t), diff(y__3(t),t) = -4*y__1(t)+8*y__3(t), y__1(0) = 0, y__2(0) = 2, y__3(0) = 2],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −3 + 3 e4t + 8t

y2(t) = 6 e4t − 4 + 4t

y3(t) = −1 + 4t+ 3 e4t
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 47� �
DSolve[{y1'[t]==-5*y1[t]-1*y2[t]+11*y3[t],y2'[t]==-7*y1[t]+1*y2[t]+13*y3[t],y3'[t]==-4*y1[t]-0*y2[t]+8*y3[t]},{y1[0]==0,y2[0]==2,y3[0]==2},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 8t+ 3e4t − 3

y2(t) → 4t+ 6e4t − 4

y3(t) → 4t+ 3e4t − 1
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7.22.24 problem section 10.5, problem 24
Internal problem ID [1627]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 24.
ODE order: 1.
ODE degree: 1.

Solve
y′1(t) = 5y1(t)− y2(t) + y3(t)
y′2(t) = −y1(t) + 9y2(t)− 3y3(t)
y′3(t) = −2y1(t) + 2y2(t) + 4y3(t)

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 67� �
dsolve([diff(y__1(t),t)=5*y__1(t)-1*y__2(t)+1*y__3(t),diff(y__2(t),t)=-1*y__1(t)+9*y__2(t)-3*y__3(t),diff(y__3(t),t)=-2*y__1(t)+2*y__2(t)+4*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e6t(2c3t+ c2 − c3)
4

y2(t) =
e6t(4c3t2 + 4c2t+ 2c3t+ 4c1 + c2 + c3)

4

y3(t) = e6t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 96� �
DSolve[{y1'[t]==5*y1[t]-1*y2[t]+1*y3[t],y2'[t]==-1*y1[t]+9*y2[t]-3*y3[t],y3'[t]==-2*y1[t]+2*y2[t]+4*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e6t(c1(−t)− c2t+ c3t+ c1)

y2(t) → e6t(c1t(2t− 1) + (c2 − c3)t(2t+ 3) + c2)

y3(t) → e6t(2t(c1(t− 1) + (c2 − c3)(t+ 1)) + c3)
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7.22.25 problem section 10.5, problem 25
Internal problem ID [1628]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 25.
ODE order: 1.
ODE degree: 1.

Solve
y′1(t) = y1(t) + 10y2(t)− 12y3(t)
y′2(t) = 2y1(t) + 2y2(t) + 3y3(t)
y′3(t) = 2y1(t)− y2(t) + 6y3(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 77� �
dsolve([diff(y__1(t),t)=1*y__1(t)+10*y__2(t)-12*y__3(t),diff(y__2(t),t)=2*y__1(t)+2*y__2(t)+3*y__3(t),diff(y__3(t),t)=2*y__1(t)-1*y__2(t)+6*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e3t(18c3t2 + 18c2t− 18c3t+ 18c1 − 9c2 − c3)
18

y2(t) =
e3t(9c3t2 + 9c2t+ 9c1 + c3)

9

y3(t) = e3t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 112� �
DSolve[{y1'[t]==1*y1[t]+10*y2[t]-12*y3[t],y2'[t]==2*y1[t]+2*y2[t]+3*y3[t],y3'[t]==2*y1[t]-1*y2[t]+6*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → −e3t(c1(2t− 1) + c2t(9t− 10) + 3c3(4− 3t)t)

y2(t) → e3t(t(c2(9t− 1) + 3c3(1− 3t) + 2c1) + c2)

y3(t) → e3t(t(c2(9t− 1) + 3c3(1− 3t) + 2c1) + c3)
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7.22.26 problem section 10.5, problem 26
Internal problem ID [1629]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 26.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −6y1(t)− 4y2(t)− 4y3(t)
y′2(t) = 2y1(t)− y2(t) + y3(t)
y′3(t) = 2y1(t) + 3y2(t) + y3(t)

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 67� �
dsolve([diff(y__1(t),t)=-6*y__1(t)-4*y__2(t)-4*y__3(t),diff(y__2(t),t)=2*y__1(t)-1*y__2(t)+1*y__3(t),diff(y__3(t),t)=2*y__1(t)+3*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−2t(4c3t+ 2c2 − 3c3)
2

y2(t) = −e−2t(c3t2 + c2t− 2c3t+ c1 − c2 + c3
)

y3(t) = e−2t(c3t2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 95� �
DSolve[{y1'[t]==-6*y1[t]-4*y2[t]-4*y3[t],y2'[t]==2*y1[t]-1*y2[t]+1*y3[t],y3'[t]==2*y1[t]+3*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−2t(c1(1− 4t)− 4(c2 + c3)t)

y2(t) → e−2t(−2(c1 + c2 + c3)t2 + (2c1 + c2 + c3)t+ c2
)

y3(t) → e−2t(2c1t(t+ 1) + (c2 + c3)t(2t+ 3) + c3)
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7.22.27 problem section 10.5, problem 27
Internal problem ID [1630]
Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 27.
ODE order: 1.
ODE degree: 1.

Solve
y′1(t) = 2y2(t)− 2y3(t)
y′2(t) = −y1(t) + 5y2(t)− 3y3(t)
y′3(t) = y1(t) + y2(t) + y3(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 71� �
dsolve([diff(y__1(t),t)=0*y__1(t)+2*y__2(t)-2*y__3(t),diff(y__2(t),t)=-1*y__1(t)+5*y__2(t)-3*y__3(t),diff(y__3(t),t)=1*y__1(t)+1*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) =
e2t(4c3t+ 2c2 − c3)

4

y2(t) =
e2t(4c3t2 + 4c2t+ 4c3t+ 4c1 + 2c2 + c3)

4

y3(t) = e2t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 100� �
DSolve[{y1'[t]==0*y1[t]+2*y2[t]-2*y3[t],y2'[t]==-1*y1[t]+5*y2[t]-3*y3[t],y3'[t]==1*y1[t]+1*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e2t(−2c1t+ 2c2t− 2c3t+ c1)

y2(t) → e2t(c1(−t)(2t+ 1) + (c2 − c3)t(2t+ 3) + c2)

y3(t) → e2t(c1(1− 2t)t+ (c2 − c3)t(2t+ 1) + c3)
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7.22.28 problem section 10.5, problem 28
Internal problem ID [1631]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 28.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −2y1(t)− 12y2(t) + 10y3(t)
y′2(t) = 2y1(t)− 24y2(t) + 11y3(t)
y′3(t) = 2y1(t)− 24y2(t) + 8y3(t)

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 86� �
dsolve([diff(y__1(t),t)=-2*y__1(t)-12*y__2(t)+10*y__3(t),diff(y__2(t),t)=2*y__1(t)-24*y__2(t)+11*y__3(t),diff(y__3(t),t)=2*y__1(t)-24*y__2(t)+8*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−6t(6c3t2 + 6c2t+ 6c3t+ 6c1 + 3c2 + 2c3)
6

y2(t) =
e−6t(18c3t2 + 18c2t− 6c3t+ 18c1 − 3c2 − c3)

36

y3(t) = e−6t(c3t2 + c2t+ c1
)

2671



7.22. Chapter 10 Linear system of . . . CHAPTER 7. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 125� �
DSolve[{y1'[t]==-2*y1[t]-12*y2[t]+10*y3[t],y2'[t]==2*y1[t]-24*y2[t]+11*y3[t],y3'[t]==2*y1[t]-24*y2[t]+8*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−6t(c1(6t2 + 4t+ 1
)
+ 2t(c3(12t+ 5)− 6c2(3t+ 1))

)
y2(t) → e−6t(t(c1(2− 3t) + 18c2(t− 1) + c3(11− 12t)) + c2)

y3(t) → e−6t(2t(c1(1− 3t) + 6c2(3t− 2) + c3(7− 12t)) + c3)
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7.22.29 problem section 10.5, problem 29
Internal problem ID [1632]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 29.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t)− 12y2(t) + 8y3(t)
y′2(t) = y1(t)− 9y2(t) + 4y3(t)
y′3(t) = y1(t)− 6y2(t) + y3(t)

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 49� �
dsolve([diff(y__1(t),t)=-1*y__1(t)-12*y__2(t)+8*y__3(t),diff(y__2(t),t)=1*y__1(t)-9*y__2(t)+4*y__3(t),diff(y__3(t),t)=1*y__1(t)-6*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = e−3t(2c3t+ 6c1 + 2c2 + c3)

y2(t) = e−3t(c3t+ c1 + c2)

y3(t) = e−3t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 79� �
DSolve[{y1'[t]==-1*y1[t]-12*y2[t]+8*y3[t],y2'[t]==1*y1[t]-9*y2[t]+4*y3[t],y3'[t]==1*y1[t]-6*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−3t(2c1t− 12c2t+ 8c3t+ c1)

y2(t) → e−3t((c1 − 6c2 + 4c3)t+ c2)

y3(t) → e−3t((c1 − 6c2 + 4c3)t+ c3)
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7.22.30 problem section 10.5, problem 30
Internal problem ID [1633]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 30.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −4y1(t)− y3(t)
y′2(t) = −y1(t)− 3y2(t)− y3(t)
y′3(t) = y1(t)− 2y3(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 49� �
dsolve([diff(y__1(t),t)=-4*y__1(t)-0*y__2(t)-1*y__3(t),diff(y__2(t),t)=-1*y__1(t)-3*y__2(t)-1*y__3(t),diff(y__3(t),t)=1*y__1(t)-0*y__2(t)-2*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−3t(c3t+ c2 − c3)

y2(t) = e−3t(−c3t+ c1 − c2)

y3(t) = e−3t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63� �
DSolve[{y1'[t]==-4*y1[t]-0*y2[t]-1*y3[t],y2'[t]==-1*y1[t]-3*y2[t]-1*y3[t],y3'[t]==1*y1[t]-0*y2[t]-2*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−3t(c1(−t)− c3t+ c1)

y2(t) → e−3t(c2 − (c1 + c3)t)

y3(t) → e−3t((c1 + c3)t+ c3)
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7.22.31 problem section 10.5, problem 31
Internal problem ID [1634]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 31.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t)− 3y2(t) + 4y3(t)
y′2(t) = 4y1(t) + 5y2(t)− 8y3(t)
y′3(t) = 2y1(t) + 3y2(t)− 5y3(t)

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 55� �
dsolve([diff(y__1(t),t)=-3*y__1(t)-3*y__2(t)+4*y__3(t),diff(y__2(t),t)=4*y__1(t)+5*y__2(t)-8*y__3(t),diff(y__3(t),t)=2*y__1(t)+3*y__2(t)-5*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−t(2c3t+ 3c1 + 2c2 − c3)
2

y2(t) = e−t(2c3t+ c1 + 2c2)

y3(t) = e−t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83� �
DSolve[{y1'[t]==-3*y1[t]-3*y2[t]+4*y3[t],y2'[t]==4*y1[t]+5*y2[t]-8*y3[t],y3'[t]==2*y1[t]+3*y2[t]-5*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−t(−2c1t− 3c2t+ 4c3t+ c1)

y2(t) → e−t((4c1 + 6c2 − 8c3)t+ c2)

y3(t) → e−t((2c1 + 3c2 − 4c3)t+ c3)
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7.22.32 problem section 10.5, problem 32
Internal problem ID [1635]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.5, constant coefficient
homogeneous system II. Page 555
Problem number: section 10.5, problem 32.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t)− y2(t)
y′2(t) = y1(t)− y2(t)
y′3(t) = −y1(t)− y2(t)− 2y3(t)

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 51� �
dsolve([diff(y__1(t),t)=-3*y__1(t)-1*y__2(t)+0*y__3(t),diff(y__2(t),t)=1*y__1(t)-1*y__2(t)+0*y__3(t),diff(y__3(t),t)=-1*y__1(t)-1*y__2(t)-2*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−2t(−c3t+ c1 − c2 + c3)

y2(t) = e−2t(−c3t+ c1 − c2)

y3(t) = e−2t(c3t+ c2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63� �
DSolve[{y1'[t]==-3*y1[t]-1*y2[t]+0*y3[t],y2'[t]==1*y1[t]-1*y2[t]+0*y3[t],y3'[t]==-1*y1[t]-1*y2[t]-2*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−2t(c1(−t)− c2t+ c1)

y2(t) → e−2t((c1 + c2)t+ c2)

y3(t) → e−2t(c3 − (c1 + c2)t)
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7.23.1 problem section 10.6, problem 1
Internal problem ID [1636]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 1.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −y1(t) + 2y2(t)
y′2(t) = −5y1(t) + 5y2(t)

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 48� �
dsolve([diff(y__1(t),t)=-1*y__1(t)+2*y__2(t),diff(y__2(t),t)=-5*y__1(t)+5*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e2t(3c1 sin(t) + sin(t)c2 − cos(t)c1 + 3c2 cos(t))

5

y2(t) = e2t(c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 55� �
DSolve[{y1'[t]==-1*y1[t]+2*y2[t],y2'[t]==-5*y1[t]+5*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e2t(c1 cos(t) + (2c2 − 3c1) sin(t))

y2(t) → e2t(c2(3 sin(t) + cos(t))− 5c1 sin(t))
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7.23.2 problem section 10.6, problem 2
Internal problem ID [1637]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 2.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −11y1(t) + 4y2(t)
y′2(t) = −26y1(t) + 9y2(t)

3 Solution by Maple
Time used: 0.323 (sec). Leaf size: 60� �
dsolve([diff(y__1(t),t)=-11*y__1(t)+4*y__2(t),diff(y__2(t),t)=-26*y__1(t)+9*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e−t(5c1 sin (2t) + c2 sin (2t)− c1 cos (2t) + 5c2 cos (2t))

13

y2(t) = e−t(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 64� �
DSolve[{y1'[t]==-11*y1[t]+4*y2[t],y2'[t]==-26*y1[t]+9*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−t(c1 cos(2t) + (2c2 − 5c1) sin(2t))

y2(t) → e−t(c2 cos(2t) + (5c2 − 13c1) sin(2t))
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7.23.3 problem section 10.6, problem 3
Internal problem ID [1638]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 3.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = y1(t) + 2y2(t)
y′2(t) = −4y1(t) + 5y2(t)

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 58� �
dsolve([diff(y__1(t),t)=1*y__1(t)+2*y__2(t),diff(y__2(t),t)=-4*y__1(t)+5*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) =
e3t(c1 sin (2t) + c2 sin (2t)− c1 cos (2t) + c2 cos (2t))

2

y2(t) = e3t(c1 sin (2t) + c2 cos (2t))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 60� �
DSolve[{y1'[t]==1*y1[t]+2*y2[t],y2'[t]==-4*y1[t]+5*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e3t(c1 cos(2t) + (c2 − c1) sin(2t))

y2(t) → e3t(c2 cos(2t) + (c2 − 2c1) sin(2t))
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7.23.4 problem section 10.6, problem 4
Internal problem ID [1639]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 4.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 5y1(t)− 6y2(t)
y′2(t) = 3y1(t)− y2(t)

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 57� �
dsolve([diff(y__1(t),t)=5*y__1(t)-6*y__2(t),diff(y__2(t),t)=3*y__1(t)-1*y__2(t)],[y__1(t), y__2(t)], singsol=all)� �

y1(t) = e2t(c1 sin (3t)− c2 sin (3t) + c1 cos (3t) + c2 cos (3t))

y2(t) = e2t(c1 sin (3t) + c2 cos (3t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 60� �
DSolve[{y1'[t]==5*y1[t]-6*y2[t],y2'[t]==3*y1[t]-1*y2[t]},{y1[t],y2[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e2t(c1 cos(3t) + (c1 − 2c2) sin(3t))

y2(t) → e2t(c2 cos(3t) + (c1 − c2) sin(3t))
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7.23.5 problem section 10.6, problem 5
Internal problem ID [1640]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 5.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t)− 3y2(t) + y3(t)
y′2(t) = 2y2(t) + 2y3(t)
y′3(t) = 5y1(t) + y2(t) + y3(t)

3 Solution by Maple
Time used: 1.212 (sec). Leaf size: 2728� �
dsolve([diff(y__1(t),t)=-3*y__1(t)-3*y__2(t)+1*y__3(t),diff(y__2(t),t)=0*y__1(t)+2*y__2(t)+2*y__3(t),diff(y__3(t),t)=5*y__1(t)+1*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

Expression too large to display

Expression too large to display

y3(t) = c2 sin
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3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 177� �
DSolve[{y1'[t]==3*y1[t]-3*y2[t]+1*y3[t],y2'[t]==0*y1[t]+2*y2[t]+2*y3[t],y3'[t]==5*y1[t]+1*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
4e

−2t(e6t((3c1 − c2 + c3) cos(2t) + (c1 − 3c2 − c3) sin(2t)) + c1 + c2 − c3
)

y2(t) → 1
4e

−2t(e6t((−c1 + 3c2 + c3) cos(2t) + (3c1 − c2 + c3) sin(2t)) + c1 + c2 − c3
)

y3(t) → 1
2e

−2t(e6t((c1 + c2 + c3) cos(2t) + 2(c1 − c2) sin(2t))− c1 − c2 + c3
)
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7.23.6 problem section 10.6, problem 6
Internal problem ID [1641]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 6.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t) + 3y2(t) + y3(t)
y′2(t) = y1(t)− 5y2(t)− 3y3(t)
y′3(t) = −3y1(t) + 7y2(t) + 3y3(t)

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 142� �
dsolve([diff(y__1(t),t)=-3*y__1(t)+3*y__2(t)+1*y__3(t),diff(y__2(t),t)=1*y__1(t)-5*y__2(t)-3*y__3(t),diff(y__3(t),t)=-3*y__1(t)+7*y__2(t)+3*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −e−tc1 +
c2e−2t sin (2t)

2 + c2e−2t cos (2t)
2 + c3e−2t cos (2t)

2 − c3e−2t sin (2t)
2

y2(t) = −e−tc1 +
c2e−2t cos (2t)

2 − c3e−2t sin (2t)
2 − c2e−2t sin (2t)

2 − c3e−2t cos (2t)
2

y3(t) = e−tc1 + c2e−2t sin (2t) + c3e−2t cos (2t)
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3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 158� �
DSolve[{y1'[t]==-3*y1[t]+3*y2[t]+1*y3[t],y2'[t]==1*y1[t]-5*y2[t]-3*y3[t],y3'[t]==-3*y1[t]+7*y2[t]+3*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → e−2t((c1 − c2 − c3)et + (c2 + c3) cos(2t) + (−c1 + 2c2 + c3) sin(2t)
)

y2(t) → e−2t((c1 − c2 − c3)et + (−c1 + 2c2 + c3) cos(2t)− (c2 + c3) sin(2t)
)

y3(t) → e−2t((−c1 + c2 + c3)et + (c1 − c2) cos(2t) + (−c1 + 3c2 + 2c3) sin(2t)
)
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7.23.7 problem section 10.6, problem 7
Internal problem ID [1642]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 7.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = 2y1(t) + y2(t)− y3(t)
y′2(t) = y2(t) + y3(t)
y′3(t) = y1(t) + y3(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 70� �
dsolve([diff(y__1(t),t)=2*y__1(t)+1*y__2(t)-1*y__3(t),diff(y__2(t),t)=0*y__1(t)+1*y__2(t)+1*y__3(t),diff(y__3(t),t)=1*y__1(t)+0*y__2(t)+1*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = c1e2t + c2et cos(t)− c3et sin(t)

y2(t) = c1e2t − c2et cos(t) + c3et sin(t)

y3(t) = c1e2t + c2et sin(t) + c3et cos(t)
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3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 129� �
DSolve[{y1'[t]==2*y1[t]+1*y2[t]-1*y3[t],y2'[t]==0*y1[t]+1*y2[t]+1*y3[t],y3'[t]==1*y1[t]+0*y2[t]+1*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
2e

t
(
−2c3 sin(t) + c2

(
et + sin(t)− cos(t)

)
+ c1

(
et + sin(t) + cos(t)

))
y2(t) → 1

2e
t
(
(c1 + c2)et + (c2 − c1) cos(t)− (c1 + c2 − 2c3) sin(t)

)
y3(t) → 1

2e
t
(
(c1 + c2)et − (c1 + c2 − 2c3) cos(t) + (c1 − c2) sin(t)

)
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7.23.8 problem section 10.6, problem 8
Internal problem ID [1643]

Book: Elementary differential equations with boundary value problems. William F. Trench.
Brooks/Cole 2001
Section: Chapter 10 Linear system of Differential equations. Section 10.6, constant coefficient
homogeneous system III. Page 566
Problem number: section 10.6, problem 8.
ODE order: 1.
ODE degree: 1.

Solve

y′1(t) = −3y1(t) + y2(t)− 3y3(t)
y′2(t) = 4y1(t)− y2(t) + 2y3(t)
y′3(t) = 4y1(t)− 2y2(t) + 3y3(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 112� �
dsolve([diff(y__1(t),t)=-3*y__1(t)+1*y__2(t)-3*y__3(t),diff(y__2(t),t)=4*y__1(t)-1*y__2(t)+2*y__3(t),diff(y__3(t),t)=4*y__1(t)-2*y__2(t)+3*y__3(t)],[y__1(t), y__2(t), y__3(t)], singsol=all)� �

y1(t) = −c1et −
c2e−t sin (2t)

2 + c2e−t cos (2t)
2 − c3e−t cos (2t)

2 − c3e−t sin (2t)
2

y2(t) = −c1et + c2e−t sin (2t) + c3e−t cos (2t)

y3(t) = c1et + c2e−t sin (2t) + c3e−t cos (2t)
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3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 163� �
DSolve[{y1'[t]==-3*y1[t]+1*y2[t]-3*y3[t],y2'[t]==4*y1[t]-1*y2[t]+2*y3[t],y3'[t]==4*y1[t]-2*y2[t]+3*y3[t]},{y1[t],y2[t],y3[t]},t,IncludeSingularSolutions -> True]� �

y1(t) → 1
2e

−t
(
(c2 − c3)e2t + (2c1 − c2 + c3) cos(2t)− 2(c1 + c3) sin(2t)

)
y2(t) → 1

2e
−t
(
(c2 − c3)e2t + (c2 + c3) cos(2t) + (4c1 − c2 + 3c3) sin(2t)

)
y3(t) → 1

2e
−t
(
(c3 − c2)e2t + (c2 + c3) cos(2t) + (4c1 − c2 + 3c3) sin(2t)

)
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8.1.1 problem Example 3
Internal problem ID [1644]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6
Problem number: Example 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + sin(t)y = 0

With initial conditions [
y(0) = 3

2

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 11� �
dsolve([diff(y(t),t)+sin(t)*y(t)=0,y(0) = 3/2],y(t), singsol=all)� �

y(t) = 3 ecos(t)−1

2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 15� �
DSolve[{y'[t]+Sin[t]*y[t]==0,y[0]==3/2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3
2e

cos(t)−1
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8.1.2 problem Example 4
Internal problem ID [1645]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6
Problem number: Example 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + et2y = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 19� �
dsolve([diff(y(t),t)+exp(t^2)*y(t)=0,y(1) = 2],y(t), singsol=all)� �

y(t) = 2 e−
(− erfi(1)+erfi(t))

√
π

2

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 23� �
DSolve[{y'[t]+Exp[t^2]*y[t]==0,y[1]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2eeF (1)−et
2
F (t)
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8.1.3 problem Example 5
Internal problem ID [1646]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6
Problem number: Example 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yt− t = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)-2*t*y(t)=t,y(t), singsol=all)� �

y(t) = −1
2 + et2c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 24� �
DSolve[y'[t]-2*t*y[t]==t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1
2 + c1e

t2

y(t) → −1
2
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8.1.4 problem Example 6
Internal problem ID [1647]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6
Problem number: Example 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2yt− t = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 17� �
dsolve([diff(y(t),t)+2*t*y(t)=t,y(1) = 2],y(t), singsol=all)� �

y(t) = 1
2 + 3 e−(t−1)(t+1)

2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 22� �
DSolve[{y'[t]+2*t*y[t]==t,y[1]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3e1−t2

2 + 1
2
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8.1.5 problem Example 7
Internal problem ID [1648]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6
Problem number: Example 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y − 1
t2 + 1 = 0

With initial conditions

[y(2) = 3]

3 Solution by Maple
Time used: 0.666 (sec). Leaf size: 65� �
dsolve([diff(y(t),t)+y(t)=1/(1+t^2),y(2) = 3],y(t), singsol=all)� �
y(t)

= (iei expIntegral (1,−t+ i)− ie−i expIntegral (1,−t− i)− iei expIntegral (1,−2 + i) + ie−i expIntegral (1,−2− i) + 6 e2) e−t

2

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 65� �
DSolve[{y'[t]+y[t]==1/(1+t^2),y[1]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−t−i
(
ie2i(Ei(1− i)− Ei(t− i))− i(Ei(1 + i)− Ei(t+ i)) + 4e1+i

)
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8.2.1 problem 1
Internal problem ID [1649]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(t)y + y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve(cos(t)*y(t)+diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) = c1e− sin(t)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19� �
DSolve[Cos[t]*y[t]+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
− sin(t)

y(t) → 0
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8.2.2 problem 2
Internal problem ID [1650]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
t sin(t)y + y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(t^(1/2)*sin(t)*y(t)+diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) = c1e
√
t cos(t)−

FresnelC
(√

2
√

t
π

)√
2

√
π

2

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 47� �
DSolve[t^(1/2)*Sin[t]*y[t]+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 exp
(
−1
2it

3/2
(
E− 1

2
(−it)− E− 1

2
(it)
))

y(t) → 0
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8.2.3 problem 3
Internal problem ID [1651]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2ty
t2 + 1 + y′ − 1

t2 + 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(2*t*y(t)/(t^2+1)+diff(y(t),t) = 1/(t^2+1),y(t), singsol=all)� �

y(t) = t+ c1
t2 + 1

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 17� �
DSolve[2*t*y[t]/(t^2+1)+y'[t] == 1/(t^2+1),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t+ c1
t2 + 1
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8.2.4 problem 4
Internal problem ID [1652]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − t et = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(y(t)+diff(y(t),t) = exp(t)*t,y(t), singsol=all)� �

y(t) =
(
(2t− 1) e2t

4 + c1

)
e−t

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 26� �
DSolve[y[t]+y'[t] == Exp[t]*t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

t(2t− 1) + c1e
−t
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8.2.5 problem 5
Internal problem ID [1653]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

t2y + y′ − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
dsolve(t^2*y(t)+diff(y(t),t) = 1,y(t), singsol=all)� �

y(t) = e− t3
3 c1 −

3 1
3 t
(
3Γ
(

1
3 ,−

t3

3

)
Γ
(2
3

)
− 2π

√
3
)
e− t3

3

9Γ
(2
3

)
(−t3)

1
3

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 37� �
DSolve[t^2*y[t]+y'[t] == 1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

− t3
3

(
−tE 2

3

(
−t3

3

)
+ 3c1

)
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8.2.6 problem 6
Internal problem ID [1654]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

t2y + y′ − t2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(t^2*y(t)+diff(y(t),t) = t^2,y(t), singsol=all)� �

y(t) = 1 + e− t3
3 c1

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 24� �
DSolve[t^2*y[t]+y'[t]== t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1 + c1e
− t3

3

y(t) → 1
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8.2.7 problem 7
Internal problem ID [1655]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

ty

t2 + 1 + y′ − 1 + t3y

t4 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(t*y(t)/(t^2+1)+diff(y(t),t) = 1-t^3*y(t)/(t^4+1),y(t), singsol=all)� �

y(t) =
∫ √

t2 + 1 (t4 + 1)
1
4 dt+ c1√

t2 + 1 (t4 + 1)
1
4

3 Solution by Mathematica
Time used: 21.514 (sec). Leaf size: 55� �
DSolve[t*y[t]/(t^2+1)+y'[t] == 1-t^3*y[t]/(t^4+1),y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
∫ t

1

√
K[1]2 + 1 4

√
K[1]4 + 1 dK[1] + c1√

t2 + 1 4
√
t4 + 1
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8.2.8 problem 8
Internal problem ID [1656]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
t2 + 1 y + y′ = 0

With initial conditions [
y(0) =

√
5
]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 24� �
dsolve([(t^2+1)^(1/2)*y(t)+diff(y(t),t) = 0,y(0) = 5^(1/2)],y(t), singsol=all)� �

y(t) =
√
5 e−

t
√
t2+1
2 − arcsinh(t)

2

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 44� �
DSolve[{(t^2+1)^(1/2)*y[t]+y'[t] == 0,y[0]==Sqrt[5]},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
5 e

− 1
2
√
t2+1 t− 1

2 tanh−1
(

t√
t2+1

)

2706



8.2. Section 1.2. Page 9 CHAPTER 8. DIFFERENTIAL . . .

8.2.9 problem 9
Internal problem ID [1657]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
t2 + 1 y e−t + y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve((t^2+1)^(1/2)*y(t)/exp(t)+diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = c1e
∫
−
√
t2+1 e−tdt

3 Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 40� �
DSolve[(t^2+1)^(1/2)*y[t]/Exp[t]+y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 exp
(∫ t

1
−e−K[1]

√
K[1]2 + 1 dK[1]

)
y(t) → 0
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8.2.10 problem 11
Internal problem ID [1658]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−2yt+ y′ − t = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve([-2*t*y(t)+diff(y(t),t) = t,y(0) = 1],y(t), singsol=all)� �

y(t) = −1
2 + 3 et2

2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18� �
DSolve[{-2*t*y[t]+y'[t] == t,y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2

(
3et2 − 1

)
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8.2.11 problem 12
Internal problem ID [1659]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

yt+ y′ − t− 1 = 0

With initial conditions [
y

(
3
2

)
= 0
]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 55� �
dsolve([t*y(t)+diff(y(t),t) = 1+t,y(3/2) = 0],y(t), singsol=all)� �

y(t) = −e 9
8−

t2
2 + 1 +

(
−i

√
π

√
2 erf

(
i

√
2 t
2

)
−

√
π

√
2 erfi

(
3
√
2

4

))
e− t2

2

2

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 54� �
DSolve[{t*y[t]+y'[t] == 1+t,y[3/2]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
(√

2 F

(
3

2
√
2

)
+ 1
)
e

9
8−

t2
2 +

√
2 F

(
t√
2

)
+ 1

2709



8.2. Section 1.2. Page 9 CHAPTER 8. DIFFERENTIAL . . .

8.2.12 problem 13
Internal problem ID [1660]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y − 1
t2 + 1 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.517 (sec). Leaf size: 65� �
dsolve([y(t)+diff(y(t),t) = 1/(t^2+1),y(1) = 2],y(t), singsol=all)� �
y(t)

= (iei expIntegral (1,−t+ i)− ie−i expIntegral (1,−t− i)− iei expIntegral (1,−1 + i) + ie−i expIntegral (1,−1− i) + 4 e) e−t

2

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 65� �
DSolve[{y[t]+y'[t] == 1/(t^2+1),y[1]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−t−i
(
ie2i(Ei(1− i)− Ei(t− i))− i(Ei(1 + i)− Ei(t+ i)) + 4e1+i

)
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8.2.13 problem 14
Internal problem ID [1661]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−2yt+ y′ − 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 18� �
dsolve([-2*t*y(t)+diff(y(t),t) = 1,y(0) = 1],y(t), singsol=all)� �

y(t) =
(√

π erf(t) + 2
)
et2

2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 24� �
DSolve[{-2*t*y[t]+y'[t] == 1,y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

t2
(√

π Erf(t) + 2
)
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8.2.14 problem 15
Internal problem ID [1662]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

yt+
(
t2 + 1

)
y′ −

(
t2 + 1

) 5
2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(t*y(t)+(t^2+1)*diff(y(t),t) = (t^2+1)^(5/2),y(t), singsol=all)� �

y(t) =
1
5t

5 + 2
3t

3 + t+ c1√
t2 + 1

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 36� �
DSolve[t*y[t]+(t^2+1)*y'[t] == (t^2+1)^(5/2),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3t5 + 10t3 + 15t+ 15c1
15

√
t2 + 1
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8.2.15 problem 16
Internal problem ID [1663]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

4yt+
(
t2 + 1

)
y′ − t = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([4*t*y(t)+(t^2+1)*diff(y(t),t) = t,y(0) = 0],y(t), singsol=all)� �

y(t) = t2(t2 + 2)
4 (t2 + 1)2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20� �
DSolve[{4*t*y[t]+(t^2+1)*y'[t]== t,y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4 − 1

4 (t2 + 1)2
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8.2.16 problem 20
Internal problem ID [1664]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

t
− 1

t2
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)+1/t*y(t)=1/t^2,y(t), singsol=all)� �

y(t) = ln(t) + c1
t

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 14� �
DSolve[y'[t]+1/t*y[t]==1/t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → log(t) + c1
t
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8.2.17 problem 21
Internal problem ID [1665]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y√
t

− e
√
t
2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(diff(y(t),t)+1/sqrt(t)*y(t)=exp(sqrt(t)/2),y(t), singsol=all)� �

y(t) =

4 e 5
√
t

2
√
t

5 − 8 e 5
√
t

2

25 + c1

 e−2
√
t

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 42� �
DSolve[y'[t]+1/Sqrt[t]*y[t]==Exp[Sqrt[t]/2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4
25e

√
t
2

(
5
√
t − 2

)
+ c1e

−2
√
t
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8.2.18 problem 22
Internal problem ID [1666]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

t
− cos(t)− sin(t)

t
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)+1/t*y(t)=cos(t)+sin(t)/t,y(t), singsol=all)� �

y(t) = sin(t) + c1
t

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 14� �
DSolve[y'[t]+1/t*y[t]==Cos[t]+Sin[t]/t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(t) + c1
t
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8.2.19 problem 23
Internal problem ID [1667]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + tan(t)y − sin(t) cos(t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(t),t)+tan(t)*y(t)=cos(t)*sin(t),y(t), singsol=all)� �

y(t) = (− cos(t) + c1) cos(t)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 15� �
DSolve[y'[t]+Tan[t]*y[t]==Cos[t]*Sin[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → cos(t)(− cos(t) + c1)
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8.3.1 problem 1
Internal problem ID [1668]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
t2 + 1

)
y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 9� �
dsolve((t^2+1)*diff(y(t),t) = 1+y(t)^2,y(t), singsol=all)� �

y(t) = tan (arctan(t) + c1)

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 25� �
DSolve[(t^2+1)*y'[t] == 1+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → tan(ArcTan(t) + c1)

y(t) → −i

y(t) → i
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8.3.2 problem 2
Internal problem ID [1669]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (t+ 1) (1 + y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(t),t) = (1+t)*(1+y(t)),y(t), singsol=all)� �

y(t) = −1 + e
t(2+t)

2 c1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 25� �
DSolve[y'[t] == (1+t)*(1+y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1 + c1e
1
2 t(t+2)

y(t) → −1
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8.3.3 problem 3
Internal problem ID [1670]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 + t− y2 + y2t = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(t),t) = 1-t+y(t)^2-t*y(t)^2,y(t), singsol=all)� �

y(t) = − tan
(
1
2t

2 + c1 − t

)

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 17� �
DSolve[y'[t] == 1-t+y[t]^2-t*y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → tan
(
−t2

2 + t+ c1

)
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8.3.4 problem 4
Internal problem ID [1671]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − e3+t+y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(diff(y(t),t) = exp(3+t+y(t)),y(t), singsol=all)� �

y(t) = −3− ln
(
−et − c1

)
3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 20� �
DSolve[y'[t] == Exp[3+t+y[t]],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − log
(
−et+3 − c1

)
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8.3.5 problem 5
Internal problem ID [1672]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(y) sin(t)y′ − cos(t) sin(y) = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 9� �
dsolve(cos(y(t))*sin(t)*diff(y(t),t) = cos(t)*sin(y(t)),y(t), singsol=all)� �

y(t) = arcsin (c1 sin(t))

3 Solution by Mathematica
Time used: 1.188 (sec). Leaf size: 19� �
DSolve[Cos[y[t]]*Sin[t]*y'[t] == Cos[t]*Sin[y[t]],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ArcSin
(
1
2c1 sin(t)

)
y(t) → 0
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8.3.6 problem 6
Internal problem ID [1673]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

t2
(
1 + y2

)
+ 2y′y = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 16� �
dsolve([t^2*(1+y(t)^2)+2*y(t)*diff(y(t),t) = 0,y(0) = 1],y(t), singsol=all)� �

y(t) =
√
2 e− t3

3 − 1

3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 43� �
DSolve[{t^2*(1+y[t]^2)+2*y[t]*y'[t] == 0,y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√

2e− t3
3 − 1

y(t) →
√

2e− t3
3 − 1
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8.3.7 problem 7
Internal problem ID [1674]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2t
y + t2y

= 0

With initial conditions

[y(2) = 3]

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 20� �
dsolve([diff(y(t),t) = 2*t/(y(t)+t^2*y(t)),y(2) = 3],y(t), singsol=all)� �

y(t) =
√
9− 2 ln(5) + 2 ln (t2 + 1)

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 23� �
DSolve[{y'[t] == 2*t/(y[t]+t^2*y[t]),y[2]==3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√

2 log (t2 + 1) + 9− 2 log(5)

2725



8.3. Section 1.4. Page 24 CHAPTER 8. DIFFERENTIAL . . .

8.3.8 problem 8
Internal problem ID [1675]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

√
t2 + 1 y′ − ty3√

t2 + 1
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 16� �
dsolve([(t^2+1)^(1/2)*diff(y(t),t) = t*y(t)^3/(t^2+1)^(1/2),y(0) = 1],y(t), singsol=all)� �

y(t) = 1√
1− ln (t2 + 1)

3 Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 19� �
DSolve[{(t^2+1)^(1/2)*y'[t] == t*y[t]^3/(t^2+1)^(1/2),y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1√
1− log (t2 + 1)
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8.3.9 problem 9
Internal problem ID [1676]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3t2 + 4t+ 2
−2 + 2y = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 19� �
dsolve([diff(y(t),t) = (3*t^2+4*t+2)/(-2+2*y(t)),y(0) = -1],y(t), singsol=all)� �

y(t) = −
√
(2 + t) (t2 + 2) + 1

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 22� �
DSolve[{y'[t] == (3*t^2+4*t+2)/(-2+2*y[t]),y[0]==-1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1−
√

(t+ 2) (t2 + 2)
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8.3.10 problem 10
Internal problem ID [1677]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(y)y′ + t sin(y)
t2 + 1 = 0

With initial conditions [
y(1) = π

2

]
3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 32� �
dsolve([cos(y(t))*diff(y(t),t) = -t*sin(y(t))/(t^2+1),y(1) = 1/2*Pi],y(t), singsol=all)� �

y(t) = arcsin
( √

2√
t2 + 1

)
+ 2arccos

( √
2√

t2 + 1

)
_B3

3 Solution by Mathematica
Time used: 2.573 (sec). Leaf size: 21� �
DSolve[{Cos[y[t]]*y'[t] == -t*Sin[y[t]]/(t^2+1),y[1]==Pi/2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ArcSin
( √

2√
t2 + 1

)
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8.3.11 problem 11
Internal problem ID [1678]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − k(a− y) (b− y) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.264 (sec). Leaf size: 35� �
dsolve([diff(y(t),t) = k*(a-y(t))*(b-y(t)),y(0) = 0],y(t), singsol=all)� �

y(t) =
ab
(
etk(a−b) − 1

)
etk(a−b)a− b

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 40� �
DSolve[{y'[t] == k*(a-y[t])*(b-y[t]),y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → a(a− b)eakt
bebkt − aeakt

+ a
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8.3.12 problem 12
Internal problem ID [1679]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3ty′ − cos(t)y = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 5� �
dsolve([3*t*diff(y(t),t) = cos(t)*y(t),y(1) = 0],y(t), singsol=all)� �

y(t) = 0

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6� �
DSolve[{3*t*y'[t] == Cos[t]*y[t],y[1]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 0
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8.3.13 problem 15
Internal problem ID [1680]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

ty′ − y −
√

t2 + y2 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.252 (sec). Leaf size: 21� �
dsolve([t*diff(y(t),t)=y(t)+sqrt(t^2+y(t)^2),y(1) = 0],y(t), singsol=all)� �

y(t) = −t2

2 + 1
2

y(t) = t2

2 − 1
2

3 Solution by Mathematica
Time used: 7.2 (sec). Leaf size: 63� �
DSolve[{t*y'[t]==y[t]+Sqrt[t^2+y[t]^2],y[1]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −

√
t2

(t2 + 1)2
(t4 − 1)

2t

y(t) →

√
t2

(t2 + 1)2
(t4 − 1)

2t
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8.3.14 problem 16
Internal problem ID [1681]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2tyy′ − 3y2 + t2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 26� �
dsolve(2*t*y(t)*diff(y(t),t)=3*y(t)^2-t^2,y(t), singsol=all)� �

y(t) =
√
c1t+ 1 t

y(t) = −
√
c1t+ 1 t

3 Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 34� �
DSolve[2*t*y[t]*y'[t]==3*y[t]^2-t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t
√
1 + c1t

y(t) → t
√
1 + c1t

2732



8.3. Section 1.4. Page 24 CHAPTER 8. DIFFERENTIAL . . .

8.3.15 problem 17
Internal problem ID [1682]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
t−

√
yt
)
y′ − y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 19� �
dsolve((t-sqrt(t*y(t)))*diff(y(t),t)=y(t),y(t), singsol=all)� �

ln (y(t)) + 2t√
ty(t)

− c1 = 0

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 31� �
DSolve[(t-Sqrt[t*y[t]])*y'[t]==y[t],y[t],t,IncludeSingularSolutions -> True]� �

Solve

 2√
y(t)
t

+ log
(
y(t)
t

)
= − log(t) + c1, y(t)
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8.3.16 problem 18
Internal problem ID [1683]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − t+ y

t− y
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 24� �
dsolve(diff(y(t),t)=(t+y(t))/(t-y(t)),y(t), singsol=all)� �

y(t) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(t) + 2c1

))
t

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 36� �
DSolve[y'[t]==(t+y[t])/(t-y[t]),y[t],t,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(t)2
t2

+ 1
)
− ArcTan

(
y(t)
t

)
= − log(t) + c1, y(t)

]
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8.3.17 problem 19
Internal problem ID [1684]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

e
t
y (−t+ y) y′ + y

(
1 + e

t
y

)
= 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 20� �
dsolve(exp(t/y(t))*(y(t)-t)*diff(y(t),t)+y(t)*(1+exp(t/y(t)))=0,y(t), singsol=all)� �

y(t) = − t

LambertW
(

c1t
c1t−1

)
3 Solution by Mathematica
Time used: 1.246 (sec). Leaf size: 34� �
DSolve[Exp[t/y[t]]*(y[t]-t)*y'[t]+y[t]*(1+Exp[t/y[t]])==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − t

ProductLog
(

t
t−ec1

)
y(t) → −eProductLog(1)t
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8.3.18 problem 20
Internal problem ID [1685]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − t+ y + 1
t− y + 3 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 31� �
dsolve(diff(y(t),t)=(t+y(t)+1)/(t-y(t)+3),y(t), singsol=all)� �

y(t) = 1− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (2 + t) + 2c1

))
(2 + t)

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 57� �
DSolve[y'[t]==(t+y[t]+1)/(t-y[t]+3),y[t],t,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(t) + t+ 1
−y(t) + t+ 3

)
= log

(
t2 + y(t)2 − 2y(t) + 4t+ 5

2(t+ 2)2

)
+ 2 log(t+ 2)

+ c1, y(t)
]
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8.3.19 problem 22
Internal problem ID [1686]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

1 + t− 2y + (4t− 3y − 6) y′ = 0

3 Solution by Maple
Time used: 0.286 (sec). Leaf size: 39� �
dsolve((1+t-2*y(t))+(4*t-3*y(t)-6)*diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = 2−
(t− 3)

(
c1RootOf

(
3(t− 3)4 c1_Z 20 − _Z 4 − 4

)4 + c1
)

3c1
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3 Solution by Mathematica
Time used: 83.455 (sec). Leaf size: 1496� �
DSolve[(1+t-2*y[t])+(4*t-3*y[t]-6)*y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
y(t) →

− 1
3Root

[
#15

(
3125e

5c1
9 t5 − 46875e

5c1
9 t4 + 281250e

5c1
9 t3 − 843750e

5c1
9 t2 + 3125t+ 1265625e

5c1
9 t− 9375− 759375e

5c1
9

)
+#14

(
−3125e

5c1
9 t4 + 37500e

5c1
9 t3 − 168750e

5c1
9 t2 + 337500e

5c1
9 t− 3125− 253125e

5c1
9

)
+#13

(
1250e

5c1
9 t3 − 11250e

5c1
9 t2 + 33750e

5c1
9 t− 33750e

5c1
9

)
+#12

(
−250e

5c1
9 t2 + 1500e

5c1
9 t− 2250e

5c1
9

)
+#1

(
25e

5c1
9 t− 75e

5c1
9

)
− e

5c1
9 &, 1

]
+ 4t

3 − 2

y(t) →

− 1
3Root

[
#15

(
3125e

5c1
9 t5 − 46875e

5c1
9 t4 + 281250e

5c1
9 t3 − 843750e

5c1
9 t2 + 3125t+ 1265625e

5c1
9 t− 9375− 759375e

5c1
9

)
+#14

(
−3125e

5c1
9 t4 + 37500e

5c1
9 t3 − 168750e

5c1
9 t2 + 337500e

5c1
9 t− 3125− 253125e

5c1
9

)
+#13

(
1250e

5c1
9 t3 − 11250e

5c1
9 t2 + 33750e

5c1
9 t− 33750e

5c1
9

)
+#12

(
−250e

5c1
9 t2 + 1500e

5c1
9 t− 2250e

5c1
9

)
+#1

(
25e

5c1
9 t− 75e

5c1
9

)
− e

5c1
9 &, 2

]
+ 4t

3 − 2

y(t) →

− 1
3Root

[
#15

(
3125e

5c1
9 t5 − 46875e

5c1
9 t4 + 281250e

5c1
9 t3 − 843750e

5c1
9 t2 + 3125t+ 1265625e

5c1
9 t− 9375− 759375e

5c1
9

)
+#14

(
−3125e

5c1
9 t4 + 37500e

5c1
9 t3 − 168750e

5c1
9 t2 + 337500e

5c1
9 t− 3125− 253125e

5c1
9

)
+#13

(
1250e

5c1
9 t3 − 11250e

5c1
9 t2 + 33750e

5c1
9 t− 33750e

5c1
9

)
+#12

(
−250e

5c1
9 t2 + 1500e

5c1
9 t− 2250e

5c1
9

)
+#1

(
25e

5c1
9 t− 75e

5c1
9

)
− e

5c1
9 &, 3

]
+ 4t

3 − 2

y(t) →

− 1
3Root

[
#15

(
3125e

5c1
9 t5 − 46875e

5c1
9 t4 + 281250e

5c1
9 t3 − 843750e

5c1
9 t2 + 3125t+ 1265625e

5c1
9 t− 9375− 759375e

5c1
9

)
+#14

(
−3125e

5c1
9 t4 + 37500e

5c1
9 t3 − 168750e

5c1
9 t2 + 337500e

5c1
9 t− 3125− 253125e

5c1
9

)
+#13

(
1250e

5c1
9 t3 − 11250e

5c1
9 t2 + 33750e

5c1
9 t− 33750e

5c1
9

)
+#12

(
−250e

5c1
9 t2 + 1500e

5c1
9 t− 2250e

5c1
9

)
+#1

(
25e

5c1
9 t− 75e

5c1
9

)
− e

5c1
9 &, 4

]
+ 4t

3 − 2

y(t) →

− 1
3Root

[
#15

(
3125e

5c1
9 t5 − 46875e

5c1
9 t4 + 281250e

5c1
9 t3 − 843750e

5c1
9 t2 + 3125t+ 1265625e

5c1
9 t− 9375− 759375e

5c1
9

)
+#14

(
−3125e

5c1
9 t4 + 37500e

5c1
9 t3 − 168750e

5c1
9 t2 + 337500e

5c1
9 t− 3125− 253125e

5c1
9

)
+#13

(
1250e

5c1
9 t3 − 11250e

5c1
9 t2 + 33750e

5c1
9 t− 33750e

5c1
9

)
+#12

(
−250e

5c1
9 t2 + 1500e

5c1
9 t− 2250e

5c1
9

)
+#1

(
25e

5c1
9 t− 75e

5c1
9

)
− e

5c1
9 &, 5

]
+ 4t

3 − 2
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8.3.20 problem 23
Internal problem ID [1687]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

t+ 2y + 3 + (2t+ 4y − 1) y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 41� �
dsolve((t+2*y(t)+3)+(2*t+4*y(t)-1)*diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = − t

2 + 1
4 −

√
28c1 − 28t+ 1

4

y(t) = − t

2 + 1
4 +

√
28c1 − 28t+ 1

4

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 55� �
DSolve[(t+2*y[t]+3)+(2*t+4*y[t]-1)*y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4
(
−2t−

√
−28t+ 1 + 16c1 + 1

)
y(t) → 1

4
(
−2t+

√
−28t+ 1 + 16c1 + 1

)
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8.4.1 problem 3
Internal problem ID [1688]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2t sin(y) + ety3 +
(
t2 cos(y) + 3 ety2

)
y′ = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 19� �
dsolve(2*t*sin(y(t))+exp(t)*y(t)^3+(t^2*cos(y(t))+3*exp(t)*y(t)^2)*diff(y(t),t) = 0,y(t), singsol=all)� �

ety(t)3 + sin (y(t)) t2 + c1 = 0

3 Solution by Mathematica
Time used: 0.424 (sec). Leaf size: 22� �
DSolve[2*t*Sin[y[t]]+Exp[t]*y[t]^3+(t^2*Cos[y[t]]+3*Exp[t]*y[t]^2)*y'[t]== 0,y[t],t,IncludeSingularSolutions -> True]� �

Solve
[
t2 sin(y(t)) + ety(t)3 = c1, y(t)

]
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8.4.2 problem 4
Internal problem ID [1689]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

1 + eyt(1 + yt) +
(
1 + eytt2

)
y′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 33� �
dsolve(1+exp(t*y(t))*(1+t*y(t))+(1+exp(t*y(t))*t^2)*diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) = −
c1t+ t2 + LambertW

(
t2e−c1te−t2

)
t

3 Solution by Mathematica
Time used: 2.723 (sec). Leaf size: 31� �
DSolve[1+Exp[t*y[t]]*(1+t*y[t])+(1+Exp[t*y[t]]*t^2)*y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
ProductLog

(
t2et(−t+c1)

)
t

− t+ c1
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8.4.3 problem 5
Internal problem ID [1690]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, 2nd type, class A]]

Solve

sec(t) tan(t) +
(
sec2(t)

)
y + (tan(t) + 2y) y′ = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 63� �
dsolve(sec(t)*tan(t)+sec(t)^2*y(t)+(tan(t)+2*y(t))*diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) = −
sin(t) +

√
−4 (cos2(t)) c1 + sin2(t)− 4 cos(t)

2 cos(t)

y(t) =
− sin(t) +

√
−4 (cos2(t)) c1 + sin2(t)− 4 cos(t)

2 cos(t)

3 Solution by Mathematica
Time used: 0.745 (sec). Leaf size: 96� �
DSolve[Sec[t]*Tan[t]+Sec[t]^2*y[t]+(Tan[t]+2*y[t])*y'[t]== 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4

(
−2 tan(t)−

√
sec2(t)

√
−16 cos(t) + (−2 + 8c1) cos(2t) + 2 + 8c1

)
y(t) → 1

4

(
−2 tan(t) +

√
sec2(t)

√
−16 cos(t) + (−2 + 8c1) cos(2t) + 2 + 8c1

)
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8.4.4 problem 6
Internal problem ID [1691]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class A]]

Solve

y2

2 − 2y et +
(
−et + y

)
y′ = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 39� �
dsolve(1/2*y(t)^2-2*exp(t)*y(t)+(-exp(t)+y(t))*diff(y(t),t) = 0,y(t), singsol=all)� �

y(t) =
(
1−

√
1 + c1e−3t

)
et

y(t) =
(
1 +

√
1 + c1e−3t

)
et

3 Solution by Mathematica
Time used: 0.885 (sec). Leaf size: 70� �
DSolve[1/2*y[t]^2-2*Exp[t]*y[t]+(-Exp[t]+y[t])*y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et −
√

−e3t − c1√
−et

y(t) → et +
√
−e3t − c1√

−et
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8.4.5 problem 7
Internal problem ID [1692]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2ty3 + 3t2y2y′ = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 7� �
dsolve([2*t*y(t)^3+3*t^2*y(t)^2*diff(y(t),t) = 0,y(1) = 1],y(t), singsol=all)� �

y(t) = 1
t
2
3

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 10� �
DSolve[{2*t*y[t]^3+3*t^2*y[t]^2*y'[t] == 0,y[1]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
t2/3

2745



8.4. Section 1.9. Page 66 CHAPTER 8. DIFFERENTIAL . . .

8.4.6 problem 8
Internal problem ID [1693]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2t cos(y) + 3t2y +
(
t3 − t2 sin(y)− y

)
y′ = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 23� �
dsolve([2*t*cos(y(t))+3*t^2*y(t)+(t^3-t^2*sin(y(t))-y(t))*diff(y(t),t) = 0,y(0) = 2],y(t), singsol=all)� �

y(t) = RootOf
(
−2_Z t3 − 2 cos (_Z ) t2 + _Z 2 − 4

)
3 Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 27� �
DSolve[{2*t*Cos[y[t]]+3*t^2*y[t]+(t^3-t^2*Sin[y[t]]-y[t])*y'[t] == 0,y[0]==2},y[t],t,IncludeSingularSolutions -> True]� �

Solve
[
t3y(t) + t2 cos(y(t))− y(t)2

2 = −2, y(t)
]
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8.4.7 problem 9
Internal problem ID [1694]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

3t2 + 4yt+
(
2t2 + 2y

)
y′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 22� �
dsolve([3*t^2+4*t*y(t)+(2*t^2+2*y(t))*diff(y(t),t) = 0,y(0) = 1],y(t), singsol=all)� �

y(t) = −t2 +
√
t4 − t3 + 1

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 24� �
DSolve[{3*t^2+4*t*y[t]+(2*t^2+2*y[t])*y'[t] == 0,y[0]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
(t− 1)t3 + 1 − t2
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8.4.8 problem 10
Internal problem ID [1695]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2t− 2 eyt sin (2t) + eyt cos (2t) y +
(
−3 + eytt cos (2t)

)
y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.778 (sec). Leaf size: 36� �
dsolve([2*t-2*exp(t*y(t))*sin(2*t)+exp(t*y(t))*cos(2*t)*y(t)+(-3+exp(t*y(t))*t*cos(2*t))*diff(y(t),t) = 0,y(0) = 0],y(t), singsol=all)� �

y(t) =
t3 − 3 LambertW

(
− t cos(2t)e

t(t−1)(t+1)
3

3

)
− t

3t

3 Solution by Mathematica
Time used: 4.506 (sec). Leaf size: 41� �
DSolve[{2*t-2*Exp[t*y[t]]*Sin[2*t]+Exp[t*y[t]]*Cos[2*t]*y[t]+(-3+Exp[t*y[t]]*t*Cos[2*t])*y'[t] == 0,y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3

−
3ProductLog

(
−1

3e
1
3 t
(
t2−1

)
t cos(2t)

)
t

+ t2 − 1
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8.4.9 problem 11
Internal problem ID [1696]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

3yt+ y2 +
(
t2 + yt

)
y′ = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.129 (sec). Leaf size: 21� �
dsolve([3*t*y(t)+y(t)^2+(t^2+t*y(t))*diff(y(t),t) = 0,y(2) = 1],y(t), singsol=all)� �

y(t) = −t2 +
√
t4 + 20
t

3 Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 22� �
DSolve[{3*t*y[t]+y[t]^2+(t^2+t*y[t])*y'[t] == 0,y[2]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
t4 + 20

t
− t
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8.5.1 problem 4
Internal problem ID [1697]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − cos
(
t2
)
= 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= y(t)^2+cos(t^2),y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== y[t]^2+Cos[t^2],y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.2 problem 5
Internal problem ID [1698]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 1− y − y2 cos(t) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 1990� �
dsolve(diff(y(t),t)= 1+y(t)+y(t)^2*cos(t),y(t), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== 1+y[t]+y[t]^2*Cos[t],y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.3 problem 6
Internal problem ID [1699]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − t− y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(t),t)= t+y(t)^2,y(t), singsol=all)� �

y(t) = c1AiryAi (1,−t) + AiryBi (1,−t)
c1AiryAi (−t) + AiryBi (−t)

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 110� �
DSolve[y'[t]== t+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →

√
t
(
−J− 2

3

(
2t3/2
3

)
+ c1J 2

3

(
2t3/2
3

))
J 1

3

(
2t3/2
3

)
+ c1J− 1

3

(
2t3/2
3

)

y(t) →
t2 0F̃1

(
; 53 ;−

t3

9

)
3 0F̃1

(
; 23 ;−

t3

9

)
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8.5.4 problem 7
Internal problem ID [1700]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − e−t2 − y2 = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= exp(-t^2)+y(t)^2,y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== Exp[-t^2]+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.5 problem 8
Internal problem ID [1701]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − e−t2 − y2 = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= exp(-t^2)+y(t)^2,y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== Exp[-t^2]+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.6 problem 9
Internal problem ID [1702]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − e−t2 − y2 = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= exp(-t^2)+y(t)^2,y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== Exp[-t^2]+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.7 problem 10
Internal problem ID [1703]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − y − e−y − e−t = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= y(t)+exp(-y(t))+exp(-t),y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== y[t]+Exp[-y[t]]+Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.8 problem 11
Internal problem ID [1704]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − y3 − e−5t = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)= y(t)^3+exp(-5*t),y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]== y[t]^3+Exp[-5*t],y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.9 problem 12
Internal problem ID [1705]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − e(−t+y)2 = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 24� �
dsolve(diff(y(t),t)= exp((y(t)-t)^2),y(t), singsol=all)� �

y(t) = t+RootOf
(
−t+

∫ _Z 1
−1 + e_a2 d_a + c1

)

3 Solution by Mathematica
Time used: 0.689 (sec). Leaf size: 241� �
DSolve[y'[t]== Exp[(y[t]-t)^2],y[t],t,IncludeSingularSolutions -> True]� �

Solve


∫ t

1
− e(y(t)−K[1])2

−1 + e(y(t)−K[1])2 dK[1] +
∫ y(t)

1

−
e(t−K[2])2 ∫ t

1

(
2e2(K[2]−K[1])2 (K[2]−K[1])(

−1+e(K[2]−K[1])2
)2 − 2e(K[2]−K[1])2 (K[2]−K[1])

−1+e(K[2]−K[1])2

)
dK[1]−

∫ t

1

(
2e2(K[2]−K[1])2 (K[2]−K[1])(

−1+e(K[2]−K[1])2
)2 − 2e(K[2]−K[1])2 (K[2]−K[1])

−1+e(K[2]−K[1])2

)
dK[1]− 1

−1 + e(t−K[2])2 dK[2] = c1, y(t)
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8.5.10 problem 13
Internal problem ID [1706]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
(
4y + e−t2

)
e2y = 0

7 Solution by Maple� �
dsolve(diff(y(t),t)=(4*y(t)+exp(-t^2))*exp(2*y(t)),y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[t]==(4*y[t]+Exp[-t^2])*Exp[2*y[t]],y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.11 problem 14
Internal problem ID [1707]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − e−t − ln
(
1 + y2

)
= 0

With initial conditions

[y(0) = 0]

7 Solution by Maple� �
dsolve([diff(y(t),t)=exp(-t)+ln(1+y(t)^2),y(0) = 0],y(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[t]==Exp[-t]+Log[1+y[t]^2],y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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8.5.12 problem 15
Internal problem ID [1708]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − (1 + cos (4t)) y
4 + (1− cos (4t)) y2

800 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 43� �
dsolve(diff(y(t),t)=1/4*(1+cos(4*t))*y(t)-1/800*(1-cos(4*t))*y(t)^2,y(t), singsol=all)� �

y(t) = e t
4+

sin(4t)
16

c1 +
∫
− e

t
4+ sin(4t)

16 (−1+cos(4t))
800 dt

3 Solution by Mathematica
Time used: 7.464 (sec). Leaf size: 122� �
DSolve[y'[t]==1/4*(1+Cos[4*t])*y[t]-1/800*(1-Cos[4*t])*y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e
1
16 (4t+sin(4t))

−
∫ t

1 −
1

400e
1
16 (4K[1]+sin(4K[1])) sin2(2K[1])dK[1] + c1

y(t) → 0

y(t) → − e
1
16 (4t+sin(4t))∫ t

1 −
1

400e
1
16 (4K[1]+sin(4K[1])) sin2(2K[1])dK[1]
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8.5.13 problem 16
Internal problem ID [1709]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − t2 − y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(diff(y(t),t)=t^2+y(t)^2,y(t), singsol=all)� �

y(t) =

(
−BesselJ

(
−3

4 ,
t2

2

)
c1 − BesselY

(
−3

4 ,
t2

2

))
t

c1 BesselJ
(1
4 ,

t2

2

)
+ BesselY

(1
4 ,

t2

2

)
3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 93� �
DSolve[y'[t]==t^2+y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
t
(
−J− 3

4

(
t2

2

)
+ c1J 3

4

(
t2

2

))
J 1

4

(
t2

2

)
+ c1J− 1

4

(
t2

2

)
y(t) →

tJ 3
4

(
t2

2

)
J− 1

4

(
t2

2

)
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8.5.14 problem 17
Internal problem ID [1710]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t(1 + y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(t),t)=t*(1+y(t)),y(t), singsol=all)� �

y(t) = −1 + e t2
2 c1

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 24� �
DSolve[y'[t]==t*(1+y[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1 + c1e
t2
2

y(t) → −1
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8.5.15 problem 19
Internal problem ID [1711]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − t
√
1− y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=t*sqrt(1-y(t)^2),y(t), singsol=all)� �

y(t) = sin
(
t2

2 + c1

)

3 Solution by Mathematica
Time used: 2.887 (sec). Leaf size: 78� �
DSolve[y'[t]==t*Sqrt[1-y[t]^2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
tan

(
t2

2 + c1
)

√
sec2

(
t2

2 + c1

)

y(t) →
tan

(
t2

2 + c1
)

√
sec2

(
t2

2 + c1

)
y(t) → −1

y(t) → 1
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8.6 Section 2.1, second order linear differential
equations. Page 134

Local contents
8.6.1 problem 5(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2767
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8.6.1 problem 5(a)
Internal problem ID [1712]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 5(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2t2y′′ + 3ty′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(2*t^2*diff(y(t),t$2)+3*t*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1
√
t + c2

t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[2*t^2*y''[t]+3*t*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t
3/2 + c1
t
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8.6.2 problem 5(d)
Internal problem ID [1713]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 5(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2t2y′′ + 3ty′ − y = 0

With initial conditions

[y(1) = 2, y′(1) = 1]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 9� �
dsolve([2*t^2*diff(y(t),t$2)+3*t*diff(y(t),t)-y(t)=0,y(1) = 2, D(y)(1) = 1],y(t), singsol=all)� �

y(t) = 2
√
t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[{2*t^2*y''[t]+3*t*y'[t]-y[t]==0,{y[1]==2,y'[1]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
√
t
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8.6.3 problem 6(a)
Internal problem ID [1714]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 6(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + ty′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = erf
(
i
√
2 t

2

)
e− t2

2 c1 + c2e−
t2
2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34� �
DSolve[y''[t]+t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
2 c1F

(
t√
2

)
+ c2e

− t2
2
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8.6.4 problem 6(d)
Internal problem ID [1715]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 6(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + ty′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 27� �
dsolve([diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = −
ie− t2

2
√
π

√
2 erf

(
i

√
2 t
2

)
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19� �
DSolve[{y''[t]+t*y'[t]+y[t]==0,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
2 F

(
t√
2

)
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8.7 Section 2.2, linear equations with constant
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8.7.1 problem 1
Internal problem ID [1716]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)-y(t)=0,y(t), singsol=all)� �

y(t) = e−tc1 + c2et

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t + c2e

−t
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8.7.2 problem 2
Internal problem ID [1717]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

6y′′ − 7y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(6*diff(y(t),t$2)-7*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1e
t
6 + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[6*y''[t]-7*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t/6 + c2e

t
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8.7.3 problem 3
Internal problem ID [1718]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(t),t$2)-3*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1e
(
3+

√
5
)
t

2 + c2e−
(√

5 −3
)
t

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[t]-3*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e
− 1

2

(√
5 −3

)
t
(
c2e

√
5 t + c1

)
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8.7.4 problem 4
Internal problem ID [1719]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

3y′′ + 6y′ + 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(3*diff(y(t),t$2)+6*diff(y(t),t)+3*y(t)=0,y(t), singsol=all)� �

y(t) = e−tc1 + c2e−tt

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[3*y''[t]+6*y'[t]+3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(c2t+ c1)
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8.7.5 problem 5
Internal problem ID [1720]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ − 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)-4*y(t)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = e4t
5 + 4 e−t

5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y''[t]-3*y'[t]-4*y[t]==0,{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5e

−t
(
e5t + 4

)
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8.7.6 problem 6
Internal problem ID [1721]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + y′ − 10y = 0

With initial conditions

[y(1) = 5, y′(1) = 2]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 21� �
dsolve([2*diff(y(t),t$2)+diff(y(t),t)-10*y(t)=0,y(1) = 5, D(y)(1) = 2],y(t), singsol=all)� �

y(t) = 16 e 5
2−

5t
2

9 + 29 e2t−2

9

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{2*y''[t]+y'[t]-10*y[t]==0,{y[1]==5,y'[1]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 16
9 e−

5
2 (t−1) + 29

9 e2t−2
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8.7.7 problem 7
Internal problem ID [1722]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

5y′′ + 5y′ − y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 37� �
dsolve([5*diff(y(t),t$2)+5*diff(y(t),t)-y(t)=0,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =

(
e 3t

√
5

10 − t
2 − e− t

2−
3t
√
5

10

)√
5

3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 32� �
DSolve[{5*y''[t]+5*y'[t]-y[t]==0,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
3
√
5 e−t/2 sinh

(
3t

2
√
5

)
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8.7.8 problem 8
Internal problem ID [1723]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + y = 0

With initial conditions

[y(2) = 1, y′(2) = 1]

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 44� �
dsolve([diff(y(t),t$2)-6*diff(y(t),t)+y(t)=0,y(2) = 1, D(y)(2) = 1],y(t), singsol=all)� �

y(t) =

(
2 +

√
2
)
e−(t−2)

(
−3+2

√
2
)

4 −
e(t−2)

(
3+2

√
2
)(√

2 − 2
)

4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 47� �
DSolve[{y''[t]-6*y'[t]+y[t]==0,{y[2]==1,y'[2]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1
2e

3t−6
(√

2 sinh
(
2
√
2 (t− 2)

)
− 2 cosh

(
2
√
2 (t− 2)

))
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8.7.9 problem 9
Internal problem ID [1724]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ + 6y = 0

With initial conditions

[y(0) = 1, y′(0) = v]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=0,y(0) = 1, D(y)(0) = v],y(t), singsol=all)� �

y(t) = (−2− v) e−3t + (v + 3) e−2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[{y''[t]+5*y'[t]+6*y[t]==0,{y[0]==1,y'[0]==v}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−3t(et(v + 3)− v − 2
)
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8.7.10 problem 10
Internal problem ID [1725]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + αty′ + βy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 53� �
dsolve(t^2*diff(y(t),t$2)+alpha*t*diff(y(t),t)+beta*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
−α

2 +
1
2+
√

α2−2α−4β+1
2 + c2t

−α
2 +

1
2−
√

α2−2α−4β+1
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 53� �
DSolve[t^2*y''[t]+\[Alpha]*t*y'[t]+\[Beta]*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
1
2

(
−
√

(α−1)2−4β −α+1
)(

c2t
√

(α−1)2−4β + c1
)
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8.7.11 problem 11
Internal problem ID [1726]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 5ty′ − 5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)+5*t*diff(y(t),t)-5*y(t)=0,y(t), singsol=all)� �

y(t) = c1
t5

+ c2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]+5*t*y'[t]-5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
t5

+ c2t
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8.7.12 problem 12
Internal problem ID [1727]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − ty′ − 2y = 0

With initial conditions

[y(1) = 0, y′(1) = 1]

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 28� �
dsolve([t^2*diff(y(t),t$2)-t*diff(y(t),t)-2*y(t)=0,y(1) = 0, D(y)(1) = 1],y(t), singsol=all)� �

y(t) =

√
3
(
t1+

√
3 − t−

√
3 +1
)

6

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36� �
DSolve[{t^2*y''[t]-t*y'[t]-2*y[t]==0,{y[1]==0,y'[1]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
t1−

√
3
(
t2

√
3 − 1

)
2
√
3

2783



8.8. Section 2.2.1, Complex roots. Page 141 CHAPTER 8. DIFFERENTIAL . . .
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8.8.1 problem Example 2
Internal problem ID [1728]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: Example 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 31� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+4*y(t)=0,y(0) = 1, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =
e−t
(
2
√
3 sin

(√
3 t
)
+ 3 cos

(√
3 t
))

3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 40� �
DSolve[{y''[t]+2*y'[t]+4*y[t]==0,{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t
(
2
√
3 sin

(√
3 t
)
+ 3 cos

(√
3 t
))
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8.8.2 problem 1
Internal problem ID [1729]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(t),t$2)+diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1e−
t
2 sin

(√
3 t

2

)
+ c2e−

t
2 cos

(√
3 t

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[t]+y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t/2

(
c2 cos

(√
3 t

2

)
+ c1 sin

(√
3 t

2

))
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8.8.3 problem 2
Internal problem ID [1730]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 3y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(2*diff(y(t),t$2)+3*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1e−
3t
4 sin

(√
23 t

4

)
+ c2e−

3t
4 cos

(√
23 t

4

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[2*y''[t]+3*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−3t/4

(
c2 cos

(√
23 t

4

)
+ c1 sin

(√
23 t

4

))
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8.8.4 problem 3
Internal problem ID [1731]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(t),t$2)+2*diff(y(t),t)+3*y(t)=0,y(t), singsol=all)� �

y(t) = c1e−t sin
(
t
√
2
)
+ c2e−t cos

(
t
√
2
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''[t]+2*y'[t]+3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t
(
c2 cos

(√
2 t
)
+ c1 sin

(√
2 t
))
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8.8.5 problem 4
Internal problem ID [1732]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(4*diff(y(t),t$2)-diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1e
t
8 sin

(√
15 t

8

)
+ c2e

t
8 cos

(√
15 t

8

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42� �
DSolve[4*y''[t]-y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et/8

(
c2 cos

(√
15 t

8

)
+ c1 sin

(√
15 t

8

))
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8.8.6 problem 5
Internal problem ID [1733]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 32� �
dsolve([diff(y(t),t$2)+diff(y(t),t)+2*y(t)=0,y(0) = 1, D(y)(0) = 2],y(t), singsol=all)� �

y(t) =
e− t

2

(
5
√
7 sin

(√
7 t
2

)
+ 7 cos

(√
7 t
2

))
7

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 48� �
DSolve[{2*y''[t]+3*y'[t]+4*y[t]==0,{y[0]==1,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
23e

−3t/4

(
11

√
23 sin

(√
23 t

4

)
+ 23 cos

(√
23 t

4

))
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8.8.7 problem 6
Internal problem ID [1734]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 5y = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 13� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=0,y(0) = 0, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = e−t sin (2t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==0,{y[0]==0,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t sin(2t)
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8.8.8 problem 8
Internal problem ID [1735]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − y′ + 3y = 0

With initial conditions

[y(1) = 1, y′(1) = 1]

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 70� �
dsolve([2*diff(y(t),t$2)-diff(y(t),t)+3*y(t)=0,y(1) = 1, D(y)(1) = 1],y(t), singsol=all)� �
y(t)

=
e t

4−
1
4
√
23
((

cos
(√

23
4

)√
23 − 3 sin

(√
23
4

))
cos
(√

23 t
4

)
+ sin

(√
23 t
4

)(
sin
(√

23
4

)√
23 + 3 cos

(√
23
4

)))
23

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 54� �
DSolve[{2*y''[t]-y'[t]+3*y[t]==0,{y[1]==1,y'[1]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
23e

t−1
4

(
3
√
23 sin

(
1
4
√
23 (t− 1)

)
+ 23 cos

(
1
4
√
23 (t− 1)

))
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8.8.9 problem 9
Internal problem ID [1736]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

3y′′ − 2y′ + 4y = 0

With initial conditions

[y(2) = 1, y′(2) = −1]

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 70� �
dsolve([3*diff(y(t),t$2)-2*diff(y(t),t)+4*y(t)=0,y(2) = 1, D(y)(2) = -1],y(t), singsol=all)� �
y(t)

=

((
cos
(

2
√
11
3

)√
11 + 4 sin

(
2
√
11
3

))
cos
(√

11 t
3

)
+ sin

(√
11 t
3

)(
sin
(

2
√
11
3

)√
11 − 4 cos

(
2
√
11
3

)))
e t

3−
2
3
√
11

11

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 54� �
DSolve[{3*y''[t]-2*y'[t]+4*y[t]==0,{y[2]==1,y'[2]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
11e

t−2
3

(
11 cos

(
1
3
√
11 (t− 2)

)
− 4

√
11 sin

(
1
3
√
11 (t− 2)

))
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8.8.10 problem 18
Internal problem ID [1737]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ + ty′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin (ln(t)) + cos (ln(t)) c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]+t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 cos(log(t)) + c2 sin(log(t))
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8.8.11 problem 19
Internal problem ID [1738]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 2ty′ + 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(t^2*diff(y(t),t$2)+2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) =
c1 sin

(√
7 ln(t)
2

)
√
t

+
c2 cos

(√
7 ln(t)
2

)
√
t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42� �
DSolve[t^2*y''[t]+2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
c2 cos

(
1
2

√
7 log(t)

)
+ c1 sin

(
1
2

√
7 log(t)

)
√
t
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8.9 Section 2.2.2, Equal roots, reduction of order.
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8.9.1 problem 1
Internal problem ID [1739]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(t),t$2)-6*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)� �

y(t) = c1e3t + c2e3tt

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[t]-6*y'[t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e3t(c2t+ c1)
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8.9.2 problem 2
Internal problem ID [1740]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 12y′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(4*diff(y(t),t$2)-12*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)� �

y(t) = c1e
3t
2 + c2e

3t
2 t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[t]-12*y'[t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e3t/2(c2t+ c1)
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8.9.3 problem 3
Internal problem ID [1741]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ + 6y′ + y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 13� �
dsolve([9*diff(y(t),t$2)+6*diff(y(t),t)+y(t)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = e− t
3 (3 + t)
3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[{9*y''[t]+6*y'[t]+y[t]==0,{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t/3(t+ 3)
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8.9.4 problem 4
Internal problem ID [1742]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 4y′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 3]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 11� �
dsolve([4*diff(y(t),t$2)-4*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = 3],y(t), singsol=all)� �

y(t) = 3t e t
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[{4*y''[t]-4*y'[t]+y[t]==0,{y[0]==0,y'[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3et/2t
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8.9.5 problem 6
Internal problem ID [1743]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

With initial conditions

[y(2) = 1, y′(2) = −1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 11� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(2) = 1, D(y)(2) = -1],y(t), singsol=all)� �

y(t) = e2−t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[{y''[t]+2*y'[t]+y[t]==0,{y[2]==1,y'[2]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2−t
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8.9.6 problem 7
Internal problem ID [1744]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ − 12y′ + 4y = 0

With initial conditions

[y(π) = 0, y′(π) = 2]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 19� �
dsolve([9*diff(y(t),t$2)-12*diff(y(t),t)+4*y(t)=0,y(Pi) = 0, D(y)(Pi) = 2],y(t), singsol=all)� �

y(t) = −2 e− 2π
3 + 2t

3 (π − t)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24� �
DSolve[{9*y''[t]-12*y'[t]+4*y[t]==0,{y[Pi]==0,y'[Pi]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−
2
3 (π−t)(2t− 2π)
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8.9.7 problem 10
Internal problem ID [1745]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2(t+ 1) y′
t2 + 2t− 1 + 2y

t2 + 2t− 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(diff(y(t),t$2)-2*(t+1)/(t^2+2*t-1)*diff(y(t),t)+2/(t^2+2*t-1)*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2
(
t2 + 1

)
3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 60� �
DSolve[y''[t]-2*(t+1)/(t^2+2*t-1)*y'[t]+2/(t^2+2*t-1)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →

√
t(t+ 2)− 1

(
c1
(
t
(
t− 2

√
2 + 2

)
− 2

√
2 + 3

)
+ c2(t+ 1)

)
√
1− t(t+ 2)
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8.9.8 problem 11
Internal problem ID [1746]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4ty′ +
(
4t2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(diff(y(t),t$2)-4*t*diff(y(t),t)+(4*t^2-2)*y(t)=0,y(t), singsol=all)� �

y(t) = et2c1 + c2t et
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[y''[t]-4*t*y'[t]+(4*t^2-2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
2(c2t+ c1)
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8.9.9 problem 12
Internal problem ID [1747]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 26� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1t+ c2

(
− ln (t+ 1) t

2 + ln (t− 1) t
2 + 1

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t+ c2
(
t tanh−1(t)− 1

)
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8.9.10 problem 13
Internal problem ID [1748]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
t2 + 1

)
y′′ − 2ty′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve((1+t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1t+ c2
(
t2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[(1+t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t− c1(t− i)2

2806



8.9. Section 2.2.2, Equal roots, reduction . . . CHAPTER 8. DIFFERENTIAL . . .

8.9.11 problem 14
Internal problem ID [1749]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2ty′ + 6y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 44� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+6*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
−3t2 + 1

)
+ c2

((
3t2
8 − 1

8

)
ln (t− 1) +

(
−3t2

8 + 1
8

)
ln (t+ 1) + 3t

4

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 37� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
c1
(
3t2 − 1

)
+ c2

(
3t2 − 1

)
tanh−1(t)− 3c2t

)
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8.9.12 problem 15
Internal problem ID [1750]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 16� �
dsolve((2*t+1)*diff(y(t),t$2)-4*(t+1)*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2e2t

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 23� �
DSolve[(2*t+1)*y''[t]-4*(t+1)*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
2t+1 − c2(t+ 1)

2808
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8.9.13 problem 16
Internal problem ID [1751]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + ty′ +
(
t2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 19� �
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(t^2-1/4)*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin(t)√
t

+ c2 cos(t)√
t

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 39� �
DSolve[t^2*y''[t]+t*y'[t]+(t^2-1/4)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−it(2c1 − ic2e
2it)

2
√
t
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8.9.14 problem 19
Internal problem ID [1752]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ + 3ty′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)+3*t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1
t
+ c2 ln(t)

t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[t^2*y''[t]+3*t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 log(t) + c1
t
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8.9.15 problem 20
Internal problem ID [1753]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − ty′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)-t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1t+ c2t ln(t)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 15� �
DSolve[t^2*y''[t]-t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(c2 log(t) + c1)
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8.10. Section 2.4, The method of variation . . . CHAPTER 8. DIFFERENTIAL . . .

8.10.1 problem 1
Internal problem ID [1754]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(t) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(y(t),t$2)+y(t)=sec(t),y(t), singsol=all)� �

y(t) = sin(t)c2 + cos(t)c1 + sin(t)t− ln
(

1
cos(t)

)
cos(t)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[t]+y[t]==Sec[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (t+ c2) sin(t) + cos(t)(log(cos(t)) + c1)
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8.10.2 problem 2
Internal problem ID [1755]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 4y − e2tt = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve(diff(y(t),t$2)-4*diff(y(t),t)+4*y(t)=t*exp(2*t),y(t), singsol=all)� �

y(t) = c2e2t + e2ttc1 +
e2tt3
6

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27� �
DSolve[y''[t]-4*y'[t]+4*y[t]==t*Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6e

2t(t3 + 6c2t+ 6c1
)
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8.10. Section 2.4, The method of variation . . . CHAPTER 8. DIFFERENTIAL . . .

8.10.3 problem 3
Internal problem ID [1756]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2y′′ − 3y′ + y −
(
t2 + 1

)
et = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(2*diff(y(t),t$2)-3*diff(y(t),t)+y(t)=(t^2+1)*exp(t),y(t), singsol=all)� �

y(t) = 2c1et +
ett3
3 − 2 ett2 + 9t et − 18 et + c2e

t
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 36� �
DSolve[2*y''[t]-3*y'[t]+y[t]==(t^2+1)*Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t/2 + et

(
1
3t((t− 6)t+ 27)− 18 + c2

)
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8.10.4 problem 4
Internal problem ID [1757]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − t e3t − 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=t*exp(3*t)+1,y(t), singsol=all)� �

y(t) = c1e2t +
1
2 − 3 e3t

4 + e3tt
2 + c2et

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 37� �
DSolve[y''[t]-3*y'[t]+2*y[t]==t*Exp[3*t]+1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

3t(2t− 3) + c1e
t + c2e

2t + 1
2
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8.10.5 problem 5
Internal problem ID [1758]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

3y′′ + 4y′ + y − e−t sin(t) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 27� �
dsolve([3*diff(y(t),t$2)+4*diff(y(t),t)+y(t)=sin(t)*exp(-t),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 24 e− t
3

13 + (2 cos(t)− 3 sin(t)− 13) e−t

13

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 33� �
DSolve[{3*y''[t]+4*y'[t]+y[t]==Sin[t]*Exp[-t],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
13e

−t
(
24e2t/3 − 3 sin(t) + 2 cos(t)− 13

)

2817



8.10. Section 2.4, The method of variation . . . CHAPTER 8. DIFFERENTIAL . . .

8.10.6 problem 6
Internal problem ID [1759]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − t
5
2 e−2t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 13� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+4*y(t)=t^(5/2)*exp(-2*t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 4t 9
2 e−2t

63

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19� �
DSolve[{y''[t]+4*y'[t]+4*y[t]==t^(5/2)*Exp[-2*t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4
63e

−2tt9/2
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8.10.7 problem 7
Internal problem ID [1760]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y −
√
t+ 1 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 84� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=sqrt(1+t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −
e2t+2 erf

(√
2
)√

2
√
π

8 + e2t
2 +

√
2

√
π erf

(√
2

√
t+ 1

)
e2t+2

8

−
erf
(√

t+ 1
)√

π et+1

2 +
√
t+ 1
2 + et+1 erf(1)

√
π

2 − et

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 102� �
DSolve[{y''[t]-3*y'[t]+2*y[t]==Sqrt[1+t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
8

(
4et
(
−e

√
π Erf

(√
t+ 1

)
+ e

√
π Erf(1)− 2

)
+ e2t

(
e2
√
2π Erf

(√
2
√
t+ 1

)
− e2

√
2π Erf

(√
2
)
+ 4
)
+ 4

√
t+ 1

)
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8.10.8 problem 8
Internal problem ID [1761]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − f(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 39� �
dsolve([diff(y(t),t$2)-y(t)=f(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =

(∫ t

0 e
−_z1f(_z1 ) d_z1

)
et

2 −

(∫ t

0 e
_z1f(_z1 ) d_z1

)
e−t

2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 99� �
DSolve[{y''[t]-y[t]==f[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t

(
e2t
(∫ t

1

1
2e

−K[1]f(K[1])dK[1]−
∫ 0

1

1
2e

−K[1]f(K[1])dK[1]
)
+
∫ t

1

−1
2e

K[2]f(K[2])dK[2]−
∫ 0

1
−1
2e

K[2]f(K[2])dK[2]
)
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8.10.9 problem 11
Internal problem ID [1762]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + t2y

4 − f cos(t) = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 84� �
dsolve(diff(y(t),t$2)+(1/4*t^2)*y(t)=f*cos(t),y(t), singsol=all)� �
y(t) =

√
t BesselJ

(
1
4 ,

t2

4

)
c2 +

√
t BesselY

(
1
4 ,

t2

4

)
c1

+

√
t fπ

(
BesselY

(
1
4 ,

t2

4

)(∫ √
t BesselJ

(
1
4 ,

t2

4

)
cos(t)dt

)
− BesselJ

(
1
4 ,

t2

4

)(∫ √
t BesselY

(
1
4 ,

t2

4

)
cos(t)dt

))
4

3 Solution by Mathematica
Time used: 14.834 (sec). Leaf size: 208� �
DSolve[y''[t]+(1/4*t^2)*y[t]==f*Cos[t],y[t],t,IncludeSingularSolutions -> True]� �
y(t)

→D− 1
2

( 4
√
−1 t

)∫ t

1

f cos(K[1])

D− 1
2

( 4
√
−1 K[1]

)(
iK[1] +

(−1)3/4D 1
2

(
(−1)3/4K[1]

)
D− 1

2

(
(−1)3/4K[1]

)
)
− 4

√
−1 D 1

2

( 4
√
−1 K[1]

)dK[1]+c1

+D− 1
2

(
(−1)3/4t

)

∫ t

1

f cos(K[2])

D− 1
2
((−1)3/4K[2])

( 4
√
−1 D 1

2

(
4
√
−1 K[2]

)
D− 1

2

(
4
√
−1 K[2]

) − iK[2]
)

− (−1)3/4D 1
2
((−1)3/4K[2])

dK[2]+c2
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8.10.10 problem 12
Internal problem ID [1763]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2ty′
t2 + 1 + 2y

t2 + 1 − t2 − 1 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 21� �
dsolve(diff(y(t),t$2)-2*t/(1+t^2)*diff(y(t),t)+2/(1+t^2)*y(t)=1+t^2,y(t), singsol=all)� �

y(t) = c2t+
(
t2 − 1

)
c1 +

1
2 + t4

6

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 33� �
DSolve[y''[t]-2*t/(1+t^2)*y'[t]+2/(1+t^2)*y[t]==1+t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6
(
t2 + 3

)
t2 + c2t− c1(t− i)2
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8.11.1 problem 13
Internal problem ID [1764]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.6, Mechanical Vibrations. Page 171
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

my′′ + cy′ + yk − F0 cos (ωt) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 97� �
dsolve(m*diff(y(t),t$2)+c*diff(y(t),t)+k*y(t)=F__0*cos(omega*t),y(t), singsol=all)� �

y(t) = e
(
−c+

√
c2−4km

)
t

2m c2 + e−
(
c+

√
c2−4km

)
t

2m c1 +
F0(sin (ωt) cω + (−mω2 + k) cos (ωt))

m2ω4 + (c2 − 2km)ω2 + k2

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 100� �
DSolve[m*y''[t]+c*y'[t]+k*y[t]==F0*Cos[\[Omega]*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → cF0ω sin(tω) + F0(k −mω2) cos(tω)
c2ω2 + (k −mω2)2

+ e−
t
(√

c2−4km +c
)

2m

(
c2e

t
√
c2−4km

m + c1

)
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Local contents
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8.12.1 problem 1
Internal problem ID [1765]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + ty′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1− 1

2t
2 + 1

8t
4
)
y(0) +

(
t− 1

3t
3 + 1

15t
5
)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[t]+t*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t5

15 − t3

3 + t

)
+ c1

(
t4

8 − t2

2 + 1
)
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8.12.2 problem 2
Internal problem ID [1766]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yt = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(t),t$2)-t*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1 + t3

6

)
y(0) +

(
t+ 1

12t
4
)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[t]-t*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t4

12 + t

)
+ c1

(
t3

6 + 1
)
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8.12.3 problem 3
Internal problem ID [1767]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
t2 + 2

)
y′′ − ty′ − 3y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
Order:=6;
dsolve((2+t^2)*diff(y(t),t$2)-t*diff(y(t),t)-3*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1 + 3

4t
2 + 3

32t
4
)
y(0) +

(
1
3t

3 + t

)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[(2+t^2)*y''[t]-t*y'[t]-3*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t3

3 + t

)
+ c1

(
3t4
32 + 3t2

4 + 1
)
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8.12.4 problem 4
Internal problem ID [1768]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − t3y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
Order:=6;
dsolve(diff(y(t),t$2)-t^3*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1 + t5

20

)
y(0) + tD(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[y''[t]-t^3*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t5

20 + 1
)
+ c2t
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8.12.5 problem 5
Internal problem ID [1769]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t(2− t) y′′ − 6(t− 1) y′ − 4y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

With the expansion point for the power series method at t = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([t*(2-t)*diff(y(t),t$2)-6*(t-1)*diff(y(t),t)-4*y(t)=0,y(1) = 1, D(y)(1) = 0],y(t),type='series',t=1);� �

y(t) = 1 + 2(t− 1)2 + 3(t− 1)4 +O
(
(t− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{t*(2-t)*y''[t]-6*(t-1)*y'[t]-4*y[t]==0,{y[1]==1,y'[1]==0}},y[t],{t,1,5}]� �

y(t) → 3(t− 1)4 + 2(t− 1)2 + 1
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8.12.6 problem 6
Internal problem ID [1770]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + t2y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
Order:=6;
dsolve([diff(y(t),t$2)+t^2*y(t)=0,y(0) = 2, D(y)(0) = -1],y(t),type='series',t=0);� �

y(t) = 2− t− 1
6t

4 + 1
20t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22� �
AsymptoticDSolveValue[{y''[t]+t^2*y[t]==0,{y[0]==2,y'[0]==-1}},y[t],{t,0,5}]� �

y(t) → t5

20 − t4

6 − t+ 2
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8.12.7 problem 7
Internal problem ID [1771]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − t3y = 0

With initial conditions

[y(0) = 0, y′(0) = −2]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
Order:=6;
dsolve([diff(y(t),t$2)-t^3*y(t)=0,y(0) = 0, D(y)(0) = -2],y(t),type='series',t=0);� �

y(t) = (−2) t+O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
AsymptoticDSolveValue[{y''[t]-t^3*y[t]==0,{y[0]==0,y'[0]==-2}},y[t],{t,0,5}]� �

y(t) → −2t
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8.12.8 problem 8
Internal problem ID [1772]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
t2 + 2t+ 1

)
y′ − (4t+ 4) y = 0

With initial conditions

[y(−1) = 0, y′(−1) = 1]

With the expansion point for the power series method at t = −1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
Order:=6;
dsolve([diff(y(t),t$2)+(t^2+2*t+1)*diff(y(t),t)-(4+4*t)*y(t)=0,y(-1) = 0, D(y)(-1) = 1],y(t),type='series',t=-1);� �

y(t) = (t+ 1) + 1
4(t+ 1)4 +O

(
(t+ 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15� �
AsymptoticDSolveValue[{y''[t]+(t^2+2*t+1)*y'[t]-(4+4*t)*y[t]==0,{y[-1]==0,y'[-1]==1}},y[t],{t,-1,5}]� �

y(t) → 1
4(t+ 1)4 + t+ 1
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8.12.9 problem 9
Internal problem ID [1773]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2ty′ + λy = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
Order:=6;
dsolve(diff(y(t),t$2)-2*t*diff(y(t),t)+lambda*y(t)=0,y(t),type='series',t=0);� �
y(t) =

(
1− λ t2

2 + λ(λ− 4) t4
24

)
y(0)+

(
t− (λ− 2) t3

6 + (λ− 2) (−6 + λ) t5
120

)
D(y)(0)+O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80� �
AsymptoticDSolveValue[y''[t]-2*t*y'[t]+\[Lambda]*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
λ2t5

120 − λt5

15 + t5

10 − λt3

6 + t3

3 + t

)
+ c1

(
λ2t4

24 − λt4

6 − λt2

2 + 1
)
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8.12.10 problem 10
Internal problem ID [1774]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2ty′ + α(α + 1) y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 101� �
Order:=6;
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+alpha*(alpha+1)*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1− α(1 + α) t2

2 + α(α3 + 2α2 − 5α− 6) t4
24

)
y(0)

+
(
t− (α2 + α− 2) t3

6 + (α4 + 2α3 − 13α2 − 14α + 24) t5
120

)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127� �
AsymptoticDSolveValue[(1-t^2)*y''[t]-2*t*y'[t]+\[Alpha]*(\[Alpha]+1)*y[t]==0,y[t],{t,0,5}]� �

y(t)→ c2

(
1
60
(
−α2 −α

)
t5 − 1

120
(
−α2 −α

) (
α2 +α

)
t5 − 1

10
(
α2 +α

)
t5 + t5

5 − 1
6
(
α2 +α

)
t3

+ t3

3 + t

)
+ c1

(
1
24
(
α2 + α

)2
t4 − 1

4
(
α2 + α

)
t4 − 1

2
(
α2 + α

)
t2 + 1

)
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8.12.11 problem 11
Internal problem ID [1775]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−t2 + 1

)
y′′ − ty′ + α2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 71� �
Order:=6;
dsolve((1-t^2)*diff(y(t),t$2)-t*diff(y(t),t)+alpha^2*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1− α2t2

2 + α2(α2 − 4) t4
24

)
y(0)

+
(
t− (α2 − 1) t3

6 + (α4 − 10α2 + 9) t5
120

)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 88� �
AsymptoticDSolveValue[(1-t^2)*y''[t]-t*y'[t]+\[Alpha]^2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
α4t5

120 − α2t5

12 + 3t5
40 − α2t3

6 + t3

6 + t

)
+ c1

(
α4t4

24 − α2t4

6 − α2t2

2 + 1
)
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8.12.12 problem 12(a)
Internal problem ID [1776]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 12(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + t3y′ + 3t2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(t),t$2)+t^3*diff(y(t),t)+3*t^2*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1− t4

4

)
y(0) +

(
t− 1

5t
5
)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[t]+t^3*y'[t]+3*t^2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t− t5

5

)
+ c1

(
1− t4

4

)
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8.12.13 problem 12(b)
Internal problem ID [1777]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 12(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + t3y′ + 3t2y = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
Order:=6;
dsolve([diff(y(t),t$2)+t^3*diff(y(t),t)+3*t^2*y(t)=0,y(0) = 0, D(y)(0) = 0],y(t),type='series',t=0);� �

y(t) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 4� �
AsymptoticDSolveValue[{y''[t]+t^3*y'[t]+3*t^2*y[t]==0,{y[0]==0,y'[0]==0}},y[t],{t,0,5}]� �

y(t) → 0
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8.12.14 problem 13
Internal problem ID [1778]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(−t+ 1) y′′ + ty′ + y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
Order:=6;
dsolve([(1-t)*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(0) = 1, D(y)(0) = 0],y(t),type='series',t=0);� �

y(t) = 1− 1
2t

2 − 1
6t

3 + 1
24t

4 + 7
120t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[{(1-t)*y''[t]+t*y'[t]+y[t]==0,{y[0]==1,y'[0]==0}},y[t],{t,0,5}]� �

y(t) → 7t5
120 + t4

24 − t3

6 − t2

2 + 1
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8.12.15 problem 14
Internal problem ID [1779]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + yt = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(t),t$2)+diff(y(t),t)+t*y(t)=0,y(0) = -1, D(y)(0) = 2],y(t),type='series',t=0);� �

y(t) = −1 + 2t− t2 + 1
2t

3 − 7
24t

4 + 13
120t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{y''[t]+y'[t]+t*y[t]==0,{y[0]==-1,y'[0]==2}},y[t],{t,0,5}]� �

y(t) → 13t5
120 − 7t4

24 + t3

2 − t2 + 2t− 1
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8.12.16 problem 15
Internal problem ID [1780]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ty′ + y et = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
Order:=6;
dsolve([diff(y(t),t$2)+t*diff(y(t),t)+exp(t)*y(t)=0,y(0) = 1, D(y)(0) = 0],y(t),type='series',t=0);� �

y(t) = 1− 1
2t

2 − 1
6t

3 + 1
12t

4 + 1
20t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[{y''[t]+t*y'[t]+Exp[t]*y[t]==0,{y[0]==1,y'[0]==0}},y[t],{t,0,5}]� �

y(t) → t5

20 + t4

12 − t3

6 − t2

2 + 1

2841



8.12. Section 2.8, Series solutions. Page 195 CHAPTER 8. DIFFERENTIAL . . .

8.12.17 problem 16
Internal problem ID [1781]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y et = 0

With initial conditions

[y(0) = 0, y′(0) = −1]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
Order:=6;
dsolve([diff(y(t),t$2)+diff(y(t),t)+exp(t)*y(t)=0,y(0) = 0, D(y)(0) = -1],y(t),type='series',t=0);� �

y(t) = −t+ 1
2t

2 + 1
24t

4 − 1
120t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[{y''[t]+y'[t]+Exp[t]*y[t]==0,{y[0]==0,y'[0]==-1}},y[t],{t,0,5}]� �

y(t) → − t5

120 + t4

24 + t2

2 − t
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8.12.18 problem 17
Internal problem ID [1782]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + e−ty = 0

With initial conditions

[y(0) = 3, y′(0) = 5]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(t),t$2)+diff(y(t),t)+exp(-t)*y(t)=0,y(0) = 3, D(y)(0) = 5],y(t),type='series',t=0);� �

y(t) = 3 + 5t− 4t2 + t3 + 3
8t

4 − 17
40t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[{y''[t]+y'[t]+Exp[-t]*y[t]==0,{y[0]==3,y'[0]==5}},y[t],{t,0,5}]� �

y(t) → −17t5
40 + 3t4

8 + t3 − 4t2 + 5t+ 3
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Page 201
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8.13. Section 2.8.1, Singular points, Euler . . . CHAPTER 8. DIFFERENTIAL . . .

8.13.1 problem Example 2
Internal problem ID [1783]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: Example 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − 5ty′ + 9y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)-5*t*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
3 + c2t

3 ln(t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]-5*t*y'[t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t3(3c2 log(t) + c1)
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8.13.2 problem 1
Internal problem ID [1784]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ + 5ty′ − 5y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)+5*t*diff(y(t),t)-5*y(t)=0,y(t), singsol=all)� �

y(t) = c1
t5

+ c2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]+5*t*y'[t]-5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
t5

+ c2t
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8.13.3 problem 2
Internal problem ID [1785]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2t2y′′ + 3ty′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(2*t^2*diff(y(t),t$2)+3*t*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1
t
+ c2

√
t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[2*t^2*y''[t]+3*t*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t
3/2 + c1
t
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8.13.4 problem 3
Internal problem ID [1786]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

(t− 1)2 y′′ − 2(t− 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve((t-1)^2*diff(y(t),t$2)-2*(t-1)*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t− 1)2 + c2(t− 1)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 18� �
DSolve[(t-1)^2*y''[t]-2*(t-1)*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (t− 1)(c2(t− 1) + c1)
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8.13.5 problem 4
Internal problem ID [1787]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

t2y′′ + 3ty′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(t^2*diff(y(t),t$2)+3*t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1
t
+ c2 ln(t)

t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[t^2*y''[t]+3*t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2 log(t) + c1
t
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8.13.6 problem 5
Internal problem ID [1788]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − ty′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)-t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1t+ c2t ln(t)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 15� �
DSolve[t^2*y''[t]-t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(c2 log(t) + c1)
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8.13.7 problem 6
Internal problem ID [1789]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(t− 2)2 y′′ + 5(t− 2) y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve((t-2)^2*diff(y(t),t$2)+5*(t-2)*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1

(t− 2)2
+ c2 ln (t− 2)

(t− 2)2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[(t-2)^2*y''[t]+5*(t-2)*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2c2 log(t− 2) + c1
(t− 2)2
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8.13.8 problem 7
Internal problem ID [1790]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ + ty′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin (ln(t)) + cos (ln(t)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[t^2*y''[t]+t*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 cos(log(t)) + c2 sin(log(t))
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8.13.9 problem 9
Internal problem ID [1791]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − ty′ + 2y = 0

With initial conditions

[y(1) = 0, y′(1) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 9� �
dsolve([t^2*diff(y(t),t$2)-t*diff(y(t),t)+2*y(t)=0,y(1) = 0, D(y)(1) = 1],y(t), singsol=all)� �

y(t) = t sin (ln(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 10� �
DSolve[{t^2*y''[t]-t*y'[t]+2*y[t]==0,{y[1]==0,y'[1]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t sin(log(t))
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8.13.10 problem 10
Internal problem ID [1792]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ − 3ty′ + 4y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 15� �
dsolve([t^2*diff(y(t),t$2)-3*t*diff(y(t),t)+4*y(t)=0,y(1) = 1, D(y)(1) = 0],y(t), singsol=all)� �

y(t) = −t2(2 ln(t)− 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 15� �
DSolve[{t^2*y''[t]-3*t*y'[t]+4*y[t]==0,{y[1]==1,y'[1]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2(1− 2 log(t))
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8.14 Section 2.8.2, Regular singular points, the
method of Frobenius. Page 214
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8.14. Section 2.8.2, Regular singular . . . CHAPTER 8. DIFFERENTIAL . . .

8.14.1 problem 1
Internal problem ID [1793]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t(t− 2)2 y′′ + ty′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 60� �
Order:=6;
dsolve(t*(t-2)^2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t

(
1− 1

4t−
5
96t

2 − 13
1152t

3 − 199
92160t

4 − 1123
5529600t

5 +O
(
t6
))

+ c2

(
ln(t)

(
−1
4t+

1
16t

2 + 5
384t

3 + 13
4608t

4 + 199
368640t

5 +O
(
t6
))

+
(
1− 1

4t−
1
8t

2 + 5
2304t

3 + 79
13824t

4 + 62027
22118400t

5 +O
(
t6
)))

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 87� �
AsymptoticDSolveValue[t*(t-2)^2*y''[t]+t*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t(13t3 + 60t2 + 288t− 1152) log(t)

4608 + 98t4 + 285t3 + 432t2 − 6912t+ 6912
6912

)
+ c2

(
− 199t5
92160 − 13t4

1152 − 5t3
96 − t2

4 + t

)
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8.14. Section 2.8.2, Regular singular . . . CHAPTER 8. DIFFERENTIAL . . .

8.14.2 problem 2
Internal problem ID [1794]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t(t− 2)2 y′′ + ty′ + y = 0

With the expansion point for the power series method at t = 2.
7 Solution by Maple� �
Order:=6;
dsolve(t*(t-2)^2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t),type='series',t=2);� �

No solution found

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 112� �
AsymptoticDSolveValue[t*(t-2)^2*y''[t]+t*y'[t]+y[t]==0,y[t],{t,2,5}]� �

y(t)→ c2e
1

t−2

(
247853
240 (t−2)5+ 4069

24 (t−2)4+ 199
6 (t−2)3+8(t−2)2+ 5(t− 2)

2 +1
)
(t−2)2

+ c1

(
−641
480(t− 2)5 + 25

48(t− 2)4 − 7
24(t− 2)3 + 1

4(t− 2)2 + 2− t

2 + 1
)
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8.14.3 problem 3
Internal problem ID [1795]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

sin(t)y′′ + cos(t)y′ + y

t
= 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.124 (sec). Leaf size: 45� �
Order:=6;
dsolve(sin(t)*diff(y(t),t$2)+cos(t)*diff(y(t),t)+1/t*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
−i

(
1 +

(
1
48 − i

16

)
t2 +

(
1

57600 − 217i
57600

)
t4 +O

(
t6
))

+ c2t
i

(
1 +

(
1
48 + i

16

)
t2 +

(
1

57600 + 217i
57600

)
t4 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 70� �
AsymptoticDSolveValue[Sin[t]*y''[t]+Cos[t]*y'[t]+1/t*y[t]==0,y[t],{t,0,5}]� �

y(t) →
(

1
19200 + i

57600

)
c1t

i
(
(22 + 65i)t4 + (720 + 960i)t2 + (17280− 5760i)

)
−
(

1
57600 + i

19200

)
c2t

−i
(
(65 + 22i)t4 + (960 + 720i)t2 − (5760− 17280i)

)
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8.14.4 problem 4
Internal problem ID [1796]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
et − 1

)
y′′ + ety′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 59� �
Order:=6;
dsolve((exp(t)-1)*diff(y(t),t$2)+exp(t)*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) = (c2 ln(t) + c1)
(
1− t+ 1

2t
2 − 1

6t
3 + 1

24t
4 − 1

120t
5 +O

(
t6
))

+
(
3
2t−

23
24t

2 + 3
8t

3 − 301
2880t

4 + 13
576t

5 +O
(
t6
))

c2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 113� �
AsymptoticDSolveValue[(Exp[t]-1)*y''[t]+Exp[t]*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
− t5

120 + t4

24 − t3

6 + t2

2 − t+ 1
)

+ c2

(
13t5
576 − 301t4

2880 + 3t3
8 − 23t2

24 +
(
− t5

120 + t4

24 − t3

6 + t2

2 − t+ 1
)
log(t) + 3t

2

)
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8.14.5 problem 5
Internal problem ID [1797]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(
−t2 + 1

)
y′′ + y′

sin (t+ 1) + y = 0

With the expansion point for the power series method at t = −1.
7 Solution by Maple� �
Order:=6;
dsolve((1-t^2)*diff(y(t),t$2)+1/sin(t+1)*diff(y(t),t)+y(t)=0,y(t),type='series',t=-1);� �

No solution found

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 111� �
AsymptoticDSolveValue[(1-t^2)*y''[t]+1/Sin[t+1]*y'[t]+y[t]==0,y[t],{t,-1,5}]� �

y(t) → c2e
1

2(t+1)

(
516353141702117(t+ 1)5

33443020800 + 53349163853(t+ 1)4
39813120 + 58276991(t+ 1)3

414720

+ 21397(t+ 1)2
1152 + 79(t+ 1)

24 + 1
)
(t+ 1)7/4

+ c1

(
53
5 (t+ 1)5 − 25

12(t+ 1)4 + 2
3(t+ 1)3 − 1

2(t+ 1)2 + 1
)
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8.14.6 problem 6
Internal problem ID [1798]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t3y′′ + sin
(
t3
)
y′ + yt = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.19 (sec). Leaf size: 907� �
Order:=6;
dsolve(t^3*diff(y(t),t$2)+sin(t^3)*diff(y(t),t)+t*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
1
2−

i
√
3

2

1− 1
2t+

i
√
3 − 3

8i
√
3 − 16

t2 + −i
√
3 + 5

48i
√
3 − 96

t3 + 1
384

(
i
√
3 − 5

)(
i
√
3 − 7

)
(
i
√
3 − 4

)(
i
√
3 − 2

)t4
− 1

3840

(
i
√
3 − 7

)(
i
√
3 − 9

)
(
i
√
3 − 4

)(
i
√
3 − 2

)t5 +O
(
t6
)

+ c2t
1
2+

i
√
3

2

1− 1
2t+

i
√
3 + 3

8i
√
3 + 16

t2 + −i
√
3 − 5

48i
√
3 + 96

t3

+ 1
384

(
i
√
3 + 5

)(
i
√
3 + 7

)
(
i
√
3 + 4

)(
i
√
3 + 2

)t4 − 1
3840

(
i
√
3 + 7

)(
i
√
3 + 9

)
(
i
√
3 + 4

)(
i
√
3 + 2

)t5 +O
(
t6
)
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 886� �
AsymptoticDSolveValue[t^3*y''[t]+Sin[t^3]*y'[t]+t*y[t]==0,y[t],{t,0,5}]� �
y(t)

→

(
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

) (
3− (−1)2/3

) (
4− (−1)2/3

)
t5

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3)) (1 + (3− (−1)2/3) (4− (−1)2/3)) (1 + (4− (−1)2/3) (5− (−1)2/3))

−
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

) (
3− (−1)2/3

)
t4

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3)) (1 + (3− (−1)2/3) (4− (−1)2/3))

+
(−1)2/3

(
1− (−1)2/3

) (
2− (−1)2/3

)
t3

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3)) (1 + (2− (−1)2/3) (3− (−1)2/3))

−
(−1)2/3

(
1− (−1)2/3

)
t2

(1− (−1)2/3 (1− (−1)2/3)) (1 + (1− (−1)2/3) (2− (−1)2/3))

+ (−1)2/3t
1− (−1)2/3 (1− (−1)2/3)

+1
)
c1t

−(−1)2/3+
(
−

3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

) (
3 + 3

√
−1

) (
4 + 3

√
−1

)
t5(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

)) (
1 +

(
3 + 3

√
−1

) (
4 + 3

√
−1

)) (
1 +

(
4 + 3

√
−1

) (
5 + 3

√
−1

))+ 3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

) (
3 + 3

√
−1

)
t4(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

)) (
1 +

(
3 + 3

√
−1

) (
4 + 3

√
−1

))− 3
√
−1

(
1 + 3

√
−1

) (
2 + 3

√
−1

)
t3(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

)) (
1 +

(
2 + 3

√
−1

) (
3 + 3

√
−1

))+ 3
√
−1

(
1 + 3

√
−1

)
t2(

1 + 3
√
−1

(
1 + 3

√
−1

)) (
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

))− 3
√
−1 t

1 + 3
√
−1

(
1 + 3

√
−1

)+1
)
c2t

3√−1
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8.14.7 problem 7
Internal problem ID [1799]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ + 3ty′ − (t+ 1) y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*t^2*diff(y(t),t$2)+3*t*diff(y(t),t)-(1+t)*y(t)=0,y(t),type='series',t=0);� �
y(t)

=
c2t

3
2
(
1 + 1

5t+
1
70t

2 + 1
1890t

3 + 1
83160t

4 + 1
5405400t

5 +O(t6)
)
+ c1

(
1− t− 1

2t
2 − 1

18t
3 − 1

360t
4 − 1

12600t
5 +O(t6)

)
t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[2*t^2*y''[t]+3*t*y'[t]-(1+t)*y[t]==0,y[t],{t,0,5}]� �

y(t)→ c1
√
t

(
t5

5405400 +
t4

83160 +
t3

1890 +
t2

70 +
t

5 +1
)
+
c2
(
− t5

12600 −
t4

360 −
t3

18 −
t2

2 − t+ 1
)

t
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8.14.8 problem 8
Internal problem ID [1800]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2ty′′ + (−2t+ 1) y′ − y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*t*diff(y(t),t$2)+(1-2*t)*diff(y(t),t)-y(t)=0,y(t),type='series',t=0);� �

y(t) = c1
√
t

(
1 + 2

3t+
4
15t

2 + 8
105t

3 + 16
945t

4 + 32
10395t

5 +O
(
t6
))

+ c2

(
1 + t+ 1

2t
2 + 1

6t
3 + 1

24t
4 + 1

120t
5 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81� �
AsymptoticDSolveValue[2*t*y''[t]+(1-2*t)*y'[t]-y[t]==0,y[t],{t,0,5}]� �

y(t) → c1
√
t

(
32t5
10395 + 16t4

945 + 8t3
105 + 4t2

15 + 2t
3 + 1

)
+ c2

(
t5

120 + t4

24 + t3

6 + t2

2 + t+ 1
)

2864



8.14. Section 2.8.2, Regular singular . . . CHAPTER 8. DIFFERENTIAL . . .

8.14.9 problem 9
Internal problem ID [1801]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2ty′′ + (t+ 1) y′ − 2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 38� �
Order:=6;
dsolve(2*t*diff(y(t),t$2)+(1+t)*diff(y(t),t)-2*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1
√
t

(
1 + 1

2t+
1
40t

2 − 1
1680t

3 + 1
40320t

4 − 1
887040t

5 +O
(
t6
))

+ c2

(
1 + 2t+ 1

3t
2 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 62� �
AsymptoticDSolveValue[2*t*y''[t]+(1+t)*y'[t]-2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t2

3 + 2t+ 1
)
+ c1

√
t

(
− t5

887040 + t4

40320 − t3

1680 + t2

40 + t

2 + 1
)
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8.14.10 problem 10
Internal problem ID [1802]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ − ty′ + (t+ 1) y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*t^2*diff(y(t),t$2)-t*diff(y(t),t)+(1+t)*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1
√
t

(
1− t+ 1

6t
2 − 1

90t
3 + 1

2520t
4 − 1

113400t
5 +O

(
t6
))

+ c2t

(
1− 1

3t+
1
30t

2 − 1
630t

3 + 1
22680t

4 − 1
1247400t

5 +O
(
t6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[2*t^2*y''[t]-t*y'[t]+(1+t)*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1t

(
− t5

1247400 + t4

22680 − t3

630 + t2

30 − t

3 + 1
)

+ c2
√
t

(
− t5

113400 + t4

2520 − t3

90 + t2

6 − t+ 1
)
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8.14.11 problem 11
Internal problem ID [1803]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4ty′′ + 3y′ − 3y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*t*diff(y(t),t$2)+3*diff(y(t),t)-3*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
1
4

(
1 + 3

5t+
1
10t

2 + 1
130t

3 + 3
8840t

4 + 3
309400t

5 +O
(
t6
))

+ c2

(
1 + t+ 3

14t
2 + 3

154t
3 + 3

3080t
4 + 9

292600t
5 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81� �
AsymptoticDSolveValue[4*t*y''[t]+3*y'[t]-3*y[t]==0,y[t],{t,0,5}]� �

y(t)→ c1
4
√
t

(
3t5

309400 +
3t4
8840 +

t3

130 +
t2

10 +
3t
5 +1

)
+c2

(
9t5

292600 +
3t4
3080 +

3t3
154 +

3t2
14 +t+1

)
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8.14.12 problem 12
Internal problem ID [1804]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ +
(
t2 − t

)
y′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*t^2*diff(y(t),t$2)+(t^2-t)*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) = c1
√
t

(
1− 1

2t+
1
8t

2 − 1
48t

3 + 1
384t

4 − 1
3840t

5 +O
(
t6
))

+ c2t

(
1− 1

3t+
1
15t

2 − 1
105t

3 + 1
945t

4 − 1
10395t

5 +O
(
t6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[2*t^2*y''[t]+(t^2-t)*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t)→ c1t

(
− t5

10395 + t4

945 −
t3

105 + t2

15 −
t

3 +1
)
+ c2

√
t

(
− t5

3840 + t4

384 −
t3

48 + t2

8 − t

2 +1
)

2868



8.14. Section 2.8.2, Regular singular . . . CHAPTER 8. DIFFERENTIAL . . .

8.14.13 problem 13
Internal problem ID [1805]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t3y′′ − ty′ −
(
t2 + 5

4

)
y = 0

With the expansion point for the power series method at t = 0.
7 Solution by Maple� �
Order:=6;
dsolve(t^3*diff(y(t),t$2)-t*diff(y(t),t)-(t^2+5/4)*y(t)=0,y(t),type='series',t=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 97� �
AsymptoticDSolveValue[t^3*y''[t]-t*y'[t]-(t^2+5/4)*y[t]==0,y[t],{t,0,5}]� �

y(t)→ c2e
−1/t
(
−239684276027t5

8388608 + 1648577803t4
524288 − 3127415t3

8192 + 26113t2
512 − 117t

16 +1
)
t13/4

+
c1
(
−784957t5

8388608 − 152693t4
524288 − 7649t3

8192 − 31t2
512 + 45t

16 + 1
)

t5/4
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8.14.14 problem 14
Internal problem ID [1806]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
−t2 + t

)
y′ − y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+(t-t^2)*diff(y(t),t)-y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t

(
1 + 1

3t+
1
12t

2 + 1
60t

3 + 1
360t

4 + 1
2520t

5 +O
(
t6
))

+
c2
(
−2− 2t− t2 − 1

3t
3 − 1

12t
4 − 1

60t
5 +O(t6)

)
t

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 64� �
AsymptoticDSolveValue[t^2*y''[t]+(t-t^2)*y'[t]-y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t3

24 + t2

6 + t

2 + 1
t
+ 1
)
+ c2

(
t5

360 + t4

60 + t3

12 + t2

3 + t

)
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8.14.15 problem 15
Internal problem ID [1807]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

ty′′ −
(
t2 + 2

)
y′ + yt = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 32� �
Order:=6;
dsolve(t*diff(y(t),t$2)-(t^2+2)*diff(y(t),t)+t*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
3
(
1 + 1

5t
2 + 1

35t
4 +O

(
t6
))

+ c2

(
12 + 6t2 + 3

2t
4 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 44� �
AsymptoticDSolveValue[t*y''[t]-(t^2+2)*y'[t]+t*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t4

8 + t2

2 + 1
)
+ c2

(
t7

35 + t5

5 + t3
)
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8.14.16 problem 16
Internal problem ID [1808]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Laguerre, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ +
(
−t2 + 3t

)
y′ − yt = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+(3*t-t^2)*diff(y(t),t)-t*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1

(
1 + 1

3t+
1
12t

2 + 1
60t

3 + 1
360t

4 + 1
2520t

5 +O
(
t6
))

+
c2
(
−2− 2t− t2 − 1

3t
3 − 1

12t
4 − 1

60t
5 +O(t6)

)
t2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 60� �
AsymptoticDSolveValue[t^2*y''[t]+(3*t-t^2)*y'[t]-t*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t2

24 + 1
t2

+ t

6 + 1
t
+ 1

2

)
+ c2

(
t4

360 + t3

60 + t2

12 + t

3 + 1
)
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8.14.17 problem 17
Internal problem ID [1809]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + t(t+ 1) y′ − y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 45� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*(t+1)*diff(y(t),t)-y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t

(
1− 1

3t+
1
12t

2 − 1
60t

3 + 1
360t

4 − 1
2520t

5 +O
(
t6
))

+
c2
(
−2 + 2t− t2 + 1

3t
3 − 1

12t
4 + 1

60t
5 +O(t6)

)
t

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 64� �
AsymptoticDSolveValue[t^2*y''[t]+t*(t+1)*y'[t]-y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t3

24 − t2

6 + t

2 + 1
t
− 1
)
+ c2

(
t5

360 − t4

60 + t3

12 − t2

3 + t

)
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8.14.18 problem 18
Internal problem ID [1810]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (t+ 4) y′ + 2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 40� �
Order:=6;
dsolve(t*diff(y(t),t$2)-(4+t)*diff(y(t),t)+2*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
5
(
1 + 1

2t+
1
7t

2 + 5
168t

3 + 5
1008t

4 + 1
1440t

5 +O
(
t6
))

+ c2
(
2880 + 1440t+ 240t2 + 4t5 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 56� �
AsymptoticDSolveValue[t*y''[t]-(4+t)*y'[t]+2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t2

12 + t

2 + 1
)
+ c2

(
5t9
1008 + 5t8

168 + t7

7 + t6

2 + t5
)
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8.14.19 problem 19
Internal problem ID [1811]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
t2 − 3t

)
y′ + 3y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 61� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+(t^2-3*t)*diff(y(t),t)+3*y(t)=0,y(t),type='series',t=0);� �
y(t) = t

((
1− t+ 1

2t
2 − 1

6t
3 + 1

24t
4 − 1

120t
5 +O

(
t6
))

c1t
2

+ c2

(
ln(t)

(
2t2 − 2t3 + t4 − 1

3t
5 +O

(
t6
))

+
(
−2− 2t+ 3t2 − t3 + 1

9t
5 +O

(
t6
))))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 76� �
AsymptoticDSolveValue[t^2*y''[t]+(t^2-3*t)*y'[t]+3*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
1
4t
(
t4 − 4t2 + 4t+ 4

)
− 1

2t
3(t2 − 2t+ 2

)
log(t)

)
+ c2

(
t7

24 − t6

6 + t5

2 − t4 + t3
)
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8.14.20 problem 20
Internal problem ID [1812]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + ty′ − (t+ 1) y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)-(1+t)*y(t)=0,y(t),type='series',t=0);� �
y(t)

=
c1t

2(1 + 1
3t+

1
24t

2 + 1
360t

3 + 1
8640t

4 + 1
302400t

5 +O(t6)
)
+ c2

(
ln(t)

(
t2 + 1

3t
3 + 1

24t
4 + 1

360t
5 +O(t6)

)
+
(
−2 + 2t− 4

9t
3 − 25

288t
4 − 157

21600t
5 +O(t6)

))
t

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83� �
AsymptoticDSolveValue[t^2*y''[t]+t*y'[t]-(1+t)*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
31t4 + 176t3 + 144t2 − 576t+ 576

576t − 1
48t
(
t2 + 8t+ 24

)
log(t)

)
+ c2

(
t5

8640 + t4

360 + t3

24 + t2

3 + t

)
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8.14.21 problem 21
Internal problem ID [1813]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ + ty′ + 2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 60� �
Order:=6;
dsolve(t*diff(y(t),t$2)+t*diff(y(t),t)+2*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t

(
1− 3

2t+ t2 − 5
12t

3 + 1
8t

4 − 7
240t

5 +O
(
t6
))

+ c2

(
ln(t)

(
(−2) t+ 3t2 − 2t3 + 5

6t
4 − 1

4t
5 +O

(
t6
))

+
(
1− t− 2t2 + 5

2t
3 − 49

36t
4 + 23

48t
5 +O

(
t6
)))

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 83� �
AsymptoticDSolveValue[t*y''[t]+t*y'[t]+2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
1
6t
(
5t3 − 12t2 + 18t− 12

)
log(t) + 1

36
(
−79t4 + 162t3 − 180t2 + 36t+ 36

))
+ c2

(
t5

8 − 5t4
12 + t3 − 3t2

2 + t

)
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8.14.22 problem 22
Internal problem ID [1814]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
−t2 + 1

)
y′ + 4yt = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 41� �
Order:=6;
dsolve(t*diff(y(t),t$2)+(1-t^2)*diff(y(t),t)+4*t*y(t)=0,y(t),type='series',t=0);� �

y(t) = (c2 ln(t) + c1)
(
1− t2 + 1

8t
4 +O

(
t6
))

+
(
5
4t

2 − 9
32t

4 +O
(
t6
))

c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56� �
AsymptoticDSolveValue[t*y''[t]+(1-t^2)*y'[t]+4*t*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t4

8 − t2 + 1
)
+ c2

(
−9t4

32 + 5t2
4 +

(
t4

8 − t2 + 1
)
log(t)

)
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8.14.23 problem 23
Internal problem ID [1815]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

t2y′′ + ty′ + t2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 41� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+t^2*y(t)=0,y(t),type='series',t=0);� �

y(t) = (c2 ln(t) + c1)
(
1− 1

4t
2 + 1

64t
4 +O

(
t6
))

+
(
1
4t

2 − 3
128t

4 +O
(
t6
))

c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60� �
AsymptoticDSolveValue[t^2*y''[t]+t*y'[t]+t^2*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
t4

64 − t2

4 + 1
)
+ c2

(
− 3t4
128 + t2

4 +
(
t4

64 − t2

4 + 1
)
log(t)

)
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8.14.24 problem 24
Internal problem ID [1816]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

t2y′′ + ty′ +
(
t2 − v2

)
y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 81� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(t^2-v^2)*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1t
−v

(
1 + 1

4v − 4t
2 + 1

32
1

(v − 2) (v − 1)t
4 +O

(
t6
))

+ c2t
v

(
1− 1

4v + 4t
2 + 1

32
1

(v + 2) (v + 1)t
4 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 160� �
AsymptoticDSolveValue[t^2*y''[t]+t*y'[t]+(t^2-v^2)*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t4

(−v2 − v + (1− v)(2− v) + 2) (−v2 − v + (3− v)(4− v) + 4)

− t2

−v2 − v + (1− v)(2− v) + 2 + 1
)
t−v

+ c1

(
t4

(−v2 + v + (v + 1)(v + 2) + 2) (−v2 + v + (v + 3)(v + 4) + 4)

− t2

−v2 + v + (v + 1)(v + 2) + 2 + 1
)
tv
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8.14.25 problem 25
Internal problem ID [1817]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ + (−t+ 1) y′ + λy = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 309� �
Order:=6;
dsolve(t*diff(y(t),t$2)+(1-t)*diff(y(t),t)+lambda*y(t)=0,y(t),type='series',t=0);� �
y(t) =

(
(2λ+ 1) t+

(
1
4λ+ 1

4 − 3
4λ

2
)
t2 +

(
−2
9λ

2 + 1
27λ+ 1

18 + 11
108λ

3
)
t3

+
(

7
192λ

3 − 167
3456λ

2 + 1
192λ+ 1

96 − 25
3456λ

4
)
t4

+
(

1
1500λ+ 137

432000λ
5 − 37

4320λ
2 + 719

86400λ
3 − 61

21600λ
4 + 1

600

)
t5 +O

(
t6
))

c2

+
(
1−λt+ 1

4(−1+λ)λt2− 1
36(λ− 2) (−1+λ)λt3+ 1

576(λ− 3) (λ− 2) (−1+λ)λt4

− 1
14400(λ− 4) (λ− 3) (λ− 2) (−1 + λ)λt5 +O

(
t6
))

(c2 ln(t) + c1)
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 415� �
AsymptoticDSolveValue[t*y''[t]+(1-t)*y'[t]+\[Lambda]*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
−(λ− 4)(λ− 3)(λ− 2)(λ− 1)λt5

14400 + 1
576(λ− 3)(λ− 2)(λ− 1)λt4

− 1
36(λ− 2)(λ− 1)λt3+ 1

4(λ− 1)λt2−λt+1
)
+ c2

(
(λ− 4)(λ− 3)(λ− 2)(λ− 1)t5

14400

+ (λ− 4)(λ− 3)(λ− 2)λt5
14400 + (λ− 4)(λ− 3)(λ− 1)λt5

14400 + (λ− 4)(λ− 2)(λ− 1)λt5
14400

+ 137(λ− 4)(λ− 3)(λ− 2)(λ− 1)λt5
432000 + (λ− 3)(λ− 2)(λ− 1)λt5

14400
− 1

576(λ− 3)(λ− 2)(λ− 1)t4 − 1
576(λ− 3)(λ− 2)λt4 − 1

576(λ− 3)(λ− 1)λt4

− 25(λ− 3)(λ− 2)(λ− 1)λt4
3456 − 1

576(λ− 2)(λ− 1)λt4 + 1
36(λ− 2)(λ− 1)t3

+ 1
36(λ− 2)λt3 + 11

108(λ− 2)(λ− 1)λt3 + 1
36(λ− 1)λt3 − 1

4(λ− 1)t2 − 3
4(λ− 1)λt2

− λt2

4 +
(
−(λ− 4)(λ− 3)(λ− 2)(λ− 1)λt5

14400 + 1
576(λ− 3)(λ− 2)(λ− 1)λt4

− 1
36(λ− 2)(λ− 1)λt3 + 1

4(λ− 1)λt2 − λt+ 1
)
log(t) + 2λt+ t

)
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8.14.26 problem 27
Internal problem ID [1818]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2 sin(t)y′′ + (−t+ 1) y′ − 2y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*sin(t)*diff(y(t),t$2)+(1-t)*diff(y(t),t)-2*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1
√
t

(
1 + 5

6t+
17
60t

2 + 89
1260t

3 + 941
45360t

4 + 14989
2494800t

5 +O
(
t6
))

+ c2

(
1 + 2t+ t2 + 4

15t
3 + 1

14t
4 + 101

4725t
5 +O

(
t6
))
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1303� �
AsymptoticDSolveValue[2*sin(t)*y''[t]+(1-t)*y'[t]-2*y[t]==0,y[t],{t,0,5}]� �
y(t)

→

 (2 sin−1
4 sin2 + 1

sin

) (
−

2 sin−1
2 sin +1
2 sin − 1

sin

)(
−

2 sin−1
2 sin +2
2 sin − 1

sin

)(
−

2 sin−1
2 sin +3
2 sin − 1

sin

)(
−

2 sin−1
2 sin +4
2 sin − 1

sin

)
t5(

(2 sin−1)
( 2 sin−1

2 sin +1
)

2 sin +
2 sin−1
2 sin +1
2 sin

)((2 sin−1
2 sin + 1

) (2 sin−1
2 sin + 2

)
+

2 sin−1
2 sin +2
2 sin

)((2 sin−1
2 sin + 2

) (2 sin−1
2 sin + 3

)
+

2 sin−1
2 sin +3
2 sin

)((2 sin−1
2 sin + 3

) (2 sin−1
2 sin + 4

)
+

2 sin−1
2 sin +4
2 sin

)((2 sin−1
2 sin + 4

) (2 sin−1
2 sin + 5

)
+

2 sin−1
2 sin +5
2 sin

)
−

(2 sin−1
4 sin2 + 1

sin

) (
−

2 sin−1
2 sin +1
2 sin − 1

sin

)(
−

2 sin−1
2 sin +2
2 sin − 1

sin

)(
−

2 sin−1
2 sin +3
2 sin − 1

sin

)
t4(

(2 sin−1)
( 2 sin−1

2 sin +1
)

2 sin +
2 sin−1
2 sin +1
2 sin

)((2 sin−1
2 sin + 1

) (2 sin−1
2 sin + 2

)
+

2 sin−1
2 sin +2
2 sin

)((2 sin−1
2 sin + 2

) (2 sin−1
2 sin + 3

)
+

2 sin−1
2 sin +3
2 sin

)((2 sin−1
2 sin + 3

) (2 sin−1
2 sin + 4

)
+

2 sin−1
2 sin +4
2 sin

)
+

(2 sin−1
4 sin2 + 1

sin

) (
−

2 sin−1
2 sin +1
2 sin − 1

sin

)(
−

2 sin−1
2 sin +2
2 sin − 1

sin

)
t3(

(2 sin−1)
( 2 sin−1

2 sin +1
)

2 sin +
2 sin−1
2 sin +1
2 sin

)((2 sin−1
2 sin + 1

) (2 sin−1
2 sin + 2

)
+

2 sin−1
2 sin +2
2 sin

)((2 sin−1
2 sin + 2

) (2 sin−1
2 sin + 3

)
+

2 sin−1
2 sin +3
2 sin

)
−

(2 sin−1
4 sin2 + 1

sin

) (
−

2 sin−1
2 sin +1
2 sin − 1

sin

)
t2(

(2 sin−1)
( 2 sin−1

2 sin +1
)

2 sin +
2 sin−1
2 sin +1
2 sin

)((2 sin−1
2 sin + 1

) (2 sin−1
2 sin + 2

)
+

2 sin−1
2 sin +2
2 sin

)
+

(2 sin−1
4 sin2 + 1

sin

)
t

(2 sin−1)
( 2 sin−1

2 sin +1
)

2 sin +
2 sin−1
2 sin +1
2 sin

+ 1

 c1t
2 sin−1
2 sin

+
(

45t5(
2 + 1

sin

) (
6 + 3

2 sin

) (
12 + 2

sin

) (
20 + 5

2 sin

)
sin4 + 15t4(

2 + 1
sin

) (
6 + 3

2 sin

) (
12 + 2

sin

)
sin3

+ 6t3(
2 + 1

sin

) (
6 + 3

2 sin

)
sin2 + 3t2(

2 + 1
sin

)
sin

+ 2t+ 1
)
c2
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8.14.27 problem 29
Internal problem ID [1819]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + ty′ + (t+ 1) y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(1+t)*y(t)=0,y(t),type='series',t=0);� �
y(t) = c1t

−i

(
1+
(
−1
5 −

2i
5

)
t+
(
− 1
40 +

3i
40

)
t2+

(
3
520 −

7i
1560

)
t3+

(
− 1
2496 +

i

12480

)
t4

+
(

9
603200 + i

361920

)
t5 +O

(
t6
))

+ c2t
i

(
1 +

(
−1
5 + 2i

5

)
t+
(
− 1
40 − 3i

40

)
t2

+
(

3
520 + 7i

1560

)
t3 +

(
− 1
2496 − i

12480

)
t4 +

(
9

603200 − i

361920

)
t5 +O

(
t6
))

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 90� �
AsymptoticDSolveValue[t^2*y''[t]+t*y'[t]+(1+t)*y[t]==0,y[t],{t,0,5}]� �

y(t)→
(

1
12480+

i

2496

)
c2t

−i
(
it4−(8+16i)t3+(168+96i)t2−(1056−288i)t+(480−2400i)

)
−
(

1
2496+

i

12480

)
c1t

i
(
t4−(16+8i)t3+(96+168i)t2+(288−1056i)t−(2400−480i)

)
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8.15 Section 2.8.3, The method of Frobenius. Equal
roots, and roots differering by an integer. Page
223

Local contents
8.15.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2887
8.15.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2888
8.15.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2889
8.15.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2890
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8.15.1 problem 1
Internal problem ID [1820]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an integer.
Page 223
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

ty′′ + y′ − 4y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 59� �
Order:=6;
dsolve(t*diff(y(t),t$2)+diff(y(t),t)-4*y(t)=0,y(t),type='series',t=0);� �

y(t) = (c2 ln(t) + c1)
(
1 + 4t+ 4t2 + 16

9 t3 + 4
9t

4 + 16
225t

5 +O
(
t6
))

+
(
(−8) t− 12t2 − 176

27 t3 − 50
27t

4 − 1096
3375t

5 +O
(
t6
))

c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 105� �
AsymptoticDSolveValue[t*y''[t]+y'[t]-4*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
16t5
225 + 4t4

9 + 16t3
9 + 4t2 + 4t+ 1

)
+c2

(
−1096t5

3375 − 50t4
27 − 176t3

27 −12t2+
(
16t5
225 + 4t4

9 + 16t3
9 +4t2+4t+1

)
log(t)−8t

)
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8.15.2 problem 2
Internal problem ID [1821]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an integer.
Page 223
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 1) y′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)-t*(1+t)*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) = t

(
(c2 ln(t) + c1)

(
1 + t+ 1

2t
2 + 1

6t
3 + 1

24t
4 + 1

120t
5 +O

(
t6
))

+
(
−t− 3

4t
2 − 11

36t
3 − 25

288t
4 − 137

7200t
5 +O

(
t6
))

c2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 112� �
AsymptoticDSolveValue[t^2*y''[t]-t*(1+t)*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t) → c1t

(
t5

120 + t4

24 + t3

6 + t2

2 + t+ 1
)

+ c2

(
t

(
−137t5

7200 − 25t4
288 − 11t3

36 − 3t2
4 − t

)
+ t

(
t5

120 + t4

24 + t3

6 + t2

2 + t+ 1
)
log(t)

)
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8.15.3 problem 3
Internal problem ID [1822]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an integer.
Page 223
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

t2y′′ + ty′ +
(
t2 − 1

)
y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(t^2-1)*y(t)=0,y(t),type='series',t=0);� �
y(t) =

c1t
2(1− 1

8t
2 + 1

192t
4 +O(t6)

)
+ c2

(
ln(t)

(
t2 − 1

8t
4 +O(t6)

)
+
(
−2 + 3

32t
4 +O(t6)

))
t

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[t^2*y''[t]+t*y'[t]+(t^2-1)*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
t5

192 − t3

8 + t

)
+ c1

(
1
16t
(
t2 − 8

)
log(t)− 5t4 − 16t2 − 64

64t

)
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8.15.4 problem 4
Internal problem ID [1823]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an integer.
Page 223
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

ty′′ + 3y′ − 3y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 62� �
Order:=6;
dsolve(t*diff(y(t),t$2)+3*diff(y(t),t)-3*y(t)=0,y(t),type='series',t=0);� �
y(t)

=
c1
(
1 + t+ 3

8t
2 + 3

40t
3 + 3

320t
4 + 9

11200t
5 +O(t6)

)
t2 + c2

(
ln(t)

(
9t2 + 9t3 + 27

8 t
4 + 27

40t
5 +O(t6)

)
+
(
−2 + 6t− 12t3 − 225

32 t
4 − 1413

800 t
5 +O(t6)

))
t2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 78� �
AsymptoticDSolveValue[t*y''[t]+3*y'[t]-3*y[t]==0,y[t],{t,0,5}]� �

y(t) → c2

(
3t4
320 + 3t3

40 + 3t2
8 + t+ 1

)
+ c1

(
279t4 + 528t3 + 144t2 − 192t+ 64

64t2 − 9
16
(
3t2 + 8t+ 8

)
log(t)

)
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9.1.1 problem 1
Internal problem ID [1824]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 6x1(t)− 3x2(t)

x′
2(t) = 2x1(t) + x2(t)

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=6*x__1(t)-3*x__2(t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = c1e3t +
3c2e4t
2

x2(t) = c1e3t + c2e4t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 60� �
DSolve[{x1'[t]==6*x1[t]-3*x2[t],x2'[t]==2*x1[t]+1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t
(
c1
(
3et − 2

)
− 3c2

(
et − 1

))
x2(t) → e3t

(
2c1
(
et − 1

)
+ c2

(
3− 2et

))
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9.1.2 problem 2
Internal problem ID [1825]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t)

x′
2(t) = −4x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.365 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+1*x__2(t),diff(x__2(t),t)=-4*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−tc1 +
c2e2t
4

x2(t) = e−tc1 + c2e2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 71� �
DSolve[{x1'[t]==-2*x1[t]+1*x2[t],x2'[t]==-4*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
3e

−t
(
(c2 − c1)e3t + 4c1 − c2

)
x2(t) → 1

3e
−t
(
−4(c1 − c2)e3t + 4c1 − c2

)
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9.1.3 problem 3
Internal problem ID [1826]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + 2x2(t) + 4x3(t)

x′
2(t) = 2x1(t) + 2x3(t)

x′
3(t) = 4x1(t) + 2x2(t) + 3x3(t)

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 66� �
dsolve([diff(x__1(t),t)=3*x__1(t)+2*x__2(t)+4*x__3(t),diff(x__2(t),t)=2*x__1(t)+0*x__2(t)+2*x__3(t),diff(x__3(t),t)=4*x__1(t)+2*x__2(t)+3*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −5c2e−t

4 + c3e8t −
e−tc1
2

x2(t) =
c2e−t

2 + c3e8t
2 + e−tc1

x3(t) = c2e−t + c3e8t
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 127� �
DSolve[{x1'[t]==3*x1[t]+2*x2[t]+4*x3[t],x2'[t]==2*x1[t]+0*x2[t]+2*x3[t],x3'[t]==4*x1[t]+2*x2[t]+3*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
9e

−t
(
c1
(
4e9t + 5

)
+ 2(c2 + 2c3)

(
e9t − 1

))
x2(t) → 1

9e
−t
(
(2c1 + c2 + 2c3)e9t − 2(c1 − 4c2 + c3)

)
x3(t) → 1

9e
−t
(
2(2c1 + c2 + 2c3)e9t − 4c1 − 2c2 + 5c3

)
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9.1.4 problem 4
Internal problem ID [1827]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 7x1(t)− x2(t) + 6x3(t)

x′
2(t) = −10x1(t) + 4x2(t)− 12x3(t)

x′
3(t) = −2x1(t) + x2(t)− x3(t)

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 73� �
dsolve([diff(x__1(t),t)=7*x__1(t)-1*x__2(t)+6*x__3(t),diff(x__2(t),t)=-10*x__1(t)+4*x__2(t)-12*x__3(t),diff(x__3(t),t)=-2*x__1(t)+1*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −c1e3t − c2e2t −
3c3e5t
2

x2(t) = 2c1e3t + c2e2t + 3c3e5t

x3(t) = c1e3t + c2e2t + c3e5t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 137� �
DSolve[{x1'[t]==7*x1[t]-1*x2[t]+6*x3[t],x2'[t]==-10*x1[t]+4*x2[t]-12*x3[t],x3'[t]==-2*x1[t]+1*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t
(
3(c1 + c3)e3t − (4c1 + c2 + 3c3)et + 2c1 + c2

)
x2(t) → e2t

(
−6(c1 + c3)e3t + 2(4c1 + c2 + 3c3)et − 2c1 − c2

)
x3(t) → e2t

(
−2(c1 + c3)e3t + (4c1 + c2 + 3c3)et − 2c1 − c2

)
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9.1.5 problem 5
Internal problem ID [1828]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −7x1(t) + 6x3(t)

x′
2(t) = 5x2(t)

x′
3(t) = 6x1(t) + 2x3(t)

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=-7*x__1(t)+0*x__2(t)+6*x__3(t),diff(x__2(t),t)=0*x__1(t)+5*x__2(t)+0*x__3(t),diff(x__3(t),t)=6*x__1(t)+0*x__2(t)+2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2c2e−10t + c3e5t
2

x2(t) = c1e5t

x3(t) = c2e−10t + c3e5t
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3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 152� �
DSolve[{x1'[t]==-7*x1[t]+0*x2[t]+6*x3[t],x2'[t]==0*x1[t]+5*x2[t]+0*x3[t],x3'[t]==6*x1[t]+0*x2[t]+2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
5e

−10t((c1 + 2c2)e15t + 4c1 − 2c2
)

x3(t) → 1
5e

−10t(2(c1 + 2c2)e15t − 2c1 + c2
)

x2(t) → c3e
5t

x1(t) → 1
5e

−10t((c1 + 2c2)e15t + 4c1 − 2c2
)

x3(t) → 1
5e

−10t(2(c1 + 2c2)e15t − 2c1 + c2
)

x2(t) → 0
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9.1.6 problem 6
Internal problem ID [1829]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t) + 3x3(t) + 6x4(t)

x′
2(t) = 3x1(t) + 6x2(t) + 9x3(t) + 18x4(t)

x′
3(t) = 5x1(t) + 10x2(t) + 15x3(t) + 30x4(t)

x′
4(t) = 7x1(t) + 14x2(t) + 21x3(t) + 42x4(t)

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 63� �
dsolve([diff(x__1(t),t)=1*x__1(t)+2*x__2(t)+3*x__3(t)+6*x__4(t),diff(x__2(t),t)=3*x__1(t)+6*x__2(t)+9*x__3(t)+18*x__4(t),diff(x__3(t),t)=5*x__1(t)+10*x__2(t)+15*x__3(t)+30*x__4(t),diff(x__4(t),t)=7*x__1(t)+14*x__2(t)+21*x__3(t)+42*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) =
c4e64t
7 − 9c3 − 2c1 − 3c2

x2(t) =
3c3
7 + 3c4e64t

7 + c1

x3(t) =
5c3
7 + 5c4e64t

7 + c2

x4(t) = c3 + c4e64t
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3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 516� �
DSolve[{x1'[t]==1*x1[t]+2*x2[t]+3*x3[t]+6*x4[t],x2'[t]==3*x1[t]+6*x2[t]+9*x3[t]+19*x4[t],x3'[t]==5*x1[t]+10*x2[t]+15*x3[t]+30*x4[t],x4'[t]==7*x1[t]+14*x2[t]+21*x3[t]+42*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �
x1(t)

→
e−

√
1038 t

(
2076(7c1 − c4)e

√
1038 t −

(
7
√
1038 c1 + 14

√
1038 c2 + 21

√
1038 c3 + 2

(
5
√
1038 − 519

)
c4
)
e32t +

(
7
√
1038 c1 + 14

√
1038 c2 + 21

√
1038 c3 + 2

(
519 + 5

√
1038

)
c4
)
e
2
(
16+

√
1038

)
t

)
14532

x2(t)

→

((
3633− 91

√
1038

)
c1 +

(
7266− 182

√
1038

)
c2 + 21

(
519− 13

√
1038

)
c3 +

(
389

√
1038 − 8304

)
c4
)
e

(
32+

√
1038

)
t +
(
7
(
519 + 13

√
1038

)
c1 + 14

(
519 + 13

√
1038

)
c2 + 21

(
519 + 13

√
1038

)
c3 −

(
8304 + 389

√
1038

)
c4
)
e
−
((√

1038 −32
)
t
)
− 1038(7c1 + 21c3 − 16c4)

14532
x3(t)

→
e−

√
1038 t

(
2076(7c3 − 5c4)e

√
1038 t − 5

(
7
√
1038 c1 + 14

√
1038 c2 + 21

√
1038 c3 + 2

(
5
√
1038 − 519

)
c4
)
e32t + 5

(
7
√
1038 c1 + 14

√
1038 c2 + 21

√
1038 c3 + 2

(
519 + 5

√
1038

)
c4
)
e
2
(
16+

√
1038

)
t

)
14532

x4(t)

→
e
−
((√

1038 −32
)
t
)((

7(c1 + 2c2 + 3c3) +
(
10 +

√
1038

)
c4
)
e2

√
1038 t − 7c1 − 14c2 − 21c3 +

(√
1038 − 10

)
c4
)

2
√
1038
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9.1.7 problem 7
Internal problem ID [1830]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)

x′
2(t) = 4x1(t) + x2(t)

With initial conditions
[x1(0) = 2, x2(0) = 3]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = x__1(t)+x__2(t), diff(x__2(t),t) = 4*x__1(t)+x__2(t), x__1(0) = 2, x__2(0) = 3],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
7 e3t
4 + e−t

4

x2(t) =
7 e3t
2 − e−t

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 43� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t],x2'[t]==4*x1[t]+1*x2[t]},{x1[0]==2,x2[0]==3},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4e

−t
(
7e4t + 1

)
x2(t) → et(4 sinh(2t) + 3 cosh(2t))
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9.1.8 problem 8
Internal problem ID [1831]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 3x2(t)

x′
2(t) = −2x1(t) + 2x2(t)

With initial conditions
[x1(0) = 0, x2(0) = 5]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = x__1(t)-3*x__2(t), diff(x__2(t),t) = -2*x__1(t)+2*x__2(t), x__1(0) = 0, x__2(0) = 5],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = 3 e−t − 3 e4t

x2(t) = 2 e−t + 3 e4t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 37� �
DSolve[{x1'[t]==1*x1[t]-3*x2[t],x2'[t]==-2*x1[t]+2*x2[t]},{x1[0]==0,x2[0]==5},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −3e−t
(
e5t − 1

)
x2(t) → e−t

(
3e5t + 2

)
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9.1.9 problem 9
Internal problem ID [1832]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + x2(t)− x3(t)

x′
2(t) = x1(t) + 3x2(t)− x3(t)

x′
3(t) = 3x1(t) + 3x2(t)− x3(t)

With initial conditions
[x1(0) = 1, x2(0) = −2, x3(0) = −1]

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 27� �
dsolve([diff(x__1(t),t) = 3*x__1(t)+x__2(t)-x__3(t), diff(x__2(t),t) = x__1(t)+3*x__2(t)-x__3(t), diff(x__3(t),t) = 3*x__1(t)+3*x__2(t)-x__3(t), x__1(0) = 1, x__2(0) = -2, x__3(0) = -1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e2t

x2(t) = −2 e2t

x3(t) = −e2t

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 30� �
DSolve[{x1'[t]==3*x1[t]+1*x2[t]-1*x3[t],x2'[t]==1*x1[t]+3*x2[t]-1*x3[t],x3'[t]==3*x1[t]+3*x2[t]-1*x3[t]},{x1[0]==1,x2[0]==-2,x3[0]==-1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t

x2(t) → −2e2t

x3(t) → −e2t
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9.1.10 problem 10
Internal problem ID [1833]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve
x′
1(t) = x1(t)− x2(t)

x′
2(t) = x1(t) + 2x2(t) + x3(t)

x′
3(t) = x1(t) + 10x2(t) + 2x3(t)

With initial conditions
[x1(0) = −1, x2(0) = −4, x3(0) = 13]

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 37� �
dsolve([diff(x__1(t),t) = x__1(t)-x__2(t), diff(x__2(t),t) = x__1(t)+2*x__2(t)+x__3(t), diff(x__3(t),t) = x__1(t)+10*x__2(t)+2*x__3(t), x__1(0) = -1, x__2(0) = -4, x__3(0) = 13],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2 e−t + et

x2(t) = −4 e−t

x3(t) = 14 e−t − et

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 36� �
DSolve[{x1'[t]==1*x1[t]-1*x2[t]-0*x3[t],x2'[t]==1*x1[t]+2*x2[t]+1*x3[t],x3'[t]==1*x1[t]+10*x2[t]+2*x3[t]},{x1[0]==-1,x2[0]==-4,x3[0]==13},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 3 sinh(t)− cosh(t)

x2(t) → −4e−t

x3(t) → 13 cosh(t)− 15 sinh(t)
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9.1.11 problem 11
Internal problem ID [1834]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 3x2(t) + 2x3(t)

x′
2(t) = −x2(t)

x′
3(t) = −x2(t)− 2x3(t)

With initial conditions
[x1(0) = −2, x2(0) = 0, x3(0) = 3]

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 24� �
dsolve([diff(x__1(t),t) = x__1(t)-3*x__2(t)+2*x__3(t), diff(x__2(t),t) = -x__2(t), diff(x__3(t),t) = -x__2(t)-2*x__3(t), x__1(0) = -2, x__2(0) = 0, x__3(0) = 3],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −2 e−2t

x2(t) = 0

x3(t) = 3 e−2t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26� �
DSolve[{x1'[t]==1*x1[t]-3*x2[t]+2*x3[t],x2'[t]==0*x1[t]-1*x2[t]+0*x3[t],x3'[t]==0*x1[t]-1*x2[t]-2*x3[t]},{x1[0]==-2,x2[0]==0,x3[0]==3},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −2e−2t

x2(t) → 0

x3(t) → 3e−2t
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9.1.12 problem 12
Internal problem ID [1835]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.8, Systems of differential equations. The eigenva1ue-eigenvector method. Page
339
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + x2(t)− 2x3(t)

x′
2(t) = −x1(t) + 2x2(t) + x3(t)

x′
3(t) = 4x1(t) + x2(t)− 3x3(t)

With initial conditions
[x1(0) = 1, x2(0) = 4, x3(0) = −7]

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 58� �
dsolve([diff(x__1(t),t) = 3*x__1(t)+x__2(t)-2*x__3(t), diff(x__2(t),t) = -x__1(t)+2*x__2(t)+x__3(t), diff(x__3(t),t) = 4*x__1(t)+x__2(t)-3*x__3(t), x__1(0) = 1, x__2(0) = 4, x__3(0) = -7],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −28 e−t

3 + 9 et + 4 e2t
3

x2(t) =
8 e−t

3 + 4 e2t
3

x3(t) = −52 e−t

3 + 9 et + 4 e2t
3
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 75� �
DSolve[{x1'[t]==3*x1[t]+1*x2[t]-2*x3[t],x2'[t]==-1*x1[t]+2*x2[t]+1*x3[t],x3'[t]==4*x1[t]+1*x2[t]-3*x3[t]},{x1[0]==1,x2[0]==4,x3[0]==-7},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −28e−t

3 + 9et + 4e2t
3

x2(t) → 4
3e

−t
(
e3t + 2

)
x3(t) → −52e−t

3 + 9et + 4e2t
3
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9.2.1 problem 1
Internal problem ID [1836]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 2x2(t)

x′
2(t) = −x1(t)− x2(t)

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t)=-3*x__1(t)+2*x__2(t),diff(x__2(t),t)=-1*x__1(t)-1*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−2t(c1 sin(t) + sin(t)c2 − cos(t)c1 + c2 cos(t))

x2(t) = e−2t(c1 sin(t) + c2 cos(t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 52� �
DSolve[{x1'[t]==-3*x1[t]+2*x2[t],x2'[t]==-1*x1[t]-1*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t(c1 cos(t)− (c1 − 2c2) sin(t))

x2(t) → e−2t(c2(sin(t) + cos(t))− c1 sin(t))
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9.2.2 problem 2
Internal problem ID [1837]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 5x2(t)

x′
2(t) = x1(t)− 3x2(t)

x′
3(t) = x3(t)

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 54� �
dsolve([diff(x__1(t),t)=1*x__1(t)-5*x__2(t)+0*x__3(t),diff(x__2(t),t)=1*x__1(t)-3*x__2(t)+0*x__3(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e−t(cos(t)c1 − sin(t)c2 + 2c1 sin(t) + 2c2 cos(t))

x2(t) = e−t(c1 sin(t) + c2 cos(t))

x3(t) = c3et

2911



9.2. Section 3.9, Systems of differential . . . CHAPTER 9. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 120� �
DSolve[{x1'[t]==1*x1[t]-5*x2[t]+0*x3[t],x2'[t]==1*x1[t]-3*x2[t]+0*x3[t],x3'[t]==0*x1[t]-0*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1 cos(t) + (2c1 − 5c2) sin(t))

x2(t) → e−t(c2 cos(t) + (c1 − 2c2) sin(t))

x3(t) → c3e
t

x1(t) → e−t(c1 cos(t) + (2c1 − 5c2) sin(t))

x2(t) → e−t(c2 cos(t) + (c1 − 2c2) sin(t))

x3(t) → 0
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9.2.3 problem 3
Internal problem ID [1838]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = 3x1(t) + x2(t)− 2x3(t)

x′
3(t) = 2x1(t) + 2x2(t) + x3(t)

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 55� �
dsolve([diff(x__1(t),t)=1*x__1(t)-0*x__2(t)+0*x__3(t),diff(x__2(t),t)=3*x__1(t)+1*x__2(t)-2*x__3(t),diff(x__3(t),t)=2*x__1(t)+2*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
2c1et
3

x2(t) =
et(3c2 cos (2t)− 3c3 sin (2t)− 2c1)

3

x3(t) = et(c2 sin (2t) + c3 cos (2t) + c1)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 91� �
DSolve[{x1'[t]==1*x1[t]-0*x2[t]+0*x3[t],x2'[t]==3*x1[t]+1*x2[t]-2*x3[t],x3'[t]==2*x1[t]+2*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → 1
2e

t(2(c1 + c2) cos(2t) + (3c1 − 2c3) sin(2t)− 2c1)

x3(t) → 1
2e

t((2c3 − 3c1) cos(2t) + 2(c1 + c2) sin(2t) + 3c1)
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9.2.4 problem 4
Internal problem ID [1839]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x3(t)

x′
2(t) = x2(t)− x3(t)

x′
3(t) = −2x1(t)− x3(t)

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 66� �
dsolve([diff(x__1(t),t)=1*x__1(t)-0*x__2(t)+1*x__3(t),diff(x__2(t),t)=0*x__1(t)+1*x__2(t)-1*x__3(t),diff(x__3(t),t)=-2*x__1(t)-0*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −c2 cos(t)
2 + c3 sin(t)

2 − sin(t)c2
2 − c3 cos(t)

2

x2(t) =
sin(t)c2

2 − c3 sin(t)
2 + c2 cos(t)

2 + c3 cos(t)
2 + c1et

x3(t) = sin(t)c2 + c3 cos(t)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 67� �
DSolve[{x1'[t]==1*x1[t]-0*x2[t]+1*x3[t],x2'[t]==0*x1[t]+1*x2[t]-1*x3[t],x3'[t]==-2*x1[t]-0*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1 cos(t) + (c1 + c3) sin(t)

x2(t) → (c1 + c2)et − c1 cos(t)− (c1 + c3) sin(t)

x3(t) → c3 cos(t)− (2c1 + c3) sin(t)
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9.2.5 problem 5
Internal problem ID [1840]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− x2(t)

x′
2(t) = 5x1(t)− 3x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 2]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 27� �
dsolve([diff(x__1(t),t) = x__1(t)-x__2(t), diff(x__2(t),t) = 5*x__1(t)-3*x__2(t), x__1(0) = 1, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e−t cos(t)

x2(t) = e−t(sin(t) + 2 cos(t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 29� �
DSolve[{x1'[t]==1*x1[t]-1*x2[t],x2'[t]==5*x1[t]-3*x2[t]},{x1[0]==1,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t cos(t)

x2(t) → e−t(sin(t) + 2 cos(t))
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9.2.6 problem 6
Internal problem ID [1841]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 2x2(t)

x′
2(t) = 4x1(t)− x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 5]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 41� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-2*x__2(t), diff(x__2(t),t) = 4*x__1(t)-x__2(t), x__1(0) = 1, x__2(0) = 5],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
et(2 cos (2t)− 8 sin (2t))

2

x2(t) = et(−3 sin (2t) + 5 cos (2t))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 40� �
DSolve[{x1'[t]==3*x1[t]-2*x2[t],x2'[t]==4*x1[t]-1*x2[t]},{x1[0]==1,x2[0]==5},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(cos(2t)− 4 sin(2t))

x2(t) → et(5 cos(2t)− 3 sin(2t))
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9.2.7 problem 7
Internal problem ID [1842]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −3x1(t) + 2x3(t)

x′
2(t) = x1(t)− x2(t)

x′
3(t) = −2x1(t)− x2(t)

With initial conditions
[x1(0) = 0, x2(0) = −1, x3(0) = −2]

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 95� �
dsolve([diff(x__1(t),t) = -3*x__1(t)+2*x__3(t), diff(x__2(t),t) = x__1(t)-x__2(t), diff(x__3(t),t) = -2*x__1(t)-x__2(t), x__1(0) = 0, x__2(0) = -1, x__3(0) = -2],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = 2 e−2t − 2 e−t cos
(
t
√
2
)
− e−t

√
2 sin

(
t
√
2
)

x2(t) = −2 e−2t + e−t cos
(
t
√
2
)
− e−t

√
2 sin

(
t
√
2
)

x3(t) = e−2t − 3 e−t cos
(
t
√
2
)
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3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 106� �
DSolve[{x1'[t]==-3*x1[t]-0*x2[t]+2*x3[t],x2'[t]==1*x1[t]-1*x2[t]-0*x3[t],x3'[t]==-2*x1[t]-1*x2[t]-0*x3[t]},{x1[0]==0,x2[0]==-1,x3[0]==-2},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t
(
2− et

(√
2 sin

(√
2 t
)
+ 2 cos

(√
2 t
)))

x2(t) → e−2t
(
et
(
cos
(√

2 t
)
−

√
2 sin

(√
2 t
))

− 2
)

x3(t) → e−2t
(
1− 3et cos

(√
2 t
))
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9.2.8 problem 8
Internal problem ID [1843]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.9, Systems of differential equations. Complex roots. Page 344
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x2(t)

x′
2(t) = −2x1(t)

x′
3(t) = −3x4(t)

x′
4(t) = 3x3(t)

With initial conditions

[x1(0) = 1, x2(0) = 1, x3(0) = 1, x4(0) = 0]

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 42� �
dsolve([diff(x__1(t),t) = 2*x__2(t), diff(x__2(t),t) = -2*x__1(t), diff(x__3(t),t) = -3*x__4(t), diff(x__4(t),t) = 3*x__3(t), x__1(0) = 1, x__2(0) = 1, x__3(0) = 1, x__4(0) = 0],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = cos (2t) + sin (2t)

x2(t) = − sin (2t) + cos (2t)

x3(t) = cos (3t)

x4(t) = sin (3t)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[{x1'[t]==-0*x1[t]+2*x2[t]+0*x3[t]+0*x4[t],x2'[t]==-2*x1[t]-0*x2[t]-0*x3[t]+0*x4[t],x3'[t]==0*x1[t]-0*x2[t]-0*x3[t]-3*x4[t],x4'[t]==0*x1[t]-0*x2[t]+3*x3[t]-0*x4[t]},{x1[0]==1,x2[0]==1,x3[0]==1,x4[0]==0},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → sin(2t) + cos(2t)

x2(t) → cos(2t)− sin(2t)

x3(t) → cos(3t)

x4(t) → sin(3t)
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9.3.1 problem Example 1, page 348
Internal problem ID [1844]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: Example 1, page 348.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)

x′
2(t) = x2(t)

x′
3(t) = 2x3(t)

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+0*x__3(t),diff(x__2(t),t)=0*x__1(t)+1*x__2(t)-0*x__3(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)+2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = (c2t+ c1) et

x2(t) = c2et

x3(t) = c3e2t
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3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 64� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]+0*x3[t],x2'[t]==0*x1[t]+1*x2[t]-0*x3[t],x3'[t]==0*x1[t]-0*x2[t]+2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et(c2t+ c1)

x2(t) → c2e
t

x3(t) → c3e
2t

x1(t) → et(c2t+ c1)

x2(t) → c2e
t

x3(t) → 0
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9.3.2 problem Example 2, page 349
Internal problem ID [1845]
Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: Example 2, page 349.
ODE order: 1.
ODE degree: 1.

Solve
x′
1(t) = 2x1(t) + x2(t) + 3x3(t)

x′
2(t) = 2x2(t)− x3(t)

x′
3(t) = 2x3(t)

With initial conditions
[x1(0) = 1, x2(0) = 2, x3(0) = 1]

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 41� �
dsolve([diff(x__1(t),t) = 2*x__1(t)+x__2(t)+3*x__3(t), diff(x__2(t),t) = 2*x__2(t)-x__3(t), diff(x__3(t),t) = 2*x__3(t), x__1(0) = 1, x__2(0) = 2, x__3(0) = 1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
(−t2 + 10t+ 2) e2t

2

x2(t) = (2− t) e2t

x3(t) = e2t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42� �
DSolve[{x1'[t]==2*x1[t]+1*x2[t]+3*x3[t],x2'[t]==0*x1[t]+2*x2[t]-1*x3[t],x3'[t]==0*x1[t]-0*x2[t]+2*x3[t]},{x1[0]==1,x2[0]==2,x3[0]==1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −1
2e

2t((t− 10)t− 2)

x2(t) → −e2t(t− 2)

x3(t) → e2t
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9.3.3 problem 1
Internal problem ID [1846]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x2(t) + x3(t)

x′
2(t) = 2x1(t)− 3x2(t) + x3(t)

x′
3(t) = x1(t)− x2(t)− x3(t)

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 51� �
dsolve([diff(x__1(t),t)=0*x__1(t)-1*x__2(t)+1*x__3(t),diff(x__2(t),t)=2*x__1(t)-3*x__2(t)+1*x__3(t),diff(x__3(t),t)=1*x__1(t)-1*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e−t(c2t+ c1)

x2(t) = e−t(c2t+ c1) + c3e−2t

x3(t) = c2e−t + c3e−2t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 92� �
DSolve[{x1'[t]==0*x1[t]-1*x2[t]+1*x3[t],x2'[t]==2*x1[t]-3*x2[t]+1*x3[t],x3'[t]==1*x1[t]-1*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1(t+ 1) + (c3 − c2)t)

x2(t) → e−2t(et(c1(t+ 1) + (c3 − c2)t)− c1 + c2
)

x3(t) → e−2t((c1 − c2 + c3)et − c1 + c2
)
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9.3.4 problem 2
Internal problem ID [1847]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t) + x3(t)

x′
2(t) = 2x1(t) + x2(t)− x3(t)

x′
3(t) = −3x1(t) + 2x2(t) + 4x3(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 65� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)-1*x__3(t),diff(x__3(t),t)=-3*x__1(t)+2*x__2(t)+4*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −e2t(2c3t+ c2 + 4c3)

x2(t) = −e2t
(
c3t

2 + c2t+ 2c3t+ c1 + c2 + 6c3
)

x3(t) = e2t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 96� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]+1*x3[t],x2'[t]==2*x1[t]+1*x2[t]-1*x3[t],x3'[t]==-3*x1[t]+2*x2[t]+4*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t((c2 + c3)t− c1(t− 1))

x2(t) → 1
2e

2t(−(c1(t− 4)t) + (c2 + c3)(t− 2)t+ 2c2)

x3(t) → 1
2e

2t(c1(t− 6)t− (c2 + c3)(t− 4)t+ 2c3)
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9.3.5 problem 3
Internal problem ID [1848]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− x2(t)

x′
2(t) = −x2(t)

x′
3(t) = −2x3(t)

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-1*x__2(t)+0*x__3(t),diff(x__2(t),t)=0*x__1(t)-1*x__2(t)+0*x__3(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)-2*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = (−c2t+ c1) e−t

x2(t) = c2e−t

x3(t) = c3e−2t
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3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 74� �
DSolve[{x1'[t]==-1*x1[t]-1*x2[t]+0*x3[t],x2'[t]==0*x1[t]-1*x2[t]+0*x3[t],x3'[t]==0*x1[t]-0*x2[t]-2*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(c1 − c2t)

x2(t) → c2e
−t

x3(t) → c3e
−2t

x1(t) → e−t(c1 − c2t)

x2(t) → c2e
−t

x3(t) → 0
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9.3.6 problem 4
Internal problem ID [1849]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− x3(t)

x′
2(t) = 2x2(t) + x3(t)

x′
3(t) = 2x3(t)

x′
4(t) = −x3(t) + 2x4(t)

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 56� �
dsolve([diff(x__1(t),t)=2*x__1(t)+0*x__2(t)-1*x__3(t)+0*x__4(t),diff(x__2(t),t)=0*x__1(t)+2*x__2(t)+1*x__3(t)+0*x__4(t),diff(x__3(t),t)=0*x__1(t)-0*x__2(t)+2*x__3(t)-0*x__4(t),diff(x__4(t),t)=0*x__1(t)-0*x__2(t)-1*x__3(t)+2*x__4(t)],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = e2t(c4t+ c1 + c3)

x2(t) = e2t(−c4t+ c2 − c3)

x3(t) = −c4e2t

x4(t) = e2t(c4t+ c3)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63� �
DSolve[{x1'[t]==2*x1[t]+0*x2[t]-1*x3[t]+0*x4[t],x2'[t]==0*x1[t]+2*x2[t]+1*x3[t]+0*x4[t],x3'[t]==0*x1[t]-0*x2[t]+2*x3[t]-0*x4[t],x4'[t]==0*x1[t]-0*x2[t]-1*x3[t]+2*x4[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t(c1 − c3t)

x2(t) → e2t(c3t+ c2)

x3(t) → c3e
2t

x4(t) → e2t(c4 − c3t)
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9.3.7 problem 5
Internal problem ID [1850]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + x2(t) + 2x3(t)

x′
2(t) = −x1(t) + x2(t) + x3(t)

x′
3(t) = −2x1(t) + x2(t) + 3x3(t)

With initial conditions
[x1(0) = 1, x2(0) = 0, x3(0) = 1]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 16� �
dsolve([diff(x__1(t),t) = -x__1(t)+x__2(t)+2*x__3(t), diff(x__2(t),t) = -x__1(t)+x__2(t)+x__3(t), diff(x__3(t),t) = -2*x__1(t)+x__2(t)+3*x__3(t), x__1(0) = 1, x__2(0) = 0, x__3(0) = 1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = et

x2(t) = 0

x3(t) = et

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[{x1'[t]==-1*x1[t]+1*x2[t]+2*x3[t],x2'[t]==-1*x1[t]+1*x2[t]+1*x3[t],x3'[t]==-2*x1[t]+1*x2[t]+3*x3[t]},{x1[0]==1,x2[0]==0,x3[0]==1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et

x2(t) → 0

x3(t) → et
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9.3.8 problem 6
Internal problem ID [1851]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −4x1(t)− 4x2(t)

x′
2(t) = 10x1(t) + 9x2(t) + x3(t)

x′
3(t) = −4x1(t)− 3x2(t) + x3(t)

With initial conditions
[x1(0) = 2, x2(0) = 1, x3(0) = −1]

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 57� �
dsolve([diff(x__1(t),t) = -4*x__1(t)-4*x__2(t), diff(x__2(t),t) = 10*x__1(t)+9*x__2(t)+x__3(t), diff(x__3(t),t) = -4*x__1(t)-3*x__2(t)+x__3(t), x__1(0) = 2, x__2(0) = 1, x__3(0) = -1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e2t
(
−4t2 − 16t+ 2

)

x2(t) = −e2t
(
−6t2 − 26t− 1

)

x3(t) = e2t
(
−2t2 − 10t− 1

)
3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57� �
DSolve[{x1'[t]==-4*x1[t]-4*x2[t]+0*x3[t],x2'[t]==10*x1[t]+9*x2[t]+1*x3[t],x3'[t]==-4*x1[t]-3*x2[t]+1*x3[t]},{x1[0]==2,x2[0]==1,x3[0]==-1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −2e2t(2t(t+ 4)− 1)

x2(t) → e2t
(
6t2 + 26t+ 1

)
x3(t) → −e2t(2t(t+ 5) + 1)
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9.3.9 problem 7
Internal problem ID [1852]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t)− 3x3(t)

x′
2(t) = x1(t) + x2(t) + 2x3(t)

x′
3(t) = x1(t)− x2(t) + 4x3(t)

With initial conditions
[x1(0) = 1, x2(0) = 0, x3(0) = 0]

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 32� �
dsolve([diff(x__1(t),t) = x__1(t)+2*x__2(t)-3*x__3(t), diff(x__2(t),t) = x__1(t)+x__2(t)+2*x__3(t), diff(x__3(t),t) = x__1(t)-x__2(t)+4*x__3(t), x__1(0) = 1, x__2(0) = 0, x__3(0) = 0],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −(t− 1) e2t

x2(t) = e2tt

x3(t) = e2tt

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 35� �
DSolve[{x1'[t]==1*x1[t]+2*x2[t]-3*x3[t],x2'[t]==1*x1[t]+1*x2[t]+2*x3[t],x3'[t]==1*x1[t]-1*x2[t]+4*x3[t]},{x1[0]==1,x2[0]==0,x3[0]==0},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −e2t(t− 1)

x2(t) → e2tt

x3(t) → e2tt
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9.3.10 problem 8
Internal problem ID [1853]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.10, Systems of differential equations. Equal roots. Page 352
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)

x′
2(t) = x1(t) + 3x2(t)

x′
3(t) = 3x3(t)

x′
4(t) = 2x3(t) + 3x4(t)

With initial conditions

[x1(0) = 1, x2(0) = 1, x3(0) = 1, x4(0) = 1]

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 40� �
dsolve([diff(x__1(t),t) = 3*x__1(t), diff(x__2(t),t) = x__1(t)+3*x__2(t), diff(x__3(t),t) = 3*x__3(t), diff(x__4(t),t) = 2*x__3(t)+3*x__4(t), x__1(0) = 1, x__2(0) = 1, x__3(0) = 1, x__4(0) = 1],[x__1(t), x__2(t), x__3(t), x__4(t)], singsol=all)� �

x1(t) = e3t

x2(t) = e3t(t+ 1)

x3(t) = e3t

x4(t) = e3t(1 + 2t)
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[{x1'[t]==3*x1[t]+0*x2[t]+0*x3[t]+0*x4[t],x2'[t]==1*x1[t]+3*x2[t]-0*x3[t]+0*x4[t],x3'[t]==0*x1[t]-0*x2[t]+3*x3[t]-0*x4[t],x4'[t]==0*x1[t]-0*x2[t]+2*x3[t]+3*x4[t]},{x1[0]==1,x2[0]==1,x3[0]==1,x4[0]==1},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e3t

x2(t) → e3t(t+ 1)

x3(t) → e3t

x4(t) → e3t(2t+ 1)
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9.4.1 problem Example 1, page 361
Internal problem ID [1854]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: Example 1, page 361.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)

x′
2(t) = 2x1(t) + x2(t)− 2x3(t)

x′
3(t) = 3x1(t) + 2x2(t) + x3(t) + et cos (2t)

3 Solution by Maple
Time used: 0.327 (sec). Leaf size: 85� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)+0*x__3(t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)-2*x__3(t),diff(x__3(t),t)=3*x__1(t)+2*x__2(t)+1*x__3(t)+exp(t)*cos(2*t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = c1et

x2(t) =
et(2c3 cos (2t)− 2c2 sin (2t)− sin (2t) t− cos (2t)− 3c1)

2

x3(t) =
et(4c2 cos (2t) + 2 cos (2t) t+ 4c3 sin (2t)− sin (2t) + 4c1)

4
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3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 103� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]+0*x3[t],x2'[t]==2*x1[t]+1*x2[t]-2*x3[t],x3'[t]==3*x1[t]+2*x2[t]+1*x3[t]+Exp[t]*Cos[2*t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c1e
t

x2(t) → −1
8e

t((1− 12c1 − 8c2) cos(2t) + 4(t− 2c1 + 2c3) sin(2t) + 12c1)

x3(t) → 1
8e

t(4(t− 2c1 + 2c3) cos(2t) + (1 + 12c1 + 8c2) sin(2t) + 8c1)
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9.4.2 problem Example 2, page 364
Internal problem ID [1855]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: Example 2, page 364.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + ect

x′
2(t) = 2x1(t) + x2(t)− 2x3(t)

x′
3(t) = 3x1(t) + 2x2(t) + x3(t)

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 225� �
dsolve([diff(x__1(t),t)=1*x__1(t)+0*x__2(t)+0*x__3(t)+exp(c*t),diff(x__2(t),t)=2*x__1(t)+1*x__2(t)-2*x__3(t),diff(x__3(t),t)=3*x__1(t)+2*x__2(t)+1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) =
etc1c− c1et + ect

c− 1

x2(t)

= 2 et cos (2t) c3c3 − 2 et sin (2t) c2c3 − 6 et cos (2t) c3c2 + 6 et sin (2t) c2c2 − 3 etc1c3 + 14 et cos (2t) c3c− 14 et sin (2t) c2c+ 9 etc1c2 − 10c3et cos (2t) + 10c2et sin (2t)− 21 etc1c+ 15c1et + 4c ect − 16 ect
2 (c− 1) (c2 − 2c+ 5)

x3(t) =
3c ect + ect

c3 − 3c2 + 7c− 5 + c1et + c2et cos (2t) + c3et sin (2t)
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3 Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 162� �
DSolve[{x1'[t]==1*x1[t]+0*x2[t]+0*x3[t]+Exp[c*t],x2'[t]==2*x1[t]+1*x2[t]-2*x3[t],x3'[t]==3*x1[t]+2*x2[t]+1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → et
(
e(c−1)t

c− 1 + c1

)
x2(t) → 1

2e
t

(
4(c− 4)e(c−1)t

(c− 1)((c− 2)c+ 5) + (3c1 + 2c2) cos(2t) + 2(c1 − c3) sin(2t)− 3c1
)

x3(t) → 1
2e

t

(
(6c+ 2)e(c−1)t

(c− 1)((c− 2)c+ 5) + 2(c3 − c1) cos(2t) + (3c1 + 2c2) sin(2t) + 2c1
)
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9.4.3 problem 1
Internal problem ID [1856]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t) + 5x2(t) + 4 et cos(t)

x′
2(t) = −2x1(t)− 2x2(t)

With initial conditions
[x1(0) = 0, x2(0) = 0]

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = 4*x__1(t)+5*x__2(t)+4*exp(t)*cos(t), diff(x__2(t),t) = -2*x__1(t)-2*x__2(t), x__1(0) = 0, x__2(0) = 0],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
et(12 sin(t)t+ 4 cos(t)t+ 4 sin(t))

2

x2(t) = −4 et sin(t)t

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 33� �
DSolve[{x1'[t]==4*x1[t]+5*x2[t]+4*Exp[t]*Cos[t],x2'[t]==-2*x1[t]-2*x2[t]},{x1[0]==0,x2[0]==0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 2et(3t sin(t) + sin(t) + t cos(t))

x2(t) → −4ett sin(t)
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9.4.4 problem 2
Internal problem ID [1857]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 4x2(t) + et

x′
2(t) = x1(t)− x2(t) + et

With initial conditions
[x1(0) = 1, x2(0) = 1]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 32� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-4*x__2(t)+exp(t), diff(x__2(t),t) = x__1(t)-x__2(t)+exp(t), x__1(0) = 1, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = et
(
−t2 − t+ 1

)

x2(t) =
et(−t2 + 2)

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[{x1'[t]==3*x1[t]-4*x2[t]+Exp[t],x2'[t]==1*x1[t]-1*x2[t]+Exp[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −et
(
t2 + t− 1

)
x2(t) → −1

2e
t
(
t2 − 2

)
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9.4.5 problem 3
Internal problem ID [1858]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t)− 5x2(t) + sin(t)

x′
2(t) = x1(t)− 2x2(t) + tan(t)

With initial conditions
[x1(0) = 0, x2(0) = 0]

3 Solution by Maple
Time used: 0.293 (sec). Leaf size: 282� �
dsolve([diff(x__1(t),t) = 2*x__1(t)-5*x__2(t)+sin(t), diff(x__2(t),t) = x__1(t)-2*x__2(t)+tan(t), x__1(0) = 0, x__2(0) = 0],[x__1(t), x__2(t)], singsol=all)� �
x1(t) =

(
− 10 sin(t)
−4 sin (2t)− 5 cos(t) + cos (3t)

+ 10 cos (4t)− 40 sin (3t)− 40 cos (2t)− 50
−16 sin (2t)− 20 cos(t) + 4 cos (3t)

)
ln
(
1 + sin(t)
cos(t)

)
+ (16 sin (2t) + 20 cos(t)− 4 cos (3t)) tan(t)

−16 sin (2t)− 20 cos(t) + 4 cos (3t) + (−28 + 8t) sin(t)
−16 sin (2t)− 20 cos(t) + 4 cos (3t)

+ (32− 4t) cos(t)− 32 cos (3t) + 4 sin (3t) + 16 cos (2t) + 48 sin (2t)− 8 sin (4t)− 16 + (−2 cos (4t) + 4 cos (3t) + 8 sin (3t) + 8 cos (2t)− 6 sin (2t) + sin (4t) + 10) t
−16 sin (2t)− 20 cos(t) + 4 cos (3t)

x2(t) = −3 sin(t)
2 + cos(t) + ln

(
1 + sin(t)
cos(t)

)
sin(t) + 2 ln

(
1 + sin(t)
cos(t)

)
cos(t)− cos(t)t

2 − 1
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3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 142� �
DSolve[{x1'[t]==2*x1[t]-5*x2[t]+Sin[t],x2'[t]==1*x1[t]-2*x2[t]+Tan[t]},{x1[0]==0,x2[0]==0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2(t− 8) sin(t)

− cos(t)
(
t+ 5 log

(
cos
(
t

2

)
− sin

(
t

2

))
− 5 log

(
sin
(
t

2

)
+ cos

(
t

2

)))
x2(t) → −1

2 cos(t)
(
t+ 4 log

(
cos
(
t

2

)
− sin

(
t

2

))
− 4 log

(
sin
(
t

2

)
+ cos

(
t

2

))
− 2
)

+ sin(t)
(
− log

(
cos
(
t

2

)
− sin

(
t

2

))
+ log

(
sin
(
t

2

)
+ cos

(
t

2

))
− 3

2

)
− 1
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9.4.6 problem 4
Internal problem ID [1859]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = f1(t) + x2(t)

x′
2(t) = −x1(t) + f2(t)

With initial conditions
[x1(0) = 0, x2(0) = 0]

3 Solution by Maple
Time used: 0.321 (sec). Leaf size: 110� �
dsolve([diff(x__1(t),t) = x__2(t)+f__1(t), diff(x__2(t),t) = -x__1(t)+f__2(t), x__1(0) = 0, x__2(0) = 0],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −f2(0) cos(t)−
(∫ t

0
cos (_z1 )

(
d

d_z1 f2(_z1 )− f1(_z1 )
)
d_z1

)
cos(t)

−
(∫ t

0
sin (_z1 )

(
d

d_z1 f2(_z1 )− f1(_z1 )
)
d_z1

)
sin(t) + f2(t)

x2(t) = f2(0) sin(t) +
(∫ t

0
cos (_z1 )

(
d

d_z1 f2(_z1 )− f1(_z1 )
)
d_z1

)
sin(t)

−
(∫ t

0
sin (_z1 )

(
d

d_z1 f2(_z1 )− f1(_z1 )
)
d_z1

)
cos(t)
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3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 214� �
DSolve[{x1'[t]==0*x1[t]+1*x2[t]+f1[t],x2'[t]==-1*x1[t]-0*x2[t]+f2[t]},{x1[0]==0,x2[0]==0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → cos(t)
(∫ t

1
(cos(K[1])f1(K[1])− f2(K[1]) sin(K[1]))dK[1]

−
∫ 0

1
(cos(K[1])f1(K[1])− f2(K[1]) sin(K[1]))dK[1]

)
+ sin(t)

(∫ t

1
(cos(K[2])f2(K[2]) + f1(K[2]) sin(K[2]))dK[2]

−
∫ 0

1
(cos(K[2])f2(K[2]) + f1(K[2]) sin(K[2]))dK[2]

)
x2(t) → sin(t)

(∫ 0

1
(cos(K[1])f1(K[1])− f2(K[1]) sin(K[1]))dK[1]

−
∫ t

1
(cos(K[1])f1(K[1])− f2(K[1]) sin(K[1]))dK[1]

)
+ cos(t)

(∫ t

1
(cos(K[2])f2(K[2]) + f1(K[2]) sin(K[2]))dK[2]

−
∫ 0

1
(cos(K[2])f2(K[2]) + f1(K[2]) sin(K[2]))dK[2]

)
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9.4.7 problem 5
Internal problem ID [1860]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + x3(t) + e2t

x′
2(t) = 2x2(t)

x′
3(t) = x2(t) + 3x3(t) + e2t

With initial conditions
[x1(0) = 1, x2(0) = 1, x3(0) = 1]

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 45� �
dsolve([diff(x__1(t),t) = 2*x__1(t)+x__3(t)+exp(2*t), diff(x__2(t),t) = 2*x__2(t), diff(x__3(t),t) = x__2(t)+3*x__3(t)+exp(2*t), x__1(0) = 1, x__2(0) = 1, x__3(0) = 1],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = (−2− t) e2t + 3 e3t

x2(t) = e2t

x3(t) = 3 e3t − 2 e2t

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 45� �
DSolve[{x1'[t]==2*x1[t]+0*x2[t]+1*x3[t]+Exp[2*t],x2'[t]==0*x1[t]+2*x2[t]+0*x3[t],x3'[t]==0*x1[t]+1*x2[t]+3*x3[t]+Exp[2*t]},{x1[0]==1,x2[0]==1,x3[0]==1},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t
(
−t+ 3et − 2

)
x2(t) → e2t

x3(t) → e2t
(
3et − 2

)
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9.4.8 problem 6
Internal problem ID [1861]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− x2(t)− 2x3(t) + et

x′
2(t) = x1(t) + x2(t) + x3(t)

x′
3(t) = 2x1(t) + x2(t) + 3x3(t)

With initial conditions
[x1(0) = 0, x2(0) = 0, x3(0) = 0]

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 47� �
dsolve([diff(x__1(t),t) = -x__1(t)-x__2(t)-2*x__3(t)+exp(t), diff(x__2(t),t) = x__1(t)+x__2(t)+x__3(t), diff(x__3(t),t) = 2*x__1(t)+x__2(t)+3*x__3(t), x__1(0) = 0, x__2(0) = 0, x__3(0) = 0],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −et(t3 + 6t2 − 6t)
6

x2(t) =
ett2
2

x3(t) =
et(t3 + 6t2)

6
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 49� �
DSolve[{x1'[t]==-1*x1[t]-1*x2[t]-2*x3[t]+Exp[t],x2'[t]==1*x1[t]+1*x2[t]+1*x3[t],x3'[t]==2*x1[t]+1*x2[t]+3*x3[t]},{x1[0]==0,x2[0]==0,x3[0]==0},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → −1
6e

tt(t(t+ 6)− 6)

x2(t) → ett2

2

x3(t) → 1
6e

tt2(t+ 6)
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9.4.9 problem 10
Internal problem ID [1862]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 2x1(t) + x2(t) + e3t

x′
2(t) = 3x1(t)− 2x2(t) + e3t

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 83� �
dsolve([diff(x__1(t),t)=2*x__1(t)+1*x__2(t)+1*exp(3*t),diff(x__2(t),t)=3*x__1(t)-2*x__2(t)+exp(3*t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
√
7 e

√
7 tc2

3 −
√
7 e−

√
7 tc1

3 + 3 e3t + 2 e
√
7 tc2
3 + 2 e−

√
7 tc1
3

x2(t) = e
√
7 tc2 + e−

√
7 tc1 + 2 e3t

3 Solution by Mathematica
Time used: 0.33 (sec). Leaf size: 100� �
DSolve[{x1'[t]==2*x1[t]+1*x2[t]+Exp[3*t],x2'[t]==3*x1[t]-2*x2[t]+Exp[3*t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 3 sinh(3t) + 3 cosh(3t) + c1 cosh
(√

7 t
)
+

(2c1 + c2) sinh
(√

7 t
)

√
7

x2(t) → 2 sinh(3t) + 2 cosh(3t) + c2 cosh
(√

7 t
)
+

(3c1 − 2c2) sinh
(√

7 t
)

√
7
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9.4.10 problem 11
Internal problem ID [1863]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− x2(t)− t2

x′
2(t) = x1(t) + 3x2(t) + 2t

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 62� �
dsolve([diff(x__1(t),t)=1*x__1(t)-1*x__2(t)-t^2,diff(x__2(t),t)=1*x__1(t)+3*x__2(t)+2*t],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −c2e2t − e2ttc1 + c1e2t +
t

2 + 1
8 + 3t2

4

x2(t) = c2e2t + e2ttc1 −
t2

4 − t− 3
8

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 90� �
DSolve[{x1'[t]==1*x1[t]+3*x2[t]-t^2,x2'[t]==1*x1[t]+3*x2[t]+2*t},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
128
(
−4t

(
8t2 + 22t+ 11

)
+ 32c1

(
e4t + 3

)
+ 96c2

(
e4t − 1

)
− 11

)
x2(t) → 1

384
(
4t
(
8t2 + 30t− 33

)
+ 96(c1 + 3c2)e4t − 33− 96c1 + 96c2

)
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9.4.11 problem 12
Internal problem ID [1864]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 3x2(t) + 2x3(t) + sin(t)

x′
2(t) = −x1(t) + 2x2(t) + x3(t)

x′
3(t) = 4x1(t)− x2(t)− x3(t)

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 84� �
dsolve([diff(x__1(t),t)=1*x__1(t)+3*x__2(t)+2*x__3(t)+sin(t),diff(x__2(t),t)=-1*x__1(t)+2*x__2(t)+1*x__3(t),diff(x__3(t),t)=4*x__1(t)-1*x__2(t)-1*x__3(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −sin(t)
10 − cos(t)

5 + c1et
3 − e−2tc2

3 + e3tc3

x2(t) =
cos(t)
10 + 3 sin(t)

10 − 2c1et
3 − e−2tc2

3

x3(t) = −cos(t)
10 − 4 sin(t)

5 + c1et + e−2tc2 + e3tc3
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3 Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 187� �
DSolve[{x1'[t]==1*x1[t]+3*x2[t]+2*x3[t]+Sin[t],x2'[t]==-1*x1[t]+2*x2[t]+1*x3[t],x3'[t]==4*x1[t]-1*x2[t]-1*x3[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t)→ 1
30
(
−3 sin(t)−6 cos(t)+5e−2t((c1−4c2−c3)e3t+3(c1+2c2+c3)e5t+2c1−2(c2+c3)

))
x2(t) → 1

3(c1 − c2 − c3)e−2t + 1
3(−c1 + 4c2 + c3)et +

1
10(3 sin(t) + cos(t))

x3(t)→ 1
10
(
−8 sin(t)−cos(t)+5(c1−4c2−c3)et+10(−c1+c2+c3)e−2t+5(c1+2c2+c3)e3t

)
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9.4.12 problem 13
Internal problem ID [1865]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x2(t)− 3x3(t) + et

x′
2(t) = x1(t) + x2(t) + 2x3(t)

x′
3(t) = x1(t)− x2(t) + 4x3(t)− et

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 123� �
dsolve([diff(x__1(t),t)=1*x__1(t)+2*x__2(t)-3*x__3(t)+exp(t),diff(x__2(t),t)=1*x__1(t)+1*x__2(t)+2*x__3(t),diff(x__3(t),t)=1*x__1(t)-1*x__2(t)+4*x__3(t)-exp(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = 2 et − c1e2t − c2e2tt+ c2e2t − e2tc3t2 + 2 e2tc3t+ 2c3e2t

x2(t) = −2 et + c1e2t + c2e2tt+ e2tc3t2 + 2c3e2t

x3(t) = −et + c1e2t + c2e2tt+ e2tc3t2

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 122� �
DSolve[{x1'[t]==1*x1[t]+2*x2[t]-3*x3[t]+Exp[t],x2'[t]==1*x1[t]+1*x2[t]+2*x3[t],x3'[t]==1*x1[t]-1*x2[t]+4*x3[t]-Exp[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

t
(
4 + et(−2c1(t− 1)− c2(t− 4)t+ c3(t− 6)t)

)
x2(t) → 1

2e
t
(
−4 + et(t(c2(t− 2)− c3(t− 4) + 2c1) + 2c2)

)
x3(t) → 1

2e
t
(
−2 + et(2c1t+ c2(t− 2)t+ c3(2− (t− 4)t))

)
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9.4.13 problem 14
Internal problem ID [1866]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 14.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t)− x2(t) + 1

x′
2(t) = −4x2(t)− x3(t) + t

x′
3(t) = 5x2(t) + et

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 124� �
dsolve([diff(x__1(t),t)=-1*x__1(t)-1*x__2(t)+0*x__3(t)+1,diff(x__2(t),t)=0*x__1(t)-4*x__2(t)-1*x__3(t)+t,diff(x__3(t),t)=0*x__1(t)+5*x__2(t)-0*x__3(t)+exp(t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �
x1(t) =

c2e−2t sin(t)
10 − 3 e−2t sin(t)c3

10 − 3c2e−2t cos(t)
10 − e−2t cos(t)c3

10 + et
20 + 4

5 + e−tc1

x2(t) = −2 e−2t sin(t)c3
5 + e−2t cos(t)c3

5 − 2c2e−2t cos(t)
5 − c2e−2t sin(t)

5 − et
10 + 1

5

x3(t) = e−2t sin(t)c3 + c2e−2t cos(t) + et
2 + t− 4

5
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3 Solution by Mathematica
Time used: 0.506 (sec). Leaf size: 135� �
DSolve[{x1'[t]==-1*x1[t]-1*x2[t]+0*x3[t]+1,x2'[t]==0*x1[t]-4*x2[t]-1*x3[t]+t,x3'[t]==0*x1[t]+5*x2[t]-0*x3[t]+Exp[t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
20e

−2t(et(et(et + 16
)
+ 10(2c1 + c2 + c3)

)
− 10(c2 + c3) cos(t)− 10(3c2 + c3) sin(t)

)
x2(t) → − et

10 + e−2t(c2 cos(t)− (2c2 + c3) sin(t)) +
1
5

x3(t) → t+ et

2 + e−2t(5c2 sin(t) + c3(2 sin(t) + cos(t)))− 4
5

2956



9.4. Section 3.12, Systems of differential . . . CHAPTER 9. DIFFERENTIAL . . .

9.4.14 problem 16
Internal problem ID [1867]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 16.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)− x3(t) + e2t

x′
2(t) = 2x1(t) + 3x2(t)− 4x3(t) + 2 e2t

x′
3(t) = 4x1(t) + x2(t)− 4x3(t) + e2t

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 84� �
dsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)-1*x__3(t)+exp(2*t),diff(x__2(t),t)=2*x__1(t)+3*x__2(t)-4*x__3(t)+2*exp(2*t),diff(x__3(t),t)=4*x__1(t)+1*x__2(t)-4*x__3(t)+exp(2*t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e2tt+ c1et +
c2e−3t

11 + c3e2t

x2(t) = 2 e2tt+ c1et +
7c2e−3t

11 + 2c3e2t

x3(t) = e2tt+ c1et + c2e−3t + c3e2t

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 1919� �
DSolve[{x1'[t]==1*x1[t]+1*x2[t]-1*x3[t]+Exp[2*t],x2'[t]==2*x1[t]+3*x2[t]-4*x3[t]+2*Exp[2*t],x3'[t]==4*x1[t]-1*x2[t]-4*x3[t]+Exp[2*t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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9.4.15 problem 17
Internal problem ID [1868]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 17.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− x2(t)− x3(t) + e3t

x′
2(t) = x1(t) + 3x2(t) + x3(t)− e3t

x′
3(t) = −3x1(t) + x2(t)− x3(t)− e3t

3 Solution by Maple
Time used: 0.404 (sec). Leaf size: 86� �
dsolve([diff(x__1(t),t)=1*x__1(t)-1*x__2(t)-1*x__3(t)+exp(3*t),diff(x__2(t),t)=1*x__1(t)+3*x__2(t)+1*x__3(t)-1*exp(3*t),diff(x__3(t),t)=-3*x__1(t)+1*x__2(t)-1*x__3(t)-exp(3*t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = e3tt+ c1e−2t

4 − c2e2t − e3tc3

x2(t) = −e3tt− c1e−2t

4 + e3tc3

x3(t) = −e3tt+ c1e−2t + c2e2t + e3tc3
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 139� �
DSolve[{x1'[t]==1*x1[t]-1*x2[t]-1*x3[t]+Exp[3*t],x2'[t]==1*x1[t]+3*x2[t]+1*x3[t]-Exp[3*t],x3'[t]==-3*x1[t]+1*x2[t]-1*x3[t]-Exp[3*t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
5e

−2t(5(c1 + c2)e4t − e5t(−5t+ c1 + 5c2 + c3) + c1 + c3
)

x2(t) → 1
5e

−2t(e5t(−5t+ c1 + 5c2 + c3)− c1 − c3
)

x3(t) → 1
5e

−2t(−5(c1 + c2)e4t + e5t(−5t+ c1 + 5c2 + c3) + 4(c1 + c3)
)
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9.4.16 problem 18
Internal problem ID [1869]

Book: Differential equations and their applications, 4th ed., M. Braun
Section: Section 3.12, Systems of differential equations. The nonhomogeneous equation. variation
of parameters. Page 366
Problem number: 18.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t) + 2x2(t) + 4x3(t) + 2 e8t

x′
2(t) = 2x1(t) + 2x3(t) + e8t

x′
3(t) = 4x1(t) + 2x2(t) + 3x3(t) + 2 e8t

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 86� �
dsolve([diff(x__1(t),t)=3*x__1(t)+2*x__2(t)+4*x__3(t)+2*exp(8*t),diff(x__2(t),t)=2*x__1(t)+0*x__2(t)+2*x__3(t)+exp(8*t),diff(x__3(t),t)=4*x__1(t)+2*x__2(t)+3*x__3(t)+2*exp(8*t)],[x__1(t), x__2(t), x__3(t)], singsol=all)� �

x1(t) = −5c3e−t

4 + c2e8t + 2t e8t − e−tc1
2

x2(t) =
c3e−t

2 + c2e8t
2 + t e8t + e−tc1

x3(t) = c3e−t + c2e8t + 2t e8t
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3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 139� �
DSolve[{x1'[t]==3*x1[t]+2*x2[t]+4*x3[t]+2*Exp[8*t],x2'[t]==2*x1[t]+0*x2[t]+2*x3[t]+Exp[8*t],x3'[t]==4*x1[t]+2*x2[t]+3*x3[t]+2*Exp[8*t]},{x1[t],x2[t],x3[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
9e

−t
(
2e9t(9t+ 2c1 + c2 + 2c3) + 5c1 − 2(c2 + 2c3)

)
x2(t) → 1

9e
−t
(
e9t(9t+ 2c1 + c2 + 2c3)− 2(c1 − 4c2 + c3)

)
x3(t) → 1

9e
−t
(
2e9t(9t+ 2c1 + c2 + 2c3)− 4c1 − 2c2 + 5c3

)
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10.1 Exercis 5, page 21

Local contents
10.1.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2965
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10.1.1 problem 1
Internal problem ID [1870]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yx+
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*y(x)+(x^2+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 22� �
DSolve[x*y[x]+(x^2+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x2 + 1

y(x) → 0
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10.1.2 problem 2
Internal problem ID [1871]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy2 + x+
(
y − yx2) y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 33� �
dsolve((x*y(x)^2+x)+(y(x)-x^2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x2 − c1 − 1

y(x) = −
√

c1x2 − c1 − 1

3 Solution by Mathematica
Time used: 1.21 (sec). Leaf size: 61� �
DSolve[(x*y[x]^2+x)+(y[x]-x^2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + e2c1 (x2 − 1)

y(x) →
√

−1 + e2c1 (x2 − 1)

y(x) → −i

y(x) → i
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10.1.3 problem 3
Internal problem ID [1872]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y2 +
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 11� �
dsolve((1+y(x)^2)+(1+x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − tan (arctan(x) + c1)

3 Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 29� �
DSolve[(1+y[x]^2)+(1+x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(ArcTan(x)− c1)

y(x) → −i

y(x) → i
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10.1.4 problem 4
Internal problem ID [1873]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(y(x)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16� �
DSolve[y[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → 0
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10.1.5 problem 5
Internal problem ID [1874]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = ex2
c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → 0
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10.1.6 problem 6
Internal problem ID [1875]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy2 + x+
(
yx2 − y

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve((x*y(x)^2+x)+(x^2*y(x)-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

(x2 − 1) (−x2 + c1)
x2 − 1

y(x) = −
√
(x2 − 1) (−x2 + c1)

x2 − 1
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3 Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 133� �
DSolve[(x*y[x]^2+x)+(x^2*y[x]-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 1− e2c1√

x2 − 1

y(x) →
√
−x2 + 1− e2c1√

x2 − 1
y(x) → −i

y(x) → i

y(x) → −
√
1− x2

√
x2 − 1

y(x) →
√
1− x2

√
x2 − 1
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10.1.7 problem 7
Internal problem ID [1876]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
1− x2 +

√
1− y2 y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(sqrt(1-x^2)+sqrt(1-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

c1 + x
√
−x2 + 1 + arcsin(x) + y(x)

√
1− y(x)2 + arcsin (y(x)) = 0

3 Solution by Mathematica
Time used: 0.606 (sec). Leaf size: 83� �
DSolve[Sqrt[1-x^2]+Sqrt[1-y[x]^2]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2#1

√
1−#12 − ArcTan


√
1−#12

#1+ 1

&

[−1
2
√
1− x2 x

+ cot−1
(

x+ 1√
1− x2

)
+ c1

]
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10.1.8 problem 8
Internal problem ID [1877]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ 1) y′ − 1 + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve((1+x)*diff(y(x),x)-(1-y(x))=0,y(x), singsol=all)� �

y(x) = c1 + x

x+ 1

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20� �
DSolve[(1+x)*y'[x]-(1-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
x+ 1

y(x) → 1
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10.1.9 problem 9
Internal problem ID [1878]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ tan(x)− y − 1 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)*tan(x)-y(x)=1,y(x), singsol=all)� �

y(x) = c1 sin(x)− 1

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 17� �
DSolve[y'[x]*Tan[x]-y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1 sin(x)

y(x) → −1
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10.1.10 problem 10
Internal problem ID [1879]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y + 3 + cot(x)y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 10� �
dsolve((y(x)+3)+cot(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = cos(x)c1 − 3

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 17� �
DSolve[(y[x]+3)+Cot[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3 + c1 cos(x)

y(x) → −3
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10.1.11 problem 11
Internal problem ID [1880]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x

y
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)=x/y(x),y(x), singsol=all)� �

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 35� �
DSolve[y'[x]==x/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 + 2c1

y(x) →
√
x2 + 2c1
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10.1.12 problem 12
Internal problem ID [1881]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x′ − 1 + sin (2t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(x(t),t)=1-sin(2*t),x(t), singsol=all)� �

x(t) = cos (2t)
2 + t+ c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 17� �
DSolve[x'[t]==1-Sin[2*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → t+ 1
2 cos(2t) + c1
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10.1.13 problem 13
Internal problem ID [1882]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)+y(x)=y(x)^2,y(x), singsol=all)� �

y(x) = 1
xc1 + 1

3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 25� �
DSolve[x*y'[x]+y[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
1 + ec1x

y(x) → 0

y(x) → 1
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10.1.14 problem 14
Internal problem ID [1883]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x)
(
cos2(y)

)
+
(
cos2(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve(sin(x)*cos(y(x))^2+cos(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − arctan
(
cos(x)c1 + 1

cos(x)

)

3 Solution by Mathematica
Time used: 1.588 (sec). Leaf size: 31� �
DSolve[Sin[x]*Cos[y[x]]^2+Cos[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(− sec(x) + c1)

y(x) → −π

2

y(x) → π

2
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10.1.15 problem 15
Internal problem ID [1884]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sec(x)
(
cos2(y)

)
− cos(x) sin(y)y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 11� �
dsolve(sec(x)*cos(y(x))^2=cos(x)*sin(y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) = arccos
(

1
tan(x) + c1

)

3 Solution by Mathematica
Time used: 0.779 (sec). Leaf size: 45� �
DSolve[Sec[x]*Cos[y[x]]^2==Cos[x]*Sin[y[x]]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1(tan(x) + 2c1)

y(x) → sec−1(tan(x) + 2c1)

y(x) → −π

2

y(x) → π

2
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10.1.16 problem 16
Internal problem ID [1885]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y − xy(y′ − 1) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 19� �
dsolve(y(x)+x*diff(y(x),x)=x*y(x)*(diff(y(x),x)-1),y(x), singsol=all)� �

y(x) = −LambertW
(
−e−x

xc1

)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 23� �
DSolve[y[x]+x*y'[x]==x*y[x]*(y'[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−e−x−c1

x

)
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10.1.17 problem 17
Internal problem ID [1886]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yx+
√
x2 + 1 y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(x*y(x)+sqrt(1+x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1e−
√
x2+1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 26� �
DSolve[x*y[x]+Sqrt[1+x^2]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−
√
x2+1

y(x) → 0
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10.1.18 problem 18
Internal problem ID [1887]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − yx− y′x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(y(x)=x*y(x)+x^2*diff(y(x),x),y(x), singsol=all)� �

y(x) = c1e−
1
x

x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 23� �
DSolve[y[x]==x*y[x]+x^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−1/x

x

y(x) → 0
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10.1.19 problem 19
Internal problem ID [1888]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

tan(x)
(
sin2(x)

)
+
(
cos2(x)

)
cot(y)y′ = 0

3 Solution by Maple
Time used: 1.163 (sec). Leaf size: 38� �
dsolve(tan(x)*sin(x)^2+cos(x)^2*cot(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arcsin
(
e

−2 cos(2x)c1+cos(2x)−2c1−1
2 cos(2x)+2

cos(x)

)

3 Solution by Mathematica
Time used: 11.451 (sec). Leaf size: 24� �
DSolve[Tan[x]*Sin[x]^2+Cos[x]^2*Cot[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
1
8c1e

− 1
2 sec2(x) sec(x)

)
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10.1.20 problem 20
Internal problem ID [1889]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2 + yy′ + yy′x2 − 1 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 31� �
dsolve(y(x)^2+y(x)*diff(y(x),x)+x^2*y(x)*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) =
√

e−2 arctan(x)c1 + 1

y(x) = −
√

e−2 arctan(x)c1 + 1

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 55� �
DSolve[y[x]^2+y[x]*y'[x]+x^2*y[x]*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

1 + e−2ArcTan(x)+2c1

y(x) →
√
1 + e−2ArcTan(x)+2c1

y(x) → −1

y(x) → 1
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10.1.21 problem 21
Internal problem ID [1890]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

x
= 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 7� �
dsolve([diff(y(x),x)=y(x)/x,y(1) = 3],y(x), singsol=all)� �

y(x) = 3x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 8� �
DSolve[{y'[x]==y[x]/x,y[1]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x

2986
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10.1.22 problem 22
Internal problem ID [1891]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ 2y = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 9� �
dsolve([x*diff(y(x),x)+2*y(x)=0,y(2) = 1],y(x), singsol=all)� �

y(x) = 4
x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10� �
DSolve[{x*y'[x]+2*y[x]==0,y[2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
x2

2987
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10.1.23 problem 23
Internal problem ID [1892]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(y) sin(x) + cos(x) sin(y)y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.256 (sec). Leaf size: 15� �
dsolve([sin(x)*cos(y(x))+cos(x)*sin(y(x))*diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) = arccos
(

1
cos(x)

)
(1− 2_B5)

3 Solution by Mathematica
Time used: 2.246 (sec). Leaf size: 17� �
DSolve[{Sin[x]*Cos[y[x]]+Cos[x]*Sin[y[x]]*y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos(sec(x))

y(x) → ArcCos(sec(x))

2988
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10.1.24 problem 24
Internal problem ID [1893]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 + y2 = 0

With initial conditions

[y(3) = 1]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 14� �
dsolve([x^2*diff(y(x),x)+y(x)^2=0,y(3) = 1],y(x), singsol=all)� �

y(x) = 3x
4x− 3

3 Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 15� �
DSolve[{x^2*y'[x]+y[x]^2==0,y[3]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x
4x− 3
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10.1.25 problem 25
Internal problem ID [1894]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ey = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)=exp(y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = − ln (1− x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 13� �
DSolve[{y'[x]==Exp[y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(1− x)
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10.1.26 problem 26
Internal problem ID [1895]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

ey(y′ + 1)− 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.279 (sec). Leaf size: 32� �
dsolve([exp(y(x))*(diff(y(x),x)+1)=1,y(0) = 1],y(x), singsol=all)� �

y(x) = −x+ ln (−ex − e + 1)− iπ

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 17� �
DSolve[{Exp[y[x]]*(y'[x]+1)==1,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
(e− 1)e−x + 1

)
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10.1.27 problem 27
Internal problem ID [1896]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y2 − y′

x3 (x− 1) = 0

With initial conditions

[y(2) = 0]

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 17� �
dsolve([(1+y(x)^2)=diff(y(x),x)/(x^3*(x-1)),y(2) = 0],y(x), singsol=all)� �

y(x) = tan
(
1
5x

5 − 1
4x

4 − 12
5

)

3 Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 21� �
DSolve[{(1+y[x]^2)==y'[x]/(x^3*(x-1)),y[2]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(

1
20
(
x4(4x− 5)− 48

))
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10.1.28 problem 28
Internal problem ID [1897]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2 + 3y′x− y3 − 2y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 7� �
dsolve([x^2+3*x*diff(y(x),x)=y(x)^3+2*y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = x
2
3

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x^2+3*x*y'[x]==y[x]^3+2*y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �
{}
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10.1.29 problem 29
Internal problem ID [1898]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + x+ 1

)
y′ − y2 − 2y − 5 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.479 (sec). Leaf size: 35� �
dsolve([(x^2+x+1)*diff(y(x),x)=y(x)^2+2*y(x)+5,y(1) = 1],y(x), singsol=all)� �

y(x) = −1 + 2 cot

4π
√
3

9 −
4
√
3 arctan

(
(1+2x)

√
3

3

)
3 + π

4


3 Solution by Mathematica
Time used: 1.007 (sec). Leaf size: 44� �
DSolve[{(x^2+x+1)*y'[x]==y[x]^2+2*y[x]+5,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 tan

4ArcTan
(

2x+1√
3

)
√
3

+ 1
36

(
9− 16

√
3
)
π

− 1

2994



10.1. Exercis 5, page 21 CHAPTER 10. DIFFERENTIAL . . .

10.1.30 problem 30
Internal problem ID [1899]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 5, page 21
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 2x− 8

)
y′ − y2 − y + 2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 31� �
dsolve([(x^2-2*x-8)*diff(y(x),x)=y(x)^2+y(x)-2,y(0) = 0],y(x), singsol=all)� �

y(x) = 2x+ 8− 2
√
−2x2 + 4x+ 16

3x+ 4

3 Solution by Mathematica
Time used: 0.54 (sec). Leaf size: 34� �
DSolve[{(x^2-2*x-8)*y'[x]==y[x]^2+y[x]-2,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
−2x2 + 4x+ 16 + 2x+ 8

3x+ 4
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10.2.1 problem 1
Internal problem ID [1900]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x+ y − y′x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(x+y(x)=x*diff(y(x),x),y(x), singsol=all)� �

y(x) = (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 12� �
DSolve[x+y[x]==x*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x) + c1)
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10.2.2 problem 2
Internal problem ID [1901]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ + x− y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 24� �
dsolve((x+y(x))*diff(y(x),x)+x=y(x),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 34� �
DSolve[(x+y[x])*y'[x]+x==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
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10.2.3 problem 3
Internal problem ID [1902]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y − √
yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(x*y(x)),y(x), singsol=all)� �

− y(x)√
xy(x)

+ ln(x)
2 − c1 = 0

3 Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 17� �
DSolve[x*y'[x]-y[x]==Sqrt[x*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x(log(x) + c1)2
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10.2.4 problem 4
Internal problem ID [1903]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x− y

x+ 4y = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 53� �
dsolve(diff(y(x),x)=(2*x-y(x))/(x+4*y(x)),y(x), singsol=all)� �

y(x) =
−xc1

4 −

√
9c21x2 + 8

4
c1

y(x) =
−xc1

4 +

√
9c21x2 + 8

4
c1

3000
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3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 101� �
DSolve[y'[x]==(2*x-y[x])/(x+4*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−x−

√
9x2 + 8ec1

)
y(x) → 1

4

(
−x+

√
9x2 + 8ec1

)
y(x) → 1

4

(
−3

√
x2 − x

)
y(x) → 1

4

(
3
√
x2 − x

)
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10.2.5 problem 5
Internal problem ID [1904]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√

x2 − y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(x^2-y(x)^2),y(x), singsol=all)� �

− arctan
(

y(x)√
x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.436 (sec). Leaf size: 17� �
DSolve[x*y'[x]-y[x]==Sqrt[x^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(i log(x) + c1)
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10.2.6 problem 6
Internal problem ID [1905]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x+ yy′ − 2y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 18� �
dsolve(x+y(x)*diff(y(x),x)=2*y(x),y(x), singsol=all)� �

y(x) = x(LambertW (xc1) + 1)
LambertW (xc1)

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 33� �
DSolve[x+y[x]*y'[x]==2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log
(
y(x)
x

− 1
)
− 1

y(x)
x

− 1
= − log(x) + c1, y(x)

]
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10.2.7 problem 7
Internal problem ID [1906]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y +
√

y2 − x2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)-y(x)+sqrt(y(x)^2-x^2)=0,y(x), singsol=all)� �

y(x) +
√
y(x)2 − x2 − c1 = 0

3 Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 15� �
DSolve[x*y'[x]-y[x]+Sqrt[y[x]^2-x^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(− log(x) + c1)
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10.2.8 problem 8
Internal problem ID [1907]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 + y2 − y′yx = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 28� �
dsolve((x^2+y(x)^2)=x*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) =
√
2 ln(x) + c1 x

y(x) = −
√
2 ln(x) + c1 x

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 36� �
DSolve[(x^2+y[x]^2)==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

2 log(x) + c1

y(x) → x
√

2 log(x) + c1
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10.2.9 problem 9
Internal problem ID [1908]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve (
yx− x2) y′ − y2 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 21� �
dsolve((x*y(x)-x^2)*diff(y(x),x)-y(x)^2=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 9.063 (sec). Leaf size: 25� �
DSolve[(x*y[x]-x^2)*y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0

3006
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10.2.10 problem 10
Internal problem ID [1909]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x+ y − 2√yx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 58� �
dsolve(x*diff(y(x),x)+y(x)=2*sqrt(x*y(x)),y(x), singsol=all)� �

√
xy(x)

(−x+ y(x))
(√

xy(x) − x
)
x
+ 1

(−x+ y(x))
(√

xy(x) − x
) − c1 = 0

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 26� �
DSolve[x*y'[x]+y[x]==2*Sqrt[x*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ e

c1
2

)
2

x

y(x) → x
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10.2.11 problem 11
Internal problem ID [1910]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (x− y) y′ = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 49� �
dsolve((x+y(x))+(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
xc1 −

√
2c21x2 + 1
c1

y(x) =
xc1 +

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 86� �
DSolve[(x+y[x])+(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x2 + e2c1

y(x) → x+
√
2x2 + e2c1

y(x) → x−
√
2
√
x2

y(x) →
√
2
√
x2 + x
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10.2.12 problem 12
Internal problem ID [1911]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y
(
x2 − yx+ y2

)
+ xy′

(
x2 + yx+ y2

)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 20� �
dsolve(y(x)*(x^2-x*y(x)+y(x)^2)+x*diff(y(x),x)*(x^2+x*y(x)+y(x)^2)=0,y(x), singsol=all)� �

y(x) = tan (RootOf (_Z + ln (tan (_Z )) + 2 ln(x) + 2c1))x

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 26� �
DSolve[y[x]*(x^2-x*y[x]+y[x]^2)+x*y'[x]*(x^2+x*y[x]+y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ log

(
y(x)
x

)
= −2 log(x) + c1, y(x)

]
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10.2.13 problem 13
Internal problem ID [1912]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − x sin
(y
x

)
= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
dsolve(diff(y(x),x)*x-y(x)-x*sin(y(x)/x)=0,y(x), singsol=all)� �

y(x) = arctan
(

2xc1
c21x

2 + 1 ,−
c21x

2 − 1
c21x

2 + 1

)
x

3 Solution by Mathematica
Time used: 1.882 (sec). Leaf size: 41� �
DSolve[y'[x]*x-y[x]-x*Sin[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(ec1x)

y(x) → 0

y(x) → πx(−1)
⌊
1
2−

arg(x)
π

⌋
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10.2.14 problem 14
Internal problem ID [1913]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
− cosh

(y
x

)
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=y(x)/x+cosh(y(x)/x),y(x), singsol=all)� �

y(x) = ln
(
tan

(
ln(x)
2 + c1

2

))
x

3 Solution by Mathematica
Time used: 13.2 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]/x+Cosh[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x tanh−1
(
tan

(
1
2(log(x) + c1)

))
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10.2.15 problem 15
Internal problem ID [1914]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 + y2 − 2y′yx = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 23� �
dsolve([(x^2+y(x)^2)=2*x*y(x)*diff(y(x),x),y(-1) = 0],y(x), singsol=all)� �

y(x) =
√

(x+ 1)x

y(x) = −
√
(x+ 1)x

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 36� �
DSolve[{(x^2+y[x]^2)==2*x*y[x]*y'[x],y[-1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ 1

y(x) →
√
x
√
x+ 1
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10.2.16 problem 16
Internal problem ID [1915]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x

y
+ y

x

)
y′ + 1 = 0

3 Solution by Maple
Time used: 0.349 (sec). Leaf size: 223� �
dsolve((x/y(x)+y(x)/x)*diff(y(x),x)+1=0,y(x), singsol=all)� �

y(x) =

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) =

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1
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3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 121� �
DSolve[(x/y[x]+y[x]/x)*y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 −

√
x4 + e4c1

y(x) →
√

−x2 −
√
x4 + e4c1

y(x) → −
√
−x2 +

√
x4 + e4c1

y(x) →
√

−x2 +
√
x4 + e4c1
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10.2.17 problem 17
Internal problem ID [1916]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

e
y
xx+ y − y′x = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 15� �
dsolve([x*exp(y(x)/x)+y(x)=x*diff(y(x),x),y(1) = 0],y(x), singsol=all)� �

y(x) = ln
(
− 1
ln(x)− 1

)
x

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 15� �
DSolve[{x*Exp[y[x]/x]+y[x]==x*y'[x],y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(1− log(x))
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10.2.18 problem 18
Internal problem ID [1917]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y

x− y
= 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 23� �
dsolve([diff(y(x),x)=(x+y(x))/(x-y(x)),y(1) = 0],y(x), singsol=all)� �

y(x) =
sin
(
RootOf

(
2_Z − ln

(
1

cos(_Z)2

)
− 2 ln(x)

))
x

cos
(
RootOf

(
2_Z − ln

(
1

cos(_Z)2

)
− 2 ln(x)

))
3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 33� �
DSolve[{y'[x]==(x+y[x])/(x-y[x]),y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x), y(x)

]
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10.2.19 problem 19
Internal problem ID [1918]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
− tan

(y
x

)
= 0

With initial conditions

[y(6) = π]

3 Solution by Maple
Time used: 0.464 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)=y(x)/x+tan(y(x)/x),y(6) = Pi],y(x), singsol=all)� �

y(x) = arcsin
( x

12

)
x

3 Solution by Mathematica
Time used: 0.954 (sec). Leaf size: 13� �
DSolve[{y'[x]==y[x]/x+Tan[y[x]/x],y[6]==Pi},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
( x

12

)
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10.2.20 problem 20
Internal problem ID [1919]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve (
3xy − 2x2) y′ − 2y2 + xy = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.528 (sec). Leaf size: 116� �
dsolve([(3*x*y(x)-2*x^2)*diff(y(x),x)=2*y(x)^2-x*y(x),y(1) = -1],y(x), singsol=all)� �

y(x) =

(
i
√
3 − 1

)(
−27x2 + x3 + 3

√
3

√
−2x5 + 27x4

) 1
3

6

−
x

(
i
√
3 x+ x− 2

(
−27x2 + x3 + 3

√
3

√
−2x5 + 27x4

) 1
3
)

6
(
−27x2 + x3 + 3

√
3

√
−2x5 + 27x4

) 1
3

3 Solution by Mathematica
Time used: 14.166 (sec). Leaf size: 134� �
DSolve[{(3*x*y[x]-2*x^2)*y'[x]==2*y[x]^2-x*y[x],y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
3
√

3
√
3
√

(27− 2x)x4 + (x− 27)x2 − x

)(
i
(√

3 + i
)

3
√

3
√
3
√
(27− 2x)x4 + (x− 27)x2 + i

√
3 x+ x

)
6 3
√

3
√
3
√

(27− 2x)x4 + (x− 27)x2
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10.2.21 problem 21
Internal problem ID [1920]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x− k
√
x2 + y2

= 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)=y(x)/(x-k*sqrt(x^2+y(x)^2)),y(x), singsol=all)� �

−c1 +
√

x2 + y(x)2 y(x)k−1 + xy(x)k−1 = 0

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 59� �
DSolve[y'[x]==y[x]/(x-k*Sqrt[x^2+y[x]^2]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
(k − 1) log

(√
y(x)2
x2 + 1 − 1

)
+ (k + 1) log

(√
y(x)2
x2 + 1 + 1

))
=

−k log(x) + c1, y(x)
]
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10.2.22 problem 22
Internal problem ID [1921]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y2(yy′ − x) + x3 = 0

3 Solution by Maple
Time used: 0.218 (sec). Leaf size: 50� �
dsolve(y(x)^2*(y(x)*diff(y(x),x)-x)+x^3=0,y(x), singsol=all)� �
y(x) = RootOf

(
2_Z 2

+
√
3 tan

(
RootOf

(√
3 ln

(
3(tan2 (_Z ))x4

4 + 3x4

4

)
+4

√
3 c1− 2_Z

))
− 1
)
x

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 63� �
DSolve[y[x]^2*(y[x]*y'[x]-x)+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


ArcTan

(
2y(x)2

x2 −1√
3

)
2
√
3

+ 1
4 log

(
y(x)4
x4 − y(x)2

x2 + 1
)

= − log(x) + c1, y(x)
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10.2.23 problem 23
Internal problem ID [1922]

Book: Differential Equations, Nelson, Folley, Coral, 3rd ed, 1964
Section: Exercis 6, page 25
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
− tanh

(y
x

)
= 0

3 Solution by Maple
Time used: 0.334 (sec). Leaf size: 113� �
dsolve(diff(y(x),x)=y(x)/x+tanh(y(x)/x),y(x), singsol=all)� �

y(x) = arctanh

 c1x
2 −

√
c21x

4 − c1x2

c1x2 − 1−
√
c21x

4 − c1x2

x

y(x) = arctanh

 c1x
2 +

√
c21x

4 − c1x2

c1x2 − 1 +
√
c21x

4 − c1x2

x

3 Solution by Mathematica
Time used: 1.462 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]/x+Tanh[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x sinh−1 (ec1x)

y(x) → 0
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11.1.1 problem 2(a)
Internal problem ID [1923]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=2,y(x), singsol=all)� �

y(x) = 2x+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 11� �
DSolve[y'[x]==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1
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11.1.2 problem 2(b)
Internal problem ID [1924]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2 e3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=2*exp(3*x),y(x), singsol=all)� �

y(x) = 2 e3x
3 + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[y'[x]==2*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e3x
3 + c1
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11.1.3 problem 2(c)
Internal problem ID [1925]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2√
1− x2

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2/sqrt(1-x^2),y(x), singsol=all)� �

y(x) = 2 arcsin(x) + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[y'[x]==2/Sqrt[1-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan
(

x√
1− x2

)
+ c1
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11.1.4 problem 2(d)
Internal problem ID [1926]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ex2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=exp(x^2),y(x), singsol=all)� �

y(x) =
√
π erfi(x)

2 + c1

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 16� �
DSolve[y'[x]==Exp[x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2
F (x) + c1
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11.1.5 problem 2(e)
Internal problem ID [1927]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ex2
x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=x*exp(x^2),y(x), singsol=all)� �

y(x) = ex2

2 + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 17� �
DSolve[y'[x]==x*Exp[x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2

2 + c1
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11.1.6 problem 2(a)
Internal problem ID [1928]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − arcsin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=arcsin(x),y(x), singsol=all)� �

y(x) = x arcsin(x) +
√
−x2 + 1 + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[y'[x]==ArcSin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(x) +
√
1− x2 + c1
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11.1.7 problem 3(a)
Internal problem ID [1929]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=y(x)*x,y(x), singsol=all)� �

y(x) = ex2
2 c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 22� �
DSolve[y'[x]==y[x]*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2
2

y(x) → 0
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11.1.8 problem 3(b)
Internal problem ID [1930]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=y(x)^2*x^2,y(x), singsol=all)� �

y(x) = 3
−x3 + 3c1

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 22� �
DSolve[y'[x]==y[x]^2*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
x3 + 3c1

y(x) → 0
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11.1.9 problem 3(c)
Internal problem ID [1931]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + eyx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=-x*exp(y(x)),y(x), singsol=all)� �

y(x) = ln
(

2
x2 + 2c1

)

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 19� �
DSolve[y'[x]==-x*Exp[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(2)− log
(
x2 − 2c1

)
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11.1.10 problem 3(d)
Internal problem ID [1932]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ sin(y)− x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)*sin(y(x))=x^2,y(x), singsol=all)� �

y(x) = π − arccos
(
x3

3 + c1

)

3 Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 37� �
DSolve[y'[x]*Sin[y[x]]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−x3

3 − c1

)
y(x) → ArcCos

(
−x3

3 − c1

)
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11.1.11 problem 3(e)
Internal problem ID [1933]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x−
√

1− y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)*x=sqrt(1-y(x)^2),y(x), singsol=all)� �

y(x) = sin (ln(x) + c1)

3 Solution by Mathematica
Time used: 1.833 (sec). Leaf size: 58� �
DSolve[y'[x]*x==Sqrt[1-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → −1

y(x) → 1
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11.1.12 problem 3(f)
Internal problem ID [1934]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(f).
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve((diff(y(x),x))^2-y(x)^2=0,y(x), singsol=all)� �

y(x) = c1ex

y(x) = e−xc1

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 28� �
DSolve[(y'[x])^2-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

y(x) → c1e
x

y(x) → 0
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11.1.13 problem 3(g)
Internal problem ID [1935]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(g).
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 3y′ + 2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)^2-3*diff(y(x),x)+2=0,y(x), singsol=all)� �

y(x) = 2x+ c1

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19� �
DSolve[(y'[x])^2-3*y'[x]+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1

y(x) → 2x+ c1

3037



11.1. Exercis 2, page 5 CHAPTER 11. ELEMENTARY . . .

11.1.14 problem 3(h)
Internal problem ID [1936]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x2 + 1

)
y′ − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 8� �
dsolve((1+x^2)*diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = arctan(x) + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10� �
DSolve[(1+x^2)*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(x) + c1

3038



11.1. Exercis 2, page 5 CHAPTER 11. ELEMENTARY . . .

11.1.15 problem 3(i)
Internal problem ID [1937]

Book: Elementary Differential Equations, Martin, Reissner, 2nd ed, 1961
Section: Exercis 2, page 5
Problem number: 3(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ sin(x)− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)*sin(x)=1,y(x), singsol=all)� �

y(x) = ln (csc(x)− cot(x)) + c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24� �
DSolve[y'[x]*Sin[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c1
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12.1.1 problem 1.1-2 (a)
Internal problem ID [1938]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − t2 − 3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(t),t)=t^2+3,y(t), singsol=all)� �

y(t) = 1
3t

3 + 3t+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y'[t]==t^2+3,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t3

3 + 3t+ c1
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12.1.2 problem 1.1-2 (b)
Internal problem ID [1939]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − e2tt = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(t),t)=t*exp(2*t),y(t), singsol=all)� �

y(t) = (2t− 1) e2t
4 + c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y'[t]==t*Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

2t(2t− 1) + c1
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12.1.3 problem 1.1-2 (c)
Internal problem ID [1940]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − sin (3t) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=sin(3*t),y(t), singsol=all)� �

y(t) = −cos (3t)
3 + c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16� �
DSolve[y'[t]==Sin[3*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1
3 cos(3t) + c1
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12.1.4 problem 1.1-2 (d)
Internal problem ID [1941]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
(
sin2(t)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(t),t)=sin(t)^2,y(t), singsol=all)� �

y(t) = t

2 + c1 −
sin (2t)

4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 21� �
DSolve[y'[t]==Sin[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t

2 − 1
4 sin(2t) + c1
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12.1.5 problem 1.1-2 (e)
Internal problem ID [1942]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − t

t2 + 4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(t),t)=t/(t^2+4),y(t), singsol=all)� �

y(t) = ln (t2 + 4)
2 + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[y'[t]==t/(t^2+4),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2 log

(
t2 + 4

)
+ c1
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12.1.6 problem 1.1-2 (f)
Internal problem ID [1943]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ln(t) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(t),t)=ln(t),y(t), singsol=all)� �

y(t) = t ln(t)− t+ c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[y'[t]==Log[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t+ t log(t) + c1
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12.1.7 problem 1.1-2 (g)
Internal problem ID [1944]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-2, page 6
Problem number: 1.1-2 (g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − t√
t + 1

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(t),t)=t/(sqrt(t)+1),y(t), singsol=all)� �

y(t) = 2t 3
2

3 − t+ 2
√
t − 2 ln

(√
t + 1

)
+ c1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 25� �
DSolve[y'[t]==1/(1+Sqrt[t]),y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
√
t − 2 log

(√
t + 1

)
+ c1
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12.2 Problem 1.1-3, page 6
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12.2.1 problem 1.1-3 (a)
Internal problem ID [1945]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2y + 4 = 0

With initial conditions

[y(0) = 5]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 12� �
dsolve([diff(y(t),t)=2*y(t)-4,y(0) = 5],y(t), singsol=all)� �

y(t) = 2 + 3 e2t

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 14� �
DSolve[{y'[t]==2*y[t]-4,y[0]==5},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3e2t + 2
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12.2.2 problem 1.1-3 (b)
Internal problem ID [1946]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y3 = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 13� �
dsolve([diff(y(t),t)=-y(t)^3,y(1) = 3],y(t), singsol=all)� �

y(t) = 3√
18t− 17

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y'[t]==-y[t]^3,y[1]==3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3√
18t− 17
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12.2.3 problem 1.1-3 (c)
Internal problem ID [1947]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − et
y

= 0

With initial conditions

[y(ln(2)) = −8]

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 14� �
dsolve([diff(y(t),t)=exp(t)/y(t),y(ln(2)) = -8],y(t), singsol=all)� �

y(t) = −
√
2 et + 60

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 21� �
DSolve[{y'[t]==Exp[t]/y[t],y[Log[2]]==-8},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
√
2
√
et + 30
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12.2.4 problem 1.1-3 (d)
Internal problem ID [1948]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − e2tt = 0

With initial conditions

[y(1) = 5]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 21� �
dsolve([diff(y(t),t)=t*exp(2*t),y(1) = 5],y(t), singsol=all)� �

y(t) = (2t− 1) e2t
4 + 5− e2

4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[{y'[t]==t*Exp[2*t],y[1]==5},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4
(
e2t(2t− 1)− e2 + 20

)
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12.2.5 problem 1.1-3 (e)
Internal problem ID [1949]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
(
sin2(t)

)
= 0

With initial conditions [
y
(π
6

)
= 3
]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 23� �
dsolve([diff(y(t),t)=sin(t)^2,y(1/6*Pi) = 3],y(t), singsol=all)� �

y(t) = t

2 + 3− π

12 +
√
3
8 − sin (2t)

4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31� �
DSolve[{y'[t]==Sin[t]^2,y[Pi/6]==3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
24

(
3
(
4t+

√
3 + 24

)
− 6 sin(2t)− 2π

)
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12.2.6 problem 1.1-3 (f)
Internal problem ID [1950]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-3, page 6
Problem number: 1.1-3 (f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 8 e4t − t = 0

With initial conditions

[y(0) = 12]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve([diff(y(t),t)=8*exp(4*t)+t,y(0) = 12],y(t), singsol=all)� �

y(t) = t2

2 + 2 e4t + 10

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21� �
DSolve[{y'[t]==8*Exp[4*t]+t,y[0]==12},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
t2 + 4e4t + 20

)
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12.3 Problem 1.1-4, page 7

Local contents
12.3.1 problem 1.1-4 (a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3058
12.3.2 problem 1.1-4 (b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3059
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12.3.1 problem 1.1-4 (a)
Internal problem ID [1951]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-4, page 7
Problem number: 1.1-4 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

t
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 7� �
dsolve(diff(y(t),t)=y(t)/t,y(t), singsol=all)� �

y(t) = c1t

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14� �
DSolve[y'[t]==y[t]/t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t

y(t) → 0
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12.3.2 problem 1.1-4 (b)
Internal problem ID [1952]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-4, page 7
Problem number: 1.1-4 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + t

y
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(y(t),t)=-t/y(t),y(t), singsol=all)� �

y(t) =
√

−t2 + c1

y(t) = −
√

−t2 + c1

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 39� �
DSolve[y'[t]==-t/y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
√
−t2 + 2c1

y(t) →
√
−t2 + 2c1
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12.4 Problem 1.1-5, page 7

Local contents
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12.4. Problem 1.1-5, page 7 CHAPTER 12. ORDINARY . . .

12.4.1 problem 1.1-5
Internal problem ID [1953]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-5, page 7
Problem number: 1.1-5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2 + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=y(t)^2-y(t),y(t), singsol=all)� �

y(t) = 1
1 + c1et

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 25� �
DSolve[y'[t]==y[t]^2-y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
1 + et+c1

y(t) → 0

y(t) → 1

3061



12.5. Problem 1.1-6, page 7 CHAPTER 12. ORDINARY . . .

12.5 Problem 1.1-6, page 7

Local contents
12.5.1 problem 1.1-6 (a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3063
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12.5.3 problem 1.1-6 (c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3065
12.5.4 problem 1.1-6 (d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3066
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12.5. Problem 1.1-6, page 7 CHAPTER 12. ORDINARY . . .

12.5.1 problem 1.1-6 (a)
Internal problem ID [1954]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-6, page 7
Problem number: 1.1-6 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 10� �
dsolve(diff(y(t),t)=y(t)-1,y(t), singsol=all)� �

y(t) = 1 + c1et

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18� �
DSolve[y'[t]==y[t]-1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1 + c1e
t

y(t) → 1

3063



12.5. Problem 1.1-6, page 7 CHAPTER 12. ORDINARY . . .

12.5.2 problem 1.1-6 (b)
Internal problem ID [1955]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-6, page 7
Problem number: 1.1-6 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1 + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=1-y(t),y(t), singsol=all)� �

y(t) = 1 + e−tc1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20� �
DSolve[y'[t]==1-y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1 + c1e
−t

y(t) → 1
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12.5. Problem 1.1-6, page 7 CHAPTER 12. ORDINARY . . .

12.5.3 problem 1.1-6 (c)
Internal problem ID [1956]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-6, page 7
Problem number: 1.1-6 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y3 + y2 = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 16� �
dsolve(diff(y(t),t)=y(t)^3-y(t)^2,y(t), singsol=all)� �

y(t) = 1
LambertW (−c1et−1) + 1

3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 38� �
DSolve[y'[t]==y[t]^3-y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → InverseFunction
[

1
#1 + log(1−#1)− log(#1)&

]
[t+ c1]

y(t) → 0

y(t) → 1
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12.5. Problem 1.1-6, page 7 CHAPTER 12. ORDINARY . . .

12.5.4 problem 1.1-6 (d)
Internal problem ID [1957]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.1-6, page 7
Problem number: 1.1-6 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1 + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 8� �
dsolve(diff(y(t),t)=1-y(t)^2,y(t), singsol=all)� �

y(t) = tanh (t+ c1)

3 Solution by Mathematica
Time used: 0.66 (sec). Leaf size: 22� �
DSolve[y'[t]==1-y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → tanh(t− c1)

y(t) → −1

y(t) → 1

3066
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12.6 Problem 1.2-1, page 12
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.1 problem 1.2-1 (a)
Internal problem ID [1958]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y
(
t2 + 1

)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(t),t)=(t^2+1)*y(t),y(t), singsol=all)� �

y(t) = c1e
t
(
t2+3

)
3

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 24� �
DSolve[y'[t]==(t^2+1)*y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t3
3 +t

y(t) → 0
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.2 problem 1.2-1 (b)
Internal problem ID [1959]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(t),t)=-y(t),y(t), singsol=all)� �

y(t) = e−tc1

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 18� �
DSolve[y'[t]==-y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
−t

y(t) → 0
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.3 problem 1.2-1 (c)
Internal problem ID [1960]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y − e−3t = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(t),t)=2*y(t)+exp(-3*t),y(t), singsol=all)� �

y(t) =
(
−e−5t

5 + c1

)
e2t

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 23� �
DSolve[y'[t]==2*y[t]+Exp[-3*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −e−3t

5 + c1e
2t
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.4 problem 1.2-1 (d)
Internal problem ID [1961]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − e2t = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=2*y(t)+exp(2*t),y(t), singsol=all)� �

y(t) = (t+ c1) e2t

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 15� �
DSolve[y'[t]==2*y[t]+Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t(t+ c1)
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.5 problem 1.2-1 (e)
Internal problem ID [1962]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − t+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(t),t)=-y(t)+t,y(t), singsol=all)� �

y(t) = t− 1 + e−tc1

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 16� �
DSolve[y'[t]==-y[t]+t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t+ c1e
−t − 1
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.6 problem 1.2-1 (f)
Internal problem ID [1963]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y + ty′ − sin(t) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(t*diff(y(t),t)+2*y(t)=sin(t),y(t), singsol=all)� �

y(t) = sin(t)− cos(t)t+ c1
t2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 10� �
DSolve[t*y'[t]==Sin[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → Si(t) + c1

3073



12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.7 problem 1.2-1 (g)
Internal problem ID [1964]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − tan(t)y − sec(t) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(t),t)=y(t)*tan(t)+sec(t),y(t), singsol=all)� �

y(t) = t+ c1
cos(t)

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 12� �
DSolve[y'[t]==y[t]*Tan[t]+Sec[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (t+ c1) sec(t)
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.8 problem 1.2-1 (h)
Internal problem ID [1965]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2ty
t2 + 1 − t− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(t),t)=2*t/(t^2+1)*y(t)+t+1,y(t), singsol=all)� �

y(t) =
(
ln (t2 + 1)

2 + arctan(t) + c1

)(
t2 + 1

)
3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 26� �
DSolve[y'[t]==2*t/(t^2+1)*y[t]+t+1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
(
t2 + 1

)(
ArcTan(t) + 1

2 log
(
t2 + 1

)
+ c1

)
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12.6. Problem 1.2-1, page 12 CHAPTER 12. ORDINARY . . .

12.6.9 problem 1.2-1 (i)
Internal problem ID [1966]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-1, page 12
Problem number: 1.2-1 (i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − tan(t)y −
(
sec3(t)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(diff(y(t),t)=y(t)*tan(t)+sec(t)^3,y(t), singsol=all)� �

y(t) = tan(t) + c1
cos(t)

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 13� �
DSolve[y'[t]==y[t]*Tan[t]+Sec[t]^3,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sec(t)(tan(t) + c1)

3076



12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7 Problem 1.2-2, page 12

Local contents
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.1 problem 1.2-2 (a)
Internal problem ID [1967]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 8� �
dsolve([diff(y(t),t)=y(t),y(0) = 2],y(t), singsol=all)� �

y(t) = 2 et

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 10� �
DSolve[{y'[t]==y[t],y[0]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2et
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.2 problem 1.2-2 (b)
Internal problem ID [1968]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2y = 0

With initial conditions

[y(ln(3)) = 3]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 10� �
dsolve([diff(y(t),t)=2*y(t),y(ln(3)) = 3],y(t), singsol=all)� �

y(t) = e2t
3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[{y'[t]==2*y[t],y[Log[3]]==3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t

3
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.3 problem 1.2-2 (c)
Internal problem ID [1969]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

ty′ − y − t3 = 0

With initial conditions

[y(1) = −2]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 12� �
dsolve([t*diff(y(t),t)=y(t)+t^3,y(1) = -2],y(t), singsol=all)� �

y(t) = (t2 − 5) t
2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 24� �
DSolve[{y'[t]==y[t]+t^3,y[1]==-2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t(t(t+ 3) + 6) + 14et−1 − 6
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.4 problem 1.2-2 (d)
Internal problem ID [1970]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + tan(t)y − sec(t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 6� �
dsolve([diff(y(t),t)=-tan(t)*y(t)+sec(t),y(0) = 0],y(t), singsol=all)� �

y(t) = sin(t)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 7� �
DSolve[{y'[t]==-Tan[t]*y[t]+Sec[t],y[0]==0},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → sin(t)
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.5 problem 1.2-2 (e)
Internal problem ID [1971]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y
t+ 1 = 0

With initial conditions

[y(0) = 6]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 11� �
dsolve([diff(y(t),t)=2/(1+t)*y(t),y(0) = 6],y(t), singsol=all)� �

y(t) = 6(t+ 1)2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 12� �
DSolve[{y'[t]==2/(1+t)*y[t],y[0]==6},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 6(t+ 1)2
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12.7. Problem 1.2-2, page 12 CHAPTER 12. ORDINARY . . .

12.7.6 problem 1.2-2 (f)
Internal problem ID [1972]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-2, page 12
Problem number: 1.2-2 (f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

ty′ + y − t3 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([t*diff(y(t),t)=-y(t)+t^3,y(1) = 2],y(t), singsol=all)� �

y(t) = t4 + 7
4t

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 25� �
DSolve[{y'[t]==-y[t]+t^3,y[1]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t((t− 3)t+ 6) + 4e1−t − 6
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12.8. Problem 1.2-3, page 12 CHAPTER 12. ORDINARY . . .

12.8 Problem 1.2-3, page 12

Local contents
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12.8. Problem 1.2-3, page 12 CHAPTER 12. ORDINARY . . .

12.8.1 problem 1.2-3 (a)
Internal problem ID [1973]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-3, page 12
Problem number: 1.2-3 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 4 tan (2t) y − tan (2t) = 0

With initial conditions [
y
(π
8

)
= 2
]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 14� �
dsolve([diff(y(t),t)+4*tan(2*t)*y(t)=tan(2*t),y(1/8*Pi) = 2],y(t), singsol=all)� �

y(t) = 7(cos2 (2t))
2 + 1

4

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 15� �
DSolve[{y'[t]+4*Tan[2*t]*y[t]==Tan[2*t],y[Pi/8]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 7
4 cos(4t) + 2
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12.8. Problem 1.2-3, page 12 CHAPTER 12. ORDINARY . . .

12.8.2 problem 1.2-3 (b)
Internal problem ID [1974]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-3, page 12
Problem number: 1.2-3 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

t ln(t)y′ − ln(t)t+ y = 0

With initial conditions

[y(e) = 1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve([t*ln(t)*diff(y(t),t)=t*ln(t)-y(t),y(exp(1)) = 1],y(t), singsol=all)� �

y(t) = t ln(t)− t+ 1
ln(t)

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 17� �
DSolve[{t*Log[t]*y'[t]==t*Log[t]-y[t],y[Exp[1]]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t+ 1− t

log(t)
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12.8.3 problem 1.2-3 (c)
Internal problem ID [1975]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-3, page 12
Problem number: 1.2-3 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2y
−t2 + 1 − 3 = 0

With initial conditions [
y

(
1
2

)
= 1
]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 34� �
dsolve([diff(y(t),t)=2/(1-t^2)*y(t)+3,y(1/2) = 1],y(t), singsol=all)� �

y(t) = (t+ 1) (18t− 36 ln (t+ 1)− 11 + 36 ln(3)− 36 ln(2))
6t− 6

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 34� �
DSolve[{y'[t]==2/(1-t^2)*y[t]+3,y[1/2]==1},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
(t+ 1)

(
18t− 36 log(t+ 1)− 11 + 36 log

(3
2

))
6(t− 1)
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12.8.4 problem 1.2-3 (d)
Internal problem ID [1976]

Book: Ordinary Differential Equations, Robert H. Martin, 1983
Section: Problem 1.2-3, page 12
Problem number: 1.2-3 (d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(t)y − 6
(
cos2(t)

)
= 0

With initial conditions [
y
(π
4

)
= 3
]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 21� �
dsolve([diff(y(t),t)=-cot(t)*y(t)+6*cos(t)^2,y(1/4*Pi) = 3],y(t), singsol=all)� �

y(t) = −2(cos3(t)) + 2
√
2

sin(t)

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 23� �
DSolve[{y'[t]==-Cot[t]*y[t]+6*Cos[t]^2,y[Pi/4]==3},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
√
2 csc(t)− 2 cos2(t) cot(t)
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13.1.1 problem Problem 14.2 (a)
Internal problem ID [1977]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)-x*y(x)^3=0,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1

y(x) = − 1√
−x2 + c1

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 44� �
DSolve[y'[x]-x*y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x2 − 2c1

y(x) → 1√
−x2 − 2c1

y(x) → 0
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13.1.2 problem Problem 14.2 (b)
Internal problem ID [1978]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′

tan(x) −
y

x2 + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)/tan(x)-y(x)/(1+x^2)=0,y(x), singsol=all)� �

y(x) = c1e
∫ tan(x)

x2+1 dx

3 Solution by Mathematica
Time used: 5.178 (sec). Leaf size: 34� �
DSolve[y'[x]/Tan[x]-y[x]/(1+x^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 exp
(∫ x

1

tan(K[1])
K[1]2 + 1dK[1]

)
y(x) → 0
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13.1.3 problem Problem 14.2 (c)
Internal problem ID [1979]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 + xy2 − 4y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)+x*y(x)^2=4*y(x)^2,y(x), singsol=all)� �

y(x) = x

4 + x ln(x) + xc1

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 24� �
DSolve[y'[x]+x*y[x]^2==4*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
(x− 8)x− 2c1

y(x) → 0
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13.1.4 problem Problem 14.3 (a)
Internal problem ID [1980]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y
(
2x2y2 + 1

)
y′ + x

(
y4 + 1

)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 119� �
dsolve(y(x)*(2*x^2*y(x)^2+1)*diff(y(x),x)+x*(y(x)^4+1)=0,y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
−4x4 − 8c1x2 + 1

2x

y(x) =

√
−2− 2

√
−4x4 − 8c1x2 + 1

2x

y(x) = −
√
2
√
−1 +

√
−4x4 − 8c1x2 + 1
2x

y(x) =
√
2
√
−1 +

√
−4x4 − 8c1x2 + 1
2x
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3 Solution by Mathematica
Time used: 3.404 (sec). Leaf size: 197� �
DSolve[y[x]*(2*x^2*y[x]^2+1)*y'[x]+x*(y[x]^4+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1 +

√
−4x4 + 8c1x2 + 1

x2
√
2

y(x) →

√
−1 +

√
−4x4 + 8c1x2 + 1

x2
√
2

y(x) → −

√
−1 +

√
−4x4 + 8c1x2 + 1

x2
√
2

y(x) →

√
−1 +

√
−4x4 + 8c1x2 + 1

x2
√
2

y(x) → − 4
√
−1

y(x) → 4
√
−1

y(x) → −(−1)3/4

y(x) → (−1)3/4
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13.1.5 problem Problem 14.3 (b)
Internal problem ID [1981]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y′x+ 3x+ y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(2*x*diff(y(x),x)+3*x+y(x)=0,y(x), singsol=all)� �

y(x) = −x+ c1√
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17� �
DSolve[2*x*y'[x]+3*x+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1√
x
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13.1.6 problem Problem 14.3 (c)
Internal problem ID [1982]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve (
cos2(x) + y sin (2x)

)
y′ + y2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 18� �
dsolve((cos(x)^2+y(x)*sin(2*x))*diff(y(x),x)+y(x)^2=0,y(x), singsol=all)� �

c1 +
y(x)2 sin(x)

cos(x) + y(x) = 0

3 Solution by Mathematica
Time used: 1.063 (sec). Leaf size: 80� �
DSolve[(Cos[x]^2+y[x]*Sin[2*x])*y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2 cot(x)

(
1 +

√
sec2(x)

√
cos(x)(cos(x) + 4c1 sin(x))

)
y(x) → 1

2 cot(x)
(
−1 +

√
sec2(x)

√
cos(x)(cos(x) + 4c1 sin(x))

)
y(x) → 0
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13.1.7 problem Problem 14.5 (a)
Internal problem ID [1983]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(
1− x2) y′ + 4yx−

(
1− x2) 3

2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve((1-x^2)*diff(y(x),x)+2*x*y(x)+2*x*y(x)=(1-x^2)^(3/2),y(x), singsol=all)� �

y(x) =
(
x4 − 2x2 + 1

)
c1 −

√
−x2 + 1 x

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 29� �
DSolve[(1-x^2)*y'[x]+2*x*y[x]+2*x*y[x]==(1-x^2)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)2( x√
1− x2

+ c1

)
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13.1.8 problem Problem 14.5 (b)
Internal problem ID [1984]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cot(x)y + 1
sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)-y(x)*cot(x)+1/sin(x)=0,y(x), singsol=all)� �

y(x) =
(

1
tan(x) + c1

)
sin(x)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 13� �
DSolve[y'[x]-y[x]*Cot[x]+1/Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x) + c1 sin(x)
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13.1.9 problem Problem 14.5 (c)
Internal problem ID [1985]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
y3 + x

)
y′ − y = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 260� �
dsolve((x+y(x)^3)*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) =

(
27x+ 3

√
24c31 + 81x2

) 1
3

3 − 2c1(
27x+ 3

√
24c31 + 81x2

) 1
3

y(x) = −

(
27x+ 3

√
24c31 + 81x2

) 1
3

6 + c1(
27x+ 3

√
24c31 + 81x2

) 1
3

−

i
√
3


27x+3

√
24c31 + 81x2

 1
3

3 + 2c127x+3

√
24c31 + 81x2

 1
3


2

y(x) = −

(
27x+ 3

√
24c31 + 81x2

) 1
3

6 + c1(
27x+ 3

√
24c31 + 81x2

) 1
3

+

i
√
3


27x+3

√
24c31 + 81x2

 1
3

3 + 2c127x+3

√
24c31 + 81x2

 1
3


2
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3 Solution by Mathematica
Time used: 0.949 (sec). Leaf size: 227� �
DSolve[(x+y[x]^3)*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2 32/3c1 − 3

√
3
(
−9x+

√
81x2 + 24c13

)
2/3

3 3
√

−9x+
√
81x2 + 24c13

y(x) →
−(−1)2/3

(
−9x+

√
81x2 + 24c13

)
2/3 − 2 3

√
−3 c1

32/3 3
√
−9x+

√
81x2 + 24c13

y(x) →
2 3
√
−3

(
−9x+

√
81x2 + 24c13

)
2/3 + 4(−3)2/3c1

6 3
√

−9x+
√
81x2 + 24c13

y(x) → 0
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13.1.10 problem Problem 14.6
Internal problem ID [1986]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′ + 2x2 + y2 + x

yx
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = - (2*x^2+y(x)^2+x)/(x*y(x)),y(x), singsol=all)� �

y(x) = −
√

−9x4 − 6x3 + 9c1
3x

y(x) =
√

−9x4 − 6x3 + 9c1
3x

3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 56� �
DSolve[y'[x] == - (2*x^2+y[x]^2+x)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1
3x

3(3x+ 2) + c1

x

y(x) →

√
−1
3x

3(3x+ 2) + c1

x
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13.1.11 problem Problem 14.11
Internal problem ID [1987]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.11.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(y − x) y′ + 2x+ 3y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 28� �
dsolve((y(x)-x)*diff(y(x),x)+2*x+3*y(x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−4_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x− x

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 45� �
DSolve[(y[x]-x)*y'[x]+2*x+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 2y(x)

x
+ 2
)
− 2ArcTan

(
y(x)
x

+ 1
)

= − log(x) + c1, y(x)
]
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13.1.12 problem Problem 14.14
Internal problem ID [1988]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], [_Abel, 2nd type, class C], _dAlembert]

Solve

y′ − 1
x+ 2y + 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = 1/(x+2*y(x)+1),y(x), singsol=all)� �

y(x) = −LambertW
(
−c1e−

x
2−

3
2

2

)
− x

2 − 3
2

3 Solution by Mathematica
Time used: 67.969 (sec). Leaf size: 34� �
DSolve[y'[x] == 1/(x+2*y[x]+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−2ProductLog

(
−1
2c1e

−x
2−

3
2

)
− x− 3

)
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13.1.13 problem Problem 14.15
Internal problem ID [1989]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.15.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ + x+ y

3x+ 3y − 4 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = - (x+y(x))/(3*x+3*y(x)-4),y(x), singsol=all)� �

y(x) = e−LambertW
(

3 e−3exe−c1
2

)
−3+x−c1 + 2− x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24� �
DSolve[y'[x] == - (x+y[x])/(3*x+3*y[x]-4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3ProductLog

(
−ex−1+c1

)
− x+ 2
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13.1.14 problem Problem 14.16
Internal problem ID [1990]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − tan(x) cos(y) (cos(y) + sin(y)) = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = tan(x)*cos(y(x))*( cos(y(x)) + sin(y(x)) ),y(x), singsol=all)� �

y(x) = − arctan
(
cos(x)− c1

cos(x)

)
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3 Solution by Mathematica
Time used: 35.396 (sec). Leaf size: 261� �
DSolve[y'[x]==Tan[x]*Cos[y[x]]*( Cos[y[x]] + Sin[y[x]] ),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
sec(x)

(
−
√
cos(2x)− 2e

c1
2 cos(x) + 1 + ec1

))
y(x) → sec−1

(
sec(x)

(
−
√
cos(2x)− 2e

c1
2 cos(x) + 1 + ec1

))
y(x) → − sec−1

(
sec(x)

√
cos(2x)− 2e

c1
2 cos(x) + 1 + ec1

)
y(x) → sec−1

(
sec(x)

√
cos(2x)− 2e

c1
2 cos(x) + 1 + ec1

)
y(x) → −π

2

y(x) → −π

4

y(x) → π

2

y(x) → 3π
4

y(x) → π − sec−1
(√

cos(2x) + 1 sec(x)
)

y(x) → − sec−1
(√

cos(2x) + 1 sec(x)
)

y(x) → sec−1
(√

cos(2x) + 1 sec(x)
)

y(x) → sec−1
(√

cos(2x) + 1 sec(x)
)
− π
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13.1.15 problem Problem 14.17
Internal problem ID [1991]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.17.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve

x
(
−2yx2 + 1

)
y′ + y − 3x2y2 = 0

With initial conditions [
y(1) = 1

2

]

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 35� �
dsolve([x*(1-2*x^2*y(x))*diff(y(x),x) +y(x) = 3*x^2*y(x)^2,y(1) = 1/2],y(x), singsol=all)� �

y(x) = 1−
√
1− x

2x2

y(x) = 1 +
√
1− x

2x2

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 50� �
DSolve[{x*(1-2*x^2*y[x])*y'[x] +y[x] == 3*x^2*y[x]^2,y[1]==1/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(√

− ((x− 1)x2) + x
)

y(x) →
√

− ((x− 1)x2) + x

2x3
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13.1.16 problem Problem 14.23 (a)
Internal problem ID [1992]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (a) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + xy

a2 + x2 − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)+ (x*y(x))/(a^2+x^2)=x,y(x), singsol=all)� �

y(x) = a2

3 + x2

3 + c1√
a2 + x2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 31� �
DSolve[y'[x]+ (x*y[x])/(a^2+x^2)==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
(
a2 + x2)+ c1√

a2 + x2
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13.1.17 problem Problem 14.23 (b)
Internal problem ID [1993]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (b) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 4y2
x2 + y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)= 4*y(x)^2/x^2 - y(x)^2,y(x), singsol=all)� �

y(x) = x

xc1 + x2 + 4

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 24� �
DSolve[y'[x]== 4*y[x]^2/x^2 - y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

x2 − c1x+ 4
y(x) → 0
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13.1.18 problem Problem 14.24 (a)
Internal problem ID [1994]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (a) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− 1 = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)-y(x)/x=1,y(1) = -1],y(x), singsol=all)� �

y(x) = (ln(x)− 1)x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 11� �
DSolve[{y'[x]-y[x]/x==1,y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x)− 1)
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13.1.19 problem Problem 14.24 (b)
Internal problem ID [1995]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (b) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− 1 = 0

With initial conditions [
y
(π
4

)
= 3
]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)-y(x)*tan(x)=1,y(1/4*Pi) = 3],y(x), singsol=all)� �

y(x) = sin(x) +
√
2

cos(x)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 16� �
DSolve[{y'[x]-y[x]*Tan[x]==1,y[Pi/4]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
sin(x) +

√
2
)
sec(x)
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13.1.20 problem Problem 14.24 (c)
Internal problem ID [1996]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (c) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − y2

x2 − 1
4 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)-y(x)^2/x^2=1/4,y(1) = 1],y(x), singsol=all)� �

y(x) = x(ln(x)− 4)
2 ln(x)− 4

3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 20� �
DSolve[{y'[x]-y[x]^2/x^2==1/4,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x)− 4)
2(log(x)− 2)
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13.1.21 problem Problem 14.24 (d)
Internal problem ID [1997]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (d) .
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − y2

x2 − 1
4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)-y(x)^2/x^2=1/4,y(x), singsol=all)� �

y(x) = x(ln(x) + c1 − 2)
2 ln(x) + 2c1

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 31� �
DSolve[y'[x]-y[x]^2/x^2==1/4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1
2 − 1

log(x) + 4c1

)
y(x) → x

2

3115



13.1. Chapter 14, First order ordinary . . . CHAPTER 13. MATHEMATICAL . . .

13.1.22 problem Problem 14.26
Internal problem ID [1998]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin(x)y′ + 2 cos(x)y − 1 = 0

With initial conditions [
y
(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 10� �
dsolve([sin(x)*diff(y(x),x)+2*y(x)*cos(x)=1,y(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = 1
cos(x) + 1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 14� �
DSolve[{Sin[x]*y'[x]+2*y[x]*Cos[x]==1,y[Pi/2]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(x
2

)
csc(x)
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13.1.23 problem Problem 14.28
Internal problem ID [1999]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.28.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(5x+ y − 7) y′ − 3− 3x− 3y = 0

3 Solution by Maple
Time used: 0.284 (sec). Leaf size: 327� �
dsolve((5*x+y(x)-7)*diff(y(x),x)=3*(x+y(x)+1),y(x), singsol=all)� �
y(x) = −3

+

144(−2 + x)


−

1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

 1
3

24 − 1

24

1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

 1
3
− 11

12 +

i

√
3



1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1


1
3

12 − 1

12

1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1


1
3


2



−6
(
1− 216 (−2 + x)2 c1 + 12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

) 1
3

− 61−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

 1
3
+ 12 + 72i

√
3


1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

 1
3

12 − 1

12

1−216(−2+x)2c1+12

√
324 (−2 + x)4 c21 − 3 (−2 + x)2 c1

 1
3
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3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 629� �
DSolve[(5*x+y[x]-7)*y'[x]==3*(x+y[x]+1),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → −5x

+ 6(x− 2)

− 1

3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

+

3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

(x−2)2 cosh
(

3c1
8

)
+(x−2)2 sinh

(
3c1
8

)
−1

+ 1

+ 7
y(x) → −5x

+ 12(x− 2)

1+i

√
3

3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

+
i

(√
3 +i

)
3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

(x−2)2 cosh
(

3c1
8

)
+(x−2)2 sinh

(
3c1
8

)
−1

+ 2

+ 7
y(x) → −5x

+ 12(x− 2)

1−i

√
3

3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

+

(
−1−i

√
3
)

3

√
−e

3c1
4 (x− 2)4 + 2e

3c1
8 (x− 2)2 +

√
e

3c1
8 (x− 2)2

(
−1 + e

3c1
8 (x− 2)2

)
3 − 1

(x−2)2 cosh
(

3c1
8

)
+(x−2)2 sinh

(
3c1
8

)
−1

+ 2

+ 7
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13.1.24 problem Problem 14.29
Internal problem ID [2000]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ y − y2

x
3
2
= 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 18� �
dsolve([x*diff(y(x),x)+y(x)-y(x)^2/x^(3/2)=0,y(1) = 1],y(x), singsol=all)� �

y(x) = 5x 3
2

3x 5
2 + 2

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 23� �
DSolve[{x*y'[x]+y[x]-y[x]^2/x^(3/2)==0,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5x3/2

3x5/2 + 2
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13.1.25 problem Problem 14.30 (a)
Internal problem ID [2001]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(2 sin(y)− x) y′ − tan(y) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 5� �
dsolve([(2*sin(y(x))-x)*diff(y(x),x)=tan(y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 6� �
DSolve[{(2*Sin[y[x]]-x)*y'[x]==Tan[y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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13.1.26 problem Problem 14.30 (b)
Internal problem ID [2002]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(2 sin(y)− x) y′ − tan(y) = 0

With initial conditions [
y(0) = π

2

]
3 Solution by Maple
Time used: 4.37 (sec). Leaf size: 18� �
dsolve([(2*sin(y(x))-x)*diff(y(x),x)=tan(y(x)),y(0) = 1/2*Pi],y(x), singsol=all)� �

y(x) = arcsin
(
x

2 +
√
x2 + 4
2

)

3 Solution by Mathematica
Time used: 10.565 (sec). Leaf size: 67� �
DSolve[{(2*Sin[y[x]]-x)*y'[x]==Tan[y[x]],y[0]==Pi/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot−1

(√
x2

2 − 1
2
√
x4 + 4x2

)

y(x) → cot−1


√

x2 +
√
x2 (x2 + 4)
√
2
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13.1.27 problem Problem 14.31
Internal problem ID [2003]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.31.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (y′)2 + y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)+ (diff(y(x),x))^2+diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) = ln (c2ex − c2 + 1)− x

3 Solution by Mathematica
Time used: 0.41 (sec). Leaf size: 54� �
DSolve[{y''[x]+(y'[x])^2+y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log (−ex)− log (ex)− iπ

y(x) → − log (ex) + log (−ex + ec1)− log (−1 + ec1)
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13.2 Chapter 15, Higher order ordinary differential
equations. 15.4 Exercises, page 523
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13.2.1 problem Problem 15.1
Internal problem ID [2004]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + ω2
0x− a cos (ωt) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 28� �
dsolve([diff(x(t),t$2)+ (omega__0)^2*x(t)=a*cos(omega*t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = a(cos (ω0t)− cos (ωt))
ω2 − ω2

0

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 33� �
DSolve[{x''[t]+(Subscript[\[Omega],0])^2*x[t]==a*Cos[\[Omega]*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → a(cos (tω0)− cos(tω))
ω2 − ω2

0
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13.2.2 problem Problem 15.2(a)
Internal problem ID [2005]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

f ′′ + 2f ′ + 5f = 0

With initial conditions

[f(0) = 1, f ′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 21� �
dsolve([diff(f(t),t$2)+2*diff(f(t),t)+5*f(t)=0,f(0) = 1, D(f)(0) = 0],f(t), singsol=all)� �

f(t) = e−t(sin (2t) + 2 cos (2t))
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{f''[t]+2*f'[t]+5*f[t]==0,{f[0]==1,f'[0]==0}},f[t],t,IncludeSingularSolutions -> True]� �

f(t) → 1
2e

−t(sin(2t) + 2 cos(2t))
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13.2.3 problem Problem 15.2(b)
Internal problem ID [2006]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

f ′′ + 2f ′ + 5f − e−t cos (3t) = 0

With initial conditions

[f(0) = 0, f ′(0) = 0]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 25� �
dsolve([diff(f(t),t$2)+2*diff(f(t),t)+5*f(t)=exp(-t)*cos(3*t),f(0) = 0, D(f)(0) = 0],f(t), singsol=all)� �

f(t) = −(−2(cos2(t)) + 1 + 4(cos3(t))− 3 cos(t)) e−t

5

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 25� �
DSolve[{f''[t]+2*f'[t]+5*f[t]==Exp[-t]*Cos[3*t],{f[0]==0,f'[0]==0}},f[t],t,IncludeSingularSolutions -> True]� �

f(t) → 1
5e

−t(cos(2t)− cos(3t))
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13.2.4 problem Problem 15.4
Internal problem ID [2007]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 6f ′ + 9f − e−t = 0

With initial conditions

[f(0) = 0, f ′(0) = λ]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 26� �
dsolve([diff(f(t),t$2)+6*diff(f(t),t)+9*f(t)=exp(-t),f(0) = 0, D(f)(0) = lambda],f(t), singsol=all)� �

f(t) = (−1 + (4λ− 2) t) e−3t

4 + e−t

4

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[{f''[t]+6*f'[t]+9*f[t]==Exp[-t],{f[0]==0,f'[0]==\[Lambda]}},f[t],t,IncludeSingularSolutions -> True]� �

f(t) → 1
4e

−3t((4λ− 2)t+ e2t − 1
)
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13.2.5 problem Problem 15.5(a)
Internal problem ID [2008]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 8f ′ + 12f − 12 e−4t = 0

With initial conditions

[f(0) = 0, f ′(0) = 0]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 23� �
dsolve([diff(f(t),t$2)+8*diff(f(t),t)+12*f(t)=12*exp(-4*t),f(0) = 0, D(f)(0) = 0],f(t), singsol=all)� �

f(t) = 3 e−6t

2 + 3 e−2t

2 − 3 e−4t

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 16� �
DSolve[{f''[t]+8*f'[t]+12*f[t]==12*Exp[-4*t],{f[0]==0,f'[0]==0}},f[t],t,IncludeSingularSolutions -> True]� �

f(t) → 6e−4t sinh2(t)
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13.2.6 problem Problem 15.5(b)
Internal problem ID [2009]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 8f ′ + 12f − 12 e−4t = 0

With initial conditions

[f(0) = 0, f ′(0) = −2]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 21� �
dsolve([diff(f(t),t$2)+8*diff(f(t),t)+12*f(t)=12*exp(-4*t),f(0) = 0, D(f)(0) = -2],f(t), singsol=all)� �

f(t) = 2 e−6t + e−2t − 3 e−4t

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[{f''[t]+8*f'[t]+12*f[t]==12*Exp[-4*t],{f[0]==0,f'[0]==-2}},f[t],t,IncludeSingularSolutions -> True]� �

f(t) → e−6t(−3e2t + e4t + 2
)
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13.2.7 problem Problem 15.7
Internal problem ID [2010]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + y − 4 e−x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=4*exp(-x),y(x), singsol=all)� �

y(x) = e−xc2 + x e−xc1 + 2x2e−x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[y''[x]+2*y'[x]+y[x]==4*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x(2x+ c2) + c1)
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13.2.8 problem Problem 15.9(a)
Internal problem ID [2011]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 12y′ + 16y − 32x+ 8 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$3)-12*diff(y(x),x)+16*y(x)=32*x-8,y(x), singsol=all)� �

y(x) = 1 + 2x+ e−4xc1 + c2e2x + c3e2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[y'''[x]-12*y'[x]+16*y[x]==32*x-8,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1e
−4x + e2x(c3x+ c2) + 1
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13.2.9 problem Problem 15.9(b)
Internal problem ID [2012]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

−(y′)2

y2
+ y′′

y
+ 2a coth (2ax) y′

y
− 2a2 = 0

3 Solution by Maple
Time used: 5.164 (sec). Leaf size: 204� �
dsolve(diff( 1/y(x)*diff(y(x),x),x)+(2*a*coth(2*a*x))*(1/y(x)*diff(y(x),x))=2*a^2,y(x), singsol=all)� �
y(x)

= e

∫∫ 2a2√
sinh(3ax)−sinh(ax)+cosh(3ax)−cosh(ax)

cosh(3ax)−cosh(ax)

√
− cosh(3ax)+cosh(ax)+sinh(3ax)−sinh(ax)

cosh(3ax)−cosh(ax)

dx

√ cosh(2ax)−sinh(2ax)
sinh(2ax)

√
cosh(2ax)+sinh(2ax)

sinh(2ax) dx

ec1
(∫ √ cosh(ax)

sinh(ax)−
1

2 sinh(ax) cosh(ax)−1
√

cosh(ax)
sinh(ax)+1− 1

2 sinh(ax) cosh(ax) dx
)
c2

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 389� �
DSolve[D[1/y[x]*y'[x],x]+(2*a*Coth[1/y[x]*y'[x]])==2*a^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c2 exp

−
PolyLog

(
2, exp

(
2 coth−1(a)− 2InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

))
+ iπ

(
log
(
1 + exp

(
2InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

))
− log

(
cosh

(
InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

)))
+ 2 coth−1(a)

(
log
(
1− exp

(
2 coth−1(a)− 2InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

))
− log

(
−i sinh

(
coth−1(a)− InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

)))
− InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

(
2 log

(
1− exp

(
2 coth−1(a)− 2InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]

))
+ (a+ 1)InverseFunction

[#1a+log(a sinh(#1)−cosh(#1))
a2−1 &

]
[2ax+ c1]− 2 coth−1(a) + iπ

)
4a (a2 − 1)
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13.2.10 problem Problem 15.21
Internal problem ID [2013]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′x+ y − x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = c2x+ ln(x)c1x+ ln(x)2x
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
log2(x) + 2c2 log(x) + 2c1

)
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13.2.11 problem Problem 15.22
Internal problem ID [2014]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

(x+ 1)2 y′′ + 3(x+ 1) y′ + y − x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 50� �
dsolve((x+1)^2*diff(y(x),x$2)+3*(x+1)*diff(y(x),x)+y(x)=x^2,y(x), singsol=all)� �

y(x) = ln (x+ 1) c1
x+ 1 + c2

x+ 1 − −2x3 + 3x2 + 6 ln (x+ 1)− 6x
18 (x+ 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 42� �
DSolve[(x+1)^2*y''[x]+3*(x+1)*y'[x]+y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(2x− 3) + 6) + 6(−1 + 3c2) log(x+ 1) + 18c1
18(x+ 1)
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13.2.12 problem Problem 15.23
Internal problem ID [2015]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.23.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

(−2 + x) y′′ + 3y′ + 4y
x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve((x-2)*diff(y(x),x$2)+3*diff(y(x),x)+4*y(x)/x^2=0,y(x), singsol=all)� �

y(x) = (3x− 4) c1
x (−2 + x)2

+ x2c2

(−2 + x)2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 44� �
DSolve[(x-2)*y''[x]+3*y'[x]+4*y[x]/x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6c1x3 + c2(3x− 4)
6
√
2− x (x− 2)3/2x
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13.2.13 problem Problem 15.24(a)
Internal problem ID [2016]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − xn = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 81� �
dsolve(diff(y(x),x$2)-y(x)=x^n,y(x), singsol=all)� �
y(x) = e−xc2 + c1ex

+
e−x
(
−xn(n+ 1)

(
(nΓ(n,−x)− Γ(n+ 1)) (−x)−n + ex

)
+ e 3x

2 x
n
2 WhittakerM

(
n
2 ,

n
2 + 1

2 , x
))

2n+ 2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 50� �
DSolve[y''[x]-y[x]==x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x
(
e2x(−Gamma(n+ 1, x) + 2c1) + xn+1E−n(−x) + 2c2

)
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13.2.14 problem Problem 15.24(b)
Internal problem ID [2017]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 2 exx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=2*x*exp(x),y(x), singsol=all)� �

y(x) = c2ex + x exc1 +
exx3

3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
DSolve[y''[x]-2*y'[x]+y[x]==2*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
x3 + 3c2x+ 3c1

)
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13.2.15 problem Problem 15.33
Internal problem ID [2018]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.33.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear]]

Solve

2yy′′′ + 2(y + 3y′) y′′ + 2(y′)2 − sin(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 97� �
dsolve(2*y(x)*diff(y(x),x$3)+2*(y(x)+3*diff(y(x),x))*diff(y(x),x$2)+2*(diff(y(x),x))^2=sin(x),y(x), singsol=all)� �

y(x) = −e−x
√
2
√
ex (−4x exc1 + cos(x)ex − sin(x)ex + 4c1ex − 4c3ex + 4c2)

2

y(x) = e−x
√
2
√

ex (−4x exc1 + cos(x)ex − sin(x)ex + 4c1ex − 4c3ex + 4c2)
2

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 84� �
DSolve[2*y[x]*y'''[x]+2*(y[x]+3*y'[x])*y''[x]+2*(y'[x])^2==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
− sin(x) + cos(x) + 2c1(x− 1) + 2c3e−x − 4c2√

2

y(x) →
√

− sin(x) + cos(x) + 2c1(x− 1) + 2c3e−x − 4c2√
2
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13.2.16 problem Problem 15.34
Internal problem ID [2019]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.34.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

xy′′′ + 2y′′ − Ax = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x$3)+2*diff(y(x),x$2)=A*x,y(x), singsol=all)� �

y(x) = Ax3

18 − ln(x)c1 + c2x+ c3

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 26� �
DSolve[x*y'''[x]+2*y''[x]==A*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Ax3

18 + c3x− c1 log(x) + c2
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13.2.17 problem Problem 15.35
Internal problem ID [2020]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′x+
(
4x2 + 6

)
y − e−x2 sin (2x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+6)*y(x)=exp(-x^2)*sin(2*x),y(x), singsol=all)� �

y(x) = e−x2 cos (2x) c2 + e−x2 sin (2x) c1 −
x e−x2 cos (2x)

4

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 52� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+6)*y[x]==Exp[-x^2]*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32e

−x(x+2i)(−4x− e4ix(4x+ i+ 8ic2) + i+ 32c1
)
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13.3.1 problem Problem 16.1
Internal problem ID [2021]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−z2 + 1

)
y′′ − 3zy′ + λy = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
Order:=6;
dsolve((1-z^2)*diff(y(z),z$2)-3*z*diff(y(z),z)+lambda*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
1− λ z2

2 + λ(λ− 8) z4
24

)
y(0)

+
(
z − (λ− 3) z3

6 + (λ− 3) (λ− 15) z5
120

)
D(y)(0) +O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80� �
AsymptoticDSolveValue[(1-z^2)*y''[z]-3*z*y'[z]+\[Lambda]*y[z]==0,y[z],{z,0,5}]� �

y(z) → c2

(
λ2z5

120 − 3λz5
20 + 3z5

8 − λz3

6 + z3

2 + z

)
+ c1

(
λ2z4

24 − λz4

3 − λz2

2 + 1
)
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13.3.2 problem Problem 16.2
Internal problem ID [2022]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4zy′′ + 2(1− z) y′ − y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*z*diff(y(z),z$2)+2*(1-z)*diff(y(z),z)-y(z)=0,y(z),type='series',z=0);� �

y(z) = c1
√
z

(
1 + 1

3z +
1
15z

2 + 1
105z

3 + 1
945z

4 + 1
10395z

5 +O
(
z6
))

+ c2

(
1 + 1

2z +
1
8z

2 + 1
48z

3 + 1
384z

4 + 1
3840z

5 +O
(
z6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85� �
AsymptoticDSolveValue[4*z*y''[z]+2*(1-z)*y'[z]-y[z]==0,y[z],{z,0,5}]� �

y(z) → c1
√
z

(
z5

10395 + z4

945 + z3

105 + z2

15 + z

3 + 1
)
+ c2

(
z5

3840 + z4

384 + z3

48 + z2

8 + z

2 + 1
)
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13.3.3 problem Problem 16.3
Internal problem ID [2023]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

zy′′ − 2y′ + 9z5y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 28� �
Order:=7;
dsolve(z*diff(y(z),z$2)-2*diff(y(z),z)+9*z^5*y(z)=0,y(z),type='series',z=0);� �

y(z) = c1z
3
(
1− 1

6z
6 +O

(
z7
))

+ c2
(
12− 6z6 +O

(
z7
))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12� �
AsymptoticDSolveValue[z*y''[z]-2*y'[z]+9*z^5*y[z]==0,y[z],{z,0,6}]� �

y(z) → c2z
3 + c1
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13.3.4 problem Problem 16.4
Internal problem ID [2024]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 2(z − 1) f ′ + 4f = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
Order:=6;
dsolve(diff(f(z),z$2)+2*(z-1)*diff(f(z),z)+4*f(z)=0,f(z),type='series',z=0);� �
f(z) =

(
1− 2z2 − 4

3z
3 + 2

3z
4 + 14

15z
5
)
f(0)+

(
z+ z2 − 1

3z
3 − 5

6z
4 − 1

6z
5
)
D(f)(0)+O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127� �
AsymptoticDSolveValue[f''[z]+2*(z-a)*f'[z]+4*f[z]==0,f[z],{z,0,5}]� �

f(z) → c1

(
− 4
15a

3z5 − 2a2z4
3 + 6az5

5 − 4az3
3 + 4z4

3 − 2z2 + 1
)

+ c2

(
2a4z5
15 + a3z4

3 − 4a2z5
5 + 2a2z3

3 − 7az4
6 + az2 + z5

2 − z3 + z

)
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13.3.5 problem Problem 16.6
Internal problem ID [2025]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

z2y′′ − 3zy′
2 + (z + 1) y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 47� �
Order:=6;
dsolve(z^2*diff(y(z),z$2)-3/2*z*diff(y(z),z)+(1+z)*y(z)=0,y(z),type='series',z=0);� �

y(z) = c1
√
z

(
1 + 2z − 2z2 + 4

9z
3 − 2

45z
4 + 4

1575z
5 +O

(
z6
))

+ c2z
2
(
1− 2

5z +
2
35z

2 − 4
945z

3 + 2
10395z

4 − 4
675675z

5 +O
(
z6
))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[z^2*y''[z]-3/2*z*y'[z]+(1+z)*y[z]==0,y[z],{z,0,5}]� �

y(z) → c1

(
− 4z5
675675 + 2z4

10395 − 4z3
945 + 2z2

35 − 2z
5 + 1

)
z2

+ c2

(
4z5
1575 − 2z4

45 + 4z3
9 − 2z2 + 2z + 1

)√
z
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13.3.6 problem Problem 16.8
Internal problem ID [2026]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

zy′′ − 2y′ + yz = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 32� �
Order:=6;
dsolve(z*diff(y(z),z$2)-2*diff(y(z),z)+z*y(z)=0,y(z),type='series',z=0);� �

y(z) = c1z
3
(
1− 1

10z
2 + 1

280z
4 +O

(
z6
))

+ c2

(
12 + 6z2 − 3

2z
4 +O

(
z6
))

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44� �
AsymptoticDSolveValue[z*y''[z]-2*y'[z]+z*y[z]==0,y[z],{z,0,5}]� �

y(z) → c1

(
−z4

8 + z2

2 + 1
)
+ c2

(
z7

280 − z5

10 + z3
)

3147
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13.3.7 problem Problem 16.9
Internal problem ID [2027]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − 2zy′ − 2y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
Order:=6;
dsolve(diff(y(z),z$2)-2*z*diff(y(z),z)-2*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
1 + z2 + 1

2z
4
)
y(0) +

(
z + 2

3z
3 + 4

15z
5
)
D(y)(0) +O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[y''[z]-2*z*y'[z]-2*y[z]==0,y[z],{z,0,5}]� �

y(z) → c2

(
4z5
15 + 2z3

3 + z

)
+ c1

(
z4

2 + z2 + 1
)

3148
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13.3.8 problem Problem 16.10
Internal problem ID [2028]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

z(1− z) y′′ + (1− z) y′ + λy = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 261� �
Order:=6;
dsolve(z*(1-z)*diff(y(z),z$2)+(1-z)*diff(y(z),z)+lambda*y(z)=0,y(z),type='series',z=0);� �
y(z) =

(
2λz +

(
1
4λ− 3

4λ
2
)
z2 +

(
− 37
108λ

2 + 2
27λ+ 11

108λ
3
)
z3

+
(

139
1728λ

3 − 649
3456λ

2 + 1
32λ− 25

3456λ
4
)
z4

+
(
− 13
1600λ

4 + 8467
144000λ

3 − 2527
21600λ

2 + 2
125λ+ 137

432000λ
5
)
z5 +O

(
z6
))

c2

+
(
1− λz + 1

4(−1 + λ)λz2 − 1
36λ

(
λ2 − 5λ+ 4

)
z3 + 1

576λ
(
λ3 − 14λ2 + 49λ− 36

)
z4

− 1
14400λ(−1 + λ) (λ− 4) (λ− 16) (λ− 9) z5 +O

(
z6
))

(c2 ln(z) + c1)
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 940� �
AsymptoticDSolveValue[z*(1-z)*y''[z]+(1-z)*y'[z]+\[Lambda]*y[z]==0,y[z],{z,0,5}]� �

y(z) →
(

1
25

(
λ2 − 1

4
(
λ2 − λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ

− 1
16

(
λ2 − 1

4
(
λ2 − λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ− λ

)
λ− λ

)
z5

+ 1
16

(
λ2− 1

4
(
λ2−λ

)
λ− 1

9

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
λ−λ

)
z4+ 1

9

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
z3

+ 1
4
(
λ2 −λ

)
z2 −λz+1

)
c1 + c2

(
− 2
125

(
λ2 − 1

4
(
λ2 −λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 −λ

)
λ−λ

)
λ

− 1
16

(
λ2 − 1

4
(
λ2 − λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ− λ

)
λ− λ

)
z5

+ 1
25

(
λ3

2 − 2λ2 + 1
4
(
λ2 − λ

)
λ+ 2

27

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ

− 1
9

(
λ3

2 −2λ2+1
4
(
λ2−λ

)
λ

)
λ+ 1

32

(
λ2− 1

4
(
λ2−λ

)
λ− 1

9

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
λ−λ

)
λ

− 1
16

(
λ3

2 −2λ2+1
4
(
λ2−λ

)
λ+ 2

27

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
λ− 1

9

(
λ3

2 −2λ2+1
4
(
λ2−λ

)
λ

)
λ

)
λ

)
z5

− 1
32

(
λ2 − 1

4
(
λ2 − λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ− λ

)
z4 + 1

16

(
λ3

2 − 2λ2

+ 1
4
(
λ2 − λ

)
λ+ 2

27

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ− 1

9

(
λ3

2 − 2λ2 + 1
4
(
λ2 − λ

)
λ

)
λ

)
z4

− 2
27

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
z3+1

9

(
λ3

2 −2λ2+1
4
(
λ2−λ

)
λ

)
z3−λ2z2

2 − 1
4
(
λ2−λ

)
z2+2λz

+
(

1
25

(
λ2− 1

4
(
λ2−λ

)
λ− 1

9

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
λ− 1

16

(
λ2− 1

4
(
λ2−λ

)
λ− 1

9

(
λ2− 1

4
(
λ2−λ

)
λ−λ

)
λ−λ

)
λ−λ

)
z5

+ 1
16

(
λ2 − 1

4
(
λ2 − λ

)
λ− 1

9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
λ− λ

)
z4

+ 1
9

(
λ2 − 1

4
(
λ2 − λ

)
λ− λ

)
z3 + 1

4
(
λ2 − λ

)
z2 − λz + 1

)
log(z)

)
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13.3.9 problem Problem 16.11
Internal problem ID [2029]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

zy′′ + (2z − 3) y′ + 4y
z

= 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 69� �
Order:=6;
dsolve(z*diff(y(z),z$2)+(2*z-3)*diff(y(z),z)+4/z*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
(c2 ln(z) + c1)

(
1− 4z + 6z2 − 16

3 z3 + 10
3 z4 − 8

5z
5 +O

(
z6
))

+
(
6z − 13z2 + 124

9 z3 − 173
18 z4 + 374

75 z5 +O
(
z6
))

c2

)
z2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 116� �
AsymptoticDSolveValue[z*y''[z]+(2*z-3)*y'[z]+4/z*y[z]==0,y[z],{z,0,5}]� �

y(z) → c1

(
−8z5

5 + 10z4
3 − 16z3

3 + 6z2 − 4z + 1
)
z2

+ c2

((
374z5
75 − 173z4

18 + 124z3
9 − 13z2 + 6z

)
z2

+
(
−8z5

5 + 10z4
3 − 16z3

3 + 6z2 − 4z + 1
)
z2 log(z)

)
3151
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13.3.10 problem Problem 16.12 (a)
Internal problem ID [2030]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.12 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
z2 + 5z + 6

)
y′′ + 2y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve((z^2+5*z+6)*diff(y(z),z$2)+2*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
1− 1

6z
2 + 5

108z
3 − 13

1296z
4 + 5

2592z
5
)
y(0)

+
(
z − 1

18z
3 + 5

216z
4 − 17

2160z
5
)
D(y)(0) +O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(z^2+5*z+6)*y''[z]+2*y[z]==0,y[z],{z,0,5}]� �

y(z) → c2

(
−17z5
2160 + 5z4

216 − z3

18 + z

)
+ c1

(
5z5
2592 − 13z4

1296 + 5z3
108 − z2

6 + 1
)

3152
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13.3.11 problem Problem 16.12 (b)
Internal problem ID [2031]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.12 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
z2 + 5z + 7

)
y′′ + 2y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve((z^2+5*z+7)*diff(y(z),z$2)+2*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
1− 1

7z
2 + 5

147z
3 − 11

2058z
4 + 5

14406z
5
)
y(0)

+
(
z − 1

21z
3 + 5

294z
4 − 47

10290z
5
)
D(y)(0) +O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(z^2+5*z+7)*y''[z]+2*y[z]==0,y[z],{z,0,5}]� �

y(z) → c2

(
− 47z5
10290 + 5z4

294 − z3

21 + z

)
+ c1

(
5z5

14406 − 11z4
2058 + 5z3

147 − z2

7 + 1
)

3153
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13.3.12 problem Problem 16.13
Internal problem ID [2032]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

z3
= 0

With the expansion point for the power series method at z = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(z),z$2)+1/z^3*y(z)=0,y(z),type='series',z=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 222� �
AsymptoticDSolveValue[y''[z]+1/z^3*y[z]==0,y[z],{z,0,5}]� �

y(z) → c1e
− 2i√

z z3/4
(
−468131288625iz9/2

8796093022208 + 66891825iz7/2
4294967296 − 72765iz5/2

8388608 + 105iz3/2
8192

+ 33424574007825z5
281474976710656 − 14783093325z4

549755813888 + 2837835z3
268435456 − 4725z2

524288 + 15z
512 − 3i

√
z

16

+1
)
+c2e

2i√
z z3/4

(
468131288625iz9/2
8796093022208 − 66891825iz7/2

4294967296 +72765iz5/2
8388608 − 105iz3/2

8192 +33424574007825z5
281474976710656 − 14783093325z4

549755813888 + 2837835z3
268435456−

4725z2
524288+

15z
512+

3i
√
z

16 +1
)
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13.3.13 problem Problem 16.14
Internal problem ID [2033]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

zy′′ + (1− z) y′ + λy = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 309� �
Order:=6;
dsolve(z*diff(y(z),z$2)+(1-z)*diff(y(z),z)+lambda*y(z)=0,y(z),type='series',z=0);� �
y(z) =

(
(2λ+ 1) z +

(
1
4λ+ 1

4 − 3
4λ

2
)
z2 +

(
−2
9λ

2 + 1
27λ+ 1

18 + 11
108λ

3
)
z3

+
(

7
192λ

3 − 167
3456λ

2 + 1
192λ+ 1

96 − 25
3456λ

4
)
z4

+
(

1
1500λ+ 137

432000λ
5 − 37

4320λ
2 + 719

86400λ
3 − 61

21600λ
4 + 1

600

)
z5 +O

(
z6
))

c2

+
(
1−λz+ 1

4(−1+λ)λz2− 1
36(λ−2) (−1+λ)λz3+ 1

576(λ−3) (λ−2) (−1+λ)λz4

− 1
14400(λ− 4) (λ− 3) (λ− 2) (−1 + λ)λz5 +O

(
z6
))

(c2 ln(z) + c1)
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 415� �
AsymptoticDSolveValue[z*y''[z]+(1-z)*y'[z]+\[Lambda]*y[z]==0,y[z],{z,0,5}]� �

y(z) → c1

(
−(λ− 4)(λ− 3)(λ− 2)(λ− 1)λz5

14400 + 1
576(λ− 3)(λ− 2)(λ− 1)λz4

− 1
36(λ−2)(λ−1)λz3+ 1

4(λ−1)λz2−λz+1
)
+c2

(
(λ− 4)(λ− 3)(λ− 2)(λ− 1)z5

14400

+ (λ− 4)(λ− 3)(λ− 2)λz5
14400 + (λ− 4)(λ− 3)(λ− 1)λz5

14400 + (λ− 4)(λ− 2)(λ− 1)λz5
14400

+ 137(λ− 4)(λ− 3)(λ− 2)(λ− 1)λz5
432000 + (λ− 3)(λ− 2)(λ− 1)λz5

14400
− 1

576(λ− 3)(λ− 2)(λ− 1)z4 − 1
576(λ− 3)(λ− 2)λz4 − 1

576(λ− 3)(λ− 1)λz4

− 25(λ− 3)(λ− 2)(λ− 1)λz4
3456 − 1

576(λ− 2)(λ− 1)λz4 + 1
36(λ− 2)(λ− 1)z3

+ 1
36(λ− 2)λz3 + 11

108(λ− 2)(λ− 1)λz3 + 1
36(λ− 1)λz3 − 1

4(λ− 1)z2 − 3
4(λ− 1)λz2

− λz2

4 +
(
−(λ− 4)(λ− 3)(λ− 2)(λ− 1)λz5

14400 + 1
576(λ− 3)(λ− 2)(λ− 1)λz4

− 1
36(λ− 2)(λ− 1)λz3 + 1

4(λ− 1)λz2 − λz + 1
)
log(z) + 2λz + z

)
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13.3.14 problem Problem 16.15
Internal problem ID [2034]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002
Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.15.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−z2 + 1

)
y′′ − zy′ +m2y = 0

With the expansion point for the power series method at z = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 71� �
Order:=6;
dsolve((1-z^2)*diff(y(z),z$2)-z*diff(y(z),z)+m^2*y(z)=0,y(z),type='series',z=0);� �

y(z) =
(
1− m2z2

2 + m2(m2 − 4) z4
24

)
y(0)

+
(
z − (m2 − 1) z3

6 + (m4 − 10m2 + 9) z5
120

)
D(y)(0) +O

(
z6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88� �
AsymptoticDSolveValue[(1-z^2)*y''[z]-z*y'[z]+m^2*y[z]==0,y[z],{z,0,5}]� �

y(z) → c2

(
m4z5

120 − m2z5

12 − m2z3

6 + 3z5
40 + z3

6 + z

)
+ c1

(
m4z4

24 − m2z4

6 − m2z2

2 + 1
)
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14.1.1 problem 1
Internal problem ID [2035]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = ex2
c1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18� �
DSolve[y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → 0
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14.1.2 problem 2
Internal problem ID [2036]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2

x2 + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)^2/(x^2+1),y(x), singsol=all)� �

y(x) = − 1
arctan(x)− c1

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]^2/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ArcTan(x) + c1

y(x) → 0
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14.1.3 problem 3
Internal problem ID [2037]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ex+yy′ − 1 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(exp(x+y(x))*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) = ln (c1ex − 1)− x

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 15� �
DSolve[Exp[x+y[x]]*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(sinh(x)− cosh(x) + c1)
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14.1.4 problem 4
Internal problem ID [2038]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

x ln(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=y(x)/(x*ln(x)),y(x), singsol=all)� �

y(x) = ln(x)c1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log(x)

y(x) → 0
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14.1.5 problem 5
Internal problem ID [2039]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − (−2 + x) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(y(x)-(x-2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1(−2 + x)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 16� �
DSolve[y[x]-(x-2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 2)

y(x) → 0
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14.1.6 problem 6
Internal problem ID [2040]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x(y − 1)
x2 + 3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=(2*x*(y(x)-1))/(x^2+3),y(x), singsol=all)� �

y(x) = 1 +
(
x2 + 3

)
c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20� �
DSolve[y'[x]==(2*x*(y[x]-1))/(x^2+3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1
(
x2 + 3

)
y(x) → 1
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14.1.7 problem 7
Internal problem ID [2041]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − y′x− 3 + 2y′x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(y(x)-x*diff(y(x),x)=3-2*x^2*diff(y(x),x),y(x), singsol=all)� �

y(x) =
(
− 3

x
+ c1

)
x

2x− 1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24� �
DSolve[y[x]-x*y'[x]==3-2*x^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 + c1x

1− 2x
y(x) → 3
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14.1.8 problem 8
Internal problem ID [2042]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos (x− y)
sin(x) sin(y) + 1 = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=(cos(x-y(x)))/(sin(x)*sin(y(x)))-1,y(x), singsol=all)� �

y(x) = arccos
(

1
sin(x)c1

)

3 Solution by Mathematica
Time used: 1.98 (sec). Leaf size: 47� �
DSolve[y'[x]==(Cos[x-y[x]])/(Sin[x]*Sin[y[x]])-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−1
2c1 csc(x)

)
y(x) → ArcCos

(
−1
2c1 csc(x)

)
y(x) → −π

2

y(x) → π

2
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14.1.9 problem 9
Internal problem ID [2043]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x(−1 + y2)
2 (−2 + x) (x− 1) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x*( y(x)^2-1))/(2*(x-2)*(x-1)),y(x), singsol=all)� �

y(x) = − tanh
(
− ln (x− 1)

2 + ln (−2 + x) + c1
2

)

3 Solution by Mathematica
Time used: 0.614 (sec). Leaf size: 51� �
DSolve[y'[x]==(x*( y[x]^2-1))/(2*(x-2)*(x-1)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x+ e2c1(x− 2)2 − 1
−x+ e2c1(x− 2)2 + 1

y(x) → −1

y(x) → 1
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14.1.10 problem 10
Internal problem ID [2044]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − yx2 − 32
−x2 + 16 − 32 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)=(x^2*y(x)-32)/(16-x^2) + 32,y(x), singsol=all)� �
y(x) =

(
32 ex − 1440 e−4 expIntegral (1,−4− x) + 128 ex

(x+ 4)2
− 1952 ex

x+ 4 + c1

)(
e−xx2

(x− 4)2

+ 8 e−xx

(x− 4)2
+ 16 e−x

(x− 4)2
)

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 52� �
DSolve[y'[x]==(x^2*y[x]-32)/(16-x^2) + 32,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x−4(32ex+4((x− 53)x− 224) + (x+ 4)2 (1440Ei(x+ 4) + e4c1))
(x− 4)2
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14.1.11 problem 11
Internal problem ID [2045]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− a) (x− b) y′ − y + c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve((x-a)*(x-b)*diff(y(x),x)-(y(x)-c)=0,y(x), singsol=all)� �

y(x) = c+ (x− b)−
1

a−b (x− a)
1

a−b c1

3 Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 41� �
DSolve[(x-a)*(x-b)*y'[x]-(y[x]-c)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c+ c1(x− b)
1

b−a (x− a)
1

a−b

y(x) → c
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14.1.12 problem 12
Internal problem ID [2046]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + y2 + 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 11� �
dsolve([(x^2+1)*diff(y(x),x)+y(x)^2=-1,y(0) = 1],y(x), singsol=all)� �

y(x) = cot
(
arctan(x) + π

4

)
3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 14� �
DSolve[{(x^2+1)*y'[x]+y[x]^2==-1,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot
(
ArcTan(x) + π

4

)
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14.1.13 problem 13
Internal problem ID [2047]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ + yx− ax = 0

With initial conditions

[y(0) = 2a]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 20� �
dsolve([(1-x^2)*diff(y(x),x)+x*y(x)=a*x,y(0) = 2*a],y(x), singsol=all)� �

y(x) = −i
√
x− 1

√
x+ 1 a+ a

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 21� �
DSolve[{(1-x^2)*y'[x]+x*y[x]==a*x,y[0]==2*a},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a− ia
√
x2 − 1
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14.1.14 problem 14
Internal problem ID [2048]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 + sin (x+ y)
sin(y) cos(x) = 0

With initial conditions [
y
(π
4

)
= π

4

]
3 Solution by Maple
Time used: 0.352 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=1- (sin(x+y(x)))/(sin(y(x))*cos(x)),y(1/4*Pi) = 1/4*Pi],y(x), singsol=all)� �

y(x) = arccos
(

1
2 cos(x)

)

3 Solution by Mathematica
Time used: 2.289 (sec). Leaf size: 10� �
DSolve[{y'[x]==1- Sin[x+y[x]]/(Sin[y[x]]*Cos[x]),y[Pi/4]==Pi/4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec−1(2 cos(x))
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14.1.15 problem 15
Internal problem ID [2049]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.4, page 36
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3 sin(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)=y(x)^3*sin(x),y(x), singsol=all)� �

y(x) = 1√
c1 + 2 cos(x)

y(x) = − 1√
c1 + 2 cos(x)

3 Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 49� �
DSolve[y'[x]==y[x]^3*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
2
√

cos(x)− c1

y(x) → 1√
2
√

cos(x)− c1

y(x) → 0
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14.2 1.6, page 50

Local contents
14.2.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3177
14.2.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3178
14.2.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3179
14.2.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3180
14.2.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3181
14.2.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3182
14.2.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3183
14.2.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3184
14.2.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3185
14.2.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3186
14.2.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3187
14.2.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3188
14.2.13 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3189
14.2.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3190

3176



14.2. 1.6, page 50 CHAPTER 14. DIFFERENTIAL . . .

14.2.1 problem 1
Internal problem ID [2050]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)-y(x)=exp(2*x),y(x), singsol=all)� �

y(x) = (ex + c1) ex

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 15� �
DSolve[y'[x]-y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(ex + c1)
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14.2.2 problem 2
Internal problem ID [2051]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 − 4yx− x7 sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)-4*x*y(x)=x^7*sin(x),y(x), singsol=all)� �

y(x) = (sin(x)− x cos(x) + c1)x4

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 19� �
DSolve[x^2*y'[x]-4*x*y[x]==x^7*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4(sin(x)− x cos(x) + c1)
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14.2.3 problem 3
Internal problem ID [2052]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2yx− 2x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2*x*y(x)=2*x^3,y(x), singsol=all)� �

y(x) = x2 − 1 + e−x2
c1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 20� �
DSolve[y'[x]+2*x*y[x]==2*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1e
−x2 − 1
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14.2.4 problem 4
Internal problem ID [2053]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy
x2 + 1 − 4x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+2*x/(1+x^2)*y(x)=4*x,y(x), singsol=all)� �

y(x) = x2 + 1 + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24� �
DSolve[y'[x]+2*x/(1+x^2)*y[x]==4*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 + 2x2 + c1
x2 + 1
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14.2.5 problem 5
Internal problem ID [2054]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy
x2 + 1 − 4

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+2*x/(1+x^2)*y(x)=4/(1+x^2)^2,y(x), singsol=all)� �

y(x) = 4 arctan(x) + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20� �
DSolve[y'[x]+2*x/(1+x^2)*y[x]==4/(1+x^2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4ArcTan(x) + c1
x2 + 1
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14.2.6 problem 6
Internal problem ID [2055]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2
(
cos2(x)

)
y′ + y sin (2x)− 4

(
cos4(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(2*cos(x)^2*diff(y(x),x)+y(x)*sin(2*x)=4*cos(x)^4,y(x), singsol=all)� �

y(x) = (2 sin(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 15� �
DSolve[2*Cos[x]^2*y'[x]+y[x]*Sin[2*x]==4*Cos[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)(2 sin(x) + c1)
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14.2.7 problem 7
Internal problem ID [2056]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x ln(x) − 9x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)+1/(x*ln(x))*y(x)=9*x^2,y(x), singsol=all)� �

y(x) = 3x3 ln(x)− x3 + c1
ln(x)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24� �
DSolve[y'[x]+1/(x*Log[x])*y[x]==9*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3 + −x3 + c1
log(x)
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14.2.8 problem 8
Internal problem ID [2057]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− 8
(
sin3(x)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)-y(x)*tan(x)=8*sin(x)^3,y(x), singsol=all)� �

y(x) =
− cos (2x) + cos(4x)

4 + c1
cos(x)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 19� �
DSolve[y'[x]-y[x]*Tan[x]==8*Sin[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin3(x) tan(x) + c1 sec(x)
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14.2.9 problem 9
Internal problem ID [2058]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

tx′ + 2x− 4 et = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(t*diff(x(t),t)+2*x(t)=4*exp(t),x(t), singsol=all)� �

x(t) = 4(t− 1) et + c1
t2

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 20� �
DSolve[t*x'[t]+2*x[t]==4*Exp[t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 4et(t− 1) + c1
t2
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14.2.10 problem 10
Internal problem ID [2059]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin(x) (y sec(x)− 2) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=sin(x)*(y(x)*sec(x)-2),y(x), singsol=all)� �

y(x) =
cos(2x)

2 + c1
cos(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 20� �
DSolve[y'[x]==Sin[x]*(y[x]*Sec[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 sec(x)(cos(2x) + 2c1)
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14.2.11 problem 11
Internal problem ID [2060]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

1− sin(x)y − y′ cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve((1-y(x)*sin(x))-cos(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (tan(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 13� �
DSolve[(1-y[x]*Sin[x])-Cos[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1 cos(x)
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14.2.12 problem 12
Internal problem ID [2061]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− 2 ln(x)x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)-y(x)/x=2*x^2*ln(x),y(x), singsol=all)� �

y(x) =
(
ln(x)x2 − x2

2 + c1

)
x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 23� �
DSolve[y'[x]-y[x]/x==2*x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3

2 + x3 log(x) + c1x
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14.2.13 problem 13
Internal problem ID [2062]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + αy − eβx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+alpha*y(x)=exp(beta*x),y(x), singsol=all)� �

y(x) =
(
ex(α+β)

α + β
+ c1

)
e−αx

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 31� �
DSolve[y'[x]+\[Alpha]*y[x]==Exp[\[Beta]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
eα(−x)(ex(α+β) + c1(α + β)

)
α + β

3189



14.2. 1.6, page 50 CHAPTER 14. DIFFERENTIAL . . .

14.2.14 problem 14
Internal problem ID [2063]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.6, page 50
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + m

x
− ln(x) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+m/x=ln(x),y(x), singsol=all)� �

y(x) = x ln(x)− x−m ln(x) + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19� �
DSolve[y'[x]+m/x==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x−m) log(x)− x+ c1
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14.3.1 problem 9
Internal problem ID [2064]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(3x− y) y′ − 3y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 17� �
dsolve((3*x-y(x))*diff(y(x),x)=3*y(x),y(x), singsol=all)� �

y(x) = eLambertW
(
−3x e−3c1

)
+3c1

3 Solution by Mathematica
Time used: 9.828 (sec). Leaf size: 25� �
DSolve[(3*x-y[x])*y'[x]==3*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
−3e−c1x

)
+c1

y(x) → 0
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14.3.2 problem 10
Internal problem ID [2065]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − (x+ y)2

2x2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=(x+y(x))^2/(2*x^2),y(x), singsol=all)� �

y(x) = tan
(
ln(x)
2 + c1

2

)
x

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 17� �
DSolve[y'[x]==(x+y[x])^2/(2*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(
log(x)

2 + c1

)
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14.3.3 problem 11
Internal problem ID [2066]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

sin
(y
x

)
(y′x− y)− x cos

(y
x

)
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 14� �
dsolve(sin(y(x)/x)*(x*diff(y(x),x)-y(x))=x*cos(y(x)/x),y(x), singsol=all)� �

y(x) = x arccos
(

1
xc1

)

3 Solution by Mathematica
Time used: 4.077 (sec). Leaf size: 48� �
DSolve[Sin[y[x]/x]*(x*y'[x]-y[x])==x*Cos[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x sec−1 (ec1x)

y(x) → x sec−1 (ec1x)

y(x) → −πx

2

y(x) → πx

2
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14.3.4 problem 12
Internal problem ID [2067]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x−
√
16x2 − y2 − y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)=sqrt(16*x^2-y(x)^2)+y(x),y(x), singsol=all)� �

− arctan
(

y(x)√
16x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 18� �
DSolve[x*y'[x]==Sqrt[16*x^2-y[x]^2]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x cosh(i log(x) + c1)
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14.3.5 problem 13
Internal problem ID [2068]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√
9x2 + y2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(9*x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
9x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.263 (sec). Leaf size: 51� �
DSolve[x*y'[x]-y[x]==Sqrt[9*x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → 3x tanh(log(x) + c1)√
sech2(log(x) + c1)
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14.3.6 problem 14
Internal problem ID [2069]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 − y2

)
− x
(
x2 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(x*(x^2-y(x)^2)-x*(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf
(∫ _Z _a2 + 1

_a3 + _a2 + _a − 1d_a + ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 71� �
DSolve[x*(x^2-y[x]^2)-x*(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
#13 +#12 +#1− 1&,

#12 log
(

y(x)
x

−#1
)
+ log

(
y(x)
x

−#1
)

3#12 + 2#1+ 1
&

 =

− log(x) + c1, y(x)
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14.3.7 problem 15
Internal problem ID [2070]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x+ ln(x)y − ln(y)y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+y(x)*ln(x)=y(x)*ln(y(x)),y(x), singsol=all)� �

y(x) = x e−xc1e

3 Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 24� �
DSolve[x*y'[x]+y[x]*Log[x]==y[x]*Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe1+ec1x

y(x) → ex
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14.3.8 problem 16
Internal problem ID [2071]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − y2 + 2yx− 2x2

x2 − yx+ y2
= 0

3 Solution by Maple
Time used: 0.347 (sec). Leaf size: 79� �
dsolve(diff(y(x),x)= (y(x)^2+2*x*y(x)-2*x^2)/(x^2-x*y(x)+y(x)^2),y(x), singsol=all)� �

y(x) = −
x
(
RootOf

(
2_Z 6 + (9c1x2 − 1)_Z 4 − 6x2c1_Z 2 + c1x

2)2 − 1
)

RootOf
(
2_Z 6 + (9c1x2 − 1)_Z 4 − 6x2c1_Z 2 + c1x2

)2
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3 Solution by Mathematica
Time used: 19.573 (sec). Leaf size: 372� �
DSolve[y'[x]== (y[x]^2+2*x*y[x]-2*x^2)/(x^2-x*y[x]+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3

3 3
√
2

−
3
√
2 (−3x2 + e2c1)

3
√

−54x3 + 2
√
729x6 + (−9x2 + 3e2c1) 3

+ x

y(x) →

(
1 + i

√
3
)
(−3x2 + e2c1)

22/3 3
√

−54x3 + 2
√
729x6 + (−9x2 + 3e2c1) 3

+
(
−1
3

)2/3
3
√

−9x3 +
√
3
√
27e2c1x4 − 9e4c1x2 + e6c1 + x

y(x) → −

(
1 + i

√
3
)

3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3

6 3
√
2

+

(
1− i

√
3
)
(−3x2 + e2c1)

22/3 3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3
+ x
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14.3.9 problem 17
Internal problem ID [2072]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

2y′yx− 2y2 − x2e−
y2

x2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 26� �
dsolve(2*x*y(x)*diff(y(x),x)-(x^2*exp(-y(x)^2/x^2)+2*y(x)^2)=0,y(x), singsol=all)� �

y(x) =
√

ln (ln(x) + c1) x

y(x) = −
√
ln (ln(x) + c1) x

3 Solution by Mathematica
Time used: 2.03 (sec). Leaf size: 38� �
DSolve[2*x*y[x]*y'[x]-(x^2*Exp[-y[x]^2/x^2]+2*y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
log(log(x) + 2c1)

y(x) → x
√

log(log(x) + 2c1)
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14.3.10 problem 18
Internal problem ID [2073]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − x2 − 3yx− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x)=y(x)^2+3*x*y(x)+x^2,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 + 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 25� �
DSolve[x^2*y'[x]==y[x]^2+3*x*y[x]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1− 1

log(x) + c1

)
y(x) → −x
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14.3.11 problem 19
Internal problem ID [2074]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

yy′ + x−
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 28� �
dsolve(y(x)*diff(y(x),x)=sqrt(x^2+y(x)^2)-x,y(x), singsol=all)� �

−c1 +
√

x2 + y(x)2
y(x)2 + x

y(x)2 = 0

3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 57� �
DSolve[y[x]*y'[x]==Sqrt[x^2+y[x]^2]-x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0
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14.3.12 problem 20
Internal problem ID [2075]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

2x(y + 2x) y′ − y(4x− y) = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 25� �
dsolve(2*x*(y(x)+2*x)*diff(y(x),x)=y(x)*(4*x-y(x)),y(x), singsol=all)� �

y(x) = e
LambertW

(
2 e

3c1
2 x

3
2

)
− 3c1

2 − 3 ln(x)
2 x

3 Solution by Mathematica
Time used: 8.021 (sec). Leaf size: 29� �
DSolve[2*x*(y[x]+2*x)*y'[x]==y[x]*(4*x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
ProductLog (2e−c1x3/2)

y(x) → 0
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14.3.13 problem 21
Internal problem ID [2076]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− tan
(y
x

)
x− y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x)=x*tan(y(x)/x)+y(x),y(x), singsol=all)� �

y(x) = arcsin (xc1)x

3 Solution by Mathematica
Time used: 0.916 (sec). Leaf size: 19� �
DSolve[x*y'[x]==x*Tan[y[x]/x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(ec1x)

y(x) → 0

3205



14.3. 1.8, page 68 CHAPTER 14. DIFFERENTIAL . . .

14.3.14 problem 22
Internal problem ID [2077]

Book: Differential equations and linear algebra, Stephen W. Goode, second edition, 2000
Section: 1.8, page 68
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − x
√

x2 + y2 + y2

yx
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=(x*sqrt(x^2+y(x)^2)+y(x)^2)/(x*y(x)),y(x), singsol=all)� �

−
√

x2 + y(x)2
x

+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 48� �
DSolve[y'[x]==(x*Sqrt[x^2+y[x]^2]+y[x]^2)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

(log(x)− 1 + c1)(log(x) + 1 + c1)

y(x) → x
√

(log(x)− 1 + c1)(log(x) + 1 + c1)
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15.1.1 problem Problem 7
Internal problem ID [2078]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 25y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-25*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2e5x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-25*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
5x + c2e

−5x
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15.1.2 problem Problem 8
Internal problem ID [2079]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (2x) + cos (2x) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c2 sin(2x)
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15.1.3 problem Problem 9
Internal problem ID [2080]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x + c2e

x
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15.1.4 problem Problem 10
Internal problem ID [2081]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=-y(x)^2,y(x), singsol=all)� �

y(x) = 1
c1 + x

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 18� �
DSolve[y'[x]==-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x− c1

y(x) → 0
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15.1.5 problem Problem 11
Internal problem ID [2082]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=y(x)/(2*x),y(x), singsol=all)� �

y(x) = c1
√
x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[y'[x]==y[x]/(2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x

y(x) → 0
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15.1.6 problem Problem 12
Internal problem ID [2083]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x sin (2x) + c2e−x cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]+2*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2 cos(2x) + c1 sin(2x))
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15.1.7 problem Problem 13
Internal problem ID [2084]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 9y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-9*y(x)=0,y(x), singsol=all)� �

y(x) = e3xc1 + c2e−3x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c1e6x + c2
)

3216



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.8 problem Problem 14
Internal problem ID [2085]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + 5y′x+ 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2

x3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+5*x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1
x3

3217



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.9 problem Problem 15
Internal problem ID [2086]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 3y′x+ 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2c2 log(x) + c1)

3218



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.10 problem Problem 16
Internal problem ID [2087]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 3y′x+ 13y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+13*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (3 ln(x))x2 + c2 cos (3 ln(x))x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]-3*x*y'[x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2 cos(3 log(x)) + c1 sin(3 log(x)))

3219



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.11 problem Problem 17
Internal problem ID [2088]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − y′x+ y − 9x2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=9*x^2,y(x), singsol=all)� �

y(x) =
√
x c2 + xc1 + 3x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[2*x^2*y''[x]-x*y'[x]+y[x]==9*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x2 + c2x+ c1
√
x

3220



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.12 problem Problem 18
Internal problem ID [2089]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 4y′x+ 6y − sin(x)x4 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x^4*sin(x),y(x), singsol=all)� �

y(x) = x3c2 + c1x
2 − sin(x)x2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==x^4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(− sin(x) + c2x+ c1)

3221



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.13 problem Problem 19
Internal problem ID [2090]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − (a+ b) y′ + aby = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-(a+b)*diff(y(x),x)+a*b*y(x)=0,y(x), singsol=all)� �

y(x) = c1ebx + c2eax

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]-(a+b)*y'[x]+a*b*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
ax + c1e

bx

3222



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.14 problem Problem 20
Internal problem ID [2091]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2ay′ + ya2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*a*diff(y(x),x)+a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax + c2eaxx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-2*a*y'[x]+a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eax(c2x+ c1)

3223



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.15 problem Problem 21
Internal problem ID [2092]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2ay′ +
(
a2 + b2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-2*a*diff(y(x),x)+(a^2+b^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax sin (bx) + c2eax cos (bx)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[y''[x]-2*a*y'[x]+(a^2+b^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(a−ib)(c2e2ibx + c1
)

3224



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.16 problem Problem 22
Internal problem ID [2093]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = e3xc1 + c2e−2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2e5x + c1
)

3225



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.17 problem Problem 23
Internal problem ID [2094]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e−3xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+6*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2x+ c1)

3226



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.18 problem Problem 24
Internal problem ID [2095]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + y′x− y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x
+ c2x

3227



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.19 problem Problem 25
Internal problem ID [2096]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 5y′x+ 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x2 + c2 ln(x)

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+5*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c2 log(x) + c1
x2

3228



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.20 problem Problem 28
Internal problem ID [2097]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − ex − sin(y)
x cos(y) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=(exp(x)-sin(y(x)))/(x*cos(y(x))),y(x), singsol=all)� �

y(x) = arcsin
(
−c1 + ex

x

)

3 Solution by Mathematica
Time used: 2.992 (sec). Leaf size: 16� �
DSolve[y'[x]==(Exp[x]-Sin[y[x]])/(x*Cos[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
ex + c1

x

)

3229



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.21 problem Problem 29
Internal problem ID [2098]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 29.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve

y′ − 1− y2

2 + 2yx = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(1-y(x)^2)/(2*(1+x*y(x))),y(x), singsol=all)� �

c1 +
1

(y(x)− 1) (xy(x) + x+ 2) = 0

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 56� �
DSolve[y'[x]==(1-y[x]^2)/(2*(1+x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 +
√

1 + x(x+ c1)
x

y(x) → −1 +
√

1 + x(x+ c1)
x

y(x) → −1

y(x) → 1

3230



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.22 problem Problem 30
Internal problem ID [2099]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − (1− eyxy) e−yx

x
= 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)=(1-y(x)*exp(x*y(x)))/(x*exp(x*y(x))),y(1) = 0],y(x), singsol=all)� �

y(x) = ln(x)
x

3 Solution by Mathematica
Time used: 0.385 (sec). Leaf size: 11� �
DSolve[{y'[x]==(1-y[x]*Exp[x*y[x]])/(x*Exp[x*y[x]]),{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)
x

3231



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.23 problem Problem 31
Internal problem ID [2100]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − x2(1− y2) + y e y
x

x
(
e y

x + 2yx2
) = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x^2*(1-y(x)^2)+y(x)*exp(y(x)/x))/(x*(exp(y(x)/x)+2*x^2*y(x))),y(x), singsol=all)� �

y(x) = RootOf
(
e_Z + x3_Z 2 + c1 − x

)
x

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 24� �
DSolve[y'[x]==(x^2*(1-y[x]^2)+y[x]*Exp[y[x]/x])/(x*(Exp[y[x]/x]+2*x^2*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)2 + e

y(x)
x − x = c1, y(x)

]
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15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.24 problem Problem 32
Internal problem ID [2101]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − cos(x)− 2xy2
2yx2 = 0

With initial conditions [
y(π) = 1

π

]

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=(cos(x)-2*x*y(x)^2)/(2*x^2*y(x)),y(Pi) = 1/Pi],y(x), singsol=all)� �

y(x) =
√
sin(x) + 1

x

3 Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 17� �
DSolve[{y'[x]==(Cos[x]-2*x*y[x]^2)/(2*x^2*y[x]),{y[Pi]==1/Pi}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

sin(x) + 1
x

3233



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.25 problem Problem 33
Internal problem ID [2102]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=sin(x),y(x), singsol=all)� �

y(x) = − cos(x) + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 12� �
DSolve[y'[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + c1

3234



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.26 problem Problem 34
Internal problem ID [2103]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1
x

2
3
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=x^(-2/3),y(x), singsol=all)� �

y(x) = 3x 1
3 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[y'[x]==x^(-2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 3
√
x + c1

3235



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.27 problem Problem 35
Internal problem ID [2104]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − exx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=x*exp(x),y(x), singsol=all)� �

y(x) = (−2 + x) ex + xc1 + c2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 19� �
DSolve[y''[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 2) + c2x+ c1

3236



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.28 problem Problem 36
Internal problem ID [2105]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)=x^n,y(x), singsol=all)� �

y(x) = x2+n

(2 + n) (n+ 1) + xc1 + c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 28� �
DSolve[y''[x]==x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xn+2

n2 + 3n+ 2 + c2x+ c1

3237



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.29 problem Problem 37
Internal problem ID [2106]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ln(x)x2 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)=x^2*ln(x),y(1) = 2],y(x), singsol=all)� �

y(x) = x3 ln(x)
3 − x3

9 + 19
9

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[{y'[x]==x^2*Log[x],{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9
(
−x3 + 3x3 log(x) + 19

)

3238



15.1. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.1.30 problem Problem 38
Internal problem ID [2107]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − cos(x) = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)=cos(x),y(0) = 2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = − cos(x) + x+ 3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 12� �
DSolve[{y''[x]==Cos[x],{y[0]==2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− cos(x) + 3
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15.1.31 problem Problem 39
Internal problem ID [2108]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 39.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _quadrature]]

Solve

y′′′ − 6x = 0

With initial conditions

[y(0) = 1, y′(0) = −1, y′′(0) = −4]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$3)=6*x,y(0) = 1, D(y)(0) = -1, (D@@2)(y)(0) = -4],y(x), singsol=all)� �

y(x) = 1
4x

4 − 2x2 + 1− x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[{y'''[x]==6*x,{y[0]==2,y'[0]==-1,y''[0]==-4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x
(
x3 − 8x− 4

)
+ 2

3240
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15.1.32 problem Problem 40
Internal problem ID [2109]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − exx = 0

With initial conditions

[y(0) = 3, y′(0) = 4]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)=x*exp(x),y(0) = 3, D(y)(0) = 4],y(x), singsol=all)� �

y(x) = (−2 + x) ex + 5x+ 5

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 18� �
DSolve[{y''[x]==x*Exp[x],{y[0]==3,y'[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 2) + 5(x+ 1)

3241
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15.1.33 problem Problem 45
Internal problem ID [2110]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−3x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[y''[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 2) + c2x+ c1

3242
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15.1.34 problem Problem 46
Internal problem ID [2111]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y′x− 8y = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-8*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x2 + c2x

4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-x*y'[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
6 + c1
x2
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15.1.35 problem Problem 47
Internal problem ID [2112]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21
Problem number: Problem 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 3y′x+ 4y − ln(x)x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=x^2*ln(x),y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + ln(x)3x2

6

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

2(log3(x) + 12c2 log(x) + 6c1
)
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15.2 Chapter 1, First-Order Differential Equations.
Section 1.4, Separable Differential Equations.
page 43
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15.2.1 problem Problem 1
Internal problem ID [2113]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = ex2
c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → 0

3246



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.2 problem Problem 2
Internal problem ID [2114]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2

x2 + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)^2/(x^2+1),y(x), singsol=all)� �

y(x) = − 1
arctan(x)− c1

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]^2/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ArcTan(x) + c1

y(x) → 0

3247
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15.2.3 problem Problem 3
Internal problem ID [2115]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ex+yy′ − 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve(exp(x+y(x))*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) = ln (c1ex − 1)− x

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 15� �
DSolve[Exp[x+y[x]]*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(sinh(x)− cosh(x) + c1)

3248
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15.2.4 problem Problem 4
Internal problem ID [2116]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

x ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=y(x)/(x*ln(x)),y(x), singsol=all)� �

y(x) = ln(x)c1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log(x)

y(x) → 0

3249
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15.2.5 problem Problem 5
Internal problem ID [2117]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − (x− 1) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(y(x)-(x-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16� �
DSolve[y[x]-(x-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1)

y(x) → 0

3250



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.6 problem Problem 6
Internal problem ID [2118]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2x(y − 1)
x2 + 3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=(2*x*(y(x)-1))/(x^2+3),y(x), singsol=all)� �

y(x) = 1 +
(
x2 + 3

)
c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20� �
DSolve[y'[x]==(2*x*(y[x]-1))/(x^2+3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1
(
x2 + 3

)
y(x) → 1

3251
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15.2.7 problem Problem 7
Internal problem ID [2119]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − y′x− 3 + 2y′x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(y(x)-x*diff(y(x),x)=3-2*x^2*diff(y(x),x),y(x), singsol=all)� �

y(x) =
(
− 3

x
+ c1

)
x

2x− 1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 24� �
DSolve[y[x]-x*y'[x]==3-2*x^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 + c1x

1− 2x
y(x) → 3

3252



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.8 problem Problem 8
Internal problem ID [2120]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos (x− y)
sin(x) sin(y) + 1 = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=cos(x-y(x))/(sin(x)*sin(y(x)))-1,y(x), singsol=all)� �

y(x) = arccos
(

1
sin(x)c1

)

3 Solution by Mathematica
Time used: 1.89 (sec). Leaf size: 47� �
DSolve[y'[x]==Cos[x-y[x]]/(Sin[x]*Sin[y[x]])-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−1
2c1 csc(x)

)
y(x) → ArcCos

(
−1
2c1 csc(x)

)
y(x) → −π

2

y(x) → π

2

3253



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.9 problem Problem 9
Internal problem ID [2121]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x(−1 + y2)
2 (−2 + x) (x− 1) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=x*(y(x)^2-1)/(2*(x-2)*(x-1)),y(x), singsol=all)� �

y(x) = − tanh
(
− ln (x− 1)

2 + ln (−2 + x) + c1
2

)

3 Solution by Mathematica
Time used: 0.602 (sec). Leaf size: 51� �
DSolve[y'[x]==x*(y[x]^2-1)/(2*(x-2)*(x-1)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x+ e2c1(x− 2)2 − 1
−x+ e2c1(x− 2)2 + 1

y(x) → −1

y(x) → 1

3254
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15.2.10 problem Problem 10
Internal problem ID [2122]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx2 − 32
−x2 + 16 − 2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)=(x^2*y(x)-32)/(16-x^2)+2,y(x), singsol=all)� �

y(x) = e−x(x2 + 8x+ 16) c1
(x− 4)2

+ 2 exe−x

3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 30� �
DSolve[y'[x]==(x^2*y[x]-32)/(16-x^2)+2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 + c1e
−x(x+ 4)2
(x− 4)2

y(x) → 2

3255



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.11 problem Problem 11
Internal problem ID [2123]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− a) (x− b) y′ − y + c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve((x-a)*(x-b)*diff(y(x),x)-(y(x)-c)=0,y(x), singsol=all)� �

y(x) = c+ (x− b)−
1

a−b (x− a)
1

a−b c1

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 41� �
DSolve[(x-a)*(x-b)*y'[x]-(y[x]-c)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c+ c1(x− b)
1

b−a (x− a)
1

a−b

y(x) → c

3256
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15.2.12 problem Problem 12
Internal problem ID [2124]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + y2 + 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 11� �
dsolve([(x^2+1)*diff(y(x),x)+y(x)^2=-1,y(0) = 1],y(x), singsol=all)� �

y(x) = cot
(
arctan(x) + π

4

)
3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 14� �
DSolve[{(x^2+1)*y'[x]+y[x]^2==-1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot
(
ArcTan(x) + π

4

)

3257
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15.2.13 problem Problem 13
Internal problem ID [2125]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ + yx− ax = 0

With initial conditions

[y(0) = 2a]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 20� �
dsolve([(1-x^2)*diff(y(x),x)+x*y(x)=a*x,y(0) = 2*a],y(x), singsol=all)� �

y(x) = −i
√
x− 1

√
x+ 1 a+ a

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 21� �
DSolve[{(1-x^2)*y'[x]+x*y[x]==a*x,{y[0]==2*a}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a− ia
√
x2 − 1

3258
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15.2.14 problem Problem 14
Internal problem ID [2126]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 + sin (x+ y)
sin(y) cos(x) = 0

With initial conditions [
y
(π
4

)
= π

4

]
3 Solution by Maple
Time used: 0.211 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=1-(sin(x+y(x)))/(sin(y(x))*cos(x)),y(1/4*Pi) = 1/4*Pi],y(x), singsol=all)� �

y(x) = arccos
(

1
2 cos(x)

)

3 Solution by Mathematica
Time used: 2.25 (sec). Leaf size: 10� �
DSolve[{y'[x]==1-(Sin[x+y[x]])/(Sin[y[x]]*Cos[x]),{y[Pi/4]==Pi/4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec−1(2 cos(x))

3259



15.2. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.2.15 problem Problem 15
Internal problem ID [2127]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3 sin(x) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=y(x)^3*sin(x),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x]==y[x]^3*Sin[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

3260
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15.2.16 problem Problem 16
Internal problem ID [2128]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2
√
y − 1
3 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=2/3*(y(x)-1)^(1/2),y(1) = 1],y(x), singsol=all)� �

y(x) = 1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16� �
DSolve[{y'[x]==1/3*(y[x]-1)^(1/2),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36((x− 2)x+ 37)
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15.2.17 problem Problem 17
Internal problem ID [2129]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43
Problem number: Problem 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

mv′ −mg + kv2 = 0

With initial conditions

[v(0) = 0]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 26� �
dsolve([m*diff(v(t),t)=m*g-k*v(t)^2,v(0) = 0],v(t), singsol=all)� �

v(t) =
tanh

(
t

√
mgk
m

)√
mgk

k

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 39� �
DSolve[{m*v'[t]==m*g-k*v[t]^2,{v[0]==0}},v[t],t,IncludeSingularSolutions -> True]� �

v(t) →

√
g
√
m tanh

(√
g
√
k t√

m

)
√
k
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15.3 Chapter 1, First-Order Differential Equations.
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15.3.1 problem Problem 1
Internal problem ID [2130]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 4 ex = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)=4*exp(x),y(x), singsol=all)� �

y(x) = 2 ex + e−xc1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19� �
DSolve[y'[x]+y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ex + c1e
−x
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15.3.2 problem Problem 2
Internal problem ID [2131]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2y
x

− 5x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)+2/x*y(x)=5*x^2,y(x), singsol=all)� �

y(x) = x5 + c1
x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15� �
DSolve[y'[x]+2/x*y[x]==5*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5 + c1
x2
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15.3.3 problem Problem 3
Internal problem ID [2132]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 − 4yx− x7 sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)-4*x*y(x)=x^7*sin(x),y(x), singsol=all)� �

y(x) = (sin(x)− x cos(x) + c1)x4

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 19� �
DSolve[x^2*y'[x]-4*x*y[x]==x^7*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4(sin(x)− x cos(x) + c1)
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15.3.4 problem Problem 4
Internal problem ID [2133]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2yx− 2x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2*x*y(x)=2*x^3,y(x), singsol=all)� �

y(x) = x2 − 1 + e−x2
c1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 20� �
DSolve[y'[x]+2*x*y[x]==2*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1e
−x2 − 1
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15.3.5 problem Problem 5
Internal problem ID [2134]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy
1− x2 − 4x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+2*x/(1-x^2)*y(x)=4*x,y(x), singsol=all)� �

y(x) = (2 ln (x− 1) + 2 ln (x+ 1) + c1)
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 22� �
DSolve[y'[x]+2*x/(1-x^2)*y[x]==4*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

) (
2 log

(
x2 − 1

)
+ c1

)
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15.3.6 problem Problem 6
Internal problem ID [2135]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy
x2 + 1 − 4

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+2*x/(1+x^2)*y(x)=4/(1+x^2)^2,y(x), singsol=all)� �

y(x) = 4 arctan(x) + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 20� �
DSolve[y'[x]+2*x/(1+x^2)*y[x]==4/(1+x^2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4ArcTan(x) + c1
x2 + 1
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15.3.7 problem Problem 7
Internal problem ID [2136]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2
(
cos2(x)

)
y′ + y sin (2x)− 4

(
cos4(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(2*(cos(x)^2)*diff(y(x),x)+y(x)*sin(2*x)=4*cos(x)^4,y(x), singsol=all)� �

y(x) = (2 sin(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 15� �
DSolve[2*(Cos[x]^2)*y'[x]+y[x]*Sin[2*x]==4*Cos[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)(2 sin(x) + c1)
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15.3.8 problem Problem 8
Internal problem ID [2137]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x ln(x) − 9x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)+1/(x*ln(x))*y(x)=9*x^2,y(x), singsol=all)� �

y(x) = 3x3 ln(x)− x3 + c1
ln(x)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24� �
DSolve[y'[x]+1/(x*Log[x])*y[x]==9*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3 + −x3 + c1
log(x)
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15.3.9 problem Problem 9
Internal problem ID [2138]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− 8
(
sin3(x)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)-y(x)*tan(x)=8*sin(x)^3,y(x), singsol=all)� �

y(x) =
− cos (2x) + cos(4x)

4 + c1
cos(x)

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 19� �
DSolve[y'[x]-y[x]*Tan[x]==8*Sin[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin3(x) tan(x) + c1 sec(x)
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15.3.10 problem Problem 10
Internal problem ID [2139]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

tx′ + 2x− 4 et = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(t*diff(x(t),t)+2*x(t)=4*exp(t),x(t), singsol=all)� �

x(t) = 4(t− 1) et + c1
t2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 20� �
DSolve[t*x'[t]+2*x[t]==4*Exp[t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 4et(t− 1) + c1
t2
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15.3.11 problem Problem 11
Internal problem ID [2140]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin(x) (y sec(x)− 2) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=sin(x)*(y(x)*sec(x)-2),y(x), singsol=all)� �

y(x) =
cos(2x)

2 + c1
cos(x)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 20� �
DSolve[y'[x]==Sin[x]*(y[x]*Sec[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 sec(x)(cos(2x) + 2c1)
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15.3.12 problem Problem 12
Internal problem ID [2141]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

1− sin(x)y − y′ cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve((1-y(x)*sin(x))-cos(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (tan(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 13� �
DSolve[(1-y[x]*Sin[x])-Cos[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1 cos(x)
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15.3.13 problem Problem 13
Internal problem ID [2142]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− 2 ln(x)x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)-1/x*y(x)=2*x^2*ln(x),y(x), singsol=all)� �

y(x) =
(
ln(x)x2 − x2

2 + c1

)
x

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 23� �
DSolve[y'[x]-1/x*y[x]==2*x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3

2 + x3 log(x) + c1x
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15.3.14 problem Problem 14
Internal problem ID [2143]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + αy − eβx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+alpha*y(x)=exp(beta*x),y(x), singsol=all)� �

y(x) =
(
ex(α+β)

α + β
+ c1

)
e−αx

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 31� �
DSolve[y'[x]+\[Alpha]*y[x]==Exp[\[Beta]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
eα(−x)(ex(α+β) + c1(α + β)

)
α + β
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15.3.15 problem Problem 15
Internal problem ID [2144]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + my

x
− ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)+m/x*y(x)=ln(x),y(x), singsol=all)� �

y(x) = x ln(x)
m+ 1 − x

m2 + 2m+ 1 + x−mc1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 29� �
DSolve[y'[x]+m/x*y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x((m+ 1) log(x)− 1)
(m+ 1)2 + c1x

−m
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15.3.16 problem Problem 16
Internal problem ID [2145]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2y
x

− 4x = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)+2/x*y(x)=4*x,y(1) = 2],y(x), singsol=all)� �

y(x) = x4 + 1
x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 12� �
DSolve[{y'[x]+2/x*y[x]==4*x,{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
x2
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15.3.17 problem Problem 17
Internal problem ID [2146]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin(x)y′ − cos(x)y − sin (2x) = 0

With initial conditions [
y
(π
2

)
= 2
]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 14� �
dsolve([sin(x)*diff(y(x),x)-y(x)*cos(x)=sin(2*x),y(1/2*Pi) = 2],y(x), singsol=all)� �

y(x) = (2 ln (sin(x)) + 2) sin(x)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 14� �
DSolve[{Sin[x]*y'[x]-y[x]*Cos[x]==Sin[2*x],{y[Pi/2]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(x)(log(sin(x)) + 1)
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15.3.18 problem Problem 18
Internal problem ID [2147]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x′ + 2x
−t+ 4 − 5 = 0

With initial conditions

[x(0) = 4]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([diff(x(t),t)+2/(4-t)*x(t)=5,x(0) = 4],x(t), singsol=all)� �

x(t) = −t2 + 3t+ 4

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 13� �
DSolve[{x'[t]+2/(4-t)*x[t]==5,{x[0]==4}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −((t− 4)(t+ 1))
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15.3.19 problem Problem 19
Internal problem ID [2148]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y − ex + y′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 15� �
dsolve([y(x)-exp(x)+diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) = ex
2 + e−x

2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 7� �
DSolve[{y[x]-Exp[x]+y'[x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cosh(x)
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15.3.20 problem Problem 20
Internal problem ID [2149]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y −
({

1 x ≤ 1
0 1 < x

)
= 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 27� �
dsolve([diff(y(x),x)-2*y(x)=piecewise(x<=1,1,x>1,0),y(0) = 3],y(x), singsol=all)� �

y(x) = 7 e2x
2 −

({
1 x < 1

e2x−2 1 ≤ x

)
2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 42� �
DSolve[{ode = y'[x] - 2*y[x] == Piecewise[{{1, x <= 1}, {0, x > 1}}],{y[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → {
1
2(−1 + 7e2x) x ≤ 1

1
2e

2x−2(−1 + 7e2) True
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15.3.21 problem Problem 21
Internal problem ID [2150]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y −
({

1− x x < 1
0 1 ≤ x

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 31� �
dsolve([diff(y(x),x)-2*y(x)=piecewise(x<1,1-x,x>=1,0),y(0) = 1],y(x), singsol=all)� �

y(x) = 5 e2x
4 +

({
2x− 1 x < 1
e2x−2 1 ≤ x

)
4

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 45� �
DSolve[{y'[x] - 2*y[x] == Piecewise[{{1-x, x < 1}, {0, x >= 1}}],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → {
1
4(2x+ 5e2x − 1) x ≤ 1
1
4e

2x−2(1 + 5e2) True
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15.3.22 problem Problem 22
Internal problem ID [2151]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′

x
− 9x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+1/x*diff(y(x),x)=9*x,y(x), singsol=all)� �

y(x) = x3 + ln(x)c1 + c2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 16� �
DSolve[y''[x]+1/x*y'[x]==9*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 + c1 log(x) + c2
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15.3.23 problem Problem 30
Internal problem ID [2152]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)+1/x*y(x)=cos(x),y(x), singsol=all)� �

y(x) = sin(x)x+ cos(x) + c1
x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 17� �
DSolve[y'[x]+1/x*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + cos(x) + c1
x
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15.3.24 problem Problem 31
Internal problem ID [2153]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − e−2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)=exp(-2*x),y(x), singsol=all)� �

y(x) =
(
−e−x + c1

)
e−x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 19� �
DSolve[y'[x]+y[x]==Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(−1 + c1e
x)
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15.3.25 problem Problem 32
Internal problem ID [2154]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(x)y − 2 cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*cot(x)=2*cos(x),y(x), singsol=all)� �

y(x) =
− cos(2x)

2 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 17� �
DSolve[y'[x]+y[x]*Cot[x]==2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) +
(
−1
2 + c1

)
csc(x)
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15.3.26 problem Problem 33
Internal problem ID [2155]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59
Problem number: Problem 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− y − ln(x)x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)-y(x)=x^2*ln(x),y(x), singsol=all)� �

y(x) = (x ln(x)− x+ c1)x

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 17� �
DSolve[x*y'[x]-y[x]==x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−x+ x log(x) + c1)
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15.4.1 problem Problem 9
Internal problem ID [2156]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − x2 + yx+ y2

x2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=(y(x)^2+x*y(x)+x^2)/x^2,y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 13� �
DSolve[y'[x]==(y[x]^2+x*y[x]+x^2)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)
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15.4.2 problem Problem 10
Internal problem ID [2157]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(3x− y) y′ − 3y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 17� �
dsolve((3*x-y(x))*diff(y(x),x)=3*y(x),y(x), singsol=all)� �

y(x) = eLambertW
(
−3x e−3c1

)
+3c1

3 Solution by Mathematica
Time used: 9.629 (sec). Leaf size: 25� �
DSolve[(3*x-y[x])*y'[x]==3*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
−3e−c1x

)
+c1

y(x) → 0
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15.4.3 problem Problem 11
Internal problem ID [2158]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − (x+ y)2

2x2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=(x+y(x))^2/(2*x^2),y(x), singsol=all)� �

y(x) = tan
(
ln(x)
2 + c1

2

)
x

3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 17� �
DSolve[y'[x]==(x+y[x])^2/(2*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(
log(x)

2 + c1

)
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15.4.4 problem Problem 12
Internal problem ID [2159]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

sin
(y
x

)
(y′x− y)− x cos

(y
x

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 14� �
dsolve(sin(y(x)/x)*(x*diff(y(x),x)-y(x))=x*cos(y(x)/x),y(x), singsol=all)� �

y(x) = x arccos
(

1
xc1

)

3 Solution by Mathematica
Time used: 4.028 (sec). Leaf size: 48� �
DSolve[Sin[y[x]/x]*(x*y'[x]-y[x])==x*Cos[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x sec−1 (ec1x)

y(x) → x sec−1 (ec1x)

y(x) → −πx

2

y(x) → πx

2
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15.4.5 problem Problem 13
Internal problem ID [2160]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x−
√
16x2 − y2 − y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)=sqrt(16*x^2-y(x)^2)+y(x),y(x), singsol=all)� �

− arctan
(

y(x)√
16x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.368 (sec). Leaf size: 18� �
DSolve[x*y'[x]==Sqrt[16*x^2-y[x]^2]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x cosh(i log(x) + c1)
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15.4.6 problem Problem 14
Internal problem ID [2161]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√
9x2 + y2 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(9*x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
9x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.719 (sec). Leaf size: 51� �
DSolve[x*y'[x]-y[x]==Sqrt[9*x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → 3x tanh(log(x) + c1)√
sech2(log(x) + c1)
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15.4.7 problem Problem 15
Internal problem ID [2162]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y
(
x2 − y2

)
− x
(
x2 − y2

)
y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(y(x)*(x^2-y(x)^2)-x*(x^2-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x

y(x) = x

y(x) = xc1

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 33� �
DSolve[y[x]*(x^2-y[x]^2)-x*(x^2-y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

y(x) → x

y(x) → c1x

y(x) → −x

y(x) → x
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15.4.8 problem Problem 16
Internal problem ID [2163]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x+ ln(x)y − ln(y)y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+y(x)*ln(x)=y(x)*ln(y(x)),y(x), singsol=all)� �

y(x) = x e−xc1e

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 24� �
DSolve[x*y'[x]+y[x]*Log[x]==y[x]*Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe1+ec1x

y(x) → ex
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15.4.9 problem Problem 17
Internal problem ID [2164]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − y2 + 2yx− 2x2

x2 − yx+ y2
= 0

3 Solution by Maple
Time used: 0.349 (sec). Leaf size: 79� �
dsolve(diff(y(x),x)=(y(x)^2+2*x*y(x)-2*x^2)/(x^2-x*y(x)+y(x)^2),y(x), singsol=all)� �

y(x) = −
x
(
RootOf

(
2_Z 6 + (9c1x2 − 1)_Z 4 − 6x2c1_Z 2 + c1x

2)2 − 1
)

RootOf
(
2_Z 6 + (9c1x2 − 1)_Z 4 − 6x2c1_Z 2 + c1x2

)2
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3 Solution by Mathematica
Time used: 19.291 (sec). Leaf size: 372� �
DSolve[y'[x]==(y[x]^2+2*x*y[x]-2*x^2)/(x^2-x*y[x]+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3

3 3
√
2

−
3
√
2 (−3x2 + e2c1)

3
√

−54x3 + 2
√
729x6 + (−9x2 + 3e2c1) 3

+ x

y(x) →

(
1 + i

√
3
)
(−3x2 + e2c1)

22/3 3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3

+
(
−1
3

)2/3
3
√
−9x3 +

√
3
√
27e2c1x4 − 9e4c1x2 + e6c1 + x

y(x) → −

(
1 + i

√
3
)

3
√

−54x3 + 2
√

729x6 + (−9x2 + 3e2c1) 3

6 3
√
2

+

(
1− i

√
3
)
(−3x2 + e2c1)

22/3 3
√

−54x3 + 2
√
729x6 + (−9x2 + 3e2c1) 3

+ x
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15.4.10 problem Problem 18
Internal problem ID [2165]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

2y′yx− 2y2 − x2e−
y2

x2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 26� �
dsolve(2*x*y(x)*diff(y(x),x)-(x^2*exp(-y(x)^2/x^2)+2*y(x)^2)=0,y(x), singsol=all)� �

y(x) =
√

ln (ln(x) + c1) x

y(x) = −
√

ln (ln(x) + c1) x

3 Solution by Mathematica
Time used: 2.052 (sec). Leaf size: 38� �
DSolve[2*x*y[x]*y'[x]-(x^2*Exp[-y[x]^2/x^2]+2*y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

log(log(x) + 2c1)

y(x) → x
√

log(log(x) + 2c1)
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15.4.11 problem Problem 19
Internal problem ID [2166]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 − x2 − 3yx− y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x)=y(x)^2+3*x*y(x)+x^2,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 + 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 25� �
DSolve[x^2*y'[x]==y[x]^2+3*x*y[x]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1− 1

log(x) + c1

)
y(x) → −x
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15.4.12 problem Problem 20
Internal problem ID [2167]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

yy′ + x−
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 28� �
dsolve(y(x)*diff(y(x),x)=sqrt(x^2+y(x)^2)-x,y(x), singsol=all)� �

−c1 +
√

x2 + y(x)2
y(x)2 + x

y(x)2 = 0

3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 57� �
DSolve[y[x]*y'[x]==Sqrt[x^2+y[x]^2]-x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0
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15.4.13 problem Problem 21
Internal problem ID [2168]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 21.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

2x(y + 2x) y′ − y(4x− y) = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 25� �
dsolve(2*x*(y(x)+2*x)*diff(y(x),x)=y(x)*(4*x-y(x)),y(x), singsol=all)� �

y(x) = e
LambertW

(
2 e

3c1
2 x

3
2

)
− 3c1

2 − 3 ln(x)
2 x

3 Solution by Mathematica
Time used: 7.95 (sec). Leaf size: 29� �
DSolve[2*x*(y[x]+2*x)*y'[x]==y[x]*(4*x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
ProductLog (2e−c1x3/2)

y(x) → 0
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15.4.14 problem Problem 22
Internal problem ID [2169]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− tan
(y
x

)
x− y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x)=x*tan(y(x)/x)+y(x),y(x), singsol=all)� �

y(x) = arcsin (xc1)x

3 Solution by Mathematica
Time used: 0.844 (sec). Leaf size: 19� �
DSolve[x*y'[x]==x*Tan[y[x]/x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(ec1x)

y(x) → 0
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15.4.15 problem Problem 23
Internal problem ID [2170]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − x
√
x2 + y2 + y2

yx
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=(x*sqrt(y(x)^2+x^2)+y(x)^2)/(x*y(x)),y(x), singsol=all)� �

−
√

x2 + y(x)2
x

+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 48� �
DSolve[y'[x]==(x*Sqrt[y[x]^2+x^2]+y[x]^2)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

(log(x)− 1 + c1)(log(x) + 1 + c1)

y(x) → x
√

(log(x)− 1 + c1)(log(x) + 1 + c1)
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15.4.16 problem Problem 25
Internal problem ID [2171]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 25.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2(−x+ 2y)
x+ y

= 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.326 (sec). Leaf size: 273� �
dsolve([diff(y(x),x)=2*(2*y(x)-x)/(x+y(x)),y(0) = 2],y(x), singsol=all)� �

y(x) =

(
3
√
3 x

√
x (27x+ 8) + 27x2 + 36x+ 8

) 1
3

3

+
4x+ 4

3(
3
√
3 x

√
x (27x+ 8) + 27x2 + 36x+ 8

) 1
3
+ 2x+ 2

3
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3 Solution by Mathematica
Time used: 82.667 (sec). Leaf size: 122� �
DSolve[{y'[x]==2*(2*y[x]-x)/(x+y[x]),{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

6x

 2
3
√

3
√
3
√

x3(27x+ 8) + 9x(3x+ 4) + 8
+ 1


+ 3
√

3
√
3
√
x3(27x+ 8) + 9x(3x+ 4) + 8

+ 4
3
√
3
√
3
√

x3(27x+ 8) + 9x(3x+ 4) + 8
+ 2
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15.4.17 problem Problem 26
Internal problem ID [2172]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 26.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x− y

x+ 4y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)=(2*x-y(x))/(x+4*y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) = −x

4 +
√
9x2 + 16

4

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 24� �
DSolve[{y'[x]==(2*x-y[x])/(x+4*y[x]),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(√
9x2 + 16 − x

)
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15.4.18 problem Problem 27
Internal problem ID [2173]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y −
√

x2 + y2

x
= 0

With initial conditions

[y(3) = 4]

3 Solution by Maple
Time used: 0.281 (sec). Leaf size: 21� �
dsolve([diff(y(x),x)=(y(x)-sqrt(x^2+y(x)^2))/x,y(3) = 4],y(x), singsol=all)� �

y(x) = x2

2 − 1
2

y(x) = −x2

18 + 9
2

3311
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3 Solution by Mathematica
Time used: 7.679 (sec). Leaf size: 61� �
DSolve[{y'[x]==(y[x]-Sqrt[x^2+y[x]^2])/x,{y[3]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tanh(log(9)− log(x))√
sech2(log(9)− log(x))

y(x) →
x tanh

(
log
(
x
3

)
+ log(3)

)√
sech2

(
log
(x
3

)
+ log(3)

)
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15.4.19 problem Problem 28
Internal problem ID [2174]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√

4x2 − y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(4*x^2-y(x)^2),y(x), singsol=all)� �

− arctan
(

y(x)√
4x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 18� �
DSolve[x*y'[x]-y[x]==Sqrt[4*x^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x cosh(i log(x) + c1)
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15.4.20 problem Problem 29(a)
Internal problem ID [2175]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 29(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ ay

ax− y
= 0

3 Solution by Maple
Time used: 0.21 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)=(x+a*y(x))/(a*x-y(x)),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Za+ ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 34� �
DSolve[y'[x]==(x+a*y[x])/(a*x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
aArcTan

(
y(x)
x

)
− 1

2 log
(
y(x)2
x2 + 1

)
= log(x) + c1, y(x)

]
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15.4.21 problem Problem 29(b)
Internal problem ID [2176]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 29(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ −
x+ y

2
x
2 − y

= 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.22 (sec). Leaf size: 30� �
dsolve([diff(y(x),x)=(x+1/2*y(x))/(1/2*x-y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) =
sin
(
RootOf

(
4_Z − 4 ln

(
1

cos(_Z)2

)
− 8 ln(x) + 4 ln(2)− π

))
x

cos
(
RootOf

(
4_Z − 4 ln

(
1

cos(_Z)2

)
− 8 ln(x) + 4 ln(2)− π

))
3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 42� �
DSolve[{y'[x]==(x+1/2*y[x])/(1/2*x-y[x]),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log
(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= 1

4(4 log(2)− π)− 2 log(x), y(x)
]
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15.4.22 problem Problem 38
Internal problem ID [2177]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Bernoulli]

Solve

y′ − y

x
− 4x2 cos(x)

y
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)-1/x*y(x)=4*x^2/y(x)*cos(x),y(x), singsol=all)� �

y(x) =
√
8 sin(x) + c1 x

y(x) = −
√

8 sin(x) + c1 x

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 36� �
DSolve[y'[x]-1/x*y[x]==4*x^2/y[x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
8 sin(x) + c1

y(x) → x
√

8 sin(x) + c1
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15.4.23 problem Problem 39
Internal problem ID [2178]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y tan(x)
2 − 2y3 sin(x) = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 66� �
dsolve(diff(y(x),x)+1/2*tan(x)*y(x)=2*y(x)^3*sin(x),y(x), singsol=all)� �

y(x) =

√
− (2 (sin2(x))− c1) cos(x)

2 (sin2(x))− c1

y(x) = −

√
− (2 (sin2(x))− c1) cos(x)

2 (sin2(x))− c1

3317
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3 Solution by Mathematica
Time used: 1.899 (sec). Leaf size: 215� �
DSolve[y'[x]+1/2*Tan(x)*y[x]==2*y[x]^3*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ − e
1
4
/
Tan 4√Tan√

e
Tanx2

2

(√
2π

(
Erfi

(
1 + iTanx
√
2
√
Tan

)
− iErf

(
Tanx+ i
√
2
√
Tan

))
+ c1e

1
2
/
Tan

√
Tan

)

y(x) → e
1
4
/
Tan 4√Tan√

e
Tanx2

2

(√
2π

(
Erfi

(
1 + iTanx
√
2
√
Tan

)
− iErf

(
Tanx+ i
√
2
√
Tan

))
+ c1e

1
2
/
Tan

√
Tan

)
y(x) → 0
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15.4.24 problem Problem 40
Internal problem ID [2179]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − 3y
2x − 6y 1

3x2 ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)-3/(2*x)*y(x)=6*y(x)^(1/3)*x^2*ln(x),y(x), singsol=all)� �

−2x3 ln(x) + x3 + y(x) 2
3 − xc1 = 0

3 Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 26� �
DSolve[y'[x]-3/(2*x)*y[x]==6*y[x]^(1/3)*x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x
(
−x2 + 2x2 log(x) + c1

)) 3/2
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15.4.25 problem Problem 41
Internal problem ID [2180]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 2y
x

− 6
√
x2 + 1 √

y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)+2/x*y(x)=6*sqrt(1+x^2)*sqrt(y(x)),y(x), singsol=all)� �

√
y(x) − (x2 + 1)

3
2 + c1

x
= 0

3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 55� �
DSolve[y'[x]+2/x*y[x]==6*Sqrt[1+x^2]*Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x6 + 3x4 + x2

(
3 + 2c1

√
x2 + 1

)
+ 2c1

√
x2 + 1 + 1 + c1

2

x2
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15.4.26 problem Problem 42
Internal problem ID [2181]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ + 2y
x

− 6x4y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2/x*y(x)=6*y(x)^2*x^4,y(x), singsol=all)� �

y(x) = 1
(−2x3 + c1)x2

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 24� �
DSolve[y'[x]+2/x*y[x]==6*y[x]^2*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−2x5 + c1x2

y(x) → 0
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15.4.27 problem Problem 43
Internal problem ID [2182]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2x
(
y′ + y3x2)+ y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(2*x*(diff(y(x),x)+y(x)^3*x^2)+y(x)=0,y(x), singsol=all)� �

y(x) = 1√
x3 + xc1

y(x) = − 1√
x3 + xc1

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 40� �
DSolve[2*x*(y'[x]+y[x]^3*x^2)+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x (x2 + c1)

y(x) → 1√
x (x2 + c1)

y(x) → 0
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15.4.28 problem Problem 44
Internal problem ID [2183]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

(x− a) (x− b) (y′ − √
y )− 2(−a+ b) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 89� �
dsolve((x-a)*(x-b)*(diff(y(x),x)-sqrt(y(x)))=2*(b-a)*y(x),y(x), singsol=all)� �
√

y(x) + b2

2x− 2a−
x2

2 (x− a)−
ln (−x+ b) (x− b) b

2 (x− a) + a ln (−x+ b) (x− b)
2x− 2a − c1(x− b)

x− a
= 0

3 Solution by Mathematica
Time used: 0.5 (sec). Leaf size: 43� �
DSolve[(x-a)*(x-b)*(y'[x]-Sqrt[y[x]])==2*(b-a)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (b− x)2((b− a) log(x− b) + x+ 2c1)2
4(a− x)2
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15.4.29 problem Problem 45
Internal problem ID [2184]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 6y
x

− 3y 2
3 cos(x)
x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+6/x*y(x)=3/x*y(x)^(2/3)*cos(x),y(x), singsol=all)� �

y(x) 1
3 − sin(x)x+ cos(x) + c1

x2 = 0

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 20� �
DSolve[y'[x]+6/x*y[x]==3/x*y[x]^(2/3)*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x sin(x) + cos(x) + c1)3
x6
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15.4.30 problem Problem 46
Internal problem ID [2185]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 4yx− 4x3√y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)+4*x*y(x)=4*x^3*sqrt(y(x)),y(x), singsol=all)� �

−x2 + 1− e−x2
c1 +

√
y(x) = 0

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 29� �
DSolve[y'[x]+4*x*y[x]==4*x^3*Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x2
(
ex

2(
x2 − 1

)
+ c1

)
2
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15.4.31 problem Problem 47
Internal problem ID [2186]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y

2x ln(x) − 2xy3 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 90� �
dsolve(diff(y(x),x)-1/(2*x*ln(x))*y(x)=2*x*y(x)^3,y(x), singsol=all)� �

y(x) =
√

− (2 ln(x)x2 − x2 − c1) ln(x)
2 ln(x)x2 − x2 − c1

y(x) = −
√

− (2 ln(x)x2 − x2 − c1) ln(x)
2 ln(x)x2 − x2 − c1

3 Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 63� �
DSolve[y'[x]-1/(2*x*Log[x])*y[x]==2*x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

log(x)√
x2 − 2x2 log(x) + c1

y(x) →
√

log(x)√
x2 − 2x2 log(x) + c1

y(x) → 0
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15.4.32 problem Problem 48
Internal problem ID [2187]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ − y

(π − 1)x − 3xyπ
1− π

= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)-1/( (Pi-1)*x)*y(x)=3/(1-Pi)*x*y(x)^Pi,y(x), singsol=all)� �

y(x) =
(
x3 + c1

x

)− 1
π−1

3 Solution by Mathematica
Time used: 0.771 (sec). Leaf size: 28� �
DSolve[y'[x]-1/( (Pi-1)*x)*y[x]==3/(1-Pi)*x*y[x]^Pi,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x3 + c1

x

)
1

1−π

y(x) → 0
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15.4.33 problem Problem 49
Internal problem ID [2188]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

2y′ + cot(x)y − 8(cos3(x))
y

= 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 64� �
dsolve(2*diff(y(x),x)+y(x)*cot(x)=8/y(x)*cos(x)^3,y(x), singsol=all)� �

y(x) =

√
− sin(x) (2 (sin4(x))− 4 (sin2(x))− c1 + 2)

sin(x)

y(x) = −

√
− sin(x) (2 (sin4(x))− 4 (sin2(x))− c1 + 2)

sin(x)

3 Solution by Mathematica
Time used: 0.727 (sec). Leaf size: 47� �
DSolve[2*y'[x]+y[x]*Cot[x]==8/y[x]*Cos[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2 cos3(x) cot(x) + c1 csc(x)

y(x) →
√

−2 cos3(x) cot(x) + c1 csc(x)
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15.4.34 problem Problem 50
Internal problem ID [2189]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1−

√
3
)
y′ + y sec(x)− y

√
3 sec(x) = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 54� �
dsolve((1-sqrt(3))*diff(y(x),x)+y(x)*sec(x)=y(x)^sqrt(3)*sec(x),y(x), singsol=all)� �

y(x) =

(
cos(x)c1+sin(x)+1

sin(x)+1

)−√
3
2√

cos(x)c1
sin(x) + 1 + sin(x)

sin(x) + 1 + 1
sin(x) + 1

3 Solution by Mathematica
Time used: 0.574 (sec). Leaf size: 74� �
DSolve[(1-Sqrt[3])*y'[x]+y[x]*Sec[x]==y[x]^Sqrt[3]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

 log
(
1−#1

√
3 −1
)
−
(√

3 − 1
)
log(#1)

√
3 − 1

&

[−(1
+

√
3
)
tanh−1

(
tan

(x
2

))
+ c1

]
y(x) → 0

y(x) → 1
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15.4.35 problem Problem 51
Internal problem ID [2190]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′ + 2xy
x2 + 1 − xy2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 23� �
dsolve([diff(y(x),x)+2*x/(1+x^2)*y(x)=x*y(x)^2,y(0) = 1],y(x), singsol=all)� �

y(x) = − 2
(x2 + 1) (ln (x2 + 1)− 2)

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 24� �
DSolve[{y'[x]+2*x/(1+x^2)*y[x]==x*y[x]^2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
(x2 + 1) (log (x2 + 1)− 2)
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15.4.36 problem Problem 52
Internal problem ID [2191]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + cot(x)y − y3
(
sin3(x)

)
= 0

With initial conditions [
y
(π
2

)
= 1
]

3 Solution by Maple
Time used: 1.863 (sec). Leaf size: 37� �
dsolve([diff(y(x),x)+y(x)*cot(x)=y(x)^3*sin(x)^3,y(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = −

√
(2 cos(x)− 1)2 (1 + 2 cos(x))
(4 (cos2(x))− 1) sin(x)

3 Solution by Mathematica
Time used: 0.657 (sec). Leaf size: 20� �
DSolve[{y'[x]+y[x]*Cot[x]==y[x]^3*Sin[x]^3,{y[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1√
sin2(x)(2 cos(x) + 1)
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15.4.37 problem Problem 54
Internal problem ID [2192]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (9x− y)2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 28� �
dsolve([diff(y(x),x)=(9*x-y(x))^2,y(0) = 0],y(x), singsol=all)� �

y(x) = (9x− 3) e6x + 9x+ 3
1 + e6x

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 15� �
DSolve[{y'[x]==(9*x-y[x])^2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 9x− 3 tanh(3x)
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15.4.38 problem Problem 55
Internal problem ID [2193]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (4x+ y + 2)2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=(4*x+y(x)+2)^2,y(x), singsol=all)� �

y(x) = −4x− 2− 2 tan (−2x+ 2c1)

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 41� �
DSolve[y'[x]==(4*x+y[x]+2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x+ 1
c1e4ix − i

4
− (2 + 2i)

y(x) → −4x− (2 + 2i)
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15.4.39 problem Problem 56
Internal problem ID [2194]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
(
sin2 (3x− 3y + 1)

)
= 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=(sin(3*x-3*y(x)+1))^2,y(x), singsol=all)� �

y(x) = x+ 1
3 + arctan (−3x+ 3c1)

3

3 Solution by Mathematica
Time used: 0.711 (sec). Leaf size: 43� �
DSolve[y'[x]==(Sin[3*x-3*y[x]+1])^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2y(x)− 2

(
1
3 tan(−3y(x) + 3x+ 1)− 1

3ArcTan(tan(−3y(x) + 3x+ 1))
)

= c1, y(x)
]
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15.4.40 problem Problem 58
Internal problem ID [2195]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′ − y(ln (yx)− 1)
x

= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)/x*(ln(x*y(x))-1),y(x), singsol=all)� �

y(x) = e
x
c1

x

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 24� �
DSolve[y'[x]==y[x]/x*(Log[x*y[x]]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

x

y(x) → 1
x
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15.4.41 problem Problem 59
Internal problem ID [2196]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − 2x(x+ y)2 + 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.209 (sec). Leaf size: 20� �
dsolve([diff(y(x),x)=2*x*(x+y(x))^2-1,y(0) = 1],y(x), singsol=all)� �

y(x) = −x3 + x− 1
x2 − 1

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 21� �
DSolve[{y'[x]==2*x*(x+y[x])^2-1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3 + x− 1
x2 − 1
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15.4.42 problem Problem 60
Internal problem ID [2197]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 60.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 2y − 1
2x− y + 3 = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=(x+2*y(x)-1)/(2*x-y(x)+3),y(x), singsol=all)� �

y(x) = 1− tan
(
RootOf

(
4_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x+ 1) + 2c1

))
(x+ 1)

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 68� �
DSolve[y'[x]==(x+2*y[x]-1)/(2*x-y[x]+3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
32ArcTan

(
−2y(x)− x+ 1
−y(x) + 2x+ 3

)
+ 8 log

(
x2 + y(x)2 − 2y(x) + 2x+ 2

5(x+ 1)2

)
+ 16 log(x+ 1) + 5c1 = 0, y(x)

]
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15.4.43 problem Problem 61
Internal problem ID [2198]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + p(x)y + q(x)y2 − r(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)+p(x)*y(x)+q(x)*y(x)^2=r(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]+p[x]*y[x]+q[x]*y[x]^2==r[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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15.4.44 problem Problem 62
Internal problem ID [2199]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′ + 2y
x

− y2 + 2
x2 = 0

3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+2/x*y(x)-y(x)^2=-2/x^2,y(x), singsol=all)� �

y(x) = x3 + 2c1
x (−x3 + c1)

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 35� �
DSolve[y'[x]+2/x*y[x]-y[x]^2==-2/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 + 3c1x3

x− 3c1x4

y(x) → −1
x
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15.4.45 problem Problem 63
Internal problem ID [2200]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′ + 7y
x

− 3y2 − 3
x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)+7/x*y(x)-3*y(x)^2=3/x^2,y(x), singsol=all)� �

y(x) = 3 ln(x)− 3c1 − 1
3x (ln(x)− c1)

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 15� �
DSolve[y'[x]+7/x*y[x]-3*y[x]^2==3/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x

y(x) → 1
x
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15.4.46 problem Problem 64
Internal problem ID [2201]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′

y
+ p(x) ln(y)− q(x) = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 36� �
dsolve(diff(y(x),x)/y(x)+p(x)*ln(y(x))=q(x),y(x), singsol=all)� �

y(x) = ee
∫
−p(x)dx

(∫
q(x)e

∫
p(x)dxdx

)
e−e

∫
−p(x)dxc1

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 109� �
DSolve[y'[x]/y[x]+p[x]*Log[y[x]]==q[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
exp

(
−
∫ K[2]

1
−p(K[1])dK[1]

)
(log(y(x))p(K[2])− q(K[2]))dK[2]

+
∫ y(x)

1

exp
(
−
∫ x

1 −p(K[1])dK[1]
)

K[3]

−
∫ x

1

exp
(
−
∫ K[2]
1 −p(K[1])dK[1]

)
p(K[2])

K[3] dK[2]

 dK[3] = c1, y(x)
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15.4.47 problem Problem 65
Internal problem ID [2202]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′

y
− 2 ln(y)

x
− −2 ln(x) + 1

x
= 0

With initial conditions

[y(1) = e]

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)/y(x)-2/x*ln(y(x))=1/x*(1-2*ln(x)),y(1) = exp(1)],y(x), singsol=all)� �

y(x) = x ex2

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 12� �
DSolve[{y'[x]/y[x]-2/x*Log[y[x]]==1/x*(1-2*Log[x]),{y[1]==Exp[1]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2
x
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15.4.48 problem Problem 67
Internal problem ID [2203]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79
Problem number: Problem 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(
sec2(y)

)
y′ + tan(y)

2
√
x+ 1

− 1
2
√
x+ 1

= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve(sec(y(x))^2*diff(y(x),x)+1/(2*sqrt(1+x))*tan(y(x))=1/(2*sqrt(1+x)),y(x), singsol=all)� �

y(x) = arctan
(
e−

√
x+1 c1 + 1

)
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3 Solution by Mathematica
Time used: 24.563 (sec). Leaf size: 248� �
DSolve[Sec[y[x]]^2*y'[x]+1/(2*Sqrt[1+x])*Tan[y[x]]==1/(2*Sqrt[1+x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos

− e
√
x+1 +2c1√

1 + 2e
√
x+1 +2c1

(
−1 + e

√
x+1 +2c1

)


y(x) → ArcCos

− e
√
x+1 +2c1√

1 + 2e
√
x+1 +2c1

(
−1 + e

√
x+1 +2c1

)


y(x) → −ArcCos

 e
√
x+1 +2c1√

1 + 2e
√
x+1 +2c1

(
−1 + e

√
x+1 +2c1

)


y(x) → ArcCos

 e
√
x+1 +2c1√

1 + 2e
√
x+1 +2c1

(
−1 + e

√
x+1 +2c1

)


y(x) → π

4
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15.5 Chapter 1, First-Order Differential Equations.
Section 1.9, Exact Differential Equations. page
91

Local contents
15.5.1 problem Problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3346
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15.5.1 problem Problem 1
Internal problem ID [2204]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

eyxy + (2y − eyxx) y′ = 0

7 Solution by Maple� �
dsolve(y(x)*exp(x*y(x))+(2*y(x)-x*exp(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*Exp[x*y[x]]+(2*y[x]-x*Exp[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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15.5.2 problem Problem 2
Internal problem ID [2205]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _exact]

Solve

cos (yx)− xy sin (yx)− x2 sin (yx) y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 14� �
dsolve((cos(x*y(x))-x*y(x)*sin(x*y(x)))-x^2*sin(x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
arccos

(
c1
x

)
x

3 Solution by Mathematica
Time used: 1.95 (sec). Leaf size: 34� �
DSolve[(Cos[x*y[x]]-x*y[x]*Sin[x*y[x]])-x^2*Sin[x*y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ArcCos

(
− c1

x

)
x

y(x) →
ArcCos

(
− c1

x

)
x
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15.5.3 problem Problem 3
Internal problem ID [2206]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + 3x2 + y′x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((y(x)+3*x^2)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x3 + c1
x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17� �
DSolve[(y[x]+3*x^2)+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3 + c1
x

3348



15.5. Chapter 1, First-Order Differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.5.4 problem Problem 4
Internal problem ID [2207]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

2 eyx+
(
3y2 + x2ey

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve(2*x*exp(y(x))+(3*y(x)^2+x^2*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

x2ey(x) + y(x)3 + c1 = 0

3 Solution by Mathematica
Time used: 0.255 (sec). Leaf size: 19� �
DSolve[2*x*Exp[y[x]]+(3*y[x]^2+x^2*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2ey(x) + y(x)3 = c1, y(x)

]
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15.5.5 problem Problem 5
Internal problem ID [2208]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2yx+
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(2*x*y(x)+(x^2+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
x2 + 1

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20� �
DSolve[2*x*y[x]+(x^2+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x2 + 1

y(x) → 0
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15.5.6 problem Problem 6
Internal problem ID [2209]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

y2 − 2x+ 2y′yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve((y(x)^2-2*x)+2*x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

x (x2 + c1)
x

y(x) = −
√

x (x2 + c1)
x

3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 42� �
DSolve[(y[x]^2-2*x)+2*x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 + c1√
x

y(x) →
√

x2 + c1√
x
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15.5.7 problem Problem 7
Internal problem ID [2210]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

4 e2x + 2yx− y2 + (x− y)2 y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 117� �
dsolve((4*exp(2*x)+2*x*y(x)-y(x)^2)+(x-y(x))^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
−x3 − 6 e2x − 3c1

) 1
3 + x

y(x) = −(−x3 − 6 e2x − 3c1)
1
3

2 − i
√
3 (−x3 − 6 e2x − 3c1)

1
3

2 + x

y(x) = −(−x3 − 6 e2x − 3c1)
1
3

2 + i
√
3 (−x3 − 6 e2x − 3c1)

1
3

2 + x

3 Solution by Mathematica
Time used: 0.539 (sec). Leaf size: 112� �
DSolve[(4*Exp[2*x]+2*x*y[x]-y[x]^2)+(x-y[x])^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 3
√

−x3 − 6e2x + 3c1

y(x) → x+ 1
2i
(√

3 + i
)

3
√

−x3 − 6e2x + 3c1

y(x) → x− 1
2

(
1 + i

√
3
)

3
√
−x3 − 6e2x + 3c1
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15.5.8 problem Problem 8
Internal problem ID [2211]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _Riccati]

Solve

1
x
− y

x2 + y2
+ xy′

x2 + y2
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve((1/x-y(x)/(x^2+y(x)^2))+x/(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 15� �
DSolve[(1/x-y[x]/(x^2+y[x]^2))+x/(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(− log(x) + c1)
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15.5.9 problem Problem 9
Internal problem ID [2212]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y cos (yx)− sin(x) + x cos (yx) y′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve((y(x)*cos(x*y(x))-sin(x))+x*cos(x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −arcsin (cos(x) + c1)
x

3 Solution by Mathematica
Time used: 0.475 (sec). Leaf size: 17� �
DSolve[(y[x]*Cos[x*y[x]]-Sin[x])+x*Cos[x*y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin(− cos(x) + c1)
x
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15.5.10 problem Problem 10
Internal problem ID [2213]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

2 e2xy2 + 3x2 + 2y e2xy′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 50� �
dsolve((2*y(x)^2*exp(2*x)+3*x^2)+2*y(x)*exp(2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−2x
√

e2x (−x3 + c1)

y(x) = −e−2x
√

e2x (−x3 + c1)

3 Solution by Mathematica
Time used: 0.693 (sec). Leaf size: 47� �
DSolve[(2*y[x]^2*Exp[2*x]+3*x^2)+2*y[x]*Exp[2*x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

e−2x (−x3 + c1)

y(x) →
√

e−2x (−x3 + c1)
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15.5.11 problem Problem 11
Internal problem ID [2214]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y2 + cos(x) + (2yx+ sin(y)) y′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 18� �
dsolve((y(x)^2+cos(x))+(2*x*y(x)+sin(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x)2x+ sin(x)− cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 20� �
DSolve[(y[x]^2+Cos[x])+(2*x*y[x]+Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)2 − cos(y(x)) + sin(x) = c1, y(x)

]
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15.5.12 problem Problem 12
Internal problem ID [2215]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91
Problem number: Problem 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

sin(y) + cos(x)y + (x cos(y) + sin(x)) y′ = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 15� �
dsolve((sin(y(x))+y(x)*cos(x))+(x*cos(y(x))+sin(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) sin(x) + sin (y(x))x+ c1 = 0

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 17� �
DSolve[(Sin[y[x]]+y[x]*Cos[x])+(x*Cos[y[x]]+Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x sin(y(x)) + y(x) sin(x) = c1, y(x)]
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15.6 Chapter 8, Linear differential equations of order
n. Section 8.1, General Theory for Linear
Differential Equations. page 502

Local contents
15.6.1 problem Problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3359
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15.6.1 problem Problem 23
Internal problem ID [2216]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]-2*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2e

4x + c1
)
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15.6.2 problem Problem 24
Internal problem ID [2217]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 7y′ + 10y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+7*diff(y(x),x)+10*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+7*y'[x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(c2e3x + c1
)
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15.6.3 problem Problem 25
Internal problem ID [2218]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 36y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-36*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−6x + c2e6x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
6x + c2e

−6x
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15.6.4 problem Problem 26
Internal problem ID [2219]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−4x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[y''[x]+4*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
4c1e

−4x
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15.6.5 problem Problem 27
Internal problem ID [2220]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 27.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ − y′ + 3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)-diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e3x + c3ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[x]-3*y''[x]-y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

x + c3e
3x
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15.6.6 problem Problem 28
Internal problem ID [2221]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 28.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − 4y′ − 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-4*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e2x + c3e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[x]+3*y''[x]-4*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2ex + c3e
5x + c1

)
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15.6.7 problem Problem 29
Internal problem ID [2222]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 29.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − 18y′ − 40y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-18*diff(y(x),x)-40*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2e4x + c3e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y'''[x]+3*y''[x]-18*y'[x]-40*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(c2e3x + c3e
9x + c1

)

3365



15.6. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.6.8 problem Problem 30
Internal problem ID [2223]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 30.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y′′ − 2y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$3)-diff(y(x),x$2)-2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + e−xc2 + c3e2x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 28� �
DSolve[y'''[x]-y''[x]-2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
−e−x

)
+ 1

2c2e
2x + c3
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15.6.9 problem Problem 31
Internal problem ID [2224]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 31.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − 10y′ + 8y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-10*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = e−4xc1 + c2e2x + c3ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[x]+y''[x]-10*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−4x + c2e

x + c3e
2x
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15.6.10 problem Problem 32
Internal problem ID [2225]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 32.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 2y′′′ − y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-2*diff(y(x),x$3)-diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + e−xc2 + c3e2x + c4ex

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 34� �
DSolve[y''''[x]-2*y'''[x]-y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
−e−x

)
+ c2e

x + 1
2c3e

2x + c4
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15.6.11 problem Problem 33
Internal problem ID [2226]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 33.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 13y′′ + 36y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$4)-13*diff(y(x),x$2)+36*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e2x + c3e3x + c4e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''''[x]-13*y''[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2ex + e5x(c4ex + c3) + c1
)
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15.6.12 problem Problem 34
Internal problem ID [2227]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 34.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + 3y′x− 8y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-8*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x4 + x2c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+3*x*y'[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
6 + c1
x4
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15.6.13 problem Problem 35
Internal problem ID [2228]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2x2y′′ + 5y′x+ y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20� �
DSolve[2*x^2*y''[x]+5*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√
x + c1
x
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15.6.14 problem Problem 36
Internal problem ID [2229]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 36.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ + x2y′′ − 2y′x+ 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ x2c2 + c3x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3x
2 + c2x+ c1

x
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15.6.15 problem Problem 37
Internal problem ID [2230]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 37.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ + 3x2y′′ − 6y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(x^3*diff(y(x),x$3)+3*x^2*diff(y(x),x$2)-6*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2x
√
7 + c3x

−
√
7

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 40� �
DSolve[x^3*y'''[x]+3*x^2*y''[x]-6*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x−

√
7
(
c2x

2
√
7 − c1

)
√
7

+ c3
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15.6.16 problem Problem 38
Internal problem ID [2231]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 6y − 18 e5x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-6*y(x)=18*exp(5*x),y(x), singsol=all)� �

y(x) = c2e−3x + c1e2x +
3 e5x
4

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 31� �
DSolve[y''[x]+y'[x]-6*y[x]==18*Exp[5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3e5x
4 + c1e

−3x + c2e
2x
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15.6.17 problem Problem 39
Internal problem ID [2232]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 2y − 4x2 − 5 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=4*x^2+5,y(x), singsol=all)� �

y(x) = c2ex + e−2xc1 − 2x2 − 2x− 11
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[y''[x]+y'[x]-2*y[x]==4*x^2+5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x(x+ 1) + c1e
−2x + c2e

x − 11
2
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15.6.18 problem Problem 40
Internal problem ID [2233]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 40.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 2y′′ − y′ − 2y − 4 e2x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)-diff(y(x),x)-2*y(x)=4*exp(2*x),y(x), singsol=all)� �

y(x) = e2x
3 + c1ex + c2e−2x + c3e−x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 37� �
DSolve[y'''[x]+2*y''[x]-y'[x]-2*y[x]==4*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x

3 + c1e
−2x + c2e

−x + c3e
x

3376



15.6. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.6.19 problem Problem 41
Internal problem ID [2234]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 41.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + y′′ − 10y′ + 8y − 24 e−3x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-10*diff(y(x),x)+8*y(x)=24*exp(-3*x),y(x), singsol=all)� �

y(x) = 6 e−3x

5 + c1ex + c2e−4x + c3e2x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[y'''[x]+y''[x]-10*y'[x]+8*y[x]==24*Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6e−3x

5 + c1e
−4x + c2e

x + c3e
2x

3377



15.6. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.6.20 problem Problem 42
Internal problem ID [2235]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502
Problem number: Problem 42.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ + 5y′′ + 6y′ − 6 e−x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$3)+5*diff(y(x),x$2)+6*diff(y(x),x)=6*exp(-x),y(x), singsol=all)� �

y(x) = −c2e−3x

3 − e−2xc1
2 − 3 e−x + c3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 35� �
DSolve[y'''[x]+5*y''[x]+6*y'[x]==6*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−3x(−3ex(6ex + c2)− 2c1) + c3
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15.7 Chapter 8, Linear differential equations of order
n. Section 8.3, The Method of Undetermined
Coefficients. page 525
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15.7.1 problem Problem 25
Internal problem ID [2236]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − 6 ex = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+y(x)=6*exp(x),y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 + 3 ex

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 21� �
DSolve[y''[x]+y[x]==6*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3ex + c1 cos(x) + c2 sin(x)
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15.7.2 problem Problem 26
Internal problem ID [2237]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − 5 e−2xx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=5*x*exp(-2*x),y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 +
5x3e−2x

6

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 29� �
DSolve[y''[x]+4*y'[x]+4*y[x]==5*x*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−2x(5x3 + 6c2x+ 6c1
)
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15.7.3 problem Problem 27
Internal problem ID [2238]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 8 sin (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+4*y(x)=8*sin(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 − 2x cos (2x)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 29� �
DSolve[y''[x]+4*y[x]==8*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) cos(x) + (−2x+ c1) cos(2x) + c2 sin(2x)
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15.7.4 problem Problem 28
Internal problem ID [2239]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 5 e2x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=5*exp(2*x),y(x), singsol=all)� �

y(x) = e−xc2 + c1e2x +
5 e2xx
3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-2*y[x]==5*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + e2x

(
5x
3 − 5

9 + c2

)
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15.7.5 problem Problem 29
Internal problem ID [2240]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y − 3 sin (2x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=3*sin(2*x),y(x), singsol=all)� �

y(x) = e−x sin (2x) c2 + e−x cos (2x) c1 +
3 sin (2x)

17 − 12 cos (2x)
17

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 44� �
DSolve[y''[x]+2*y'[x]+5*y[x]==3*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
17(4 cos(2x)− sin(2x)) + e−x(c2 cos(2x) + c1 sin(2x))
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15.7.6 problem Problem 30
Internal problem ID [2241]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 30.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 2y′′ − 5y′ − 6y − 4x2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)-5*diff(y(x),x)-6*y(x)=4*x^2,y(x), singsol=all)� �

y(x) = −2x2

3 + 10x
9 − 37

27 + c1e−3x + e−xc2 + c3e2x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43� �
DSolve[y'''[x]+2*y''[x]-5*y'[x]-6*y[x]==4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
9(5− 3x)x+ c1e

−3x + c2e
−x + c3e

2x − 37
27
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15.7.7 problem Problem 31
Internal problem ID [2242]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 31.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − y′′ + y′ − y − 9 e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$3)-diff(y(x),x$2)+diff(y(x),x)-y(x)=9*exp(-x),y(x), singsol=all)� �

y(x) = −9 e−x

4 + cos(x)c1 + c2ex + c3 sin(x)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 31� �
DSolve[y'''[x]-y''[x]+y'[x]-y[x]==9*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −9e−x

4 + c3e
x + c1 cos(x) + c2 sin(x)

3386



15.7. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.7.8 problem Problem 32
Internal problem ID [2243]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 32.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ + 3y′ + y − 2 e−x − 3 e2x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=2*exp(-x)+3*exp(2*x),y(x), singsol=all)� �

y(x) = e−xx3

3 + e2x
9 + e−xc1 + c2x e−x + c3x

2e−x

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 41� �
DSolve[y'''[x]+3*y''[x]+3*y'[x]+y[x]==2*Exp[-x]+3*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9e

−x
(
3x3 + 9c3x2 + e3x + 9c2x+ 9c1

)
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15.7.9 problem Problem 33
Internal problem ID [2244]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 5 cos (2x) = 0

With initial conditions

[y(0) = 2, y′(0) = 3]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+9*y(x)=5*cos(2*x),y(0) = 2, D(y)(0) = 3],y(x), singsol=all)� �

y(x) = 4
(
cos3(x)

)
+ (4 sin(x) + 2)

(
cos2(x)

)
− 3 cos(x)− sin(x)− 1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18� �
DSolve[{y''[x]+9*y[x]==5*Cos[2*x],{y[0]==2,y'[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(3x) + cos(2x) + cos(3x)
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15.7.10 problem Problem 34
Internal problem ID [2245]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 9x e2x = 0

With initial conditions

[y(0) = 0, y′(0) = 7]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$2)-y(x)=9*x*exp(2*x),y(0) = 0, D(y)(0) = 7],y(x), singsol=all)� �

y(x) = −4 e−x + 8 ex + (3x− 4) e2x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 29� �
DSolve[{y''[x]-y[x]==9*x*Exp[2*x],{y[0]==0,y'[0]==7}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(3x− 4)− 4e−x + 8ex
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15.7.11 problem Problem 35
Internal problem ID [2246]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 2y + 10 sin(x) = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-2*y(x)=-10*sin(x),y(0) = 2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = e−2x + cos(x) + 3 sin(x)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[{y''[x]+y'[x]-2*y[x]==-10*Sin[x],{y[0]==2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x + 3 sin(x) + cos(x)
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15.7.12 problem Problem 36
Internal problem ID [2247]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 2y − 4 cos(x) + 2 sin(x) = 0

With initial conditions

[y(0) = −1, y′(0) = 4]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-2*y(x)=4*cos(x)-2*sin(x),y(0) = -1, D(y)(0) = 4],y(x), singsol=all)� �

y(x) = −
(
(cos(x)− sin(x)) e2x − e3x + 1

)
e−2x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22� �
DSolve[{y''[x]+y'[x]-2*y[x]==4*Cos[x]-2*Sin[x],{y[0]==-1,y'[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−2x + ex + sin(x)− cos(x)
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15.7.13 problem Problem 38
Internal problem ID [2248]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ω2y − F0 cos (ωt)
m

= 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+omega^2*y(t)=F__0/m*cos(omega*t),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = F0 sin (ωt) t+ 2 cos (ωt)mω

2mω

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26� �
DSolve[{y''[t]+\[Omega]^2*y[t]==F0/m*Cos[\[Omega]*t],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → F0t sin(tω)
2mω

+ cos(tω)

3392



15.7. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.7.14 problem Problem 39
Internal problem ID [2249]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 6y − 7 e2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+6*y(x)=7*exp(2*x),y(x), singsol=all)� �

y(x) = e2x sin
(√

2 x
)
c2 + e2x cos

(√
2 x
)
c1 +

7 e2x
2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 40� �
DSolve[y''[x]-4*y'[x]+6*y[x]==7*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x
(
2c2 cos

(√
2 x
)
+ 2c1 sin

(√
2 x
)
+ 7
)
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15.7.15 problem Problem 40
Internal problem ID [2250]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 40.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + y′′ + y′ + y − 4 exx = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)+diff(y(x),x)+y(x)=4*x*exp(x),y(x), singsol=all)� �

y(x) = (−3 + 2x) ex
2 + cos(x)c1 + sin(x)c2 + c3e−x

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 33� �
DSolve[y'''[x]+y''[x]+y'[x]+y[x]==4*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
x− 3

2

)
+ c3e

−x + c1 cos(x) + c2 sin(x)
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15.7.16 problem Problem 41
Internal problem ID [2251]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 41.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ + 104y′′′ + 2740y′′ − 5 e−2x cos (3x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 73� �
dsolve(diff(y(x),x$4)+104*diff(y(x),x$3)+2740*diff(y(x),x$2)=5*exp(-2*x)*cos(3*x),y(x), singsol=all)� �

y(x) = 667 e−52x cos (6x) c1
1876900 − 39c1e−52x sin (6x)

469225 + 39c2e−52x cos (6x)
469225

+ 667 e−52x sin (6x) c2
1876900 − 3475 e−2x cos (3x)

84184477 − 12240 e−2x sin (3x)
84184477 + c3x+ c4

3 Solution by Mathematica
Time used: 1.052 (sec). Leaf size: 72� �
DSolve[y''''[x]+104*y'''[x]+2740*y''[x]==5*Exp[-2*x]*Cos[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4x− 5e−2x(2448 sin(3x) + 695 cos(3x))
84184477

+ e−52x((156c1 + 667c2) cos(6x) + (667c1 − 156c2) sin(6x))
1876900 + c3
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15.7.17 problem Problem 46
Internal problem ID [2252]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − 3y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-3*y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = c2e−3x + c1ex −
1
6 − 2 sin (2x)

65 + 7 cos (2x)
130

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 39� �
DSolve[y''[x]+2*y'[x]-3*y[x]==Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
65 sin(2x) + 7

130 cos(2x) + c1e
−3x + c2e

x − 1
6
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15.7.18 problem Problem 47
Internal problem ID [2253]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525
Problem number: Problem 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 6y −
(
cos2(x)

) (
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+6*y(x)=sin(x)^2*cos(x)^2,y(x), singsol=all)� �

y(x) = sin
(√

6 x
)
c2 + cos

(√
6 x
)
c1 +

1
48 + cos (4x)

80

3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 39� �
DSolve[y''[x]+6*y[x]==Sin[x]^2*Cos[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
80 cos(4x) + c1 cos

(√
6 x
)
+ c2 sin

(√
6 x
)
+ 1

48
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15.8.1 problem Problem 1
Internal problem ID [2254]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 16y − 20 cos (4x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-16*y(x)=20*cos(4*x),y(x), singsol=all)� �

y(x) = c2e−4x + e4xc1 −
5 cos (4x)

8

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30� �
DSolve[y''[x]-16*y[x]==20*Cos[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5
8 cos(4x) + c1e

4x + c2e
−4x

3399



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.2 problem Problem 2
Internal problem ID [2255]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − 50 sin (3x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=50*sin(3*x),y(x), singsol=all)� �

y(x) = e−xc2 + x e−xc1 − 3 cos (3x)− 4 sin (3x)

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 31� �
DSolve[y''[x]+2*y'[x]+y[x]==50*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4 sin(3x)− 3 cos(3x) + e−x(c2x+ c1)

3400



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.3 problem Problem 3
Internal problem ID [2256]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 10 cos(x)e2x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-y(x)=10*exp(2*x)*cos(x),y(x), singsol=all)� �

y(x) = e−xc2 + c1ex + e2x(2 sin(x) + cos(x))

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 33� �
DSolve[y''[x]-y[x]==10*Exp[2*x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x + e2x(2 sin(x) + cos(x))

3401



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.4 problem Problem 4
Internal problem ID [2257]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − 169 sin (3x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=169*sin(3*x),y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 − 12 cos (3x)− 5 sin (3x)

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 31� �
DSolve[y''[x]+4*y'[x]+4*y[x]==169*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5 sin(3x)− 12 cos(3x) + e−2x(c2x+ c1)

3402



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.5 problem Problem 5
Internal problem ID [2258]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − 40
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=40*sin(x)^2,y(x), singsol=all)� �

y(x) = e−xc2 + c1e2x − 10 + sin (2x) + 3 cos (2x)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 33� �
DSolve[y''[x]-y'[x]-2*y[x]==40*Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(2x) + 3 cos(2x) + c1e
−x + c2e

2x − 10

3403



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.6 problem Problem 6
Internal problem ID [2259]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 3 ex cos (2x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+y(x)=3*exp(x)*cos(2*x),y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 −
3 ex(cos (2x)− 2 sin (2x))

10

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 34� �
DSolve[y''[x]+y[x]==3*Exp[x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
10e

x(cos(2x)− 2 sin(2x)) + c1 cos(x) + c2 sin(x)

3404
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15.8.7 problem Problem 7
Internal problem ID [2260]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − 2 e−x sin(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=2*exp(-x)*sin(x),y(x), singsol=all)� �

y(x) = sin(x)e−xc2 + cos(x)e−xc1 − e−x(x cos(x)− sin(x))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34� �
DSolve[y''[x]+2*y'[x]+2*y[x]==2*Exp[-x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x(2(−x+ c2) cos(x) + (1 + 2c1) sin(x))

3405



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.8 problem Problem 8
Internal problem ID [2261]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − 100 ex sin(x)x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)-4*y(x)=100*x*exp(x)*sin(x),y(x), singsol=all)� �

y(x) = c2e2x + e−2xc1 − 2 ex(5x cos(x) + 10 sin(x)x+ 7 cos(x)− sin(x))

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 44� �
DSolve[y''[x]-4*y[x]==100*x*Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x + c2e

−2x − 2ex((10x− 1) sin(x) + (5x+ 7) cos(x))

3406



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.9 problem Problem 9
Internal problem ID [2262]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y − 4 cos (2x) e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=4*exp(-x)*cos(2*x),y(x), singsol=all)� �

y(x) = e−x sin (2x) c2 + e−x cos (2x) c1 +
e−x(2 sin (2x)x+ cos (2x))

2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 36� �
DSolve[y''[x]+2*y'[x]+5*y[x]==4*Exp[-x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x((1 + 4c2) cos(2x) + 4(x+ c1) sin(2x))

3407



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.10 problem Problem 10
Internal problem ID [2263]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 10y − 24 ex cos (3x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+10*y(x)=24*exp(x)*cos(3*x),y(x), singsol=all)� �

y(x) = ex sin (3x) c2 + ex cos (3x) c1 +
4 ex cos (3x)

3 + 4 sin (3x)x ex

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 36� �
DSolve[y''[x]-2*y'[x]+10*y[x]==24*Exp[x]*Cos[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x((2 + 3c2) cos(3x) + 3(4x+ c1) sin(3x))

3408



15.8. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.8.11 problem Problem 11
Internal problem ID [2264]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 34 ex − 16 cos (4x) + 8 sin (4x) = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+16*y(x)=34*exp(x)+16*cos(4*x)-8*sin(4*x),y(x), singsol=all)� �

y(x) = sin (4x) c2 + cos (4x) c1 + 2x sin (4x) + cos (4x)x+ 2 ex − sin (4x)
4

3 Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 37� �
DSolve[y''[x]+16*y[x]==34*Exp[x]+16*Cos[4*x]-8*Sin[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ex +
(
x+ 1

4 + c1

)
cos(4x) +

(
2x− 1

8 + c2

)
sin(4x)

3409
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.1 problem Problem 1
Internal problem ID [2265]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 9y − 4 e3x ln(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=4*exp(3*x)*ln(x),y(x), singsol=all)� �

y(x) = c2e3x + x e3xc1 + x2e3x(2 ln(x)− 3)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 29� �
DSolve[y''[x]-6*y'[x]+9*y[x]==4*Exp[3*x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x
(
2x2 log(x) + x(−3x+ c2) + c1

)

3411



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.2 problem Problem 2
Internal problem ID [2266]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − e−2x

x2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=x^(-2)*exp(-2*x),y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 − (ln(x) + 1) e−2x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[y''[x]+4*y'[x]+4*y[x]==x^(-2)*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(− log(x) + c2x− 1 + c1)

3412



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.3 problem Problem 3
Internal problem ID [2267]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 18
(
sec3 (3x)

)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+9*y(x)=18*sec(3*x)^3,y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
−2(cos2 (3x)) + 1

cos (3x)

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 32� �
DSolve[y''[x]+9*y[x]==18*Sec[3*x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 sec(3x)((−2 + c1) cos(6x) + c2 sin(6x) + c1)

3413



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.4 problem Problem 4
Internal problem ID [2268]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 6y′ + 9y − 2 e−3x

x2 + 1 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=2*exp(-3*x)/(x^2+1),y(x), singsol=all)� �

y(x) = c2e−3x + e−3xxc1 +
(
2x arctan(x)− ln

(
x2 + 1

))
e−3x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 31� �
DSolve[y''[x]+6*y'[x]+9*y[x]==2*Exp[-3*x]/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(2xArcTan(x)− log
(
x2 + 1

)
+ c2x+ c1

)

3414



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.5 problem Problem 5
Internal problem ID [2269]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − 8
e2x + 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 46� �
dsolve(diff(y(x),x$2)-4*y(x)=8/(exp(2*x)+1),y(x), singsol=all)� �

y(x) = c2e2x + e−2xc1 +
(
−e−2x + e2x

)
ln
(
e2x + 1

)
− 2 ln (ex) e2x − 1

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 47� �
DSolve[y''[x]-4*y[x]==8/(Exp[2*x]+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(− log
(
e2x + 1

)
+ c2

)
+ e2x

(
2 tanh−1 (2e2x + 1

)
+ c1

)
− 1

3415
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15.9.6 problem Problem 6
Internal problem ID [2270]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 5y − e2x tan(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+5*y(x)=exp(2*x)*tan(x),y(x), singsol=all)� �

y(x) = e2x sin(x)c2 + e2x cos(x)c1 − e2x cos(x) ln
(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 55� �
DSolve[y''[x]-4*y'[x]+5*y[x]==Exp[2*x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) → e2x

(
c1 sin(x) + cos(x)

(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c2

))
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.7 problem Problem 7
Internal problem ID [2271]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 36
4− (cos2 (3x)) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 59� �
dsolve(diff(y(x),x$2)+9*y(x)=36/(4-cos(3*x)^2),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
4
√
3 arctan

(√
3 sin(3x)

3

)
sin (3x)

3
− (− ln (cos (3x) + 2) + ln (cos (3x)− 2)) cos (3x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 52� �
DSolve[y''[x]+9*y[x]==36/(4-Cos[3*x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(3x) +
4 sin(3x) cot−1

(√
3 csc(3x)

)
√
3

+ cos(3x)
(
2 coth−1(2 sec(3x)) + c1

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.8 problem Problem 8
Internal problem ID [2272]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 10y′ + 25y − 2 e5x
x2 + 4 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$2)-10*diff(y(x),x)+25*y(x)=2*exp(5*x)/(4+x^2),y(x), singsol=all)� �

y(x) = c2e5x + e5xxc1 + e5x
(
x arctan

(x
2

)
− ln

(
x2 + 4

))
3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33� �
DSolve[y''[x]-10*y'[x]+25*y[x]==2*Exp[5*x]/(4+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e5x
(
x
(
ArcTan

(x
2

)
+ c2

)
− log

(
x2 + 4

)
+ c1

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.9 problem Problem 9
Internal problem ID [2273]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 13y − 4 e3x
(
sec2 (2x)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+13*y(x)=4*exp(3*x)*sec(2*x)^2,y(x), singsol=all)� �

y(x) = e3x sin (2x) c2 + e3x cos (2x) c1 + e3x
(
sin (2x) ln

(
1 + sin (2x)
cos (2x)

)
− 1
)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 44� �
DSolve[y''[x]-6*y'[x]+13*y[x]==4*Exp[3*x]*Sec[2*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → e3x(c2 cos(2x) + sin(2x)(− log(cos(x)− sin(x)) + log(sin(x) + cos(x)) + c1)− 1)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.10 problem Problem 10
Internal problem ID [2274]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x)− 4 ex = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=sec(x)+4*exp(x),y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 + sin(x)x+ cos(x) ln (cos(x)) + 2 ex

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 90� �
DSolve[y''[x]+y[x]==4*Exp[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4iex 2F1

(
− i

2 , 1; 1−
i

2;−e2ix
)
cos(x)

+
(
8
5 + 4i

5

)
e(1+2i)x

2F1

(
1, 1− i

2; 2−
i

2;−e2ix
)
cos(x) + c1 cos(x) + (4ex + c2) sin(x)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.11 problem Problem 11
Internal problem ID [2275]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − csc(x)− 2x2 − 5x− 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+y(x)=csc(x)+2*x^2+5*x+1,y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 + sin(x) ln (sin(x))− x cos(x) + 2x2 + 5x− 3

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 33� �
DSolve[y''[x]+y[x]==Csc[x]+2*x^2+5*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 3)(2x− 1) + (−x+ c1) cos(x) + sin(x)(log(sin(x)) + c2)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.12 problem Problem 12
Internal problem ID [2276]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 2 tanh(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-y(x)=2*tanh(x),y(x), singsol=all)� �

y(x) = e−xc2 + c1ex + 2arctan (ex)
(
ex + e−x

)
3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28� �
DSolve[y''[x]-y[x]==2*Tanh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4ArcTan(ex) cosh(x) + c1e
x + c2e

−x
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.13 problem Problem 13
Internal problem ID [2277]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2my′ +m2y − emx

x2 + 1 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)-2*m*diff(y(x),x)+m^2*y(x)=exp(m*x)/(1+x^2),y(x), singsol=all)� �

y(x) = emxc2 + emxxc1 −
emx(−2x arctan(x) + ln (x2 + 1))

2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 35� �
DSolve[y''[x]-2*m*y'[x]+m^2*y[x]==Exp[m*x]/(1+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

mx
(
− log

(
x2 + 1

)
+ 2(x(ArcTan(x) + c2) + c1)

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.14 problem Problem 13
Internal problem ID [2278]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 4 ex ln(x)
x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=4*exp(x)*x^(-3)*ln(x),y(x), singsol=all)� �

y(x) = c2ex + x exc1 +
2 ex ln(x) + 3 ex

x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 27� �
DSolve[y''[x]-2*y'[x]+y[x]==4*Exp[x]*x^(-3)*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(2 log(x) + x(c2x+ c1) + 3)
x
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.15 problem Problem 15
Internal problem ID [2279]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − e−x

√
−x2 + 4

= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(-x)/sqrt(4-x^2),y(x), singsol=all)� �

y(x) = e−xc2 + x e−xc1 −
e−x
(
− arcsin

(
x
2

)
x
√
−x2 + 4 + x2 − 4

)
√
−x2 + 4

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 44� �
DSolve[y''[x]+2*y'[x]+y[x]==Exp[-x]/Sqrt[4-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
x

(
ArcTan

(
x√

4− x2

)
+ c2

)
+

√
4− x2 + c1

)

3425



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.16 problem Problem 16
Internal problem ID [2280]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 17y − 64 e−x

3 + sin2 (4x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 73� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+17*y(x)=64*exp(-x)/(3+sin(4*x)^2),y(x), singsol=all)� �

y(x) = e−x sin (4x) c2 + e−x cos (4x) c1

+
4 e−x

(
sin (4x)

√
3 arctan

(√
3 sin(4x)

3

)
− 3 cos(4x)(− ln(cos(4x)+2)+ln(cos(4x)−2))

4

)
3

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 61� �
DSolve[y''[x]+2*y'[x]+17*y[x]==64*Exp[-x]/(3+Sin[4*x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x
(
3 cos(4x)

(
2 coth−1(2 sec(4x)) + c2

)
+ sin(4x)

(
4
√
3 cot−1

(√
3 csc(4x)

)
+ 3c1

))
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.17 problem Problem 17
Internal problem ID [2281]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − 4 e−2x

x2 + 1 − 2x2 + 1 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 46� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=4*exp(-2*x)/(1+x^2)+2*x^2-1,y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 − 2 e−2x ln
(
x2 + 1

)
+ 4 e−2x arctan(x)x+ (x− 1)2

2

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 41� �
DSolve[y''[x]+4*y'[x]+4*y[x]==4*Exp[-2*x]/(1+x^2)+2*x^2-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 1)2 + e−2x(4xArcTan(x)− 2 log

(
x2 + 1

)
+ c2x+ c1

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.18 problem Problem 18
Internal problem ID [2282]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − 15 ln(x)e−2x − 25 cos(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=15*exp(-2*x)*ln(x)+25*cos(x),y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 +
15x2(ln(x)− 3

2

)
e−2x

2 + 3 cos(x) + 4 sin(x)

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 45� �
DSolve[y''[x]+4*y'[x]+4*y[x]==15*Exp[-2*x]*Log[x]+25*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x(−45x2 + 30x2 log(x) + 4c2x+ 4c1
)
+ 4 sin(x) + 3 cos(x)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.19 problem Problem 19
Internal problem ID [2283]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 19.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 3y′′ + 3y′ − y − 2 ex
x2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=2*x^(-2)*exp(x),y(x), singsol=all)� �

y(x) = −2 ex ln(x)x+ c1ex + c2x ex + c3x
2ex

3 Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 256� �
DSolve[y'''[x]-6*y''[x]+3*y'[x]-y[x]==2*x^(-2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)→Root

[
117#13+12#1+8&, 2

]
exp

(
xRoot

[
#13−6#12+3#1−1&, 2

])
Ei
(
xRoot

[
#13

+ 3#12 − 6#1+ 3&, 3
])

+ exp
(
xRoot

[
#13 − 6#12 + 3#1− 1&, 3

]) (
Root

[
117#13

+ 12#1+ 8&, 3
]
Ei
(
xRoot

[
#13 + 3#12 − 6#1+ 3&, 2

])
+ c3

)
+ c2 exp

(
xRoot

[
#13 − 6#12 + 3#1− 1&, 2

])
+ Root

[
117#13 + 12#1+ 8&, 1

]
Ei
(
xRoot

[
#13 + 3#12 − 6#1

+ 3&, 1
])

exp
(
xRoot

[
#13 − 6#12 + 3#1− 1&, 1

])
+ c1 exp

(
xRoot

[
#13 − 6#12 + 3#1− 1&, 1

])
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.20 problem Problem 20
Internal problem ID [2284]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 20.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 6y′′ + 12y′ − 8y − 36 e2x ln(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+12*diff(y(x),x)-8*y(x)=36*exp(2*x)*ln(x),y(x), singsol=all)� �

y(x) = 6 e2x ln(x)x3 − 11 e2xx3 + c1e2x + c2e2xx+ c3e2xx2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 34� �
DSolve[y'''[x]-6*y''[x]+12*y'[x]-8*y[x]==36*Exp[2*x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
6x3 log(x) + x(x(−11x+ c3) + c2) + c1

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.21 problem Problem 21
Internal problem ID [2285]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 21.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ + 3y′ + y − 2 e−x

x2 + 1 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 64� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=2*exp(-x)/(1+x^2),y(x), singsol=all)� �
y(x) = arctan(x)x2e−x− ln

(
x2+1

)
x e−x− e−x arctan(x)+x e−x+e−xc1+ c2x e−x+ c3x

2e−x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 40� �
DSolve[y'''[x]+3*y''[x]+3*y'[x]+y[x]==2*Exp[-x]/(1+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
((
x2 − 1

)
ArcTan(x) + x

(
− log

(
x2 + 1

)
+ c3x+ c2

)
+ x+ c1

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.22 problem Problem 22
Internal problem ID [2286]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 22.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 6y′′ + 9y′ − 12 e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+9*diff(y(x),x)=12*exp(3*x),y(x), singsol=all)� �

y(x) = (3xc1 + 18x2 − c1 + 3c2 − 12x+ 4) e3x
9 + c3

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 37� �
DSolve[y'''[x]-6*y''[x]+9*y'[x]==12*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9e

3x(3x(6x− 4 + c2) + 4 + 3c1 − c2) + c3

3432



15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.23 problem Problem 23
Internal problem ID [2287]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 9y − F (x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)-9*y(x)=F(x),y(x), singsol=all)� �

y(x) = c2e−3x + e3xc1 +
(∫

e−3xF (x)dx
)
e3x

6 −
(∫

e3xF (x)dx
)
e−3x

6

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 60� �
DSolve[y''[x]-y[x]==F[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(∫ x

1

1
2e

−K[1]F (K[1])dK[1] + c1

)
+ e−x

(∫ x

1
−1
2e

K[2]F (K[2])dK[2] + c2

)
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15.9. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.9.24 problem Problem 24
Internal problem ID [2288]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ + 4y − F (x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)+5*diff(y(x),x)+4*y(x)=F(x),y(x), singsol=all)� �

y(x) = c2e−4x + e−xc1 +
((∫

exF (x)dx
)
e3x −

(∫
F (x)e4xdx

))
e−4x

3

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 61� �
DSolve[y''[x]+5*y'[x]+4*y[x]==F[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4x
(∫ x

1
−1
3e

4K[1]F (K[1])dK[1] + e3x
(∫ x

1

1
3e

K[2]F (K[2])dK[2] + c2

)
+ c1

)
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15.9.25 problem Problem 25
Internal problem ID [2289]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 2y − F (x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=F(x),y(x), singsol=all)� �

y(x) = c2ex + e−2xc1 +
((∫

e−xF (x)dx
)
e3x −

(∫
F (x)e2xdx

))
e−2x

3

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 62� �
DSolve[y''[x]+y'[x]-2*y[x]==F[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(∫ x

1
−1
3e

2K[1]F (K[1])dK[1] + c1

)
+ ex

(∫ x

1

1
3e

−K[2]F (K[2])dK[2] + c2

)
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15.9.26 problem Problem 26
Internal problem ID [2290]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ − 12y − F (x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 49� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)-12*y(x)=F(x),y(x), singsol=all)� �

y(x) = e−6xc2 + c1e2x +
((∫

F (x)e−2xdx
)
e8x −

(∫
F (x)e6xdx

))
e−6x

8

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 63� �
DSolve[y''[x]+4*y'[x]-12*y[x]==F[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−6x
(∫ x

1
−1
8e

6K[1]F (K[1])dK[1] + e8x
(∫ x

1

1
8e

−2K[2]F (K[2])dK[2] + c2

)
+ c1

)
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15.9.27 problem Problem 27
Internal problem ID [2291]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 4y − 5x e2x = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=5*x*exp(2*x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e2x(5x3 − 12x+ 6)
6

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24� �
DSolve[{y''[x]-4*y'[x]+4*y[x]==5*x*Exp[2*x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

2x(5x3 − 12x+ 6
)
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15.9.28 problem Problem 28
Internal problem ID [2292]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556
Problem number: Problem 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)+y(x)=sec(x),y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = sin(x) + sin(x)x− ln
(

1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[{y''[x]-4*y'[x]+4*y[x]==5*x*Exp[2*x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

2x(5x3 − 12x+ 6
)

3438
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15.10 Chapter 8, Linear differential equations of
order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Local contents
15.10.1 problem Problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3440
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15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.1 problem Problem 14
Internal problem ID [2293]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + 4y′x+ 2y − 4 ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=4*ln(x),y(x), singsol=all)� �

y(x) = 2 ln(x) + c1
x

− 3 + c2
x2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+4*x*y'[x]+2*y[x]==4*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
x2 + 2 log(x)− 3

3440



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.2 problem Problem 15
Internal problem ID [2294]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + 4y′x+ 2y − cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=cos(x),y(x), singsol=all)� �

y(x) = c1
x

− cos(x)
x2 + c2

x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]+4*x*y'[x]+2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + c2x+ c1
x2

3441



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.3 problem Problem 16
Internal problem ID [2295]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+ 9y − 9 ln(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+9*y(x)=9*ln(x),y(x), singsol=all)� �

y(x) = sin (3 ln(x)) c2 + cos (3 ln(x)) c1 + ln(x)

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 24� �
DSolve[x^2*y''[x]+x*y'[x]+9*y[x]==9*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1 cos(3 log(x)) + c2 sin(3 log(x))

3442



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.4 problem Problem 17
Internal problem ID [2296]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − y′x+ 5y − 8x ln(x)2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+5*y(x)=8*x*(ln(x))^2,y(x), singsol=all)� �

y(x) = sin (2 ln(x))xc2 + cos (2 ln(x))xc1 + 2 ln(x)2x− x

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 31� �
DSolve[x^2*y''[x]-x*y'[x]+5*y[x]==8*x*(Log[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
2 log2(x) + c2 cos(2 log(x)) + c1 sin(2 log(x))− 1

)

3443



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.5 problem Problem 18
Internal problem ID [2297]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 4y′x+ 6y − sin(x)x4 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x^4*sin(x),y(x), singsol=all)� �

y(x) = x2c2 + c1x
3 − sin(x)x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==x^4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(− sin(x) + c2x+ c1)

3444



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.6 problem Problem 19
Internal problem ID [2298]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + 6y′x+ 6y − 4 e2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x),x$2)+6*x*diff(y(x),x)+6*y(x)=4*exp(2*x),y(x), singsol=all)� �

y(x) =
− c1

x
− e2x

x
+ e2x + c2

x2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]+6*x*y'[x]+6*y[x]==4*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x− 1) + c2x+ c1
x3

3445



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.7 problem Problem 20
Internal problem ID [2299]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 3y′x+ 4y − x2

ln(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=x^2/ln(x),y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + ln(x)x2(ln (ln(x))− 1)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 24� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==x^2/Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(log(x)(log(log(x))− 1 + 2c2) + c1)

3446



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.8 problem Problem 21
Internal problem ID [2300]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − (2m− 1)xy′ +m2y − xm ln(x)k = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 37� �
dsolve(x^2*diff(y(x),x$2)-(2*m-1)*x*diff(y(x),x)+m^2*y(x)=x^m*(ln(x))^k,y(x), singsol=all)� �

y(x) = xmc2 + ln(x)xmc1 +
ln(x)k+2xm

k2 + 3k + 2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]-(2*m-1)*x*y'[x]+m^2*y[x]==x^m*(Log[x])^k,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xm

(
logk+2(x)
k2 + 3k + 2 + c2m log(x) + c1

)

3447



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.9 problem Problem 22
Internal problem ID [2301]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y′x+ 5y = 0

With initial conditions [
y(1) =

√
2 , y′(1) = 3

√
2
]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 20� �
dsolve([x^2*diff(y(x),x$2)-x*diff(y(x),x)+5*y(x)=0,y(1) = 2^(1/2), D(y)(1) = 3*2^(1/2)],y(x), singsol=all)� �

y(x) =
√
2 x(sin (2 ln(x)) + cos (2 ln(x)))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[{x^2*y''[x]-x*y'[x]+5*y[x]==0,{y[1]==Sqrt[2],y'[1]==3*Sqrt[2]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 x(sin(2 log(x)) + cos(2 log(x)))

3448



15.10. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.10.10 problem Problem 23
Internal problem ID [2302]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567
Problem number: Problem 23.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

t2y′′ + ty′ + 25y = 0

With initial conditions [
y(1) = 3

√
3

2 , y′(1) = 15
2

]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 22� �
dsolve([t^2*diff(y(t),t$2)+t*diff(y(t),t)+25*y(t)=0,y(1) = 3/2*3^(1/2), D(y)(1) = 15/2],y(t), singsol=all)� �

y(t) = 3 sin (5 ln(t))
2 + 3

√
3 cos (5 ln(t))

2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[{t^2*y''[t]+t*y'[t]+25*y[t]==0,{y[1]==3*Sqrt[3]/2,y'[1]==15/2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3
2

(
sin(5 log(t)) +

√
3 cos(5 log(t))

)

3449



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11 Chapter 8, Linear differential equations of
order n. Section 8.9, Reduction of Order. page
572

Local contents
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15.11.1 problem Problem 1
Internal problem ID [2303]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 1.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 3y′x+ 4y = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve([x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=0,x^2],y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2c2 log(x) + c1)
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15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.2 problem Problem 2
Internal problem ID [2304]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve([x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)

3452



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.3 problem Problem 3
Internal problem ID [2305]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2y′x+
(
x2 + 2

)
y = 0

Given that one solution of the ode is

y1 = sin(x)x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,x*sin(x)],y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx

3453



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.4 problem Problem 4
Internal problem ID [2306]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
1− x2) y′′ − 2y′x+ 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 26� �
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = xc1 + c2

(
− ln (x+ 1)x

2 + ln (x− 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)

3454



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.5 problem Problem 5
Internal problem ID [2307]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 5.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − y′

x
+ 4yx2 = 0

Given that one solution of the ode is

y1 = sin
(
x2)

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)-1/x*diff(y(x),x)+4*x^2*y(x)=0,sin(x^2)],y(x), singsol=all)� �

y(x) = c1 sin
(
x2)+ c2 cos

(
x2)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20� �
DSolve[y''[x]-1/x*y'[x]+4*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
x2)+ c2 sin

(
x2)

3455



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.6 problem Problem 6
Internal problem ID [2308]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4y′x+
(
4x2 − 1

)
y = 0

Given that one solution of the ode is

y1 =
sin(x)√

x

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 19� �
dsolve([4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-1)*y(x)=0,sin(x)/x^(1/2)],y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x

3456
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15.11.7 problem Problem 10
Internal problem ID [2309]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − csc(x) = 0

Given that one solution of the ode is

y1 = sin(x)

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve([diff(y(x),x$2)+y(x)=csc(x),sin(x)],y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 − ln
(

1
sin(x)

)
sin(x)− x cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 24� �
DSolve[y''[x]+y[x]==Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−x+ c1) cos(x) + sin(x)(log(sin(x)) + c2)

3457
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15.11.8 problem Problem 11
Internal problem ID [2310]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (1 + 2x) y′ + 2y − 8x2e2x = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 27� �
dsolve([x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+2*y(x)=8*x^2*exp(2*x),exp(2*x)],y(x), singsol=all)� �

y(x) = (1 + 2x) c2 + c1e2x + 2 e2xx2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 32� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+2*y[x]==8*x^2*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
2x2 − 1 + c1

)
− 1

4c2(2x+ 1)

3458



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.9 problem Problem 12
Internal problem ID [2311]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 4y − 8x4 = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 22� �
dsolve([x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=8*x^4,x^2],y(x), singsol=all)� �

y(x) = x2c2 + ln(x)c1x2 + 2x4

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==8*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2x2 + 2c2 log(x) + c1
)

3459



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.10 problem Problem 13
Internal problem ID [2312]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 9y − 15 e3x
√
x = 0

Given that one solution of the ode is

y1 = e3x

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 27� �
dsolve([diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=15*exp(3*x)*sqrt(x),exp(3*x)],y(x), singsol=all)� �

y(x) = c2e3x + x e3xc1 + 4x 5
2 e3x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[y''[x]-6*y'[x]+9*y[x]==15*Exp[3*x]*Sqrt[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x
(
4x5/2 + c2x+ c1

)

3460



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.11 problem Problem 14
Internal problem ID [2313]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 4y − 4 e2x ln(x) = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 32� �
dsolve([diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=4*exp(2*x)*ln(x),exp(2*x)],y(x), singsol=all)� �

y(x) = c2e2x + e2xxc1 + e2xx2(2 ln(x)− 3)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 29� �
DSolve[y''[x]-4*y'[x]+4*y[x]==4*Exp[2*x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
2x2 log(x) + x(−3x+ c2) + c1

)

3461



15.11. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.11.12 problem Problem 15
Internal problem ID [2314]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ + y −
√
x ln(x) = 0

Given that one solution of the ode is

y1 =
√
x

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve([4*x^2*diff(y(x),x$2)+y(x)=sqrt(x)*ln(x),sqrt(x)],y(x), singsol=all)� �

y(x) =
√
x c2 +

√
x ln(x)c1 +

ln(x)3
√
x

24

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 29� �
DSolve[4*x^2*y''[x]+y[x]==Sqrt[x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

√
x
(
log3(x) + 12c2 log(x) + 24c1

)

3462
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15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.1 problem Problem 7
Internal problem ID [2315]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 7.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e−2x + c3e−2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]+3*y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2x+ c1) + c3e
x

3464



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.2 problem Problem 8
Internal problem ID [2316]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 8.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 11y′′ + 36y′ + 26y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)+11*diff(y(x),x$2)+36*diff(y(x),x)+26*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−5x sin(x) + c3e−5x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y'''[x]+11*y''[x]+36*y'[x]+26*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(c3e4x + c2 cos(x) + c1 sin(x)
)

3465



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.3 problem Problem 18
Internal problem ID [2317]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 6y′ + 9y − 4 e−3x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=4*exp(-3*x),y(x), singsol=all)� �

y(x) = c2e−3x + e−3xxc1 + 2 e−3xx2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[y''[x]+6*y'[x]+9*y[x]==4*Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(x(2x+ c2) + c1)

3466



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.4 problem Problem 19
Internal problem ID [2318]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 6y′ + 9y − 4 e−2x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=4*exp(-2*x),y(x), singsol=all)� �

y(x) = c2e−3x + e−3xxc1 + 4 e−2x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[y''[x]+6*y'[x]+9*y[x]==4*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(4ex + c2x+ c1)

3467



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.5 problem Problem 20
Internal problem ID [2319]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 20.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 6y′′ + 25y′ − x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 63� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+25*diff(y(x),x)=x^2,y(x), singsol=all)� �

y(x) = 3 e3x cos (4x) c1
25 + 4c1e3x sin (4x)

25 − 4c2e3x cos (4x)
25

+ 3 e3x sin (4x) c2
25 + 6x2

625 + x3

75 + 22x
15625 + c3

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 61� �
DSolve[y'''[x]-6*y''[x]+25*y'[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(25x(25x+ 18) + 66)
46875 + 1

25e
3x((3c2 − 4c1) cos(4x) + (3c1 + 4c2) sin(4x)) + c3

3468



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.6 problem Problem 21
Internal problem ID [2320]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 21.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 6y′′ + 25y′ − sin (4x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+25*diff(y(x),x)=sin(4*x),y(x), singsol=all)� �

y(x) = 3 e3x cos (4x) c1
25 + 4c1e3x sin (4x)

25 − 4c2e3x cos (4x)
25

+ 3 e3x sin (4x) c2
25 + 2 sin (4x)

219 − cos (4x)
292 + c3

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 62� �
DSolve[y'''[x]-6*y''[x]+25*y'[x]==Sin[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
219 sin(4x)− 1

292 cos(4x) + 1
25e

3x((3c2 − 4c1) cos(4x) + (3c1 + 4c2) sin(4x)) + c3

3469



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.7 problem Problem 22
Internal problem ID [2321]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 22.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 9y′′ + 24y′ + 16y − 8 e−x − 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$3)+9*diff(y(x),x$2)+24*diff(y(x),x)+16*y(x)=8*exp(-x)+1,y(x), singsol=all)� �

y(x) = 1
16 − 16 e−x

27 + 8x e−x

9 + e−4xc1 + e−xc2 + c3e−4xx

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 39� �
DSolve[y'''[x]+9*y''[x]+24*y'[x]+16*y[x]==8*Exp[-x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16 + e−4x

(
c2x+ e3x

(
8x
9 − 16

27 + c3

)
+ c1

)
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15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.8 problem Problem 27
Internal problem ID [2322]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y − 5 ex = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-4*y(x)=5*exp(x),y(x), singsol=all)� �

y(x) = c2e2x + e−2xc1 −
5 ex
3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29� �
DSolve[y''[x]-4*y[x]==5*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5ex
3 + c1e

2x + c2e
−2x
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15.12.9 problem Problem 28
Internal problem ID [2323]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − 2x e−x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=2*x*exp(-x),y(x), singsol=all)� �

y(x) = e−xc2 + x e−xc1 +
e−xx3

3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[y''[x]+2*y'[x]+y[x]==2*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x
(
x3 + 3c2x+ 3c1

)
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15.12.10 problem Problem 29
Internal problem ID [2324]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − 4 ex = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)-y(x)=4*exp(x),y(x), singsol=all)� �

y(x) = e−xc2 + c1ex + 2x ex

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[y''[x]-y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(2x− 1 + c1) + c2e
−x
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15.12.11 problem Problem 30
Internal problem ID [2325]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + yx− sin(x) = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 49� �
dsolve(diff(y(x),x$2)+x*y(x)=sin(x),y(x), singsol=all)� �

y(x) = AiryAi (−x) c2 +AiryBi (−x) c1 + π

((∫
AiryBi (−x) sin(x)dx

)
AiryAi (−x)

−
(∫

AiryAi (−x) sin(x)dx
)
AiryBi (−x)

)

3 Solution by Mathematica
Time used: 61.456 (sec). Leaf size: 99� �
DSolve[y''[x]+x*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Ai
( 3
√
−1 x

) ∫ x

1
(−1)2/3πBi

( 3
√
−1 K[1]

)
sin(K[1])dK[1] + Bi

( 3
√
−1 x

) ∫ x

1

−(−1)2/3πAi
( 3
√
−1 K[2]

)
sin(K[2])dK[2] + c1Ai

( 3
√
−1 x

)
+ c2Bi

( 3
√
−1 x

)
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15.12.12 problem Problem 31
Internal problem ID [2326]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − ln(x) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$2)+4*y(x)=ln(x),y(x), singsol=all)� �
y(x) = sin (2x) c2 + cos (2x) c1 +

iπ cos (2x) (csgn(x)− 1) csgn(ix)
8

− cos (2x) cosineIntegral (2x)
4 + (π csgn(x)− 2 sinIntegral (2x)) sin (2x)

8 + ln(x)
4

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 44� �
DSolve[y''[x]+4*y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(cos(2x)(−CosIntegral(2x) + 4c1) + sin(2x)(−Si(2x) + 4c2) + log(x))
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15.12.13 problem Problem 32
Internal problem ID [2327]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ − 3y − 5 ex = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-3*y(x)=5*exp(x),y(x), singsol=all)� �

y(x) = c2e−3x + c1ex +
5x ex
4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[y''[x]+2*y'[x]-3*y[x]==5*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−3x + ex

(
5x
4 − 5

16 + c2

)
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15.12.14 problem Problem 33
Internal problem ID [2328]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − tan(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=tan(x),y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 − cos(x) ln
(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 49� �
DSolve[y''[x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c2 sin(x) + cos(x)

(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)

3477



15.12. Chapter 8, Linear differential . . . CHAPTER 15. DIFFERENTIAL . . .

15.12.15 problem Problem 34
Internal problem ID [2329]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575
Problem number: Problem 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 4 cos (2x)− 3 ex = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+y(x)=4*cos(2*x)+3*exp(x),y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 −
4 cos (2x)

3 + 3 ex
2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30� �
DSolve[y''[x]+y[x]==4*Cos[x]*3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 12
5 ex(2 sin(x) + cos(x)) + c1 cos(x) + c2 sin(x)
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15.13 Chapter 10, The Laplace Transform and Some
Elementary Applications. Exercises for 10.4.
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15.13.1 problem Problem 1
Internal problem ID [2330]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y − 6 e5t = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 17� �
dsolve([diff(y(t),t)-2*y(t)=6*exp(5*t),y(0) = 3],y(t), singsol=all)� �

y(t) = 2 e2te3t + e2t

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 18� �
DSolve[{y'[t]-2*y[t]==6*Exp[5*t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t + 2e5t
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15.13.2 problem Problem 2
Internal problem ID [2331]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 8 e3t = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 10� �
dsolve([diff(y(t),t)+y(t)=8*exp(3*t),y(0) = 2],y(t), singsol=all)� �

y(t) = 2 e3t

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 12� �
DSolve[{y'[t]+y[t]==8*Exp[3*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e3t
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15.13.3 problem Problem 3
Internal problem ID [2332]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 3y − 2 e−t = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([diff(y(t),t)+3*y(t)=2*exp(-t),y(0) = 3],y(t), singsol=all)� �

y(t) =
(
e2t + 2

)
e−3t

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 18� �
DSolve[{y'[t]+3*y[t]==2*Exp[-t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−3t(e2t + 2
)
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15.13.4 problem Problem 4
Internal problem ID [2333]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − 4t = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve([diff(y(t),t)+2*y(t)=4*t,y(0) = 1],y(t), singsol=all)� �

y(t) = 2t− 1 + 2 e−2t

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 17� �
DSolve[{y'[t]+2*y[t]==4*t,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2t+ 2e−2t − 1
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15.13.5 problem Problem 5
Internal problem ID [2334]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 6 cos(t) = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 17� �
dsolve([diff(y(t),t)-y(t)=6*cos(t),y(0) = 2],y(t), singsol=all)� �

y(t) = −3 cos(t) + 3 sin(t) + 5 et

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 19� �
DSolve[{y'[t]-y[t]==6*Cos[t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 5et + 3 sin(t)− 3 cos(t)
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15.13.6 problem Problem 6
Internal problem ID [2335]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 5 sin (2t) = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 19� �
dsolve([diff(y(t),t)-y(t)=5*sin(2*t),y(0) = -1],y(t), singsol=all)� �

y(t) = − sin (2t)− 2 cos (2t) + et

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 21� �
DSolve[{y'[t]-y[t]==5*Sin[2*t],{y[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et − sin(2t)− 2 cos(2t)
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15.13.7 problem Problem 7
Internal problem ID [2336]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 5 et sin(t) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 23� �
dsolve([diff(y(t),t)+y(t)=5*exp(t)*sin(t),y(0) = 1],y(t), singsol=all)� �

y(t) = 2 e−t + (− cos(t) + 2 sin(t)) et

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 25� �
DSolve[{y'[t]+y[t]==5*Exp[t]*Sin[t],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−t − et(cos(t)− 2 sin(t))
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15.13.8 problem Problem 8
Internal problem ID [2337]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 4]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 15� �
dsolve([diff(y(t),t$2)+diff(y(t),t)-2*y(t)=0,y(0) = 1, D(y)(0) = 4],y(t), singsol=all)� �

y(t) = 2 e−2te3t − e−2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]+y'[t]-2*y[t]==0,{y[0]==1,y'[0]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2et − e−2t
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15.13.9 problem Problem 9
Internal problem ID [2338]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With initial conditions

[y(0) = 5, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)+4*y(t)=0,y(0) = 5, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = sin (2t)
2 + 5 cos (2t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[{y''[t]+4*y[t]==0,{y[0]==5,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 5 cos(2t) + sin(t) cos(t)
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15.13.10 problem Problem 10
Internal problem ID [2339]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + 2y − 4 = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=4,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 3 e2t − 5 et + 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]-3*y'[t]+2*y[t]==4,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
(
et − 1

) (
3et − 2

)
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15.13.11 problem Problem 11
Internal problem ID [2340]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 12y − 36 = 0

With initial conditions

[y(0) = 0, y′(0) = 12]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 12� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-12*y(t)=36,y(0) = 0, D(y)(0) = 12],y(t), singsol=all)� �

y(t) = 3 e4t − 3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[{y''[t]-y'[t]-12*y[t]==36,{y[0]==0,y'[0]==12}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3
(
e4t − 1

)

3490
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15.13.12 problem Problem 12
Internal problem ID [2341]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 2y − 10 e−t = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+diff(y(t),t)-2*y(t)=10*exp(-t),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =
(
2 e3t − 5 et + 3

)
e−2t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 25� �
DSolve[{y''[t]+y'[t]-2*y[t]==10*Exp[-t],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(−5et + 2e3t + 3
)

3491
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15.13.13 problem Problem 13
Internal problem ID [2342]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3y′ + 2y − 4 e3t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 19� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=4*exp(3*t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −4 e2t + 2 ete2t + 2 et

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 17� �
DSolve[{y''[t]-3*y'[t]+2*y[t]==4*Exp[3*t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2et
(
et − 1

)2

3492
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15.13.14 problem Problem 14
Internal problem ID [2343]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 2y′ − 30 e−3t = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)=30*exp(-3*t),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =
(
3 e5t − 4 e3t + 2

)
e−3t

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 21� �
DSolve[{y''[t]-2*y'[t]==30*Exp[-3*t],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−3t + 3e2t − 4

3493
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15.13.15 problem Problem 15
Internal problem ID [2344]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − 12 e2t = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)-y(t)=12*exp(2*t),y(0) = 1, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 2 e−t − 5 et + 4 e2t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
DSolve[{y''[t]-y[t]==12*Exp[2*t],{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−t − 5et + 4e2t

3494
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15.13.16 problem Problem 16
Internal problem ID [2345]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y − 10 e−t = 0

With initial conditions

[y(0) = 4, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+4*y(t)=10*exp(-t),y(0) = 4, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = sin (2t) + 2 cos (2t) + 2 e−t

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 23� �
DSolve[{y''[t]+4*y[t]==10*Exp[-t],{y[0]==4,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−t + sin(2t) + 2 cos(2t)

3495
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15.13.17 problem Problem 17
Internal problem ID [2346]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 6y − 12 + 6 et = 0

With initial conditions

[y(0) = 5, y′(0) = −3]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 20� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-6*y(t)=6*(2-exp(t)),y(0) = 5, D(y)(0) = -3],y(t), singsol=all)� �

y(t) = −(−8 e5t − 5 e3t + 10 e2t − 22) e−2t

5

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28� �
DSolve[{y''[t]-y'[t]-6*y[t]==6*(2-Exp[t]),{y[0]==5,y'[0]==-3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 22e−2t

5 + et + 8e3t
5 − 2

3496
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15.13.18 problem Problem 18
Internal problem ID [2347]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 6 cos(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 4]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 19� �
dsolve([diff(y(t),t$2)-y(t)=6*cos(t),y(0) = 0, D(y)(0) = 4],y(t), singsol=all)� �

y(t) = −e−t

2 + 7 et
2 − 3 cos(t)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[{y''[t]-y[t]==6*Cos[t],{y[0]==0,y'[0]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3 cos(t) + 4 sinh(t) + 3 cosh(t)

3497
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15.13.19 problem Problem 19
Internal problem ID [2348]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 9y − 13 sin (2t) = 0

With initial conditions

[y(0) = 3, y′(0) = 1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)-9*y(t)=13*sin(2*t),y(0) = 3, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = e−3t + 2 e3t − sin (2t)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 22� �
DSolve[{y''[t]-9*y[t]==13*Sin[2*t],{y[0]==3,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − sin(2t) + sinh(3t) + 3 cosh(3t)

3498
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15.13.20 problem Problem 20
Internal problem ID [2349]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − 8 sin(t) + 6 cos(t) = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)-y(t)=8*sin(t)-6*cos(t),y(0) = 2, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = −2 e−t + et − 4 sin(t) + 3 cos(t)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 22� �
DSolve[{y''[t]-y[t]==8*Sin[t]-6*Cos[t],{y[0]==2,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −4 sin(t) + 3 cos(t) + 3 sinh(t)− cosh(t)

3499
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15.13.21 problem Problem 21
Internal problem ID [2350]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − 10 cos(t) = 0

With initial conditions

[y(0) = 0, y′(0) = −1]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-2*y(t)=10*cos(t),y(0) = 0, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = 2 e−t + e2t − 3 cos(t)− sin(t)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 26� �
DSolve[{y''[t]-y'[t]-2*y[t]==10*Cos[t],{y[0]==0,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−t + e2t − sin(t)− 3 cos(t)

3500
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15.13.22 problem Problem 22
Internal problem ID [2351]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ + 4y − 20 sin (2t) = 0

With initial conditions

[y(0) = −1, y′(0) = 2]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=20*sin(2*t),y(0) = -1, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = 2 e−t − e−4t − 2 cos (2t)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 27� �
DSolve[{y''[t]+5*y'[t]+4*y[t]==20*Sin[2*t],{y[0]==-1,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−4t(2e3t − 1
)
− 2 cos(2t)

3501
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15.13.23 problem Problem 23
Internal problem ID [2352]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ + 4y − 20 sin (2t) = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=20*sin(2*t),y(0) = 1, D(y)(0) = -2],y(t), singsol=all)� �

y(t) = 10 e−t

3 − e−4t

3 − 2 cos (2t)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 30� �
DSolve[{y''[t]+5*y'[t]+4*y[t]==20*Sin[2*t],{y[0]==1,y'[0]==-2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−4t(10e3t − 1
)
− 2 cos(2t)
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15.13.24 problem Problem 24
Internal problem ID [2353]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − 3 cos(t)− sin(t) = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=3*cos(t)+sin(t),y(0) = 1, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 7 e2t
5 + 3 cos(t)

5 − 4 sin(t)
5 − et

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 29� �
DSolve[{y''[t]-3*y'[t]+2*y[t]==3*Cos[t]+Sin[t],{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5
(
et
(
7et − 5

)
− 4 sin(t) + 3 cos(t)

)

3503
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15.13.25 problem Problem 25
Internal problem ID [2354]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 9 sin(t) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 19� �
dsolve([diff(y(t),t$2)+4*y(t)=9*sin(t),y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = (−4 cos(t) + 3) sin(t) + 2
(
cos2(t)

)
− 1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20� �
DSolve[{y''[t]+4*y[t]==9*Sin[t],{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3 sin(t)− 2 sin(2t) + cos(2t)

3504
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15.13.26 problem Problem 26
Internal problem ID [2355]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 6 cos (2t) = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 19� �
dsolve([diff(y(t),t$2)+y(t)=6*cos(2*t),y(0) = 0, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = 2 sin(t) + 2 cos(t)− 4
(
cos2(t)

)
+ 2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18� �
DSolve[{y''[t]+y[t]==6*Cos[2*t],{y[0]==0,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2(sin(t) + cos(t)− cos(2t))

3505
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15.13.27 problem Problem 27
Internal problem ID [2356]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 7 sin (4t)− 14 cos (4t) = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 29� �
dsolve([diff(y(t),t$2)+9*y(t)=7*sin(4*t)+14*cos(4*t),y(0) = 1, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = −16
(
cos4(t)

)
+ (−8 sin(t) + 12)

(
cos3(t)

)
+ (8 sin(t) + 16)

(
cos2(t)

)
+ (4 sin(t)− 9) cos(t)− 2 sin(t)− 2

3 Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 50� �
DSolve[{y''[t]+8*y[t]==7*Sin[4*t]+14*Cos[4*t],{y[0]==1,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
8

(
11

√
2 sin

(
2
√
2 t
)
+ 22 cos

(
2
√
2 t
)
− 7(sin(4t) + 2 cos(4t))

)
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15.13.28 problem Problem 28
Internal problem ID [2357]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689
Problem number: Problem 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With initial conditions

[y(0) = A, y′(0) = B]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)-y(t)=0,y(0) = A, D(y)(0) = B],y(t), singsol=all)� �

y(t) = (A−B) e−t

2 + et(B + A)
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[{y''[t]-y[t]==0,{y[0]==a,y'[0]==b}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → a cosh(t) + b sinh(t)

3507
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15.14.1 problem Problem 27
Internal problem ID [2358]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − 2θ(t− 1) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(y(t),t)+2*y(t)=2*Heaviside(t-1),y(0) = 1],y(t), singsol=all)� �

y(t) = θ(t− 1)− θ(t− 1) e−2t+2 + e−2t

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 25� �
DSolve[{y'[t]-y[t]==2*UnitStep[t-1],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
et t ≤ 1

−2 + et−1(2 + e) True
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15.14.2 problem Problem 28
Internal problem ID [2359]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y − θ(t− 2) et−2 = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 32� �
dsolve([diff(y(t),t)-2*y(t)=Heaviside(t-2)*exp(t-2),y(0) = 2],y(t), singsol=all)� �

y(t) = −θ(t− 2) et−2 + θ(t− 2) e2t−4 + 2 e2t

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 40� �
DSolve[{y'[t]-2*y[t]==UnitStep[t-2]*Exp[t-2],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
2e2t t ≤ 2

et−4(−e2 + et + 2et+4) True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.3 problem Problem 29
Internal problem ID [2360]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 4θ
(
t− π

4

)
sin
(
t+ π

4

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 39� �
dsolve([diff(y(t),t)-y(t)=4*Heaviside(t-Pi/4)*cos(t-Pi/4),y(0) = 1],y(t), singsol=all)� �

y(t) =
(
−2 cos

(
t+ π

4

)
+ 2 et−π

4 − 2 sin
(
t+ π

4

))
θ
(
t− π

4

)
+ et

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 40� �
DSolve[{y'[t]-y[t]==4*UnitStep[t-Pi/4]*Cos[t-Pi/4],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
et 4t ≤ π

−2
√
2 cos(t) + et + 2et−π

4 True
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15.14.4 problem Problem 30
Internal problem ID [2361]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − θ(−π + t) sin (2t) = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 46� �
dsolve([diff(y(t),t)+2*y(t)=Heaviside(t-Pi)*sin(2*t),y(0) = 3],y(t), singsol=all)� �

y(t) = θ(−π + t) e−2t+2π

4 + (− cos (2t) + sin (2t)) θ(−π + t)
4 + 3 e−2t

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 46� �
DSolve[{y'[t]+2*y[t]==UnitStep[t-Pi]*Sin[2*t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
3e−2t t ≤ π

1
4(− cos(2t) + sin(2t) + e−2t(12 + e2π)) True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.5 problem Problem 31
Internal problem ID [2362]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 3y −
({

1 0 ≤ t < 1
0 1 ≤ t

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 41� �
dsolve([diff(y(t),t)+3*y(t)=piecewise(0<=t and t<1,1,t>=1,0),y(0) = 1],y(t), singsol=all)� �

y(t) =


e−3t t < 0

2 e−3t

3 + 1
3 t < 1

2 e−3t

3 + e−3t+3

3 1 ≤ t

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 47� �
DSolve[{y'[t]+3*y[t]==Piecewise[{{1,0<=t<1},{0,t >= 1}}],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−3t t ≤ 0

1
3e

−3t(2 + e3) t > 1
1
3 +

2e−3t

3 True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.6 problem Problem 32
Internal problem ID [2363]
Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 3y −

 sin(t) 0 ≤ t < π
2

1 π
2 ≤ t

 = 0

With initial conditions
[y(0) = 2]

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 57� �
dsolve([diff(y(t),t)-3*y(t)=piecewise(0<=t and t<Pi/2,sin(t),t>=Pi/2,1),y(0) = 2],y(t), singsol=all)� �

y(t) =


2 e3t t < 0

21 e3t
10 − cos(t)

10 − 3 sin(t)
10 t < π

2

21 e3t
10 + e3t−

3π
2

30 − 1
3

π
2 ≤ t

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 65� �
DSolve[{y'[t]-3*y[t]==Piecewise[{{Sin[t],0<=t<Pi/2},{1,t >= Pi/2}}],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
2e3t t ≤ 0

1
30

(
−10 + e3t

(
63 + e−3π/2)) 2t > π

1
10(− cos(t) + 21e3t − 3 sin(t)) True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.7 problem Problem 33
Internal problem ID [2364]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 3y + 10 e−t+a sin (−2t+ 2a) θ(t− a) = 0

With initial conditions

[y(0) = 5]

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 100� �
dsolve([diff(y(t),t)-3*y(t)=10*exp(-(t-a))*sin(2*(t-a))*Heaviside(t-a),y(0) = 5],y(t), singsol=all)� �
y(t) = −

((
(cos (2t) + 2 sin (2t)) cos (2a)− 2 sin (2a)

(
cos (2t)− sin (2t)

2

))
θ(t− a) e−4t+4a

− θ(t−a)+(θ(a)−1) e4a cos (2a)+(−2θ(a)+2) sin (2a) e4a−5 e3a− θ(a)+1
)
e3t−3a

3 Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 88� �
DSolve[{y'[t]-3*y[t]==10*Exp[-(t-a)]*Sin[2*(t-a)]*UnitStep[t-a],{y[0]==5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e3t−3a(θ(t− a) + θ(−a)
(
e4a(cos(2a)− 2 sin(2a))− 1

)
+ 5e3a

)
− ea−tθ(t− a)(cos(2(a− t))− 2 sin(2(a− t)))
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.8 problem Problem 34
Internal problem ID [2365]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − θ(t− 1) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 33� �
dsolve([diff(y(t),t$2)-y(t)=Heaviside(t-1),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = θ(t− 1) e−t+1

2 + (et−1 − 2) θ(t− 1)
2 + et

2 + e−t

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[{y''[t]-y[t]==UnitStep[t-1],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
cosh(t) t ≤ 1

cosh(1− t) + cosh(t)− 1 True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.9 problem Problem 35
Internal problem ID [2366]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − 1 + 3θ(t− 2) = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 48� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-2*y(t)=1-3*Heaviside(t-2),y(0) = 1, D(y)(0) = -2],y(t), singsol=all)� �

y(t) = 5 e−t

3 − e2t
6 + 3θ(t− 2)

2 − θ(t− 2) e2−t − 1
2 − θ(t− 2) e2t−4

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 65� �
DSolve[{y''[t]-y'[t]-2*y[t]==1-3*UnitStep[t-2],{y[0]==1,y'[0]==-2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
1
6(−3 + 10e−t − e2t) t ≤ 2

1 + 1
3e

−t(5− 3e2)− 1
6e

2t−4(3 + e4) True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.10 problem Problem 36
Internal problem ID [2367]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − θ(t− 1) + θ(t− 2) = 0

With initial conditions

[y(0) = 0, y′(0) = 4]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 75� �
dsolve([diff(y(t),t$2)-4*y(t)=Heaviside(t-1)-Heaviside(t-2),y(0) = 0, D(y)(0) = 4],y(t), singsol=all)� �

y(t) = −e−2t + e2t − θ(t− 1)
4 + θ(t− 1) e−2t+2

8 + θ(t− 2)
4

− θ(t− 2) e−2t+4

8 + θ(t− 1) e2t−2

8 − θ(t− 2) e2t−4

8

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 61� �
DSolve[{y''[t]-4*y[t]==UnitStep[t-1]-UnitStep[t-2],{y[0]==0,y'[0]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4(−θ(1− t)(cosh(2− 2t)− 1) + θ(2− t)(cosh(4− 2t)− 1) + 8 sinh(2t)

+ cosh(2− 2t)− cosh(4− 2t))
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15.14.11 problem Problem 37
Internal problem ID [2368]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − t+ θ(t− 1) (t− 1) = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 24� �
dsolve([diff(y(t),t$2)+y(t)=t-Heaviside(t-1)*(t-1),y(0) = 2, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 2 cos(t) + (−t+ sin (t− 1) + 1) θ(t− 1) + t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 31� �
DSolve[{y''[t]+y[t]==t-UnitStep[t-1]*(t-1),{y[0]==2,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
t+ 2 cos(t) t ≤ 1

2 cos(t)− sin(1− t) + 1 True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.12 problem Problem 38
Internal problem ID [2369]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y + 10θ
(
t− π

4

)
cos
(
t+ π

4

)
= 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 67� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=10*Heaviside(t-Pi/4)*sin(t-Pi/4),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �
y(t) =−2θ

(
t− π

4

)
e−2t+π

2 +5θ
(
t− π

4

)
e−t+π

4 −2
√
2
(
cos(t)+ sin(t)

2

)
θ
(
t− π

4

)
−e−2t+2 e−t

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 76� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==10*UnitStep[t-Pi/4]*Sin[t-Pi/4],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−2t(−1 + 2et) 4t ≤ π

−
√
2 (2 cos(t) + sin(t))− e−2t(1 + 2eπ/2

)
+ e−t

(
2 + 5eπ/4

)
True
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15.14. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.14.13 problem Problem 39
Internal problem ID [2370]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 6y − 30θ(t− 1) e−t+1 = 0

With initial conditions

[y(0) = 3, y′(0) = −4]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 45� �
dsolve([diff(y(t),t$2)+diff(y(t),t)-6*y(t)=30*Heaviside(t-1)*exp(-(t-1)),y(0) = 3, D(y)(0) = -4],y(t), singsol=all)� �

y(t) =
(
e5t + 3θ(t− 1) e3 − 5θ(t− 1) e1+2t + 2θ(t− 1) e−2+5t + 2

)
e−3t

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 59� �
DSolve[{y''[t]+y'[t]-6*y[t]==30*UnitStep[t-1]*Exp[-(t-1)],{y[0]==3,y'[0]==-4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−3t(2 + e5t) t ≤ 1

e−3t(2 + 3e3 − 5e2t+1 + e5t−2(2 + e2)) True
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15.14.14 problem Problem 40
Internal problem ID [2371]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − 5θ(t− 3) = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 46� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=5*Heaviside(t-3),y(0) = 2, D(y)(0) = 1],y(t), singsol=all)� �
y(t) = −θ(t− 3) (2 sin (t− 3) + cos (t− 3)) e−2t+6 + θ(t− 3) + (2 cos(t) + 5 sin(t)) e−2t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 63� �
DSolve[{y''[t]+4*y'[t]+5*y[t]==5*UnitStep[t-3],{y[0]==2,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−2t(2 cos(t) + 5 sin(t)) t ≤ 3

e−2t(2 cos(t)− e6(cos(3− t)− 2 sin(3− t)) + 5 sin(t)) + 1 True
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15.14.15 problem Problem 41
Internal problem ID [2372]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 5y − 2 sin(t)− θ
(
t− π

2

)
(cos(t) + 1) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 67� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+5*y(t)=2*sin(t)+Heaviside(t-Pi/2)*(1-sin(t-Pi/2)),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �
y(t) = −et sin (2t)

10 − et cos (2t)
5

+
(
(2 cos (2t)− 3 sin (2t)) et−π

2 + 4 cos(t)− 2 sin(t) + 4
)
θ
(
t− π

2

)
20 + cos(t)

5 + 2 sin(t)
5

3 Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 90� �
DSolve[{y''[t]-2*y'[t]+5*y[t]==2*Sin[t]+UnitStep[t-Pi/2]*(1-Sin[t-Pi/2]),{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �
y(t)

→ {
1
5(cos(t) + 2 sin(t)− et(cos(2t) + cos(t) sin(t))) 2t ≤ π

1
20

(
8 cos(t) + 2et

(
−2 + e−π/2) cos(2t) + 6 sin(t) + et

(
−2− 3e−π/2) sin(2t) + 4

)
True
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15.14.16 problem Problem 46 part a
Internal problem ID [2373]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 46 part a.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y −

({
2 0 ≤ t < 1
−1 1 ≤ t

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 34� �
dsolve([diff(y(t),t)-y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t), singsol=all)� �

y(t) =


et t < 0

3 et − 2 t < 1
3 et + 1− 3 et−1 1 ≤ t

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 40� �
DSolve[{y'[t]-y[t]==Piecewise[{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
et t ≤ 0

−2 + 3et 0 < t ≤ 1
1 + 3(−1 + e)et−1 True
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15.14.17 problem Problem 46 part b
Internal problem ID [2374]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704
Problem number: Problem 46 part b.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y −

({
2 0 ≤ t < 1
−1 1 ≤ t

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 34� �
dsolve([diff(y(t),t)-y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t), singsol=all)� �

y(t) =


et t < 0

3 et − 2 t < 1
3 et + 1− 3 et−1 1 ≤ t

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 40� �
DSolve[{y'[t]-y[t]==Piecewise[{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
et t ≤ 0

−2 + 3et 0 < t ≤ 1
1 + 3(−1 + e)et−1 True

3525



15.15. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.15 Chapter 10, The Laplace Transform and Some
Elementary Applications. Exercises for 10.8.
page 710

Local contents
15.15.1 problem Problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3527
15.15.2 problem Problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3528
15.15.3 problem Problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3529
15.15.4 problem Problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3530
15.15.5 problem Problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3531
15.15.6 problem Problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3532
15.15.7 problem Problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3533
15.15.8 problem Problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3534
15.15.9 problem Problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3535
15.15.10problem Problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3536
15.15.11problem Problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3537
15.15.12problem Problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3538
15.15.13problem Problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3539

3526



15.15. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.15.1 problem Problem 1
Internal problem ID [2375]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − (δ(t− 5)) = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 18� �
dsolve([diff(y(t),t)+y(t)=Dirac(t-5),y(0) = 3],y(t), singsol=all)� �

y(t) = θ(t− 5) e−t+5 + 3 e−t

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21� �
DSolve[{y'[t]+y[t]==DiracDelta[t-5],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t
(
e5θ(t− 5) + 3

)
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15.15.2 problem Problem 2
Internal problem ID [2376]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 2y − (δ(t− 2)) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 18� �
dsolve([diff(y(t),t)-2*y(t)=Dirac(t-2),y(0) = 1],y(t), singsol=all)� �

y(t) = θ(t− 2) e2t−4 + e2t

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23� �
DSolve[{y'[t]-2*y[t]==DiracDelta[t-2],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e2t−4(θ(t− 2) + 3e4
)
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15.15.3 problem Problem 3
Internal problem ID [2377]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 4y − 3(δ(t− 1)) = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 19� �
dsolve([diff(y(t),t)+4*y(t)=3*Dirac(t-1),y(0) = 2],y(t), singsol=all)� �

y(t) = 3θ(t− 1) e−4t+4 + 2 e−4t

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 22� �
DSolve[{y'[t]+4*y[t]==3*DiracDelta[t-1],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−4t(3e4θ(t− 1) + 2
)

3529



15.15. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.15.4 problem Problem 4
Internal problem ID [2378]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 5y − 2 e−t − (δ(t− 3)) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 24� �
dsolve([diff(y(t),t)-5*y(t)=2*exp(-t)+Dirac(t-3),y(0) = 0],y(t), singsol=all)� �

y(t) = e5t
3 + θ(t− 3) e5t−15 − e−t

3

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 34� �
DSolve[{y'[t]-5*y[t]==2*Exp[-t]+DiracDelta[t-3],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t
(
3e6t−15θ(t− 3) + e6t − 1

)
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15.15.5 problem Problem 5
Internal problem ID [2379]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − (δ(t− 1)) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 36� �
dsolve([diff(y(t),t$2)-3*diff(y(t),t)+2*y(t)=Dirac(t-1),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = θ(t− 1) e2t−2 − θ(t− 1) et−1 − e2t + 2 et

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 31� �
DSolve[{y''[t]-3*y'[t]+2*y[t]==DiracDelta[t-1],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
(et − e) θ(t− 1)

e2
− et + 2

)
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15.15.6 problem Problem 6
Internal problem ID [2380]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − (δ(t− 3)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 38� �
dsolve([diff(y(t),t$2)-4*y(t)=Dirac(t-3),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = −e−2t

4 + e2t
4 + θ(t− 3) e2t−6

4 − θ(t− 3) e−2t+6

4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 26� �
DSolve[{y''[t]-4*y[t]==DiracDelta[t-3],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2(sinh(2t)− θ(t− 3) sinh(6− 2t))
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15.15.7 problem Problem 7
Internal problem ID [2381]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y −
(
δ
(
t− π

2

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 32� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=Dirac(t-Pi/2),y(0) = 0, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = −
sin (2t)

(
θ
(
t− π

2

)
e−t+π

2 − 2 e−t
)

2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 34� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==DiracDelta[t-Pi/2],{y[0]==0,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −e−t
(
eπ/2θ(2t− π)− 2

)
sin(t) cos(t)
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15.15.8 problem Problem 8
Internal problem ID [2382]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 13y −
(
δ
(
t− π

4

))
= 0

With initial conditions

[y(0) = 3, y′(0) = 0]

3 Solution by Maple
Time used: 0.398 (sec). Leaf size: 53� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)+13*y(t)=Dirac(t-Pi/4),y(0) = 3, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −
√
2 θ
(
t− π

4

)
e2t−π

2 (sin (3t) + cos (3t))
6 + 3 e2t

(
cos (3t)− 2 sin (3t)

3

)

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 61� �
DSolve[{y''[t]-4*y'[t]+13*y[t]==DiracDelta[t-Pi/4],{y[0]==3,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6e

2t
(
6(3 cos(3t)− 2 sin(3t))−

√
2 e−π/2θ(4t− π)(sin(3t) + cos(3t))

)
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15.15.9 problem Problem 9
Internal problem ID [2383]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 3y − (δ(t− 2)) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=Dirac(t-2),y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = e−t + θ(t− 2) e2−t

2 − θ(t− 2) e6−3t

2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 37� �
DSolve[{y''[t]+4*y'[t]+3*y[t]==DiracDelta[t-2],{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

2−3t(e2t − e4
)
θ(t− 2) + e−t
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15.15.10 problem Problem 10
Internal problem ID [2384]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 6y′ + 13y −
(
δ
(
t− π

4

))
= 0

With initial conditions

[y(0) = 5, y′(0) = 5]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 42� �
dsolve([diff(y(t),t$2)+6*diff(y(t),t)+13*y(t)=Dirac(t-Pi/4),y(0) = 5, D(y)(0) = 5],y(t), singsol=all)� �

y(t) = −
θ
(
t− π

4

)
cos (2t) e 3π

4 −3t

2 + 5 e−3t(cos (2t) + 2 sin (2t))

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 121� �
DSolve[{y''[t]+46*y'[t]+13*y[t]==DiracDelta[t-Pi/4],{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
516e

−2
√
129 t−23t−

√
129 π
2

(
2e

√
129 π
2

((
129 + 11

√
129

)
e4

√
129 t + 129− 11

√
129

)
−

√
129 e23π/4

(
e
√
129 π − e4

√
129 t

)
θ(4t− π)

)
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15.15.11 problem Problem 11
Internal problem ID [2385]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 15 sin (2t)−
(
δ
(
t− π

6

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 29� �
dsolve([diff(y(t),t$2)+9*y(t)=15*sin(2*t)+Dirac(t-Pi/6),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −2 sin (3t) + 3 sin (2t)−
cos (3t) θ

(
t− π

6

)
3

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 34� �
DSolve[{y''[t]+9*y[t]==15*Sin[2*t]+DiracDelta[t-Pi/6],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1
3θ(6t− π) cos(3t) + 3 sin(2t)− 2 sin(3t)
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15.15.12 problem Problem 12
Internal problem ID [2386]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 4 cos (3t)−
(
δ
(
t− π

3

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 41� �
dsolve([diff(y(t),t$2)+16*y(t)=4*cos(3*t)+Dirac(t-Pi/3),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −4 cos (4t)
7 +

(
7 cos (4t)

√
3 − 7 sin (4t)

)
θ
(
t− π

3

)
56 + 4 cos (3t)

7

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 50� �
DSolve[{y''[t]+16*y[t]==4*Cos[3*t]+DiracDelta[t-Pi/3],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
8θ(3t− π)

(√
3 cos(4t)− sin(4t)

)
+ 4

7(cos(3t)− cos(4t))

3538



15.15. Chapter 10, The Laplace . . . CHAPTER 15. DIFFERENTIAL . . .

15.15.13 problem Problem 13
Internal problem ID [2387]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y − 4 sin(t)−
(
δ
(
t− π

6

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 64� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=4*sin(t)+Dirac(t-Pi/6),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 3 e−t sin (2t)
10 + 2 e−t cos (2t)

5

−
θ
(
t− π

6

) (√
3 cos (2t)− sin (2t)

)
e−t+π

6

4 − 2 cos(t)
5 + 4 sin(t)

5

3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 73� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==4*Sin[t]+DiracDelta[t-Pi/6],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
20e

−t
(
−5eπ/6θ(6t− π)

(√
3 cos(2t)− sin(2t)

)
+ 6 sin(2t) + 8 cos(2t)

− 8et(cos(t)− 2 sin(t))
)
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15.16.1 problem Problem 1
Internal problem ID [2388]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

24x
4
)
y(0) +

(
x+ 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 + x3

6 + x

)
+ c1

(
x4

24 + x2

2 + 1
)
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15.16.2 problem Problem 2
Internal problem ID [2389]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_erf]

Solve

y′′ + 2y′x+ 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2x2 + 4

3x
4
)
y(0) +

(
x− x3 + 1

2x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

2 − x3 + x

)
+ c1

(
4x4

3 − 2x2 + 1
)

3542



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.3 problem Problem 3
Internal problem ID [2390]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − 2y′x− 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 + 1

2x
4
)
y(0) +

(
x+ 2

3x
3 + 4

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

15 + 2x3

3 + x

)
+ c1

(
x4

2 + x2 + 1
)

3543



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.4 problem Problem 4
Internal problem ID [2391]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − y′x2 − 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

3

)
y(0) +

(
x+ 1

4x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]-2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

4 + x

)
+ c1

(
x3

3 + 1
)

3544



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.5 problem Problem 5
Internal problem ID [2392]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)

3545



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.6 problem Problem 6
Internal problem ID [2393]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x
2 + 5

8x
4
)
y(0) +

(
x− 2

3x
3 + 1

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

5 − 2x3

3 + x

)
+ c1

(
5x4

8 − 3x2

2 + 1
)

3546



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.7 problem Problem 7
Internal problem ID [2394]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x2 − 3yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

2

)
y(0) +

(
x+ 1

3x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

3 + x

)
+ c1

(
x3

2 + 1
)

3547



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.8 problem Problem 8
Internal problem ID [2395]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′x2 + 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x^2*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

3

)
y(0) +

(
x− 1

3x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+2*x^2*y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

3

)
+ c1

(
1− x3

3

)

3548



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.9 problem Problem 9
Internal problem ID [2396]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 3

)
y′′ − 3y′x− 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2-3)*diff(y(x),x$2)-3*x*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 5

6x
2 + 5

24x
4
)
y(0) +

(
x− 4

9x
3 + 8

135x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2-3)*y''[x]-3*x*y'[x]-5*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
8x5

135 − 4x3

9 + x

)
+ c1

(
5x4

24 − 5x2

6 + 1
)

3549



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.10 problem Problem 10
Internal problem ID [2397]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 1

)
y′′ + 4y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 − x2 + 1

)
y(0) +

(
x5 − x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+4*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
x5 − x3 + x

)
+ c1

(
x4 − x2 + 1

)

3550



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.11 problem Problem 11
Internal problem ID [2398]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−4x2 + 1

)
y′′ − 20y′x− 16y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-4*x^2)*diff(y(x),x$2)-20*x*diff(y(x),x)-16*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 8x2 + 128

3 x4
)
y(0) +

(
30x5 + 6x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[(1-4*x^2)*y''[x]-20*x*y'[x]-16*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
30x5 + 6x3 + x

)
+ c1

(
128x4

3 + 8x2 + 1
)

3551



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.12 problem Problem 12
Internal problem ID [2399]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6y′x+ 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 + 6x2 + 1

)
y(0) +

(
x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
x3 + x

)
+ c1

(
x4 + 6x2 + 1

)

3552



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.13 problem Problem 13
Internal problem ID [2400]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + 4yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+4*x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 2

3x
3 + 1

3x
4 − 2

15x
5
)
y(0) +

(
x− x2 + 2

3x
3 − 2

3x
4 + 7

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61� �
AsymptoticDSolveValue[y''[x]+2*y'[x]+4*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−2x5

15 + x4

3 − 2x3

3 + 1
)
+ c2

(
7x5

15 − 2x4

3 + 2x3

3 − x2 + x

)

3553



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.14 problem Problem 14
Internal problem ID [2401]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− x2 − 1

6x
3 + 1

3x
4 + 11

120x
5
)
y(0) +

(
x− 1

2x
3 − 1

12x
4 + 1

8x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+(2+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

8 − x4

12 − x3

2 + x

)
+ c1

(
11x5

120 + x4

3 − x3

6 − x2 + 1
)

3554



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.15 problem Problem 15
Internal problem ID [2402]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − exy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)-exp(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

2x
2 + 1

6x
3 + 1

12x
4 + 1

24x
5
)
y(0) +

(
x+ 1

6x
3 + 1

12x
4 + 1

30x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]-Exp[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

30 + x4

12 + x3

6 + x

)
+ c1

(
x5

24 + x4

12 + x3

6 + x2

2 + 1
)

3555



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.16 problem Problem 17
Internal problem ID [2403]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (x− 1) y′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 53� �
Order:=6;
dsolve(x*diff(y(x),x$2)-(x-1)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

4x
2 + 1

18x
3 + 5

192x
4 + 23

3600x
5 +O

(
x6))

+
(
x+ 11

108x
3 + 11

1152x
4 + 883

216000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 96� �
AsymptoticDSolveValue[x*y''[x]-(x-1)*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
23x5

3600 + 5x4

192 + x3

18 + x2

4 + 1
)

+ c2

(
883x5

216000 + 11x4

1152 + 11x3

108 +
(
23x5

3600 + 5x4

192 + x3

18 + x2

4 + 1
)
log(x) + x

)

3556



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.17 problem Problem 18
Internal problem ID [2404]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
1 + 2x2) y′′ + 7y′x+ 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
Order:=6;
dsolve([(1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 3
2x

3 + 21
8 x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → 21x5

8 − 3x3

2 + x

3557



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.18 problem Problem 19
Internal problem ID [2405]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

4y′′ + y′x+ 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([4*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
2x

2 + 1
16x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{4*y''[x]+x*y'[x]+4*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

16 − x2

2 + 1

3558



15.16. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.16.19 problem Problem 20
Internal problem ID [2406]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′x2 + yx− 2 cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x^2*diff(y(x),x)+x*y(x)=2*cos(x),y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

4x
4
)
D(y)(0) + x2 − x4

12 − x5

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 45� �
AsymptoticDSolveValue[y''[x]+2*x^2*y'[x]+x*y[x]==2*Cos[x],y[x],{x,0,5}]� �

y(x) → −x5

4 − x4

12 + c2

(
x− x4

4

)
+ c1

(
1− x3

6

)
+ x2
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15.16.20 problem Problem 21
Internal problem ID [2407]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739
Problem number: Problem 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′x− 4y − 6 ex = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=6*exp(x),y(x),type='series',x=0);� �
y(x) =

(
1 + 2x2 + 1

3x
4
)
y(0) +

(
x+ 1

2x
3 + 1

40x
5
)
D(y)(0) + 3x2 + x3 + 3x4

4 + x5

10 +O
(
x6)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 62� �
AsymptoticDSolveValue[y''[x]+x*y'[x]-4*y[x]==6*Exp[x],y[x],{x,0,5}]� �

y(x) → x5

10 + 3x4

4 + x3 + 3x2 + c2

(
x5

40 + x3

2 + x

)
+ c1

(
x4

3 + 2x2 + 1
)
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15.17.1 problem 1
Internal problem ID [2408]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

1− x
+ yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
Order:=6;
dsolve(diff(y(x),x$2)+1/(1-x)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

6x
3 + 1

24x
4 + 1

60x
5
)
y(0) +

(
x− 1

2x
2 − 1

12x
4 + 1

24x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+1/(1-x)*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

60 + x4

24 − x3

6 + 1
)
+ c2

(
x5

24 − x4

12 − x2

2 + x

)
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15.17.2 problem 3
Internal problem ID [2409]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′

(1− x2)2
+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x/(1-x^2)^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−i

(
1 +

(
−1
4 + i

4

)
x2 +

(
− 1
80 + 7i

80

)
x4 +O

(
x6))

+ c2x
i

(
1 +

(
−1
4 − i

4

)
x2 +

(
− 1
80 − 7i

80

)
x4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 70� �
AsymptoticDSolveValue[x^2*y''[x]+x/(1-x^2)^2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) →
(

1
80 + 3i

80

)
c2x

−i
(
(2 + i)x4 + (4 + 8i)x2 + (8− 24i)

)
−
(

3
80 + i

80

)
c1x

i
(
(1 + 2i)x4 + (8 + 4i)x2 − (24− 8i)

)
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15.17.3 problem 4
Internal problem ID [2410]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−2 + x)2 y′′ + (−2 + x) exy′ + 4y
x

= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 60� �
Order:=6;
dsolve((x-2)^2*diff(y(x),x$2)+(x-2)*exp(x)*diff(y(x),x)+4/x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

4x− 1
24x

2 − 13
576x

3 − 35
2304x

4 − 1297
138240x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

4x
2 + 1

24x
3 + 13

576x
4 + 35

2304x
5 +O

(
x6))

+
(
1 + 1

2x− 5
4x

2 − 41
144x

3 − 1097
6912x

4 − 397
4320x

5 +O
(
x6)))
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3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x-2)^2*y''[x]+(x-2)*Exp[x]*y'[x]+4/x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
576x

(
13x3 + 24x2 + 144x− 576

)
log(x)

+ −1097x4 − 1968x3 − 8640x2 + 3456x+ 6912
6912

)
+ c2

(
−35x5

2304 − 13x4

576 − x3

24 − x2

4 + x

)
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15.17.4 problem 5
Internal problem ID [2411]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
x (x− 3) −

y

x3 (x+ 3) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)+2/(x*(x-3))*diff(y(x),x)-1/(x^3*(x+3))*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.22 (sec). Leaf size: 258� �
AsymptoticDSolveValue[y''[x]+2/(x*(x-3))*y'[x]-1/(x^3*(x+3))*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1e
− 2√

3
√
x

(
10879996003390494539x9/2

6059672463464202240
√
3

+ 64713480610417x7/2

328758271672320
√
3

+ 287821451x5/2

3397386240
√
3

+ 19817x3/2

73728
√
3

− 4894564486149401320457x5

1246561192484064460800 − 116612812982297797x4

378729528966512640 − 22160647459x3

587068342272

+ 463507x2

42467328 + 587x
4608 + 25

√
x

16
√
3

+1
)
x13/12+c2e

2√
3
√
x

(
−10879996003390494539x9/2

6059672463464202240
√
3

− 64713480610417x7/2

328758271672320
√
3

− 287821451x5/2

3397386240
√
3

− 19817x3/2

73728
√
3

− 4894564486149401320457x5

1246561192484064460800 − 116612812982297797x4

378729528966512640 − 22160647459x3

587068342272 + 463507x2

42467328+
587x
4608−

25
√
x

16
√
3

+1
)
x13/12
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15.17.5 problem 6
Internal problem ID [2412]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ − 7y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 478� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)-7*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
7

1+
√
7

−1 + 2
√
7
x+

√
7

−4 + 8
√
7
x2+

(√
7 − 2

)√
7

372− 96
√
7

x3+

√
7
(√

7 − 3
)

2976− 768
√
7

x4

+

(√
7 − 4

)(√
7 − 3

)√
7

48960
√
7 − 128160

x5 +O
(
x6)+ c2x

√
7

1 +
√
7

1 + 2
√
7
x+

√
7

4 + 8
√
7
x2

+

(√
7 + 2

)√
7

372 + 96
√
7

x3+

(√
7 + 3

)√
7

2976 + 768
√
7

x4+

(√
7 + 4

)(√
7 + 3

)√
7

48960
√
7 + 128160

x5+O
(
x6)
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1066� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-x)*y'[x]-7*y[x]==0,y[x],{x,0,5}]� �
y(x)

→

 √
7
(
1 +

√
7
)(

2 +
√
7
)(

3 +
√
7
)(

4 +
√
7
)
x5(

−6 +
√
7 +

√
7
(
1 +

√
7
))(

−5 +
√
7 +

(
1 +

√
7
)(

2 +
√
7
))(

−4 +
√
7 +

(
2 +

√
7
)(

3 +
√
7
))(

−3 +
√
7 +

(
3 +

√
7
)(

4 +
√
7
))(

−2 +
√
7 +

(
4 +

√
7
)(

5 +
√
7
))

+

√
7
(
1 +

√
7
)(

2 +
√
7
)(

3 +
√
7
)
x4(

−6 +
√
7 +

√
7
(
1 +

√
7
))(

−5 +
√
7 +

(
1 +

√
7
)(

2 +
√
7
))(

−4 +
√
7 +

(
2 +

√
7
)(

3 +
√
7
))(

−3 +
√
7 +

(
3 +

√
7
)(

4 +
√
7
))

+

√
7
(
1 +

√
7
)(

2 +
√
7
)
x3(

−6 +
√
7 +

√
7
(
1 +

√
7
))(

−5 +
√
7 +

(
1 +

√
7
)(

2 +
√
7
))(

−4 +
√
7 +

(
2 +

√
7
)(

3 +
√
7
))

+

√
7
(
1 +

√
7
)
x2(

−6 +
√
7 +

√
7
(
1 +

√
7
))(

−5 +
√
7 +

(
1 +

√
7
)(

2 +
√
7
))

+
√
7 x

−6 +
√
7 +

√
7
(
1 +

√
7
) + 1

 c1x
√
7

+

−

√
7
(
1−

√
7
)(

2−
√
7
)(

3−
√
7
)(

4−
√
7
)
x5(

−6−
√
7 −

√
7
(
1−

√
7
))(

−5−
√
7 +

(
1−

√
7
)(

2−
√
7
))(

−4−
√
7 +

(
2−

√
7
)(

3−
√
7
))(

−3−
√
7 +

(
3−

√
7
)(

4−
√
7
))(

−2−
√
7 +

(
4−

√
7
)(

5−
√
7
))

−

√
7
(
1−

√
7
)(

2−
√
7
)(

3−
√
7
)
x4(

−6−
√
7 −

√
7
(
1−

√
7
))(

−5−
√
7 +

(
1−

√
7
)(

2−
√
7
))(

−4−
√
7 +

(
2−

√
7
)(

3−
√
7
))(

−3−
√
7 +

(
3−

√
7
)(

4−
√
7
))

−

√
7
(
1−

√
7
)(

2−
√
7
)
x3(

−6−
√
7 −

√
7
(
1−

√
7
))(

−5−
√
7 +

(
1−

√
7
)(

2−
√
7
))(

−4−
√
7 +

(
2−

√
7
)(

3−
√
7
))

−

√
7
(
1−

√
7
)
x2(

−6−
√
7 −

√
7
(
1−

√
7
))(

−5−
√
7 +

(
1−

√
7
)(

2−
√
7
))

−
√
7 x

−6−
√
7 −

√
7
(
1−

√
7
) + 1

 c2x
−
√
7
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15.17.6 problem 7
Internal problem ID [2413]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4x2y′′ + y′exx− y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 45� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+x*exp(x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
4
(
1− 1

9x− 5
468x

2 − 11
23868x

3 + 79
501228x

4 + 16043
313267500x

5 +O(x6)
)
+ c1

(
1− 1

4x+ 5
96x

2 + 17
8064x

3 − 313
1419264x

4 − 69703
709632000x

5 +O(x6)
)

x
1
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x^2*y''[x]+x*Exp[x]*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
16043x5

313267500 + 79x4

501228 − 11x3

23868 − 5x2

468 − x

9 + 1
)

+
c2
(
− 69703x5

709632000 −
313x4

1419264 +
17x3

8064 +
5x2

96 − x
4 + 1

)
4
√
x
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15.17.7 problem 8
Internal problem ID [2414]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4xy′′ − y′x+ 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 46� �
Order:=6;
dsolve(4*x*diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
−1
2x+ 1

16x
2 +O

(
x6)) c2 + c1x

(
1− 1

8x+O
(
x6))

+
(
1 + 1

4x− 3
16x

2 + 1
384x

3 + 1
18432x

4 + 1
737280x

5 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 52� �
AsymptoticDSolveValue[4*x*y''[x]-x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x2

8

)
+ c1

(
x4 + 48x3 − 4608x2 + 13824x+ 18432

18432 + 1
16(x− 8)x log(x)

)
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15.17.8 problem 9
Internal problem ID [2415]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x cos(x)y′ + 5y e2x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 71� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*cos(x)*diff(y(x),x)+5*exp(2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1−2i
(
1 +

(
−10
17 − 40i

17

)
x+

(
−365
136 + 13i

17

)
x2 +

(
223
1020 + 1723i

765

)
x3

+
(
114911
78336 + 24835i

78336

)
x4 +

(
4041077
8029440 − 1112267i

1605888

)
x5 +O

(
x6))

+ c2x
1+2i
(
1 +

(
−10
17 + 40i

17

)
x+

(
−365
136 − 13i

17

)
x2 +

(
223
1020 − 1723i

765

)
x3

+
(
114911
78336 − 24835i

78336

)
x4 +

(
4041077
8029440 + 1112267i

1605888

)
x5 +O

(
x6))
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3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 94� �
AsymptoticDSolveValue[x^2*y''[x]-x*Cos[x]*y'[x]+5*Exp[2*x]*y[x]==0,y[x],{x,0,5}]� �

y(x) →
(

11
391680 + 7i

391680

)
c1
(
(32064− 31693i)x4 − (30784 + 60608i)x3

− (80352− 23904i)x2 + (23040 + 69120i)x+ (25344− 16128i)
)
x1+2i

+
(

7
391680 + 11i

391680

)
c2
(
(31693− 32064i)x4 + (60608 + 30784i)x3

− (23904− 80352i)x2 − (69120 + 23040i)x+ (16128− 25344i)
)
x1−2i
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15.17.9 problem 10
Internal problem ID [2416]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4x2y′′ + 3y′x+ yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1− 1

5x+ 1
90x

2 − 1
3510x

3 + 1
238680x

4 − 1
25061400x

5 +O
(
x6))

+ c2

(
1− 1

3x+ 1
42x

2 − 1
1386x

3 + 1
83160x

4 − 1
7900200x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 85� �
AsymptoticDSolveValue[4*x^2*y''[x]+3*x*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
− x5

25061400 + x4

238680 − x3

3510 + x2

90 − x

5 + 1
)

+ c2

(
− x5

7900200 + x4

83160 − x3

1386 + x2

42 − x

3 + 1
)

3573
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15.17.10 problem 11
Internal problem ID [2417]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(1 + 18x) y′ + (12x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(6*x^2*diff(y(x),x$2)+x*(1+18*x)*diff(y(x),x)+(1+12*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1− 18

5 x+ 324
55 x2 − 5832

935 x3 + 104976
21505 x4 − 1889568

623645 x5 +O
(
x6))

+ c2
√
x

(
1− 3x+ 9

2x
2 − 9

2x
3 + 27

8 x4 − 81
40x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88� �
AsymptoticDSolveValue[6*x^2*y''[x]+x*(1+18*x)*y'[x]+(1+12*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
−81x5

40 + 27x4

8 − 9x3

2 + 9x2

2 − 3x+ 1
)

+ c2
3
√
x

(
−1889568x5

623645 + 104976x4

21505 − 5832x3

935 + 324x2

55 − 18x
5 + 1

)

3574
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15.17.11 problem 12
Internal problem ID [2418]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x− (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 321� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(2+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
2

1− 1
−1 + 2

√
2
x+ 1

20− 12
√
2
x2− 1

228
√
2 − 324

x3+ 1
8832− 6240

√
2
x4

− 1
480

1(
−1 + 2

√
2
)(√

2 − 1
)(

−3 + 2
√
2
)(√

2 − 2
)(

−5 + 2
√
2
)x5

+O
(
x6)+ c2x

√
2
(
1 + 1

2
√
2 + 1

x+ 1
20 + 12

√
2
x2 + 1

228
√
2 + 324

x3

+ 1
8832 + 6240

√
2
x4 + 1

244320
√
2 + 345600

x5 +O
(
x6))

3575



15.17. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 843� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]-(2+x)*y[x]==0,y[x],{x,0,5}]� �
y(x)

→

 x5(
−1 +

√
2 +

√
2
(
1 +

√
2
))(√

2 +
(
1 +

√
2
)(

2 +
√
2
))(

1 +
√
2 +

(
2 +

√
2
)(

3 +
√
2
))(

2 +
√
2 +

(
3 +

√
2
)(

4 +
√
2
))(

3 +
√
2 +

(
4 +

√
2
)(

5 +
√
2
))

+ x4(
−1 +

√
2 +

√
2
(
1 +

√
2
))(√

2 +
(
1 +

√
2
)(

2 +
√
2
))(

1 +
√
2 +

(
2 +

√
2
)(

3 +
√
2
))(

2 +
√
2 +

(
3 +

√
2
)(

4 +
√
2
))

+ x3(
−1 +

√
2 +

√
2
(
1 +

√
2
))(√

2 +
(
1 +

√
2
)(

2 +
√
2
))(

1 +
√
2 +

(
2 +

√
2
)(

3 +
√
2
))

+ x2(
−1 +

√
2 +

√
2
(
1 +

√
2
))(√

2 +
(
1 +

√
2
)(

2 +
√
2
))

+ x

−1 +
√
2 +

√
2
(
1 +

√
2
) + 1

 c1x
√
2

+

 x5(
−1−

√
2 −

√
2
(
1−

√
2
))(

−
√
2 +

(
1−

√
2
)(

2−
√
2
))(

1−
√
2 +

(
2−

√
2
)(

3−
√
2
))(

2−
√
2 +

(
3−

√
2
)(

4−
√
2
))(

3−
√
2 +

(
4−

√
2
)(

5−
√
2
))

+ x4(
−1−

√
2 −

√
2
(
1−

√
2
))(

−
√
2 +

(
1−

√
2
)(

2−
√
2
))(

1−
√
2 +

(
2−

√
2
)(

3−
√
2
))(

2−
√
2 +

(
3−

√
2
)(

4−
√
2
))

+ x3(
−1−

√
2 −

√
2
(
1−

√
2
))(

−
√
2 +

(
1−

√
2
)(

2−
√
2
))(

1−
√
2 +

(
2−

√
2
)(

3−
√
2
))

+ x2(
−1−

√
2 −

√
2
(
1−

√
2
))(

−
√
2 +

(
1−

√
2
)(

2−
√
2
))

+ x

−1−
√
2 −

√
2
(
1−

√
2
) + 1

 c2x
−
√
2
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15.17.12 problem 13
Internal problem ID [2419]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + y′ − 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 32� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)-2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

5x
2 + 1

90x
4 +O

(
x6))+ c2

(
1 + 1

3x
2 + 1

42x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 47� �
AsymptoticDSolveValue[2*x*y''[x]+y'[x]-2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x4

90 + x2

5 + 1
)
+ c2

(
x4

42 + x2

3 + 1
)

3577



15.17. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.17.13 problem 14
Internal problem ID [2420]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ − x(8 + x) y′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)-x*(x+8)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
3

(
1− 1

6x+ 5
36x

2 + 5
81x

3 + 11
972x

4 + 77
58320x

5 +O
(
x6))

+ c2x
3
(
1 + 3

10x+ 3
65x

2 + 1
208x

3 + 3
7904x

4 + 21
869440x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88� �
AsymptoticDSolveValue[3*x^2*y''[x]-x*(x+8)*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
21x5

869440 + 3x4

7904 + x3

208 + 3x2

65 + 3x
10 + 1

)
x3

+ c2

(
77x5

58320 + 11x4

972 + 5x3

81 + 5x2

36 − x

6 + 1
)
x2/3
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15.17.14 problem 15
Internal problem ID [2421]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(1 + 2x) y′ + 2(4x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 41� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)-x*(1+2*x)*diff(y(x),x)+2*(4*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c2x
5
2
(
1− 4

7x+ 4
63x

2 +O(x6)
)
+ c1

(
1 + 3x+ 21

2 x
2 − 35

2 x
3 + 35

8 x
4 − 7

40x
5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*(1+2*x)*y'[x]+2*(4*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
4x2

63 − 4x
7 + 1

)
x2 +

c2
(
−7x5

40 + 35x4

8 − 35x3

2 + 21x2

2 + 3x+ 1
)

√
x

3579
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15.17.15 problem 16
Internal problem ID [2422]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ − (x+ 5) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 503� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)-(5+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
5

1 +
√
5 − 1

−1 + 2
√
5
x+ −2 +

√
5

−4 + 8
√
5
x2 +

(√
5 − 3

)(
−2 +

√
5
)

276− 96
√
5

x3

+

(√
5 − 4

)(√
5 − 3

)
2208− 768

√
5

x4 +

(
−5 +

√
5
)(√

5 − 4
)(√

5 − 3
)

41280
√
5 − 93600

x5 +O
(
x6)

+ c2x
√
5

1 +
√
5 + 1

1 + 2
√
5
x+

√
5 + 2

4 + 8
√
5
x2 +

(
3 +

√
5
)(√

5 + 2
)

276 + 96
√
5

x3

+

(√
5 + 4

)(
3 +

√
5
)

2208 + 768
√
5

x4 +

(
5 +

√
5
)(√

5 + 4
)(

3 +
√
5
)

41280
√
5 + 93600

x5 +O
(
x6)

3580
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1093� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-x)*y'[x]-(5+x)*y[x]==0,y[x],{x,0,5}]� �
y(x)

→


(
−5−

√
5
)(

−4−
√
5
)(

−3−
√
5
)(

−2−
√
5
)(

1 +
√
5
)
x5(

−4 +
√
5 +

√
5
(
1 +

√
5
))(

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
))(

−2 +
√
5 +

(
2 +

√
5
)(

3 +
√
5
))(

−1 +
√
5 +

(
3 +

√
5
)(

4 +
√
5
))(√

5 +
(
4 +

√
5
)(

5 +
√
5
))

−

(
−4−

√
5
)(

−3−
√
5
)(

−2−
√
5
)(

1 +
√
5
)
x4(

−4 +
√
5 +

√
5
(
1 +

√
5
))(

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
))(

−2 +
√
5 +

(
2 +

√
5
)(

3 +
√
5
))(

−1 +
√
5 +

(
3 +

√
5
)(

4 +
√
5
))

+

(
−3−

√
5
)(

−2−
√
5
)(

1 +
√
5
)
x3(

−4 +
√
5 +

√
5
(
1 +

√
5
))(

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
))(

−2 +
√
5 +

(
2 +

√
5
)(

3 +
√
5
))

−

(
−2−

√
5
)(

1 +
√
5
)
x2(

−4 +
√
5 +

√
5
(
1 +

√
5
))(

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
))

+

(
1 +

√
5
)
x

−4 +
√
5 +

√
5
(
1 +

√
5
) + 1

 c1x
√
5

+


(
1−

√
5
)(

−5 +
√
5
)(

−4 +
√
5
)(

−3 +
√
5
)(

−2 +
√
5
)
x5(

−4−
√
5 −

√
5
(
1−

√
5
))(

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
))(

−2−
√
5 +

(
2−

√
5
)(

3−
√
5
))(

−1−
√
5 +

(
3−

√
5
)(

4−
√
5
))(

−
√
5 +

(
4−

√
5
)(

5−
√
5
))

−

(
1−

√
5
)(

−4 +
√
5
)(

−3 +
√
5
)(

−2 +
√
5
)
x4(

−4−
√
5 −

√
5
(
1−

√
5
))(

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
))(

−2−
√
5 +

(
2−

√
5
)(

3−
√
5
))(

−1−
√
5 +

(
3−

√
5
)(

4−
√
5
))

+

(
1−

√
5
)(

−3 +
√
5
)(

−2 +
√
5
)
x3(

−4−
√
5 −

√
5
(
1−

√
5
))(

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
))(

−2−
√
5 +

(
2−

√
5
)(

3−
√
5
))

−

(
1−

√
5
)(

−2 +
√
5
)
x2(

−4−
√
5 −

√
5
(
1−

√
5
))(

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
))

+

(
1−

√
5
)
x

−4−
√
5 −

√
5
(
1−

√
5
) + 1

 c2x
−
√
5
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15.17.16 problem 17
Internal problem ID [2423]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

3x2y′′ + x(7 + 3x) y′ + (6x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)+x*(7+3*x)*diff(y(x),x)+(1+6*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 3x+ 9

4x
2 − 27

28x
3 + 81

280x
4 − 243

3640x
5 +O(x6)

)
x

1
3 + c2

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 +O(x6)

)
x

x
4
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[3*x^2*y''[x]+x*(7+3*x)*y'[x]+(1+6*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(
− x5

120 +
x4

24 −
x3

6 + x2

2 − x+ 1
)

3
√
x

+
c2
(
−243x5

3640 + 81x4

280 − 27x3

28 + 9x2

4 − 3x+ 1
)

x

3582
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15.17.17 problem 18
Internal problem ID [2424]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+ (1− x) y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(1-x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1+
(
1
5+

2i
5

)
x+
(
− 1
40+

3i
40

)
x2+

(
− 3
520+

7i
1560

)
x3+

(
− 1
2496+

i

12480

)
x4

+
(
− 9
603200 − i

361920

)
x5 +O

(
x6))+ c2x

i

(
1 +

(
1
5 − 2i

5

)
x+

(
− 1
40 − 3i

40

)
x2

+
(
− 3
520−

7i
1560

)
x3+

(
− 1
2496−

i

12480

)
x4+

(
− 9
603200 +

i

361920

)
x5+O

(
x6))

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
(

1
12480 + i

2496

)
c2x

−i
(
ix4 + (8 + 16i)x3 + (168 + 96i)x2 + (1056− 288i)x

+ (480− 2400i)
)
−
(

1
2496 + i

12480

)
c1x

i
(
x4 + (16 + 8i)x3 + (96 + 168i)x2

− (288− 1056i)x− (2400− 480i)
)
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15.17.18 problem 19
Internal problem ID [2425]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x
(
3x2 + 1

)
y′ − 2yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 44� �
Order:=6;
dsolve(3*x^2*diff(y(x),x$2)+x*(1+3*x^2)*diff(y(x),x)-2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
3

(
1 + 2

5x− 3
40x

2 − 43
660x

3 + 31
3696x

4 + 2259
261800x

5 +O
(
x6))

+ c2

(
1 + 2x+ 1

2x
2 − 5

21x
3 − 73

840x
4 + 827

27300x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83� �
AsymptoticDSolveValue[3*x^2*y''[x]+x*(1+3*x^2)*y'[x]-2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
827x5

27300 − 73x4

840 − 5x3

21 + x2

2 + 2x+ 1
)

+ c1x
2/3
(
2259x5

261800 + 31x4

3696 − 43x3

660 − 3x2

40 + 2x
5 + 1

)
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15.17.19 problem 20
Internal problem ID [2426]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4y′x2 + (1 + 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 49� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)-4*x^2*diff(y(x),x)+(1+2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

((
x+ 1

4x
2 + 1

18x
3 + 1

96x
4 + 1

600x
5 +O

(
x6)) c2 +

(
1 +O

(
x6)) (ln(x)c2 + c1)

)√
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60� �
AsymptoticDSolveValue[4*x^2*y''[x]-4*x^2*y'[x]+(1+2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(√
x

(
x5

600 + x4

96 + x3

18 + x2

4 + x

)
+

√
x log(x)

)
+ c1

√
x
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15.17.20 problem 21
Internal problem ID [2427]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(−2x+ 3) y′ + (1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(3-2*x)*diff(y(x),x)+(1-2*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
2x+ x2 + 4

9x
3 + 1

6x
4 + 4

75x
5 +O(x6)

)
c2 + (1 + O(x6)) (ln(x)c2 + c1)

x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*(3-2*x)*y'[x]+(1-2*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

75 + x4

6 + 4x3

9 + x2 + 2x
x

+ log(x)
x

)
+ c1

x
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.1 problem Example 11.5.2 page 763
Internal problem ID [2428]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: Example 11.5.2 page 763.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + (−x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

(−5)x− 29
4 x2 − 173

36 x3 − 193
96 x4 − 1459

2400x
5 +O

(
x6)) c2

+ (ln(x)c2 + c1)
(
1 + 3x+ 3x2 + 5

3x
3 + 5

8x
4 + 7

40x
5 +O

(
x6)))x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*y''[x]-x*(3+x)*y'[x]+(4-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
7x5

40 + 5x4

8 + 5x3

3 + 3x2 + 3x+ 1
)
x2

+ c2

((
−1459x5

2400 − 193x4

96 − 173x3

36 − 29x2

4 − 5x
)
x2

+
(
7x5

40 + 5x4

8 + 5x3

3 + 3x2 + 3x+ 1
)
x2 log(x)

)
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.2 problem Example 11.5.4 page 765
Internal problem ID [2429]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: Example 11.5.4 page 765.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(3− x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 53� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(3-x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
3x− 1

4x
2 − 1

36x
3 − 1

288x
4 − 1

2400x
5 +O(x6)

)
c2 + (ln(x)c2 + c1) (1− x+O(x6))

x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x^2*y''[x]+x*(3-x)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
− x5

2400 −
x4

288 −
x3

36 −
x2

4 + 3x
x

+ (1− x) log(x)
x

)
+ c1(1− x)

x

3589



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.3 problem Example 11.5.5 page 768
Internal problem ID [2430]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: Example 11.5.5 page 768.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x− (x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 61� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(4+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1 + 1
5x+ 1

60x
2 + 1

1260x
3 + 1

40320x
4 + 1

1814400x
5 +O(x6)

)
+ c2

(
ln(x)

(
x4 + 1

5x
5 +O(x6)

)
+
(
−144 + 48x− 12x2 + 4x3 − 6

25x
5 +O(x6)

))
x2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]-(4+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4 − 16x3 + 48x2 − 192x+ 576

576x2 − 1
144x

2 log(x)
)

+ c2

(
x6

40320 + x5

1260 + x4

60 + x3

5 + x2
)
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.4 problem (a)
Internal problem ID [2431]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
−x2 + x

)
y′ +

(
x3 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-(x-x^2)*diff(y(x),x)+(1+x^3)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− x+ 1

2x
2 − 5

18x
3 + 19

144x
4 − 167

3600x
5 +O

(
x6))

+
(
x− 3

4x
2 + 41

108x
3 − 89

432x
4 + 2281

27000x
5 +O

(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 114� �
AsymptoticDSolveValue[x^2*y''[x]-(x-x^2)*y'[x]+(1+x^3)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1x

(
−167x5

3600 + 19x4

144 − 5x3

18 + x2

2 −x+1
)
+c2

(
x

(
2281x5

27000 − 89x4

432 + 41x3

108 − 3x2

4 +x

)
+ x

(
−167x5

3600 + 19x4

144 − 5x3

18 + x2

2 − x+ 1
)
log(x)

)
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.5 problem (b)
Internal problem ID [2432]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
−1 + 2

√
5
)
xy′ +

(
19
4 − 3x2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 325� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-(2*sqrt(5)-1)*x*diff(y(x),x)+(19/4-3*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

1
2+

√
5
(
1 + 1

2x
2 + 3

40x
4 +O

(
x6)) ln(x)c2

+ c1x
− 1

2+
√
5
(
1 + 3

2x
2 + 3

8x
4 +O

(
x6))+ x

1
2+

√
5
(
− 5
12x

2 − 77
800x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 94� �
AsymptoticDSolveValue[x^2*y''[x]-(2*Sqrt[5]-1)*x*y'[x]+(19/4-3*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3
8x

7
2+

√
5 + 3

2x
3
2+

√
5 + x

√
5 − 1

2

)
+ c2

(
3
40x

9
2+

√
5 + 1

2x
5
2+

√
5 + x

1
2+

√
5
)
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.6 problem (c)
Internal problem ID [2433]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
−2x5 + 9x

)
y′ +

(
10x4 + 5x2 + 25

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 55� �
Order:=7;
dsolve(x^2*diff(y(x),x$2)+(9*x-2*x^5)*diff(y(x),x)+(25+5*x^2+10*x^4)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−4−3i
(
1+
(
−1
8−

3i
8

)
x2+

(
−179
832−

483i
832

)
x4+

(
− 433
3744 +

3943i
29952

)
x6+O

(
x7))

+c2x
−4+3i

(
1+
(
−1
8+

3i
8

)
x2+

(
−179
832+

483i
832

)
x4+

(
− 433
3744−

3943i
29952

)
x6+O

(
x7))

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 70� �
AsymptoticDSolveValue[x^2*y''[x]+(9*x-2*x^5)*y'[x]+(25+5*x^2+10*x^4)*y[x]==0,y[x],{x,0,6}]� �

y(x) →
(

1
832 + 5i

832

)
c1x

−4+3i((86 + 53i)x4 + (56 + 32i)x2 + (32− 160i)
)

−
(

5
832 + i

832

)
c2x

−4−3i((53 + 86i)x4 + (32 + 56i)x2 − (160− 32i)
)
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15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.7 problem (d)
Internal problem ID [2434]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
4x+ 1

2x
2 − 1

3x
3
)
y′ − 7y

4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(4*x+1/2*x^2-1/3*x^3)*diff(y(x),x)-7/4*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1− 1
20x+ 49

2880x
2 − 533

241920x
3 + 277

491520x
4 − 203759

2388787200x
5 +O(x6)

)
+ c2

(
ln(x)

(8491
768 x

4 − 8491
15360x

5 +O(x6)
)
+
(
−144 + 84x− 273

4 x2 + 1939
48 x3 − 221

12 x
4 − 49993

57600x
5 +O(x6)

))
x

7
2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 93� �
AsymptoticDSolveValue[x^2*y''[x]+(4*x+1/2*x^2-1/3*x^3)*y'[x]-7/4*y[x]==0,y[x],{x,0,5}]� �
y(x)

→ c2

(
277x9/2

491520 − 533x7/2

241920 + 49x5/2

2880 − x3/2

20

+
√
x

)
+c1

(
65067x4 − 124096x3 + 209664x2 − 258048x+ 442368

442368x7/2 − 8491
√
x log(x)

110592

)

3594



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.8 problem (e)
Internal problem ID [2435]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: (e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + y′x2 + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 58� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 +O

(
x6))

+ c2

(
ln(x)

(
−x+ x2 − 1

2x
3 + 1

6x
4 − 1

24x
5 +O

(
x6))

+
(
1− x+ 1

4x
3 − 5

36x
4 + 13

288x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 80� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
6x
(
x3 − 3x2 + 6x− 6

)
log(x) + 1

36
(
−11x4 + 27x3 − 36x2 + 36

))
+ c2

(
x5

24 − x4

6 + x3

2 − x2 + x

)
3595



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.9 problem 1
Internal problem ID [2436]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x− 3) y′ + (−x+ 4) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(x-3)*diff(y(x),x)+(4-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 +O

(
x6))

+
(
x− 3

4x
2 + 11

36x
3 − 25

288x
4 + 137

7200x
5 +O

(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 120� �
AsymptoticDSolveValue[x^2*y''[x]+x*(x-3)*y'[x]+(4-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
x2 + c2

((
137x5

7200 − 25x4

288 + 11x3

36 − 3x2

4 + x

)
x2

+
(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
x2 log(x)

)

3596



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.10 problem 2
Internal problem ID [2437]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2y′x2 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 67� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1− 1

4x+ 3
64x

2 − 5
768x

3 + 35
49152x

4 − 21
327680x

5 +O
(
x6))

+
(
− 1
64x

2 + 1
256x

3 − 19
32768x

4 + 25
393216x

5 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 129� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x^2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− 21x5

327680 + 35x4

49152 − 5x3

768 + 3x2

64 − x

4 + 1
)

+ c2

(√
x

(
25x5

393216 − 19x4

32768 + x3

256 − x2

64

)
+

√
x

(
− 21x5

327680 + 35x4

49152 − 5x3

768 + 3x2

64 − x

4 + 1
)
log(x)

)
3597



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.11 problem 3
Internal problem ID [2438]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x cos(x)y′ − 2 exy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 389� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*cos(x)*diff(y(x),x)-2*exp(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
2

1− 2 1
−1 + 2

√
2
x+ −5

√
2 + 14

40− 24
√
2

x2 + −122 + 75
√
2

684
√
2 − 972

x3

+ −1626
√
2 + 2375

52992− 37440
√
2
x4

+ 1
7200

−75763 + 52810
√
2(

−1 + 2
√
2
)(√

2 − 1
)(

−3 + 2
√
2
)(√

2 − 2
)(

−5 + 2
√
2
)x5

+O
(
x6)+ c2x

√
2

1 + 2 1
2
√
2 + 1

x+ 5
√
2 + 14

40 + 24
√
2
x2 + 122 + 75

√
2

684
√
2 + 972

x3

+ 1626
√
2 + 2375

52992 + 37440
√
2
x4

+ 1
7200

75763 + 52810
√
2(

2
√
2 + 1

)(
1 +

√
2
)(

3 + 2
√
2
)(

2 +
√
2
)(

5 + 2
√
2
)x5 +O

(
x6)

3598



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 2210� �
AsymptoticDSolveValue[x^2*y''[x]+x*Cos[x]*y'[x]-2*Exp[x]*y[x]==0,y[x],{x,0,5}]� �
Too large to display

3599



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.12 problem 4
Internal problem ID [2439]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x2 − (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)-(2+x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

4x+ 1
20x

2 − 1
120x

3 + 1
840x

4 − 1
6720x

5 +O
(
x6))

+
c2
(
12− 12x+ 6x2 − 2x3 + 1

2x
4 − 1

10x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]-(2+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 − x2

6 + x

2 + 1
x
− 1
)
+ c2

(
x6

840 − x5

120 + x4

20 − x3

4 + x2
)

3600



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.13 problem 5
Internal problem ID [2440]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2y′x2 +
(
x− 3

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x-3/4)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 4
3x+ x2 − 8

15x
3 + 2

9x
4 − 8

105x
5 +O(x6)

)
+ c2

(
−2 + 4x2 − 16

3 x
3 + 4x4 − 32

15x
5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x^2*y''[x]+2*x^2*y'[x]+(x-3/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−2x7/2 + 8x5/2

3 − 2x3/2 + 1√
x

)
+ c2

(
2x11/2

9 − 8x9/2

15 + x7/2 − 4x5/2

3 + x3/2
)

3601



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.14 problem 6
Internal problem ID [2441]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+ (2x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 2
3x+ 1

6x
2 − 1

45x
3 + 1

540x
4 − 1

9450x
5 +O(x6)

)
+ c2

(
ln(x)

(
4x2 − 8

3x
3 + 2

3x
4 − 4

45x
5 +O(x6)

)
+
(
−2− 4x+ 32

9 x
3 − 25

18x
4 + 157

675x
5 +O(x6)

))
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(2*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
31x4 − 88x3 + 36x2 + 72x+ 36

36x − 1
3x
(
x2 − 4x+ 6

)
log(x)

)
+ c2

(
x5

540 − x4

45 + x3

6 − 2x2

3 + x

)

3602



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.15 problem 7
Internal problem ID [2442]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x3 − (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^3*diff(y(x),x)-(2+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1 + 1
4x− 7

40x
2 − 37

720x
3 + 467

20160x
4 + 5647

806400x
5 +O(x6)

)
+ c2

(
ln(x)

(
−x3 − 1

4x
4 + 7

40x
5 +O(x6)

)
+
(
12− 6x− 3x2 + 3x3 + 29

16x
4 − 353

800x
5 +O(x6)

))
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 82� �
AsymptoticDSolveValue[x^2*y''[x]+x^3*y'[x]-(2+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
91x4 + 160x3 − 144x2 − 288x+ 576

576x − 1
48x

2(x+ 4) log(x)
)

+ c2

(
467x6

20160 − 37x5

720 − 7x4

40 + x3

4 + x2
)

3603



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.16 problem 8
Internal problem ID [2443]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + 7y′exx+ 9(1 + tan(x)) y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 75� �
Order:=7;
dsolve(x^2*(x^2+1)*diff(y(x),x$2)+7*x*exp(x)*diff(y(x),x)+9*(1+tan(x))*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + 12x+ 117

8 x2 − 67
36x

3 + 505
256x

4 − 262
125x

5 + 2443637
2304000x

6 +O(x7)
)
+
(
(−31)x− 147

2 x2 + 37
8 x

3 − 44803
4608 x

4 + 5057587
480000 x

5 − 3797765581
622080000 x

6 +O(x7)
)
c2

x3

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 143� �
AsymptoticDSolveValue[x^2*(x^2+1)*y''[x]+7*x*Exp[x]*y'[x]+9*(1+Tan[x])*y[x]==0,y[x],{x,0,6}]� �

y(x) →
c1
(

2443637x6

2304000 − 262x5

125 + 505x4

256 − 67x3

36 + 117x2

8 + 12x+ 1
)

x3

+ c2

−3797765581x6

622080000 + 5057587x5

480000 − 44803x4

4608 + 37x3

8 − 147x2

2 − 31x
x3

+

(
2443637x6

2304000 − 262x5

125 + 505x4

256 − 67x3

36 + 117x2

8 + 12x+ 1
)
log(x)

x3


3604



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.17 problem 11
Internal problem ID [2444]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + y′x2 − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)+x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− x+ 9

10x
2 − 4

5x
3 + 5

7x
4 − 9

14x
5 +O

(
x6))+ c2(12 + 6x+O(x6))

x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 47� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]+x^2*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
5x6

7 − 4x5

5 + 9x4

10 − x3 + x2
)
+ c1

(
1
x
+ 1

2

)

3605



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.18 problem 12
Internal problem ID [2445]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3y′x+ (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1-x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + x+ 1

4x
2 + 1

36x
3 + 1

576x
4 + 1

14400x
5 +O(x6)

)
+
(
(−2)x− 3

4x
2 − 11

108x
3 − 25

3456x
4 − 137

432000x
5 +O(x6)

)
c2

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

x5

14400 +
x4

576 +
x3

36 +
x2

4 + x+ 1
)

x

+ c2

− 137x5

432000 −
25x4

3456 −
11x3

108 − 3x2

4 − 2x
x

+

(
x5

14400 +
x4

576 +
x3

36 +
x2

4 + x+ 1
)
log(x)

x



3606



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.19 problem 13
Internal problem ID [2446]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

2x+ 1
12x

2 + 1
144x

3 + 1
2880x

4 + 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
x+ 1

2x
2 + 1

12x
3 + 1

144x
4 + 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 − 7

36x
3 − 35

1728x
4 − 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3+12x2+72x+144

)
log(x)+−47x4 − 480x3 − 2160x2 − 1728x+ 1728

1728

)
+ c2

(
x5

2880 + x4

144 + x3

12 + x2

2 + x

)
3607



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.20 problem 14
Internal problem ID [2447]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
x2 + 6

)
y′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 33� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(6+x^2)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1 + 1

3x
2 +O(x6)

)
x+ c2

(
1 + 3

2x
2 + 1

8x
4 +O(x6)

)
x3

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
AsymptoticDSolveValue[x^2*y''[x]+x*(6+x^2)*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x3 + x

8 + 3
2x

)
+ c2

(
1
x2 + 1

3

)

3608



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.21 problem 15
Internal problem ID [2448]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

3x+ 1
12x

2 + 1
60x

3 + 1
360x

4 + 1
2520x

5 +O
(
x6))

+
c2
(
−2− 2x− x2 − 1

3x
3 − 1

12x
4 − 1

60x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 + x2

6 + x

2 + 1
x
+ 1
)
+ c2

(
x5

360 + x4

60 + x3

12 + x2

3 + x

)

3609



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.22 problem 16
Internal problem ID [2449]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + (−4x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+(1-4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + x+ 1

4x
2 + 1

36x
3 + 1

576x
4 + 1

14400x
5 +O

(
x6))

+
(
(−2)x− 3

4x
2 − 11

108x
3 − 25

3456x
4 − 137

432000x
5 +O

(
x6)) c2

)√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 124� �
AsymptoticDSolveValue[4*x^2*y''[x]+(1-4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x5

14400 + x4

576 + x3

36 + x2

4 + x+ 1
)

+ c2

(√
x

(
− 137x5

432000 − 25x4

3456 − 11x3

108 − 3x2

4 − 2x
)

+
√
x

(
x5

14400 + x4

576 + x3

36 + x2

4 + x+ 1
)
log(x)

)
3610



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.23 problem 17
Internal problem ID [2450]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 2x+ x2 + 2

9x
3 + 1

36x
4 + 1

450x
5 +O

(
x6))

+
(
(−4)x− 3x2 − 22

27x
3 − 25

216x
4 − 137

13500x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101� �
AsymptoticDSolveValue[x*y''[x]+y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

450 + x4

36 + 2x3

9 + x2 + 2x+ 1
)

+ c2

(
−137x5

13500 −
25x4

216 − 22x3

27 − 3x2+
(

x5

450 + x4

36 + 2x3

9 +x2+2x+1
)
log(x)− 4x

)

3611



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.24 problem 18
Internal problem ID [2451]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x− (x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 63� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1 + 1
3x+ 1

24x
2 + 1

360x
3 + 1

8640x
4 + 1

302400x
5 +O(x6)

)
+ c2

(
ln(x)

(
x2 + 1

3x
3 + 1

24x
4 + 1

360x
5 +O(x6)

)
+
(
−2 + 2x− 4

9x
3 − 25

288x
4 − 157

21600x
5 +O(x6)

))
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]-(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
31x4 + 176x3 + 144x2 − 576x+ 576

576x − 1
48x

(
x2 + 8x+ 24

)
log(x)

)
+ c2

(
x5

8640 + x4

360 + x3

24 + x2

3 + x

)

3612



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.25 problem 19
Internal problem ID [2452]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(x+3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 2x+ 3

2x
2 + 2

3x
3 + 5

24x
4 + 1

20x
5 +O

(
x6))

+
(
(−3)x− 13

4 x2 − 31
18x

3 − 173
288x

4 − 187
1200x

5 +O
(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*y''[x]-x*(x+3)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
x5

20+
5x4

24 +2x3

3 +3x2

2 +2x+1
)
x2+c2

((
−187x5

1200 − 173x4

288 − 31x3

18 − 13x2

4 −3x
)
x2

+
(
x5

20 + 5x4

24 + 2x3

3 + 3x2

2 + 2x+ 1
)
x2 log(x)

)

3613



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.26 problem 20
Internal problem ID [2453]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′x2 − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + 1

2x+ 3
20x

2 + 1
30x

3 + 1
168x

4 + 1
1120x

5 +O
(
x6))

+
c2
(
12 + 6x− x3 − 1

2x
4 − 3

20x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 63� �
AsymptoticDSolveValue[x^2*y''[x]-x^2*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x3

24 − x2

12 + 1
x
+ 1

2

)
+ c2

(
x6

168 + x5

30 + 3x4

20 + x3

2 + x2
)

3614



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.27 problem 21
Internal problem ID [2454]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′x2 − (3x+ 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-(3*x+2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1 + 5
4x+ 3

4x
2 + 7

24x
3 + 1

12x
4 + 3

160x
5 +O(x6)

)
+ c2(ln(x) (24x3 + 30x4 + 18x5 +O(x6)) + (12− 12x+ 18x2 + 26x3 + x4 − 9x5 +O(x6)))

x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*y''[x]-x^2*y'[x]-(3*x+2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
2x

2(5x+ 4) log(x)− 3x4 − 6x3 − 6x2 + 4x− 4
4x

)
+ c2

(
x6

12 + 7x5

24 + 3x4

4 + 5x3

4

+ x2
)

3615



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.28 problem 22
Internal problem ID [2455]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(5− x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 57� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(5-x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− 2x+ 1

2x
2 +O(x6)

)
+
(
5x− 9

4x
2 + 1

18x
3 + 1

288x
4 + 1

3600x
5 +O(x6)

)
c2

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80� �
AsymptoticDSolveValue[x^2*y''[x]+x*(5-x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) →
c1
(

x2

2 − 2x+ 1
)

x2 + c2


(

x2

2 − 2x+ 1
)
log(x)

x2 +
x5

3600 +
x4

288 +
x3

18 −
9x2

4 + 5x
x2



3616



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.29 problem 23
Internal problem ID [2456]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 47� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1-x)*diff(y(x),x)+(2*x-9)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1 + 1
4x+ 1

20x
2 + 1

120x
3 + 1

840x
4 + 1

6720x
5 +O(x6)

)
+ c2

(
12 + 12x+ 6x2 + 2x3 + 1

2x
4 + 1

10x
5 +O(x6)

)
x

3
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 90� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*(1-x)*y'[x]+(2*x-9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5/2

24 + x3/2

6 + 1
x3/2 +

√
x

2 + 1√
x

)
+ c2

(
x11/2

840 + x9/2

120 + x7/2

20 + x5/2

4 + x3/2
)

3617



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.30 problem 24
Internal problem ID [2457]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x(2 + x) y′ + 2(x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+2*x*(2+x)*diff(y(x),x)+2*(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)=

c1(1 + O(x6))x+ (2x+O(x6)) ln(x)c2 +
(
1− 2x− 2x2 + 2

3x
3 − 2

9x
4 + 1

15x
5 +O(x6)

)
c2

x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 48� �
AsymptoticDSolveValue[x^2*y''[x]+2*x*(2+x)*y'[x]+2*(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
2 log(x)

x
− 2x4 − 6x3 + 18x2 + 36x− 9

9x2

)
+ c2

x

3618



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.31 problem 25
Internal problem ID [2458]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(1− x) y′ + (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 43� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(1-x)*diff(y(x),x)+(1-x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

((
1 + O

(
x6)) (ln(x)c2 + c1) +

(
−x+ 1

4x
2 − 1

18x
3 + 1

96x
4 − 1

600x
5 +O

(
x6)) c2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1-x)*y'[x]+(1-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x

(
− x5

600 + x4

96 − x3

18 + x2

4 − x

)
+ x log(x)

)
+ c1x

3619



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.32 problem 26
Internal problem ID [2459]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(1 + 2x) y′ + (4x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 47� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)+(4*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x
(
1− x+ 2

3x
2 − 1

3x
3 + 2

15x
4 − 2

45x
5 +O(x6)

)
+ c2

(
1− 2x+ 2x2 − 4

3x
3 + 2

3x
4 − 4

15x
5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 88� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*(1+2*x)*y'[x]+(4*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
2x7/2

3 − 4x5/2

3 +2x3/2− 2
√
x + 1√

x

)
+ c2

(
2x9/2

15 − x7/2

3 + 2x5/2

3 −x3/2+
√
x

)

3620



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.33 problem 27
Internal problem ID [2460]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − (4x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 65� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)-(3+4*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1 + 1
3x+ 1

24x
2 + 1

360x
3 + 1

8640x
4 + 1

302400x
5 +O(x6)

)
+ c2

(
ln(x)

(
x2 + 1

3x
3 + 1

24x
4 + 1

360x
5 +O(x6)

)
+
(
−2 + 2x− 4

9x
3 − 25

288x
4 − 157

21600x
5 +O(x6)

))
√
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 101� �
AsymptoticDSolveValue[4*x^2*y''[x]-(3+4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x11/2

8640 + x9/2

360 + x7/2

24 + x5/2

3

+ x3/2
)
+ c1

(
31x4 + 176x3 + 144x2 − 576x+ 576

576
√
x

− 1
48x

3/2(x2 + 8x+ 24
)
log(x)

)

3621



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.34 problem 28
Internal problem ID [2461]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Laguerre, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ − y′x+ y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x+O

(
x6)) ln(x)c2 + c1

(
1 + O

(
x6))x

+
(
1 + x− 1

2x
2 − 1

12x
3 − 1

72x
4 − 1

480x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41� �
AsymptoticDSolveValue[x*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
72
(
−x4 − 6x3 − 36x2 + 144x+ 72

)
− x log(x)

)
+ c2x

3622



15.18. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.18.35 problem 29
Internal problem ID [2462]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 4) y′ + (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 51� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(x+O(x6)) ln(x)c2 + c1(1 + O(x6))x+

(
1− x− 1

2x
2 + 1

12x
3 − 1

72x
4 + 1

480x
5 +O(x6)

)
c2

x2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 45� �
AsymptoticDSolveValue[x^2*y''[x]+x*(4+x)*y'[x]+(2+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
log(x)

x
− x4 − 6x3 + 36x2 + 144x− 72

72x2

)
+ c2

x
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15.19. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.19 Chapter 11, Series Solutions to Linear
Differential Equations. Exercises for 11.6. page
783

Local contents
15.19.1 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3625
15.19.2 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3626
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15.19. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.19.1 problem 2
Internal problem ID [2463]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.6. page
783
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+
(
x2 − 9

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-9/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

3(1− 1
10x

2 + 1
280x

4 +O(x6)
)
+ c2

(
12 + 6x2 − 3

2x
4 +O(x6)

)
x

3
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-9/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5/2

8 + 1
x3/2 +

√
x

2

)
+ c2

(
x11/2

280 − x7/2

10 + x3/2
)
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15.19. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.19.2 problem 3
Internal problem ID [2464]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.6. page
783
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

8x
2 + 1

192x
4 +O

(
x6))

+ c2

(
ln(x)

(
x2 − 1

8x
4 +O

(
x6))+

(
−2 + 3

32x
4 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 59� �
AsymptoticDSolveValue[x*y''[x]-y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
16
(
x2 − 8

)
x2 log(x) + 1

64
(
−5x4 + 16x2 + 64

))
+ c2

(
x6

192 − x4

8 + x2
)

3626



15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20 Chapter 11, Series Solutions to Linear
Differential Equations. Additional problems.
Section 11.7. page 788

Local contents
15.20.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3628
15.20.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3629
15.20.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3630
15.20.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3631
15.20.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3632
15.20.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3633
15.20.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3634
15.20.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3635
15.20.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3636
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15.20.11problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3638
15.20.12problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3639
15.20.13problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3640
15.20.14problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3641
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.1 problem 1
Internal problem ID [2465]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.2 problem 2
Internal problem ID [2466]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x4

12

)
y(0) +

(
x+ 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

20 + x

)
+ c1

(
x4

12 + 1
)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.3 problem 3
Internal problem ID [2467]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
1− x2) y′′ − 6y′x− 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-6*x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
3x4 + 2x2 + 1

)
y(0) +

(
x+ 5

3x
3 + 7

3x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-6*x*y'[x]-4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

3 + 5x3

3 + x

)
+ c1

(
3x4 + 2x2 + 1

)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.4 problem 4
Internal problem ID [2468]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 2x+ x2 − 2

9x
3 + 1

36x
4 − 1

450x
5 +O

(
x6))

+
(
4x− 3x2 + 22

27x
3 − 25

216x
4 + 137

13500x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

450 + x4

36 − 2x3

9 + x2 − 2x+ 1
)

+ c2

(
137x5

13500 −
25x4

216 + 22x3

27 − 3x2+
(
− x5

450 + x4

36 −
2x3

9 +x2− 2x+1
)
log(x)+ 4x

)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.5 problem 5
Internal problem ID [2469]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

6x
2 + 1

120x
4 +O

(
x6))+

c2
(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 − x

2 + 1
x

)
+ c2

(
x4

120 − x2

6 + 1
)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.6 problem 6
Internal problem ID [2470]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5(1− 2x) y′ − 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 36� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)+5*(1-2*x)*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2
(
1 + x+ 15

14x
2 + 125

126x
3 + 625

792x
4 + 625

1144x
5 +O(x6)

)
x

3
2 + c1(1 + 10x+O(x6))

x
3
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
AsymptoticDSolveValue[2*x*y''[x]+5*(1-2*x)*y'[x]-5*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2(10x+ 1)
x3/2 + c1

(
625x5

1144 + 625x4

792 + 125x3

126 + 15x2

14 + x+ 1
)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.7 problem 7
Internal problem ID [2471]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 + 1

64x
4 +O

(
x6))+

(
1
4x

2 − 3
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 − x2

4 + 1
)
+ c2

(
−3x4

128 + x2

4 +
(
x4

64 − x2

4 + 1
)
log(x)

)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.8 problem 8
Internal problem ID [2472]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
4x2 + 1

)
y′′ − 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
Order:=6;
dsolve((1+4*x^2)*diff(y(x),x$2)-8*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
4x2 + 1

)
y(0) +

(
x+ 4

3x
3 − 16

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[(1+4*x^2)*y''[x]-8*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
4x2 + 1

)
+ c2

(
−16x5

15 + 4x3

3 + x

)
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15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.9 problem 9
Internal problem ID [2473]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x+
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
x9/2

120 − x5/2

6 +
√
x

)

3636



15.20. Chapter 11, Series Solutions to . . . CHAPTER 15. DIFFERENTIAL . . .

15.20.10 problem 10
Internal problem ID [2474]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + 3y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*x*diff(y(x),x$2)+3*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1− 3

5x+ 1
10x

2 − 1
130x

3 + 3
8840x

4 − 3
309400x

5 +O
(
x6))

+ c2

(
1− x+ 3

14x
2 − 3

154x
3 + 3

3080x
4 − 9

292600x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83� �
AsymptoticDSolveValue[4*x*y''[x]+3*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
− 3x5

309400 + 3x4

8840 − x3

130 + x2

10 − 3x
5 + 1

)
+ c2

(
− 9x5

292600 + 3x4

3080 − 3x3

154 + 3x2

14 − x+ 1
)
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15.20.11 problem 11
Internal problem ID [2475]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3y′x
2 − (x+ 1) y

2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+3/2*x*diff(y(x),x)-1/2*(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
2
(
1 + 1

5x+ 1
70x

2 + 1
1890x

3 + 1
83160x

4 + 1
5405400x

5 +O(x6)
)
+ c1

(
1− x− 1

2x
2 − 1

18x
3 − 1

360x
4 − 1

12600x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86� �
AsymptoticDSolveValue[x^2*y''[x]+3/2*x*y'[x]-1/2*(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1
√
x

(
x5

5405400+
x4

83160+
x3

1890+
x2

70+
x

5 +1
)
+
c2
(
− x5

12600 −
x4

360 −
x3

18 −
x2

2 − x+ 1
)

x
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15.20.12 problem 12
Internal problem ID [2476]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(2− x) y′ +
(
x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(2-x)*diff(y(x),x)+(2+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

1− x+ 1
3x

2 − 1
36x

3 − 7
720x

4 + 31
10800x

5 +O
(
x6)) c1x

+ c2

(
ln(x)

(
−x+ x2 − 1

3x
3 + 1

36x
4 + 7

720x
5 +O

(
x6))

+
(
1− x− 1

2x
2 + 19

36x
3 − 53

432x
4 − 1

675x
5 +O

(
x6))))x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x^2*y''[x]-x*(2-x)*y'[x]+(2+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
36x

2(x3 − 12x2 + 36x− 36
)
log(x)− 1

432x
(
65x4 − 372x3 + 648x2 − 432

))
+ c2

(
−7x6

720 − x5

36 + x4

3 − x3 + x2
)
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15.20.13 problem 13
Internal problem ID [2477]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3y′x+ 4(x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*(x+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 4x+ 4x2 − 16

9 x3 + 4
9x

4 − 16
225x

5 +O
(
x6))

+
(
8x− 12x2 + 176

27 x3 − 50
27x

4 + 1096
3375x

5 +O
(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 116� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+4*(x+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2

+ c2

((
1096x5

3375 − 50x4

27 + 176x3

27 − 12x2 + 8x
)
x2

+
(
−16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2 log(x)

)
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15.20.14 problem 20
Internal problem ID [2478]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015
Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
1− 3

4x2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(1-3/(4*x^2))*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 +O(x6)
)
+ c2

(
ln(x)

(
x2 − 1

8x
4 +O(x6)

)
+
(
−2 + 3

32x
4 +O(x6)

))
√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 72� �
AsymptoticDSolveValue[y''[x]+(1-3/(4*x^2))*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x11/2

192 − x7/2

8 + x3/2
)
+ c1

(
1
16x

3/2(x2 − 8
)
log(x)− 5x4 − 16x2 − 64

64
√
x

)
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16.1.1 problem 1
Internal problem ID [2479]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

5yx+ 4y2 + 1 +
(
x2 + 2yx

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 59� �
dsolve((5*x*y(x)+4*y(x)^2+1)+(x^2+2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x3 −
√

x6 − x4 − 4c1
2x2

y(x) = −x3 +
√
x6 − x4 − 4c1
2x2

3 Solution by Mathematica
Time used: 0.432 (sec). Leaf size: 84� �
DSolve[(5*x*y[x]+4*y[x]^2+1)+(x^2+2*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x5 +
√
x3
√
x7 − x5 + 4c1x
2x4

y(x) → −x

2 +
√
x3
√
x7 − x5 + 4c1x
2x4
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16.1.2 problem 2
Internal problem ID [2480]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_symmetries]]

Solve

2x tan(y) +
(
x− x2 tan(y)

)
y′ = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 34� �
dsolve((2*x*tan(y(x)))+(x-x^2*tan(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 2RootOf
(
e_Z
(∫ 2_Z

− e−_a
2

2 tan (_a)d_a
)
+ c1e_Z − x

)

3 Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 78� �
DSolve[(2*x*Tan[y[x]])+(x-x^2*Tan[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x= 1

34

(
(8−2i)e2iy(x) 2F1

(
1, 1+ i

4; 2+
i

4; e
2iy(x)

)
−34i 2F1

(
i

4 , 1; 1+
i

4; e
2iy(x)

))
+ c1e

y(x)
2 , y(x)

]
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16.1.3 problem 3
Internal problem ID [2481]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y2
(
x2 + 1

)
+ y + (2yx+ 1) y′ = 0

7 Solution by Maple� �
dsolve((y(x)^2*(x^2+1)+y(x))+(2*x*y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]^2*(x^2+1)+y[x])+(2*x*y[x]+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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16.1.4 problem 4
Internal problem ID [2482]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

4xy2 + 6y +
(
5yx2 + 8x

)
y′ = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 23� �
dsolve((4*x*y(x)^2+6*y(x))+(5*x^2*y(x)+8*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf (− ln(x) + c1 + 4 ln (_Z ) + ln (2 + _Z ))
x

3 Solution by Mathematica
Time used: 0.887 (sec). Leaf size: 156� �
DSolve[(4*x*y[x]^2+6*y[x])+(5*x^2*y[x]+8*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
−#15 − 2#14

x
+ ec1

x4 &, 1
]

y(x) → Root
[
−#15 − 2#14

x
+ ec1

x4 &, 2
]

y(x) → Root
[
−#15 − 2#14

x
+ ec1

x4 &, 3
]

y(x) → Root
[
−#15 − 2#14

x
+ ec1

x4 &, 4
]

y(x) → Root
[
−#15 − 2#14

x
+ ec1

x4 &, 5
]
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16.1.5 problem 5
Internal problem ID [2483]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

5x+ 2y + 1 + (2x+ y + 1) y′ = 0

3 Solution by Maple
Time used: 0.245 (sec). Leaf size: 32� �
dsolve((5*x+2*y(x)+1)+(2*x+y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3−
2(x− 1) c1 +

√
− (x− 1)2 c21 + 1
c1

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 49� �
DSolve[(5*x+2*y[x]+1)+(2*x+y[x]+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x−
√

−((x− 2)x) + 1 + c1 − 1

y(x) → −2x+
√

−((x− 2)x) + 1 + c1 − 1
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16.1.6 problem 6
Internal problem ID [2484]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3x− y + 1− (6x− 2y − 3) y′ = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 33� �
dsolve((3*x-y(x)+1)-(6*x-2*y(x)-3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
−2 e−4e5xe−5c1

)
−4+5x−5c1 − 2 + 3x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26� �
DSolve[(3*x-y[x]+1)-(6*x-2*y[x]-3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2ProductLog

(
−e5x−1+c1

)
+ 3x− 2
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16.1.7 problem 7
Internal problem ID [2485]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x− 2y − 3 + (2x+ y − 1) y′ = 0

3 Solution by Maple
Time used: 0.64 (sec). Leaf size: 31� �
dsolve((x-2*y(x)-3)+(2*x+y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1− tan
(
RootOf

(
−4_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 66� �
DSolve[(x-2*y[x]-3)+(2*x+y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
32ArcTan

(
2y(x)− x+ 3
y(x) + 2x− 1

)
+ 8 log

(
x2 + y(x)2 + 2y(x)− 2x+ 2

5(x− 1)2

)
+ 16 log(x− 1) + 5c1 = 0, y(x)

]
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16.1.8 problem 8
Internal problem ID [2486]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

6x+ 4y + 1 + (4x+ 2y + 2) y′ = 0

With initial conditions [
y

(
1
2

)
= 3
]

3 Solution by Maple
Time used: 0.193 (sec). Leaf size: 23� �
dsolve([(6*x+4*y(x)+1)+(4*x+2*y(x)+2)*diff(y(x),x)=0,y(1/2) = 3],y(x), singsol=all)� �

y(x) = −2x− 1 +
√
4x2 + 12x+ 93

2

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 26� �
DSolve[{(6*x+4*y[x]+1)+(4*x+2*y[x]+2)*y'[x]==0,y[1/2]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−4x+

√
4x(x+ 3) + 93 − 2

)
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16.1.9 problem 9
Internal problem ID [2487]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3x− y − 6 + (x+ y + 2) y′ = 0

With initial conditions

[y(2) = −2]

3 Solution by Maple
Time used: 1.304 (sec). Leaf size: 120� �
dsolve([(3*x-y(x)-6)+(x+y(x)+2)*diff(y(x),x)=0,y(2) = -2],y(x), singsol=all)� �
y(x)

=
−3 cos

(
RootOf

(
6
√
3 ln(2)− 3

√
3 ln(3)− 3

√
3 ln

(
(x−1)2

cos(_Z)2

)
+ π + 6_Z

))
+ (1− x)

√
3 sin

(
RootOf

(
6
√
3 ln(2)− 3

√
3 ln(3)− 3

√
3 ln

(
(x−1)2

cos(_Z)2

)
+ π + 6_Z

))
cos
(
RootOf

(
6
√
3 ln(2)− 3

√
3 ln(3)− 3

√
3 ln

(
(x−1)2

cos(_Z)2

)
+ π + 6_Z

))
3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 90� �
DSolve[{(3*x-y[x]-6)+(x+y[x]+2)*y'[x]==0,y[2]==-2},y[x],x,IncludeSingularSolutions -> True]� �

Solve

ArcTan
(

−y(x)+3x−6√
3 (y(x)+x+2)

)
√
3

+ log(2) = 1
2 log

(
3x2 + y(x)2 + 6y(x)− 6x+ 12

(x− 1)2

)

+ log(x− 1) + 1
18

(√
3 π + 18 log(2)− 9 log(4)

)
, y(x)
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16.1.10 problem 10
Internal problem ID [2488]

Book: Differential equations, Shepley L. Ross, 1964
Section: 2.4, page 55
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ 3y + 1 + (4x+ 6y + 1) y′ = 0

With initial conditions

[y(−2) = 2]

3 Solution by Maple
Time used: 0.191 (sec). Leaf size: 20� �
dsolve([(2*x+3*y(x)+1)+(4*x+6*y(x)+1)*diff(y(x),x)=0,y(-2) = 2],y(x), singsol=all)� �

y(x) = 1
3 − 2x

3 +
LambertW

(
2 e

x
3 +4

3
3

)
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 30� �
DSolve[{(2*x+3*y[x]+1)+(4*x+6*y[x]+1)*y'[x]==0,y[-2]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
3ProductLog

(
2
3e

x+4
3

)
− 4x+ 2

)
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17.1.1 problem 1
Internal problem ID [2489]

Book: Applied Differential equations, N Curle, 1971
Section: Examples, page 35
Problem number: 1.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y − y′ − (y′)2

2 = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 139� �
dsolve(y(x)=diff(y(x),x)+1/2*(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = e2RootOf
(
−_Z−2x−2 e_Z−2+2c1+ln

(
e3_Z

2 +2 e2_Z+2 e_Z
))

2
+ eRootOf

(
−_Z−2x−2 e_Z−2+2c1+ln

(
e3_Z

2 +2 e2_Z+2 e_Z
))

y(x) = e−2LambertW
(√

2 e−c1+x−1
)
−2c1+2x+ln(2)−2

2 + e−LambertW
(
e−c1ex

√
2 e−1

)
−c1+x+ ln(2)

2 −1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 61� �
DSolve[y[x]==y'[x]+1/2*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2ProductLog

(
−ex−1−c1

) (
2 + ProductLog

(
−ex−1−c1

))
y(x) → 1

2ProductLog
(
ex−1+c1

) (
2 + ProductLog

(
ex−1+c1

))
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17.1.2 problem 2
Internal problem ID [2490]

Book: Applied Differential equations, N Curle, 1971
Section: Examples, page 35
Problem number: 2.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

(y − y′x)2 − 1− (y′)2 = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 46� �
dsolve((y(x)-x*diff(y(x),x))^2=1+(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = xc1 −
√

c21 + 1

y(x) = xc1 +
√

c21 + 1

y(x) = c1
√
x− 1

√
x+ 1

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 73� �
DSolve[(y[x]-x*y'[x])^2==1+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√

1 + c12

y(x) → c1x+
√

1 + c12

y(x) → −
√
1− x2

y(x) →
√
1− x2
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17.1.3 problem 3
Internal problem ID [2491]

Book: Applied Differential equations, N Curle, 1971
Section: Examples, page 35
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y − x− (y′)2
(
1− 2y′

3

)
= 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 35� �
dsolve(y(x)-x=(diff(y(x),x))^2*(1-2/3* diff(y(x),x)),y(x), singsol=all)� �

y(x) = x+ 1
3

y(x) = c1 −
2(c1 − x)

3
2

3

y(x) = c1 +
2(c1 − x)

3
2

3

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]-x==(y'[x])^2*(1-2/3* y'[x]),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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17.1.4 problem 4
Internal problem ID [2492]

Book: Applied Differential equations, N Curle, 1971
Section: Examples, page 35
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Riccati]

Solve

y′x2 − x(y − 1)− (y − 1)2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)=x*(y(x)-1)+(y(x)-1)^2,y(x), singsol=all)� �

y(x) = 1− x

ln(x) + c1

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 23� �
DSolve[x^2*y'[x]==x*(y[x]-1)+(y[x]-1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + x

− log(x) + c1

y(x) → 1
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18.1.1 problem 1(a)
Internal problem ID [2493]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − e−x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=exp(-x),y(x), singsol=all)� �

y(x) = −e−x + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14� �
DSolve[y'[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sinh(x)− cosh(x) + c1
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18.1.2 problem 1(b)
Internal problem ID [2494]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1 + x5 −
√
x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=1-x^5+sqrt(x),y(x), singsol=all)� �

y(x) = 2x 3
2

3 − x6

6 + x+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[y'[x]==1-x^5+Sqrt[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3/2

3 − x6

6 + x+ c1
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18.1.3 problem 1(c)
Internal problem ID [2495]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3y − 2x+ (3x− 2) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve((3*y(x)-2*x)+(3*x-2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x2 + c1
−2 + 3x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 21� �
DSolve[(3*y[x]-2*x)+(3*x-2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − c1
3x− 2
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18.1.4 problem 1(d)
Internal problem ID [2496]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2 + x− 1 + (2yx+ y) y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 55� �
dsolve((x^2+x-1)+(2*x*y(x)+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
√

−2x2 + 5 ln (1 + 2x) + 4c1 − 2x
2

y(x) =
√

−2x2 + 5 ln (1 + 2x) + 4c1 − 2x
2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 69� �
DSolve[(x^2+x-1)+(2*x*y[x]+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2

√
−2x(x+ 1) + 5 log(2x+ 1)− 1

2 + 8c1

y(x) → 1
2

√
−2x(x+ 1) + 5 log(2x+ 1)− 1

2 + 8c1

3666



18.1. Exercises, page 14 CHAPTER 18. THEORY AND . . .

18.1.5 problem 1(e)
Internal problem ID [2497]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

e2y + (x+ 1) y′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve(exp(2*y(x))+(1+x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − ln (2 ln (x+ 1) + 2c1)
2

3 Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 21� �
DSolve[Exp[2*y[x]]+(1+x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2 log(2(log(x+ 1)− c1))
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18.1.6 problem 1(f)
Internal problem ID [2498]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ 1) y′ − x2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve((x+1)*diff(y(x),x)-x^2*y(x)^2=0,y(x), singsol=all)� �

y(x) = − 2
x2 + 2 ln (x+ 1)− 2c1 − 2x

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 31� �
DSolve[(x+1)*y'[x]-x^2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
(x− 2)x+ 2 log(x+ 1)− 3 + 2c1

y(x) → 0
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18.1.7 problem 1(g)
Internal problem ID [2499]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y − 2x
x

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=(y(x)-2*x)/x,y(x), singsol=all)� �

y(x) = (−2 ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 14� �
DSolve[y'[x]==(y[x]-2*x)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−2 log(x) + c1)
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18.1.8 problem 1(h)
Internal problem ID [2500]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x3 + y3 − xy2y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 74� �
dsolve((x^3+y(x)^3)-x*y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (3 ln(x) + c1)
1
3 x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 − i
√
3 (3 ln(x) + c1)

1
3

2

)
x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 + i
√
3 (3 ln(x) + c1)

1
3

2

)
x

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 63� �
DSolve[(x^3+y[x]^3)-x*y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x 3
√

3 log(x) + c1

y(x) → − 3
√
−1 x 3

√
3 log(x) + c1

y(x) → (−1)2/3x 3
√

3 log(x) + c1
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18.1.9 problem 1(i)
Internal problem ID [2501]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

y(x) → 0
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18.1.10 problem 1(j)
Internal problem ID [2502]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − x2 − 2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+y(x)=x^2+2,y(x), singsol=all)� �

y(x) = x2 − 2x+ 4 + e−xc1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]==x^2+2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x+ c1e
−x + 4
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18.1.11 problem 2(a)
Internal problem ID [2503]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− x = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)-y(x)*tan(x)=x,y(0) = 0],y(x), singsol=all)� �

y(x) = cos(x) + sin(x)x− 1
cos(x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 15� �
DSolve[{y'[x]-y[x]*Tan[x]==x,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(x)− sec(x) + 1
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18.1.12 problem 2(b)
Internal problem ID [2504]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex−2y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.663 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)=exp(x-2*y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = ln (−1 + 2 ex)
2

3 Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 17� �
DSolve[{y'[x]==Exp[x-2*y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log (2ex − 1)
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18.1.13 problem 2(c)
Internal problem ID [2505]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − x2 + y2

2x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)/(2*x^2),y(x), singsol=all)� �

y(x) = x(ln(x) + c1 − 2)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 24� �
DSolve[y'[x]==(x^2+y[x]^2)/(2*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2x
log(x) + 2c1

y(x) → x
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18.1.14 problem 2(d)
Internal problem ID [2506]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

−y + y′x− x = 0

With initial conditions

[y(−1) = −1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 14� �
dsolve([x*diff(y(x),x)=x+y(x),y(-1) = -1],y(x), singsol=all)� �

y(x) = (ln(x) + 1− iπ)x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16� �
DSolve[{x*y'[x]==x+y[x],y[-1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x)− iπ + 1)
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18.1.15 problem 2(e)
Internal problem ID [2507]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

e−y +
(
x2 + 1

)
y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 11� �
dsolve([exp(-y(x))+(1+x^2)*diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) = ln (− arctan(x) + 1)

3 Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 12� �
DSolve[{Exp[-y[x]]+(1+x^2)*y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(1− ArcTan(x))
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18.1.16 problem 2(f)
Internal problem ID [2508]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ex sin(x) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)=exp(x)*sin(x),y(0) = 0],y(x), singsol=all)� �

y(x) = 1
2 + ex(− cos(x) + sin(x))

2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22� �
DSolve[{y'[x]==Exp[x]*Sin[x],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(e

x(sin(x)− cos(x)) + 1)
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18.1.17 problem 2(g)
Internal problem ID [2509]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 3y − e3x − e−3x = 0

With initial conditions

[y(5) = 5]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 31� �
dsolve([diff(y(x),x)-3*y(x)=exp(3*x)+exp(-3*x),y(5) = 5],y(x), singsol=all)� �

y(x) = (6x e6x+30 − 30 e6x+30 + 30 e15+6x − e30 + e6x) e−3x−30

6

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 39� �
DSolve[{y'[x]-3*y[x]==Exp[3*x]+Exp[-3*x],y[5]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−3x(e6(x−5)(6e30(x− 5) + 30e15 + 1
)
− 1
)
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18.1. Exercises, page 14 CHAPTER 18. THEORY AND . . .

18.1.18 problem 2(h)
Internal problem ID [2510]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x− 1
x
= 0

With initial conditions

[y(−2) = 5]

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 21� �
dsolve([diff(y(x),x)=x+1/x,y(-2) = 5],y(x), singsol=all)� �

y(x) = x2

2 + ln(x) + 3− ln(2)− iπ

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[{y'[x]==x+1/x,y[-2]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + log
(x
2

)
− iπ + 3
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18.1.19 problem 2(i)
Internal problem ID [2511]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ 2y − (3x+ 2) e3x = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 19� �
dsolve([x*diff(y(x),x)+2*y(x)=(3*x+2)*exp(3*x),y(1) = 1],y(x), singsol=all)� �

y(x) = x2e3x − e3 + 1
x2

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 22� �
DSolve[{x*y'[x]+2*y[x]==(3*x+2)*Exp[3*x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1− e3

x2 + e3x
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18.1.20 problem 2(j)
Internal problem ID [2512]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2 sin (3x) sin (2y) y′ − 3 cos (3x) cos (2y) = 0

With initial conditions [
y
( π

12

)
= π

8

]
3 Solution by Maple
Time used: 0.367 (sec). Leaf size: 15� �
dsolve([2*sin(3*x)*sin(2*y(x))*diff(y(x),x)-3*cos(3*x)*cos(2*y(x))=0,y(1/12*Pi) = 1/8*Pi],y(x), singsol=all)� �

y(x) =
arccos

(
1

2 sin(3x)

)
2

3 Solution by Mathematica
Time used: 2.559 (sec). Leaf size: 16� �
DSolve[{2*Sin[3*x]*Sin[2*y[x]]*y'[x]-3*Cos[3*x]*Cos[2*y[x]]==0,y[Pi/12]==Pi/8},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 sec−1(2 sin(3x))

3682



18.1. Exercises, page 14 CHAPTER 18. THEORY AND . . .

18.1.21 problem 2(k)
Internal problem ID [2513]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(k).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′yx− (x+ 1) (1 + y) = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.224 (sec). Leaf size: 21� �
dsolve([x*y(x)*diff(y(x),x)=(x+1)*(y(x)+1),y(1) = 1],y(x), singsol=all)� �

y(x) = −LambertW
(
−1,−2 e−x−1

x

)
− 1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x*y[x]*y'[x]==(x+1)*(y[x]+1),y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �
{}
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18.1.22 problem 2(L)
Internal problem ID [2514]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(L).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x− y

y + 2x = 0

With initial conditions

[y(2) = 2]

3 Solution by Maple
Time used: 1.639 (sec). Leaf size: 66� �
dsolve([diff(y(x),x)=(2*x-y(x))/(2*x+y(x)),y(2) = 2],y(x), singsol=all)� �

y(x) = RootOf
(
2
√
17 arctanh

(
5
√
17

17

)
− 2

√
17 arctanh

(
(3x+ 2_Z )

√
17

17x

)

+ 34 ln(x) + 17 ln
(
_Z 2 + 3x_Z − 2x2

x2

)
− 51 ln(2)

)
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3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 137� �
DSolve[{y'[x]==(2*x-y[x])/(2*x+y[x]),y[2]==2},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
34

((
17 +

√
17
)
log
(
−2y(x)

x
+

√
17 − 3

)
−
(√

17 − 17
)
log
(
2y(x)
x

+
√
17 + 3

))
= − log(x)

+ 1
34i
(
17 +

√
17
)
π + 1

34

(
34 log(2) + 17 log

(
5−

√
17
)

+
√
17 log

(
5−

√
17
)
+ 17 log

(
5 +

√
17
)
−

√
17 log

(
5 +

√
17
))

, y(x)
]
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18.1.23 problem 2(m)
Internal problem ID [2515]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(m).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 3x− y + 1
3y − x+ 5 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 3.392 (sec). Leaf size: 84� �
dsolve([diff(y(x),x)=(3*x-y(x)+1)/(3*y(x)-x+5),y(0) = 0],y(x), singsol=all)� �
y(x)

=

(
−324 + 12

√
96x3 + 288x2 + 288x+ 825

) 4
3 − 12

(
−324 + 12

√
96x3 + 288x2 + 288x+ 825

) 2
3
x− 84

(
−324 + 12

√
96x3 + 288x2 + 288x+ 825

) 2
3 + 576x2 + 1152x+ 576

36
(
−324 + 12

√
96x3 + 288x2 + 288x+ 825

) 2
3

3 Solution by Mathematica
Time used: 0.689 (sec). Leaf size: 124� �
DSolve[{y'[x]==(3*x-y[x]+1)/(3*y[x]-x+5),y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3

(
− 1
Root

[
#16 (1024x6 + 6144x5 + 15360x4 + 20480x3 + 15360x2 + 6144x− 58025) + #14 (−384x4 − 1536x3 − 2304x2 − 1536x− 384) + #13 (64x3 + 192x2 + 192x+ 64) + #12 (36x2 + 72x+ 36) + #1(−12x− 12) + 1&, 1

]
+ x− 5

)
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18.1.24 problem 2(n)
Internal problem ID [2516]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(n).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 1.405 (sec). Leaf size: 5735� �
dsolve([(3*y(x)-7*x+7)+(7*y(x)-3*x+3)*diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 26.619 (sec). Leaf size: 546� �
DSolve[{(3*y[x]-7*x+7)+(7*y[x]-3*x+3)*y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
7

(
− 1
Root

[
#114 (2560000000000x14 − 35840000000000x13 + 232960000000000x12 − 931840000000000x11 + 2562560000000000x10 − 5125120000000000x9 + 7687680000000000x8 − 8785920000000000x7 + 7687680000000000x6 − 5125120000000000x5 + 2562560000000000x4 − 931840000000000x3 + 232960000000000x2 − 35840000000000x+ 1881776927151) + #112 (−448000000000x12 + 5376000000000x11 − 29568000000000x10 + 98560000000000x9 − 221760000000000x8 + 354816000000000x7 − 413952000000000x6 + 354816000000000x5 − 221760000000000x4 + 98560000000000x3 − 29568000000000x2 + 5376000000000x− 448000000000) + #111 (44800000000x11 − 492800000000x10 + 2464000000000x9 − 7392000000000x8 + 14784000000000x7 − 20697600000000x6 + 20697600000000x5 − 14784000000000x4 + 7392000000000x3 − 2464000000000x2 + 492800000000x− 44800000000) + #110 (28560000000x10 − 285600000000x9 + 1285200000000x8 − 3427200000000x7 + 5997600000000x6 − 7197120000000x5 + 5997600000000x4 − 3427200000000x3 + 1285200000000x2 − 285600000000x+ 28560000000) + #19 (−5891200000x9 + 53020800000x8 − 212083200000x7 + 494860800000x6 − 742291200000x5 + 742291200000x4 − 494860800000x3 + 212083200000x2 − 53020800000x+ 5891200000) + #18 (−453600000x8 + 3628800000x7 − 12700800000x6 + 25401600000x5 − 31752000000x4 + 25401600000x3 − 12700800000x2 + 3628800000x− 453600000) + #17 (247680000x7 − 1733760000x6 + 5201280000x5 − 8668800000x4 + 8668800000x3 − 5201280000x2 + 1733760000x− 247680000) + #16 (−21168000x6 + 127008000x5 − 317520000x4 + 423360000x3 − 317520000x2 + 127008000x− 21168000) + #15 (−1993600x5 + 9968000x4 − 19936000x3 + 19936000x2 − 9968000x+ 1993600) + #14 (586656x4 − 2346624x3 + 3519936x2 − 2346624x+ 586656) + #13 (−57344x3 + 172032x2 − 172032x+ 57344) + #12 (2996x2 − 5992x+ 2996) + #1(84− 84x) + 1&, 1

]
+ 3x− 3

)
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18.1.25 problem 2(o)
Internal problem ID [2517]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(o).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x+ (2− x+ 2y) y′ − xy(y′ − 1) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x+(2-x+2*y(x))*diff(y(x),x)=x*y(x)*(diff(y(x),x)-1),y(x), singsol=all)� �

y(x) = −1

y(x) = x+ 2 ln (−2 + x) + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20� �
DSolve[x+(2-x+2*y[x])*y'[x]==x*y[x]*(y'[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1

y(x) → x+ 2 log(x− 2) + c1
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18.1.26 problem 2(p)
Internal problem ID [2518]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(p).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + sin(x)y − 1 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 6� �
dsolve([diff(y(x),x)*cos(x)+y(x)*sin(x)=1,y(0) = 0],y(x), singsol=all)� �

y(x) = sin(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 7� �
DSolve[{y'[x]*Cos[x]+y[x]*Sin[x]==1,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)
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18.1.27 problem 2(q)
Internal problem ID [2519]

Book: Theory and solutions of Ordinary Differential equations, Donald Greenspan, 1960
Section: Exercises, page 14
Problem number: 2(q).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x+ y2

)
y′ + y − x2 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 56� �
dsolve([(x+y(x)^2)*diff(y(x),x)+(y(x)-x^2)=0,y(1) = 1],y(x), singsol=all)� �

y(x) =

(
12 + 4x3 + 4

√
x6 + 10x3 + 9

) 2
3 − 4x

2
(
12 + 4x3 + 4

√
x6 + 10x3 + 9

) 1
3

3 Solution by Mathematica
Time used: 4.245 (sec). Leaf size: 66� �
DSolve[{(x+y[x]^2)*y'[x]+(y[x]-x^2)==0,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

x3 +
√
x6 + 10x3 + 9 + 3

3
√
2

−
3
√
2 x

3
√

x3 +
√
x6 + 10x3 + 9 + 3
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19.1.1 problem 1(a)
Internal problem ID [2520]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)*y(x)=x,y(x), singsol=all)� �

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 35� �
DSolve[y'[x]*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 + 2c1

y(x) →
√

x2 + 2c1
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19.1.2 problem 1(b)
Internal problem ID [2521]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)-y(x)=x^3,y(x), singsol=all)� �

y(x) = −x3 − 3x2 − 6x− 6 + c1ex

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 23� �
DSolve[y'[x]-y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(x(x+ 3) + 6) + c1e
x − 6
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19.1.3 problem 1(c)
Internal problem ID [2522]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(x)y − x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+y(x)*cot(x)=x,y(x), singsol=all)� �

y(x) = sin(x)− x cos(x) + c1
sin(x)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 17� �
DSolve[y'[x]+y[x]*Cot[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(x) + c1 csc(x) + 1
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19.1.4 problem 1(d)
Internal problem ID [2523]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(x)y − tan(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+y(x)*cot(x)=tan(x),y(x), singsol=all)� �

y(x) = − sin(x) + ln (sec(x) + tan(x)) + c1
sin(x)

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 48� �
DSolve[y'[x]+y[x]*Cot[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − csc(x)
(
sin(x) + log

(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
− c1

)
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19.1.5 problem 1(e)
Internal problem ID [2524]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y tan(x)− cot(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*tan(x)=cot(x),y(x), singsol=all)� �

y(x) = (ln (csc(x)− cot(x)) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 27� �
DSolve[y'[x]+y[x]*Tan[x]==Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c1

)
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19.1.6 problem 1(f)
Internal problem ID [2525]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + ln(x)y − x−x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+y(x)*ln(x)=x^(-x),y(x), singsol=all)� �

y(x) = −x−x + x−xexc1

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 19� �
DSolve[y'[x]+y[x]*Log[x]==x^(-x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−x(−1 + c1e
x)
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19.1.7 problem 2(a)
Internal problem ID [2526]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = x

2 + c1
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + c1
x
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19.1.8 problem 2(b)
Internal problem ID [2527]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− y − x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)-y(x)=x^3,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17� �
DSolve[x*y'[x]-y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

2 + c1x
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19.1.9 problem 2(c)
Internal problem ID [2528]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ ny − xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x)+n*y(x)=x^n,y(x), singsol=all)� �

y(x) = xn

2n + x−nc1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 24� �
DSolve[x*y'[x]+n*y[x]==x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xn

2n + c1x
−n
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19.1.10 problem 2(d)
Internal problem ID [2529]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− ny − xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)-n*y(x)=x^n,y(x), singsol=all)� �

y(x) = (ln(x) + c1)xn

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 14� �
DSolve[x*y'[x]-n*y[x]==x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xn(log(x) + c1)
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19.1.11 problem 2(e)
Internal problem ID [2530]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x3 + x

)
y′ + y − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve((x^3+x)*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) =
√
x2 + 1 c1

x
− 1

x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 23� �
DSolve[(x^3+x)*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1
√
x2 + 1

x
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19.1.12 problem 3(a)
Internal problem ID [2531]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cot(x)y′ + y − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(cot(x)*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) =
(

x

cos(x) − ln (sec(x) + tan(x)) + c1

)
cos(x)

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 45� �
DSolve[Cot[x]*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ cos(x)
(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)
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19.1.13 problem 3(b)
Internal problem ID [2532]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cot(x)y′ + y − tan(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(cot(x)*diff(y(x),x)+y(x)=tan(x),y(x), singsol=all)� �

y(x) =
(
− ln (sec(x) + tan(x))

2 + sec(x) tan(x)
2 + c1

)
cos(x)

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 25� �
DSolve[Cot[x]*y'[x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
tan(x) + 2c1 cos(x) + cos(x)

(
− tanh−1(sin(x))

))
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19.1.14 problem 3(c)
Internal problem ID [2533]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ tan(x) + y − cot(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(tan(x)*diff(y(x),x)+y(x)=cot(x),y(x), singsol=all)� �

y(x) = cos(x) + ln (csc(x)− cot(x)) + c1
sin(x)

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 29� �
DSolve[Tan[x]*y'[x]+y[x]==Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)
(
cos(x) + log

(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c1

)
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19.1.15 problem 3(a)
Internal problem ID [2534]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ tan(x)− y + cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(tan(x)*diff(y(x),x)=y(x)-cos(x),y(x), singsol=all)� �

y(x) =
(

1
tan(x) + x+ c1

)
sin(x)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 15� �
DSolve[Tan[x]*y'[x]==y[x]-Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x) + (x+ c1) sin(x)
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19.1.16 problem 4(a)
Internal problem ID [2535]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cos(x)y − sin (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*cos(x)=sin(2*x),y(x), singsol=all)� �

y(x) = 2 sin(x)− 2 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]*Cos[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(x) + c1e
− sin(x) − 2
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19.1.17 problem 4(b)
Internal problem ID [2536]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + y − sin (2x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 25� �
dsolve(cos(x)*diff(y(x),x)+y(x)=sin(2*x),y(x), singsol=all)� �

y(x) = −2 sin(x)− 2 ln (sin(x)− 1) + c1
sec(x) + tan(x)

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 42� �
DSolve[Cos[x]*y'[x]+y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2 tanh−1(tan(x2 ))(−2 sin(x)− 4 log
(
cos
(x
2

)
− sin

(x
2

))
+ c1

)
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19.1.18 problem 4(c)
Internal problem ID [2537]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + sin(x)y − sin (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)*sin(x)=sin(2*x),y(x), singsol=all)� �

y(x) = 2 cos(x) + 2 + ecos(x)c1

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]*Sin[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 cos(x) + c1e
cos(x) + 2
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19.1.19 problem 4(d)
Internal problem ID [2538]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 4(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin(x)y′ + y − sin (2x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve(sin(x)*diff(y(x),x)+y(x)=sin(2*x),y(x), singsol=all)� �

y(x) = −2 cos(x) + 2 ln (cos(x) + 1) + c1
csc(x)− cot(x)

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 29� �
DSolve[Sin[x]*y'[x]+y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot
(x
2

)(
−2 cos(x) + 4 log

(
cos
(x
2

))
− 2 + c1

)
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19.1.20 problem 5(a)
Internal problem ID [2539]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 5(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve
√
x2 + 1 y′ + y − 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(sqrt(1+x^2)*diff(y(x),x)+y(x)=2*x,y(x), singsol=all)� �

y(x) = x2 + x
√
x2 + 1 − arcsinh(x) + c1

x+
√
x2 + 1

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 84� �
DSolve[Sqrt[1+x^2]*y'[x]+y[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− tanh−1

(
x√

x2+1

)(
x

√
1

x2 + 1

(
x
(√

x2 + 1 + x
)
+ 1
)

− log
(√

1
x2 + 1 x2 +

√
1

x2 + 1 + x

)
+ c1

)
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19.1.21 problem 5(b)
Internal problem ID [2540]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 5(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve
√
x2 + 1 y′ − y − 2

√
x2 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(sqrt(1+x^2)*diff(y(x),x)-y(x)=2*sqrt(1+x^2),y(x), singsol=all)� �

y(x) =
(
x
√
x2 + 1 + arcsinh(x)− x2 + c1

)(
x+

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 82� �
DSolve[Sqrt[1+x^2]*y'[x]-y[x]==2*Sqrt[1+x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
tanh−1

(
x√

x2+1

)(
x

√
1

x2 + 1

(
x2 −

√
x2 + 1 x+ 1

)
+ log

(√
1

x2 + 1 x2 +
√

1
x2 + 1 + x

)
+ c1

)
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19.1.22 problem 5(c)
Internal problem ID [2541]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 5(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve √
(x+ a) (x+ b) (2y′ − 3) + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
dsolve(sqrt((x+a)*(x+b))*(2*diff(y(x),x)-3)+y(x)=0,y(x), singsol=all)� �

y(x) =

2

∫ 3

√
2a+ 2b+ 4x+ 4

√
(x+ a) (x+ b)

4 dx

+ 2c1√
2a+ 2b+ 4x+ 4

√
x2 + (a+ b)x+ ab

3 Solution by Mathematica
Time used: 0.444 (sec). Leaf size: 115� �
DSolve[Sqrt[(x+a)*(x+b)]*(2*y'[x]-3)+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ exp

−

√
a+ x

√
b+ x tanh−1

(√
b+ x√
a+ x

)
√

(a+ x)(b+ x)



∫ x

1

3
2 exp


tanh−1

(√
b+K[1]√
a+K[1]

)√
a+K[1]

√
b+K[1]√

(a+K[1])(b+K[1])

 dK[1]

+ c1
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19.1.23 problem 5(d)
Internal problem ID [2542]

Book: Elementary Differential equations, Chaundy, 1969
Section: Exercises 3, page 60
Problem number: 5(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve √
(x+ a) (x+ b) y′ + y −

√
x+ a +

√
x+ b = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 103� �
dsolve(sqrt((x+a)*(x+b))*diff(y(x),x)+y(x)=sqrt(x+a)-sqrt(x+b),y(x), singsol=all)� �

y(x) =

2(x+a)
3
2

3 − 2(x+b)
3
2

3 +
√
x+ a (x+b)(2x−b+3a)

3
√

(x+ a) (x+ b)
−

√
x+ b (x+a)(2x−a+3b)

3
√

(x+ a) (x+ b)
+ c1

a
2 +

b
2 + x+

√
x2 + (a+ b)x+ ab
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3 Solution by Mathematica
Time used: 1.728 (sec). Leaf size: 145� �
DSolve[Sqrt[(x+a)*(x+b)]*y'[x]+y[x]==Sqrt[x+a]-Sqrt[x+b],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ exp

−
2
√
a+ x

√
b+ x tanh−1

(√
b+ x√
a+ x

)
√

(a+ x)(b+ x)





∫ x

1

exp


2 tanh−1

√b+K[1]√
a+K[1]

√a+K[1]
√

b+K[1]√
(a+K[1])(b+K[1])

(√a+K[1] −
√

b+K[1]
)

√
(a+K[1])(b+K[1])

dK[1]

+ c1
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20.1.1 problem 1
Internal problem ID [2543]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y′y2 − 2x+ 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 78� �
dsolve(3*y(x)^2*diff(y(x),x)=2*x-1,y(x), singsol=all)� �

y(x) =
(
x2 + c1 − x

) 1
3

y(x) = −(x2 + c1 − x)
1
3

2 − i
√
3 (x2 + c1 − x)

1
3

2

y(x) = −(x2 + c1 − x)
1
3

2 + i
√
3 (x2 + c1 − x)

1
3

2

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 68� �
DSolve[3*y[x]^2*y'[x]==2*x-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

(x− 1)x+ 3c1

y(x) → − 3
√
−1 3

√
(x− 1)x+ 3c1

y(x) → (−1)2/3 3
√

(x− 1)x+ 3c1
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20.1.2 problem 2
Internal problem ID [2544]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 6xy2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=6*x*y(x)^2,y(x), singsol=all)� �

y(x) = 1
−3x2 + c1

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 22� �
DSolve[y'[x]==6*x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
3x2 + c1

y(x) → 0
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20.1.3 problem 3
Internal problem ID [2545]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ey sin(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=exp(y(x))*sin(x),y(x), singsol=all)� �

y(x) = − ln (cos(x)− c1)

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 15� �
DSolve[y'[x]==Exp[y[x]]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(cos(x)− c1)
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20.1.4 problem 4
Internal problem ID [2546]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex−y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=exp(x-y(x)),y(x), singsol=all)� �

y(x) = ln (ex + c1)

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 12� �
DSolve[y'[x]==Exp[x-y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log (ex + c1)
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20.1.5 problem 5
Internal problem ID [2547]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x sec(y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=x*sec(y(x)),y(x), singsol=all)� �

y(x) = arcsin
(
x2

2 + c1

)

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 31� �
DSolve[y'[x]==x*Sec[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
x2

2 + c1

)
y(x) → ArcSin

(
x2

2 + c1

)
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20.1.6 problem 6
Internal problem ID [2548]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 3
(
cos2(y)

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=3*cos(y(x))^2,y(x), singsol=all)� �

y(x) = arctan (3x+ 3c1)

3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 32� �
DSolve[y'[x]==3*Cos[y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(3x+ 2c1)

y(x) → −π

2

y(x) → π

2
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20.1.7 problem 7
Internal problem ID [2549]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 7� �
dsolve(x*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = xc1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[x*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → 0
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20.1.8 problem 8
Internal problem ID [2550]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1− x) y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve((1-x)*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1
x− 1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20� �
DSolve[(1-x)*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
1− x

y(x) → 0
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20.1.9 problem 9
Internal problem ID [2551]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 4xy
x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=(4*x*y(x))/(x^2+1),y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)2
3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20� �
DSolve[y'[x]==(4*x*y[x])/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 + 1

)2
y(x) → 0
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20.1.10 problem 10
Internal problem ID [2552]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y
x2 − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)=(2*y(x))/(x^2-1),y(x), singsol=all)� �

y(x) = c1(−x2 + 1)
(x+ 1)2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 22� �
DSolve[y'[x]==(2*y[x])/(x^2-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1(x− 1)
x+ 1

y(x) → 0
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20.1.11 problem 11
Internal problem ID [2553]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 − y2 = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 14� �
dsolve([x^2*diff(y(x),x)-y(x)^2=0,y(1) = -1],y(x), singsol=all)� �

y(x) = − x

2x− 1

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 14� �
DSolve[{x^2*y'[x]-y[x]^2==0,y[1]==-1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

1− 2x
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20.1.12 problem 12
Internal problem ID [2554]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2yx = 0

With initial conditions

[y(0) = 5]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)+2*x*y(x)=0,y(0) = 5],y(x), singsol=all)� �

y(x) = 5 e−x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[{y'[x]+2*x*y[x]==0,y[0]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5e−x2
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20.1.13 problem 13
Internal problem ID [2555]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cot(x)y′ − y = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 10� �
dsolve([cot(x)*diff(y(x),x)=y(x),y(0) = 2],y(x), singsol=all)� �

y(x) = 2
cos(x)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 9� �
DSolve[{Cot[x]*y'[x]==y[x],y[0]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sec(x)
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20.1.14 problem 14
Internal problem ID [2556]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x e−2y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)=x*exp(-2*y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = ln (x2 + 1)
2

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 15� �
DSolve[{y'[x]==x*Exp[-2*y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log

(
x2 + 1

)
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20.1.15 problem 15
Internal problem ID [2557]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2yx− 2x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)-2*x*y(x)=2*x,y(0) = 1],y(x), singsol=all)� �

y(x) = −1 + 2 ex2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 14� �
DSolve[{y'[x]-2*x*y[x]==2*x,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ex2 − 1
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20.1.16 problem 16
Internal problem ID [2558]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− yx− y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 10� �
dsolve([x*diff(y(x),x)=x*y(x)+y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = x ex−1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 12� �
DSolve[{x*y'[x]==x*y[x]+y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex−1x
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20.1.17 problem 17
Internal problem ID [2559]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x3 + 1

)
y′ − 3 tan(x)x2 = 0

With initial conditions [
y(0) = π

2

]
3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 36� �
dsolve([(1+x^3)*diff(y(x),x)=3*x^2*tan(x),y(0) = 1/2*Pi],y(x), singsol=all)� �

y(x) = 3
(∫ x

0

_z1 2 tan (_z1 )
(_z1 + 1) (_z1 2 − _z1 + 1)d_z1

)
+ π

2

3 Solution by Mathematica
Time used: 7.785 (sec). Leaf size: 35� �
DSolve[{(1+x^3)*y'[x]==3*x^2*Tan[x],y[0]==Pi/2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

0

3K[1]2 tan(K[1])
K[1]3 + 1 dK[1] + π

2
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20.1.18 problem 18
Internal problem ID [2560]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x cos(y)y′ − 1− sin(y) = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 8� �
dsolve([x*cos(y(x))*diff(y(x),x)=1+sin(y(x)),y(1) = 0],y(x), singsol=all)� �

y(x) = arcsin (x− 1)

3 Solution by Mathematica
Time used: 18.446 (sec). Leaf size: 53� �
DSolve[{x*Cos[y[x]]*y'[x]==1+Sin[y[x]],y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2ArcCos
(
1
2
(√

2− x +
√
x
))

y(x) → 2ArcCos
(
1
2
(√

2− x +
√
x
))
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20.1.19 problem 19
Internal problem ID [2561]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− 2y(y − 1) = 0

With initial conditions [
y

(
1
2

)
= 2
]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 15� �
dsolve([x*diff(y(x),x)=2*y(x)*(y(x)-1),y(1/2) = 2],y(x), singsol=all)� �

y(x) = − 1
2x2 − 1

3 Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 14� �
DSolve[{x*y'[x]==2*y[x]*(y[x]-1),y[1/2]==2},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
1− 2x2
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20.1.20 problem 20
Internal problem ID [2562]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x− 1 + y2 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 13� �
dsolve([2*x*diff(y(x),x)=1-y(x)^2,y(1) = 0],y(x), singsol=all)� �

y(x) = x− 1
x+ 1

3 Solution by Mathematica
Time used: 0.412 (sec). Leaf size: 14� �
DSolve[{2*x*y'[x]==1-y[x]^2,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 1
x+ 1
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20.1.21 problem 21
Internal problem ID [2563]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1− x) y′ − yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1-x)*diff(y(x),x)=x*y(x),y(x), singsol=all)� �

y(x) = c1e−x

x− 1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23� �
DSolve[(1-x)*y'[x]==x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

x− 1
y(x) → 0
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20.1.22 problem 22
Internal problem ID [2564]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ − y

(
x2 + 1

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve((x^2-1)*diff(y(x),x)=(x^2+1)*y(x),y(x), singsol=all)� �

y(x) = ex(x− 1) c1
x+ 1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 25� �
DSolve[(x^2-1)*y'[x]==(x^2+1)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1e
x(x− 1)
x+ 1

y(x) → 0
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20.1.23 problem 23
Internal problem ID [2565]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=exp(x)*(y(x)^2+1),y(x), singsol=all)� �

y(x) = tan (ex + c1)

3 Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 26� �
DSolve[y'[x]==Exp[x]*(y[x]^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan (ex + c1)

y(x) → −i

y(x) → i
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20.1.24 problem 24
Internal problem ID [2566]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

eyy′ + 2x− 2 eyx = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 19� �
dsolve(exp(y(x))*diff(y(x),x)+2*x=2*x*exp(y(x)),y(x), singsol=all)� �

y(x) = − ln
(
− 1
−1 + ex2c1

)

3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 21� �
DSolve[Exp[y[x]]*y'[x]+2*x==2*x*Exp[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
1 + ex

2+c1
)

y(x) → 0
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20.1.25 problem 25
Internal problem ID [2567]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y e2xy′ + 2x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.12 (sec). Leaf size: 16� �
dsolve([exp(2*x)*y(x)*diff(y(x),x)+2*x=0,y(0) = 1],y(x), singsol=all)� �

y(x) =
√

(1 + 2x) e−2x

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 20� �
DSolve[{Exp[2*x]*y[x]*y'[x]+2*x==0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

e−2x(2x+ 1)
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20.1.26 problem 26
Internal problem ID [2568]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′yx−
√
y2 − 9 = 0

With initial conditions

[y
(
e4
)
= 5]

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 12� �
dsolve([x*y(x)*diff(y(x),x)=sqrt(y(x)^2-9),y(exp(4)) = 5],y(x), singsol=all)� �

y(x) =
√

9 + ln(x)2

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 32� �
DSolve[{x*y[x]*y'[x]==Sqrt[y[x]^2-9],y[Exp[4]]==5},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

log2(x) + 9

y(x) →
√

(log(x)− 16) log(x) + 73
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20.1.27 problem 27
Internal problem ID [2569]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y − 1) y′ − 1− x+ y = 0

3 Solution by Maple
Time used: 0.258 (sec). Leaf size: 27� �
dsolve((x+y(x)-1)*diff(y(x),x)=(x-y(x)+1),y(x), singsol=all)� �

y(x) = 1−
xc1 +

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 47� �
DSolve[(x+y[x]-1)*y'[x]==(x-y[x]+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x2 + 1 + c1 − x+ 1

y(x) →
√

2x2 + 1 + c1 − x+ 1
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20.1.28 problem 28
Internal problem ID [2570]

Book: Advanced Mathematica, Book2, Perkin and Perkin, 1992
Section: Chapter 11.3, page 316
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′yx− 2x2 + y2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve(x*y(x)*diff(y(x),x)=2*x^2-y(x)^2,y(x), singsol=all)� �

y(x) =
√
x4 + c1
x

y(x) = −
√

x4 + c1
x

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 38� �
DSolve[x*y[x]*y'[x]==2*x^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x4 + c1
x

y(x) →
√
x4 + c1
x
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21.1.1 problem 1.a
Internal problem ID [2571]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 1.a.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 − y2 + y′yx = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 28� �
dsolve((x^2-y(x)^2)+x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

−2 ln(x) + c1 x

y(x) = −
√

−2 ln(x) + c1 x

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 36� �
DSolve[(x^2-y[x]^2)+x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

−2 log(x) + c1

y(x) → x
√
−2 log(x) + c1

3749



21.1. Chapter 2, section 7, page 37 CHAPTER 21. DIFFERENTIAL . . .

21.1.2 problem 1.b
Internal problem ID [2572]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 1.b.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x2 − 2yx− 2y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)-2*x*y(x)-2*y(x)^2=0,y(x), singsol=all)� �

y(x) = x2

−2x+ c1

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 22� �
DSolve[x^2*y'[x]-2*x*y[x]-2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

−2x+ c1

y(x) → 0
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21.1.3 problem 1.c
Internal problem ID [2573]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 1.c.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x2 − 3
(
x2 + y2

)
arctan

(y
x

)
− yx = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)=3*(x^2+y(x)^2)*arctan(y(x)/x)+x*y(x),y(x), singsol=all)� �

y(x) = tan
(
c1x

3)x
3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 37� �
DSolve[x^2*y'[x]==3*(x^2+y[x]^2)*Arctan[y[x]/x]+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
Arctan(K[1]) (K[1]2 + 1)dK[1] = 3 log(x) + c1, y(x)

]
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21.1.4 problem 1.d
Internal problem ID [2574]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 1.d.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x sin
(y
x

)
y′ − sin

(y
x

)
y − x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve(x*sin(y(x)/x)*diff(y(x),x)=y(x)*sin(y(x)/x)+x,y(x), singsol=all)� �

y(x) = (π − arccos (ln(x) + c1))x

3 Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 33� �
DSolve[x*Sin[y[x]/x]*y'[x]==y[x]*Sin[y[x]/x]+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−π + ArcCos(log(x) + c1))

y(x) → x(π − ArcCos(log(x) + c1))
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21.1.5 problem 1.
Internal problem ID [2575]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 1..
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′x− y − 2 e−
y
x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)=y(x)+2*exp(- y(x)/x),y(x), singsol=all)� �

y(x) = ln
(
2xc1 − 2

x

)
x

3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 16� �
DSolve[x*y'[x]==y[x]+2*Exp[- y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log
(
−2
x
+ c1

)
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21.1.6 problem 3.a
Internal problem ID [2576]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 3.a.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x+ y)2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=(x+y(x))^2,y(x), singsol=all)� �

y(x) = −x− tan (c1 − x)

3 Solution by Mathematica
Time used: 0.494 (sec). Leaf size: 14� �
DSolve[y'[x]==(x+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(x+ c1)
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21.1.7 problem 3.b
Internal problem ID [2577]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 3.b.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
(
sin2 (1 + x− y)

)
= 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=sin(x-y(x)+1)^2,y(x), singsol=all)� �

y(x) = x+ 1 + arctan (c1 − x)

3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 33� �
DSolve[y'[x]==Sin[x-y[x]+1]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve[2y(x)− 2(tan(−y(x) + x+ 1)− ArcTan(tan(−y(x) + x+ 1))) = c1, y(x)]
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21.1.8 problem 5.a
Internal problem ID [2578]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 5.a.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y + 4
x− y − 6 = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=(x+y(x)+4)/(x-y(x)-6),y(x), singsol=all)� �

y(x) = −5− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 58� �
DSolve[y'[x]==(x+y[x]+4)/(x-y[x]-6),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x) + x+ 4
y(x)− x+ 6

)
+ log

(
x2 + y(x)2 + 10y(x)− 2x+ 26

2(x− 1)2

)
+ 2 log(x− 1) + c1 = 0, y(x)

]
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21.1.9 problem 5.b
Internal problem ID [2579]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 7, page 37
Problem number: 5.b.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y + 4
x+ y − 6 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x+y(x)+4)/(x+y(x)-6),y(x), singsol=all)� �

y(x) = −x− 5 LambertW
(
−e− 2x

5 c1e
1
5

5

)
+ 1

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26� �
DSolve[y'[x]==(x+y[x]+4)/(x+y[x]-6),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5ProductLog
(
−e−

2x
5 −1+c1

)
− x+ 1
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21.2 Chapter 2, section 8, page 41

Local contents
21.2.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3759
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21.2.1 problem 1
Internal problem ID [2580]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve (
x+ 2

y

)
y′ + y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 19� �
dsolve((x+2/y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e
−LambertW

(
x e

c1
2

2

)
+ c1

2

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 53� �
DSolve[(x+2/y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2ProductLog

(
−1

2

√
ec1x2

)
x

y(x) →
2ProductLog

(
1
2

√
ec1x2

)
x
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21.2.2 problem 2
Internal problem ID [2581]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

sin(x) tan(y) + 1 + cos(x)
(
sec2(y)

)
y′ = 0

7 Solution by Maple� �
dsolve((sin(x)*tan(y(x))+1)+(cos(x)*sec(y(x))^2)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 17.555 (sec). Leaf size: 70� �
DSolve[(Sin[x]*Tan[y[x]]+1)+(Cos[x]*Sec[y[x]]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcTan(sin(x) + c1 cos(x))

y(x) → −1
2i(log(−i cos(x))− log(i cos(x)))

y(x) → 1
2i(log(−i cos(x))− log(i cos(x)))
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21.2.3 problem 3
Internal problem ID [2582]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

y − x3 +
(
y3 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve((y(x)-x^3)+(x+y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

−x4

4 + xy(x) + y(x)4
4 + c1 = 0
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3 Solution by Mathematica
Time used: 69.089 (sec). Leaf size: 1126� �
DSolve[(y[x]-x^3)+(x+y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

+

√√√√√√√√√
6
√
2 x√√√√√√ 3

√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√√√√
6
√
2 x√√√√√√ 3

√
9x2 +

√
3
√
27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

−
√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√ 3
√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

−

√√√√√√√√√
− 6

√
2 x√√√√√√ 3

√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√ 3
√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

+

√√√√√√√√√
− 6

√
2 x√√√√√√ 3

√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3
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21.2.4 problem 4
Internal problem ID [2583]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

2y2 − 4x+ 5− (4− 2y + 4yx) y′ = 0

7 Solution by Maple� �
dsolve((2*y(x)^2-4*x+5)=(4-2*y(x)+4*x*y(x))*diff(y(x),x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*y[x]^2-4*x+5)==(4-2*y[x]+4*x*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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21.2.5 problem 5
Internal problem ID [2584]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y + y cos (yx) + (x+ x cos (yx)) y′ = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 17� �
dsolve((y(x)+y(x)*cos(x*y(x)))+(x+x*cos(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = π

x

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 49� �
DSolve[(y[x]+y[x]*Cos[x*y[x]])+(x+x*Cos[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −π

x

y(x) → π

x

y(x) → c1
x

y(x) → −π

x

y(x) → π

x
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21.2.6 problem 6
Internal problem ID [2585]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(x)
(
cos2(y)

)
+ 2 sin(x) sin(y) cos(y)y′ = 0

3 Solution by Maple
Time used: 0.2 (sec). Leaf size: 31� �
dsolve(cos(x)*cos(y(x))^2+(2*sin(x)*sin(y(x))*cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = π

2

y(x) = arccos
(√

c1 sin(x)
)

y(x) = π − arccos
(√

c1 sin(x)
)
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3 Solution by Mathematica
Time used: 1.99 (sec). Leaf size: 73� �
DSolve[Cos[x]*Cos[y[x]]^2+(2*Sin[x]*Sin[y[x]]*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −π

2

y(x) → π

2

y(x) → −ArcCos
(
−1
4c1
√
sin(x)

)
y(x) → ArcCos

(
−1
4c1
√

sin(x)
)

y(x) → −π

2

y(x) → π

2
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21.2.7 problem 7
Internal problem ID [2586]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(sin(x) sin(y)− eyx) y′ − ey − cos(x) cos(y) = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 16� �
dsolve((sin(x)*sin(y(x))-x*exp(y(x)))*diff(y(x),x)=exp(y(x))+cos(x)*cos(y(x)),y(x), singsol=all)� �

c1 + sin(x) cos (y(x)) + ey(x)x = 0

3 Solution by Mathematica
Time used: 0.615 (sec). Leaf size: 21� �
DSolve[(Sin[x]*Sin[y[x]]-x*Exp[y[x]])*y'[x]==Exp[y[x]]+Cos[x]*Cos[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
(
xey(x) + sin(x) cos(y(x))

)
= c1, y(x)

]
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21.2.8 problem 8
Internal problem ID [2587]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−
sin
(

x
y

)
y

+
x sin

(
x
y

)
y′

y2
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 13� �
dsolve(-1/y(x)*sin(x/y(x))+x/y(x)^2*sin(x/y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

π − c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19� �
DSolve[-1/y[x]*Sin[x/y[x]]+x/y[x]^2*Sin[x/y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → ComplexInfinity

y(x) → ComplexInfinity

3768



21.2. Chapter 2, section 8, page 41 CHAPTER 21. DIFFERENTIAL . . .

21.2.9 problem 9
Internal problem ID [2588]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y + (1− x) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve((1+y(x))+(1-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1 + (x− 1) c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18� �
DSolve[(1+y[x])+(1-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1(x− 1)

y(x) → −1
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21.2.10 problem 10
Internal problem ID [2589]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

2xy3 + cos(x)y +
(
3x2y2 + sin(x)

)
y′ = 0
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3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 375� �
dsolve((2*x*y(x)^3+y(x)*cos(x))+(3*x^2*y(x)^2+sin(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108xc1
) 1

3

6x
− 2 sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108xc1
) 1

3

y(x) = −

(
12

√
3
√
27c21x2 + 4 (sin3(x)) − 108xc1

) 1
3

12x
+ sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108xc1
) 1

3

−

i
√
3


12

√
3
√

27c21x2 + 4 (sin3(x)) −108xc1

 1
3

6x + 2 sin(x)

x

12
√
3
√

27c21x2 + 4 (sin3(x)) −108xc1

 1
3


2

y(x) = −

(
12

√
3
√
27c21x2 + 4 (sin3(x)) − 108xc1

) 1
3

12x
+ sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108xc1
) 1

3

+

i
√
3


12

√
3
√

27c21x2 + 4 (sin3(x)) −108xc1

 1
3

6x + 2 sin(x)

x

12
√
3
√
27c21x2 + 4 (sin3(x)) −108xc1

 1
3


2
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3 Solution by Mathematica
Time used: 2.133 (sec). Leaf size: 328� �
DSolve[(2*x*y[x]^3+y[x]*Cos[x])+(3*x^2*y[x]^2+Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

3
√
2 32/3x2

−
3

√
2
3 sin(x)

3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

y(x) →
3

√
−2
3 sin(x)

3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

+
i
(√

3 + i
)

3

√
27c1x4 + 3

√
12x6 sin3(x) + 81c12x8

6 3
√
2 x2

y(x)

→
x2 sin(x)Root

[
#13 + 1152&, 2

]
+ 3

√
3
(
−1− i

√
3
)(

18c1x4 + 2
√
12x6 sin3(x) + 81c12x8

)
2/3

12x2 3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8
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21.2.11 problem 11
Internal problem ID [2590]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 8, page 41
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Riccati]

Solve

1− y

1− x2y2
− xy′

1− x2y2
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(1=y(x)/(1-x^2*y(x)^2)+x/(1-x^2*y(x)^2)*diff(y(x),x),y(x), singsol=all)� �

y(x) = − e−2xc1 + 1
x (e−2xc1 − 1)

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 18� �
DSolve[1==y[x]/(1-x^2*y[x]^2)+x/(1-x^2*y[x]^2)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh(x+ ic1)
x

3773



21.3. Chapter 2, section 10, page 47 CHAPTER 21. DIFFERENTIAL . . .

21.3 Chapter 2, section 10, page 47

Local contents
21.3.1 problem 2(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3775
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21.3.1 problem 2(a)
Internal problem ID [2591]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
3x2 − y2

)
y′ − 2yx = 0
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3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 402� �
dsolve((3*x^2-y(x)^2)*diff(y(x),x)-2*x*y(x)=0,y(x), singsol=all)� �

y(x) =

(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3

6c1
+ 2

3c1
(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3
+ 1

3c1

y(x) = −

(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3

12c1
− 1

3c1
(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3
+ 1

3c1

−

i
√
3


12

√
3 x

√
27c21x2 − 4 c1−108c21x2+8

 1
3

6c1 − 2

3c1

12
√
3 x

√
27c21x2 − 4 c1−108c21x2+8

 1
3


2

y(x) = −

(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3

12c1
− 1

3c1
(
12

√
3 x

√
27c21x2 − 4 c1 − 108c21x2 + 8

) 1
3
+ 1

3c1

+

i
√
3


12

√
3 x

√
27c21x2 − 4 c1−108c21x2+8

 1
3

6c1 − 2

3c1

12
√
3 x

√
27c21x2 − 4 c1−108c21x2+8

 1
3


2
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3 Solution by Mathematica
Time used: 33.173 (sec). Leaf size: 419� �
DSolve[(3*x^2-y[x]^2)*y'[x]-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0
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21.3.2 problem 2(b)
Internal problem ID [2592]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class B]]

Solve

yx− 1 +
(
x2 − yx

)
y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve((x*y(x)-1)+(x^2-x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x−
√

x2 − 2 ln(x) + 2c1

y(x) = x+
√

x2 − 2 ln(x) + 2c1

3 Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 68� �
DSolve[(x*y[x]-1)+(x^2-x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+
√

−1
x

√
−x (x2 − 2 log(x) + c1)

y(x) → x+ x

(
−1
x

)3/2√
−x (x2 − 2 log(x) + c1)
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21.3.3 problem 2(c)
Internal problem ID [2593]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x+ 3y4x3) y′ + y = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 129� �
dsolve((x+3*x^3*y(x)^4)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = −

√
−6xc1

(
−x+

√
12c21 + x2

)
6xc1

y(x) =

√
−6xc1

(
−x+

√
12c21 + x2

)
6xc1

y(x) = −

√
6

√
xc1

(
x+

√
12c21 + x2

)
6xc1

y(x) =

√
6

√
xc1

(
x+

√
12c21 + x2

)
6xc1
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3 Solution by Mathematica
Time used: 2.908 (sec). Leaf size: 166� �
DSolve[(x+3*x^3*y[x]^4)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1 −

√
x2 (3 + c12x2)

x2
√
3

y(x) →

√
c1 −

√
x2 (3 + c12x2)

x2
√
3

y(x) → −

√√
x2 (3 + c12x2)

x2 + c1
√
3

y(x) →

√√
x2 (3 + c12x2)

x2 + c1
√
3

y(x) → 0
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21.3.4 problem 4(a)
Internal problem ID [2594]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve (
x− 1− y2

)
y′ − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve((x-1-y(x)^2)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1
2 −

√
c21 − 4x+ 4

2

y(x) = c1
2 +

√
c21 − 4x+ 4

2

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 56� �
DSolve[(x-1-y[x]^2)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1 −

√
−4x+ 4 + c12

)
y(x) → 1

2

(√
−4x+ 4 + c12 + c1

)
y(x) → 0
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21.3.5 problem 4(b)
Internal problem ID [2595]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y −
(
x+ xy3

)
y′ = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 20� �
dsolve(y(x)-(x+x*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x e−
LambertW

(
x3e3c1

)
3 +c1

3 Solution by Mathematica
Time used: 30.071 (sec). Leaf size: 76� �
DSolve[y[x]-(x+x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
ProductLog (e3c1x3)

y(x) → − 3
√
−1 3

√
ProductLog (e3c1x3)

y(x) → (−1)2/3 3
√

ProductLog (e3c1x3)

y(x) → 0
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21.3.6 problem 4(c)
Internal problem ID [2596]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x− x5 − y2x3 − y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x)=x^5+x^3*y(x)^2+y(x),y(x), singsol=all)� �

y(x) = tan
(
x4

4 + c1

)
x

3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 18� �
DSolve[x*y'[x]==x^5+x^3*y[x]^2+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(
x4

4 + c1

)
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21.3.7 problem 4(d)
Internal problem ID [2597]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 4(d).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ − y + x = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 24� �
dsolve((y(x)+x)*diff(y(x),x)=(y(x)-x),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 34� �
DSolve[(y[x]+x)*y'[x]==(y[x]-x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
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21.3.8 problem 4(e)
Internal problem ID [2598]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 10, page 47
Problem number: 4(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x− y − x2 − 9y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)=y(x)+x^2+9*y(x)^2,y(x), singsol=all)� �

y(x) = tan (3x+ 3c1)x
3

3 Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 17� �
DSolve[x*y'[x]==y[x]+x^2+9*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3x tan(3(x+ c1))

3785



21.4. Chapter 2, section 11, page 49 CHAPTER 21. DIFFERENTIAL . . .

21.4 Chapter 2, section 11, page 49

Local contents
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21.4.1 problem 2(a)
Internal problem ID [2599]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− 3y − x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)-3*y(x)=x^4,y(x), singsol=all)� �

y(x) = (c1 + x)x3

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 13� �
DSolve[x*y'[x]-3*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(x+ c1)
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21.4.2 problem 2(b)
Internal problem ID [2600]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y − 1
e2x + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+y(x)=1/(1+exp(2*x)),y(x), singsol=all)� �

y(x) = (arctan (ex) + c1) e−x

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]==1/(1+Exp[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(ArcTan(ex) + c1)
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21.4.3 problem 2(c)
Internal problem ID [2601]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + 2yx− cot(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve((1+x^2)*diff(y(x),x)+2*x*y(x)=cot(x),y(x), singsol=all)� �

y(x) = ln (sin(x)) + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 19� �
DSolve[(1+x^2)*y'[x]+2*x*y[x]==Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(sin(x)) + c1
x2 + 1
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21.4.4 problem 2(d)
Internal problem ID [2602]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 2x e−x − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)+y(x)=2*x*exp(-x)+x^2,y(x), singsol=all)� �

y(x) = x2 − 2x+ x2e−x + 2 + e−xc1

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 24� �
DSolve[y'[x]+y[x]==2*x*Exp[-x]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x2 + c1

)
+ (x− 2)x+ 2
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21.4.5 problem 2(e)
Internal problem ID [2603]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + cot(x)y − 2x csc(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+y(x)*cot(x)=2*x*csc(x),y(x), singsol=all)� �

y(x) = x2 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 14� �
DSolve[y'[x]+y[x]*Cot[x]==2*x*Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + c1

)
csc(x)
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21.4.6 problem 2(f)
Internal problem ID [2604]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, section 11, page 49
Problem number: 2(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y − x3 − y′x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((2*y(x)-x^3)=x*diff(y(x),x),y(x), singsol=all)� �

y(x) = (c1 − x)x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 15� �
DSolve[(2*y[x]-x^3)==x*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(−x+ c1)
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21.5.1 problem 2
Internal problem ID [2605]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

(−yx+ 1) y′ − y2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 19� �
dsolve((1-x*y(x))*diff(y(x),x)=y(x)^2,y(x), singsol=all)� �

y(x) = e−LambertW
(
−x e−c1

)
−c1

3 Solution by Mathematica
Time used: 4.54 (sec). Leaf size: 25� �
DSolve[(1-x*y[x])*y'[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog(−e−c1x)
x

y(x) → 0
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21.5.2 problem 3
Internal problem ID [2606]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ 3y + 1 + (2y − 3x+ 5) y′ = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 31� �
dsolve((2*x+3*y(x)+1)+(2*y(x)-3*x+5)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1− tan
(
RootOf

(
3_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 68� �
DSolve[(2*x+3*y[x]+1)+(2*y[x]-3*x+5)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
54ArcTan

(
3y(x) + 2x+ 1
2y(x)− 3x+ 5

)
+ 18 log

(
4(x2 + y(x)2 + 2y(x)− 2x+ 2)

13(x− 1)2

)
+ 36 log(x− 1) + 13c1 = 0, y(x)

]
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21.5.3 problem 4
Internal problem ID [2607]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x−
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 49� �
dsolve(x*diff(y(x),x)=sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)2
x2 + y(x)

√
x2 + y(x)2
x2 + ln

(
y(x) +

√
x2 + y(x)2

)
− 3 ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 62� �
DSolve[x*y'[x]==Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve

12

y(x)

(√
y(x)2
x2 + 1 + y(x)

x

)
x

+ tanh−1

 y(x)

x

√
y(x)2
x2 + 1


 = log(x) + c1, y(x)



3796



21.5. Chapter 2, End of chapter, page 61 CHAPTER 21. DIFFERENTIAL . . .

21.5.4 problem 5
Internal problem ID [2608]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y2 −
(
x3 − yx

)
y′ = 0

3 Solution by Maple
Time used: 0.302 (sec). Leaf size: 285� �
dsolve(y(x)^2=(x^3-x*y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) = c1


(
−x3 +

√
x6 − c31

) 1
3

x3 + c1

x3
(
−x3 +

√
x6 − c31

) 1
3

x2

y(x)

=

c1

−
2

−x3+

√
x6 − c31

 1
3

x3 − 2c1

x3

−x3+

√
x6 − c31

 1
3
− 2i

√
3


−x3+

√
x6 − c31

 1
3

x3 − c1

x3

−x3+

√
x6 − c31

 1
3


x2

4
y(x)

=

c1

−
2

−x3+

√
x6 − c31

 1
3

x3 − 2c1

x3

−x3+

√
x6 − c31

 1
3
+ 2i

√
3


−x3+

√
x6 − c31

 1
3

x3 − c1

x3

−x3+

√
x6 − c31

 1
3


x2

4
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3 Solution by Mathematica
Time used: 95.156 (sec). Leaf size: 550� �
DSolve[y[x]^2==(x^3-x*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2


1

− 9

9
3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

−1+e
3c1
8 x6

− 9

3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

+ 9



y(x) → x2


1

− 18

9i
(√

3 +i

)
3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

−1+e
3c1
8 x6

+ 9+9i
√
3

3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

+ 18



y(x) → x2


1

− 18
(
−9−9i

√
3
)

3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

−1+e
3c1
8 x6

+ 9−9i
√
3

3

√
−e

3c1
4 x12 + 2e

3c1
8 x6 +

√
e

3c1
8 x6

(
−1 + e

3c1
8 x6

)
3 − 1

+ 18


y(x) → 0

y(x) → 2x2

3
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21.5.5 problem 6
Internal problem ID [2609]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x2 + y + y3 −
(
y2x3 − x

)
y′ = 0

7 Solution by Maple� �
dsolve((x^2+y(x)^3+y(x))=(x^3*y(x)^2-x)*diff(y(x),x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x^2+y[x]^3+y[x])==(x^3*y[x]^2-x)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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21.5.6 problem 8
Internal problem ID [2610]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y − x cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+y(x)=x*cos(x),y(x), singsol=all)� �

y(x) = cos(x) + sin(x)x+ c1
x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 17� �
DSolve[x*y'[x]+y[x]==x*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + cos(x) + c1
x
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21.5.7 problem 9
Internal problem ID [2611]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve (
yx− x2) y′ − y2 = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 21� �
dsolve((x*y(x)-x^2)*diff(y(x),x)=y(x)^2,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 8.933 (sec). Leaf size: 25� �
DSolve[(x*y[x]-x^2)*y'[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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21.5.8 problem 10
Internal problem ID [2612]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve (
ex − 3x2y2

)
y′ + exy − 2xy3 = 0
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3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 347� �
dsolve((exp(x)-3*x^2*y(x)^2)*diff(y(x),x)+y(x)*exp(x)=2*x*y(x)^3,y(x), singsol=all)� �

y(x) =

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

6x + 2 ex

x

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

y(x) = −

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

12x − ex

x

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

−

i
√
3


108xc1+12

√
81c21x2 − 12 e3x

 1
3

6x − 2 ex

x

108xc1+12

√
81c21x2 − 12 e3x

 1
3


2

y(x) = −

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

12x − ex

x

(
108xc1 + 12

√
81c21x2 − 12 e3x

) 1
3

+

i
√
3


108xc1+12

√
81c21x2 − 12 e3x

 1
3

6x − 2 ex

x

108xc1+12

√
81c21x2 − 12 e3x

 1
3


2
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3 Solution by Mathematica
Time used: 1.933 (sec). Leaf size: 326� �
DSolve[(Exp[x]-3*x^2*y[x]^2)*y'[x]+y[x]*Exp[x]==2*x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2 3
√
3 exx2 + 3

√
2
(
9c1x4 +

√
−12e3xx6 + 81c12x8

)
2/3

62/3x2 3
√

9c1x4 +
√

−12e3xx6 + 81c12x8

y(x) →
−2 3

√
−3 exx2 + (−1)2/3 3

√
2
(
9c1x4 +

√
−12e3xx6 + 81c12x8

)
2/3

62/3x2 3
√

9c1x4 +
√

−12e3xx6 + 81c12x8

y(x) →
exRoot

[
3#13 − 2&, 3

]
3
√

9c1x4 +
√

−12e3xx6 + 81c12x8
−

3

√
−1
2

3
√
9c1x4 +

√
−12e3xx6 + 81c12x8

32/3x2
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21.5.9 problem 12
Internal problem ID [2613]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2 + y − y′x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve((x^2+y(x))=x*diff(y(x),x),y(x), singsol=all)� �

y(x) = (c1 + x)x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 11� �
DSolve[(x^2+y[x])==x*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ c1)
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21.5.10 problem 13
Internal problem ID [2614]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y − cos(x)x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(x*diff(y(x),x)+y(x)=x^2*cos(x),y(x), singsol=all)� �

y(x) = sin(x)x2 − 2 sin(x) + 2x cos(x) + c1
x

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 25� �
DSolve[x*y'[x]+y[x]==x^2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x2 − 2) sin(x) + 2x cos(x) + c1
x
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21.5.11 problem 14
Internal problem ID [2615]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

6x+ 4y + 3 + (3x+ 2y + 2) y′ = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 15� �
dsolve((6*x+4*y(x)+3)+(3*x+2*y(x)+2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3x
2 + LambertW

(
e−x

2 c1
)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 25� �
DSolve[(6*x+4*y[x]+3)+(3*x+2*y[x]+2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x
2 + ProductLog

(
−e−

x
2−1+c1

)
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21.5.12 problem 15
Internal problem ID [2616]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _exact]

Solve

cos (x+ y)− x sin (x+ y)− x sin (x+ y) y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 14� �
dsolve(cos(x+y(x))-x*sin(x+y(x))=x*sin(x+y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) = −x+ arccos
(c1
x

)
3 Solution by Mathematica
Time used: 5.104 (sec). Leaf size: 35� �
DSolve[Cos[x+y[x]]-x*Sin[x+y[x]]==x*Sin[x+y[x]]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− ArcCos
(
−c1

x

)
y(x) → −x+ ArcCos

(
−c1

x

)
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21.5.13 problem 17
Internal problem ID [2617]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y2eyx + cos(x) + (eyx + xy eyx) y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 16� �
dsolve((y(x)^2*exp(x*y(x))+cos(x))+(exp(x*y(x))+x*y(x)*exp(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = LambertW (−x(c1 + sin(x)))
x

3 Solution by Mathematica
Time used: 89.129 (sec). Leaf size: 19� �
DSolve[(y[x]^2*Exp[x*y[x]]+Cos[x])+(Exp[x*y[x]]+x*y[x]*Exp[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog(x(− sin(x) + c1))
x
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21.5.14 problem 18
Internal problem ID [2618]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _exact, _dAlembert]

Solve

y′ ln (x− y)− 1− ln (x− y) = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)*ln(x-y(x))=1+ln(x-y(x)),y(x), singsol=all)� �

y(x) = −eLambertW
(
(c1−x)e−1)+1 + x

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 26� �
DSolve[y'[x]*Log[x-y[x]]==1+Log[x-y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve[(x− y(x))(− log(x− y(x)))− y(x) = c1, y(x)]
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21.5.15 problem 19
Internal problem ID [2619]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2yx− e−x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+2*x*y(x)=exp(-x^2),y(x), singsol=all)� �

y(x) = (c1 + x) e−x2

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 17� �
DSolve[y'[x]+2*x*y[x]==Exp[-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(x+ c1)
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21.5.16 problem 20
Internal problem ID [2620]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 − 3yx− 2x2 −
(
x2 − yx

)
y′ = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 59� �
dsolve((y(x)^2-3*x*y(x)-2*x^2)=(x^2-x*y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) =
c1x

2 −
√

2c21x4 + 1
c1x

y(x) =
c1x

2 +
√
2c21x4 + 1

c1x

3 Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 99� �
DSolve[(y[x]^2-3*x*y[x]-2*x^2)==(x^2-x*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x4 + e2c1

x

y(x) → x+
√
2x4 + e2c1

x

y(x) → x−
√
2
√
x4

x

y(x) →
√
2
√
x4

x
+ x
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21.5.17 problem 21
Internal problem ID [2621]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + 2yx− 4x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve((1+x^2)*diff(y(x),x)+2*x*y(x)=4*x^3,y(x), singsol=all)� �

y(x) = x4 + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19� �
DSolve[(1+x^2)*y'[x]+2*x*y[x]==4*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 + c1
x2 + 1
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21.5.18 problem 22
Internal problem ID [2622]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y)− y sin (yx) + (ex cos(y)− x sin (yx)) y′ = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 16� �
dsolve((exp(x)*sin(y(x))-y(x)*sin(x*y(x)))+(exp(x)*cos(y(x))-x*sin(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

ex sin (y(x)) + cos (xy(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.533 (sec). Leaf size: 19� �
DSolve[(Exp[x]*Sin[y[x]]-y[x]*Sin[x*y[x]])+(Exp[x]*Cos[y[x]]-x*Sin[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[ex sin(y(x)) + cos(xy(x)) = c1, y(x)]
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21.5.19 problem 24
Internal problem ID [2623]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve (
eyx+ y − x2) y′ − 2yx+ ey + x = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 28� �
dsolve((x*exp(y(x))+y(x)-x^2)*diff(y(x),x)=(2*x*y(x) -exp(y(x))-x),y(x), singsol=all)� �

−x2y(x) + ey(x)x+ x2

2 + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 35� �
DSolve[(x*Exp[y[x]]+y[x]-x^2)*y'[x]==(2*x*y[x] -Exp[y[x]]-x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2(−y(x)) + x2

2 + xey(x) + y(x)2
2 = c1, y(x)

]
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21.5.20 problem 25
Internal problem ID [2624]

Book: Differential equations with applications and historial notes, George F. Simmons, 1971
Section: Chapter 2, End of chapter, page 61
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(x+ 1) ex − (exx− eyy) y′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 20� �
dsolve(exp(x)*(1+x)=(x*exp(x)-y(x)*exp(y(x)))*diff(y(x),x),y(x), singsol=all)� �

x ex−y(x) + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 26� �
DSolve[Exp[x]*(1+x)==(x*Exp[x]-y[x]*Exp[y[x]])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2y(x)

2 − xex−y(x) = c1, y(x)
]
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22.1.1 problem 1
Internal problem ID [2625]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 + 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(2*x*y(x)+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
x2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 16� �
DSolve[2*x*y[x]+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x2

y(x) → 0
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22.1.2 problem 2
Internal problem ID [2626]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (x− y) y′ = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 22� �
dsolve([(x+y(x))+(x-y(x))*diff(y(x),x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) =
(
1 +

√
2
)
x

y(x) = −
(√

2 − 1
)
x

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 40� �
DSolve[{(x+y[x])+(x-y[x])*y'[x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2
√
x2

y(x) →
√
2
√
x2 + x
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22.1.3 problem 3
Internal problem ID [2627]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ ln(x) + x+ y

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(ln(x)*diff(y(x),x)+(x+y(x))/x=0,y(x), singsol=all)� �

y(x) = c1 − x

ln(x)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 16� �
DSolve[Log[x]*y'[x]+(x+y[x])/x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1
log(x)
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22.1.4 problem 4
Internal problem ID [2628]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

cos(y)− x sin(y)y′ −
(
sec2(x)

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.775 (sec). Leaf size: 17� �
dsolve([cos(y(x))-x*sin(y(x))*diff(y(x),x)=sec(x)^2,y(0) = 0],y(x), singsol=all)� �

y(x) = arccos
(
tan(x)

x

)
(1− 2_B13)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{Cos[y[x]]-x*Sin[y[x]]*y'[x]==Sec[x]^2,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �
{}
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22.1.5 problem 5
Internal problem ID [2629]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y sin
(
x

y

)
+ x cos

(
x

y

)
− 1 +

x sin
(
x

y

)
−

x2 cos
(

x
y

)
y

 y′ = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 23� �
dsolve((y(x)*sin(x/y(x))+x*cos(x/y(x))-1)+(x*sin(x/y(x))-x^2/y(x)*cos(x/y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

RootOf (x2 sin (_Z ) + _Zc1 − x_Z )

3 Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 20� �
DSolve[(y[x]*Sin[x/y[x]]+x*Cos[x/y[x]]-1)+(x*Sin[x/y[x]]-x^2/y[x]*Cos[x/y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x− xy(x) sin

(
x

y(x)

)
= c1, y(x)

]
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22.1.6 problem 6
Internal problem ID [2630]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.1
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

x

x2 + y2
+ y

x2 +
(

y

x2 + y2
− 1

x

)
y′ = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.12 (sec). Leaf size: 33� �
dsolve([(x/(x^2+y(x)^2)+y(x)/x^2)+(y(x)/(x^2+y(x)^2)-1/x)*diff(y(x),x)=0,y(1) = 0],y(x), singsol=all)� �

y(x) =
x
(
RootOf

(
4 + 4 ln(x)2 + 4 ln(x)_Z + _Z 2 − 4 e_Z)+ 2 ln(x)

)
2

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 28� �
DSolve[{(x/(x^2+y[x]^2)+y[x]/x^2)+(y[x]/(x^2+y[x]^2)-1/x)*y'[x]==0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)
x

− 1
2 log

(
y(x)2
x2 + 1

)
= log(x), y(x)

]
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22.2.1 problem 1
Internal problem ID [2631]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2(1 + y2
)
y′ + y2

(
x2 + 1

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 94� �
dsolve(x^2*(1+y(x)^2)*diff(y(x),x)+y(x)^2*(x^2+1)=0,y(x), singsol=all)� �

y(x) =
−c1x− x2 + 1 +

√
c21x

2 + 2c1x3 + x4 − 2c1x+ 2x2 + 1
2x

y(x) = −
c1x+ x2 +

√
c21x

2 + 2c1x3 + x4 − 2c1x+ 2x2 + 1 − 1
2x

3 Solution by Mathematica
Time used: 0.403 (sec). Leaf size: 95� �
DSolve[x^2*(1+y[x]^2)*y'[x]+y[x]^2*(x^2+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√

4x2 + (−x2 + c1x+ 1) 2 − c1x− 1
2x

y(x) → −x2 +
√

4x2 + (−x2 + c1x+ 1) 2 + c1x+ 1
2x

y(x) → 0
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22.2.2 problem 2
Internal problem ID [2632]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(x− 1) y′ − cot(y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve(x*(x-1)*diff(y(x),x)=cot(y(x)),y(x), singsol=all)� �

y(x) = arccos
(

x

c1 (x− 1)

)

3 Solution by Mathematica
Time used: 18.947 (sec). Leaf size: 55� �
DSolve[x*(x-1)*y'[x]==Cot[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
−ec1(x− 1)

x

)
y(x) → sec−1

(
−ec1(x− 1)

x

)
y(x) → −π

2

y(x) → π

2
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22.2.3 problem 3
Internal problem ID [2633]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ry′ − (a2 − r2) tan(y)
a2 + r2

= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(r*diff(y(r),r)= (a^2-r^2)/(a^2+r^2)*tan(y(r)),y(r), singsol=all)� �

y(r) = arcsin
(

rc1
a2 + r2

)

3 Solution by Mathematica
Time used: 4.065 (sec). Leaf size: 26� �
DSolve[r*y'[r]== (a^2-r^2)/(a^2+r^2)*Tan[y[r]],y[r],r,IncludeSingularSolutions -> True]� �

y(r) → ArcSin
(

ec1r

a2 + r2

)
y(r) → 0
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22.2.4 problem 4
Internal problem ID [2634]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
x2 + 1 y′ +

√
1 + y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(sqrt(1+x^2)*diff(y(x),x)+sqrt(1+y(x)^2)=0,y(x), singsol=all)� �

y(x) = − sinh (arcsinh(x) + c1)

3 Solution by Mathematica
Time used: 15.091 (sec). Leaf size: 110� �
DSolve[Sqrt[1+x^2]*y'[x]+Sqrt[1+y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tanh

(
tanh−1

(
x√

x2 + 1

)
− c1

)
√
sech2

(
tanh−1

(
x√

x2 + 1

)
− c1

)

y(x) →
tanh

(
tanh−1

(
x√

x2 + 1

)
− c1

)
√

sech2
(
tanh−1

(
x√

x2 + 1

)
− c1

)
y(x) → −i

y(x) → i
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22.2.5 problem 5
Internal problem ID [2635]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x(1 + y2)
y (x2 + 1) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)=(x*(1+y(x)^2))/(y(x)*(1+x^2)),y(0) = 1],y(x), singsol=all)� �

y(x) =
√
2x2 + 1

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 16� �
DSolve[{y'[x]==(x*(1+y[x]^2))/(y[x]*(1+x^2)),y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2x2 + 1
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22.2.6 problem 6
Internal problem ID [2636]

Book: An introduction to the solution and applications of differential equations, J.W. Searl, 1966
Section: Chapter 4, Ex. 4.2
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′y2 − 2− 3y6 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 77� �
dsolve([y(x)^2*diff(y(x),x)=2+3*y(x)^6,y(0) = 0],y(x), singsol=all)� �

y(x) =
3 5

62 1
6

(
tan 1

3

(
3
√
6 x
))

3

y(x) =
2 1

6

(
tan 1

3

(
3
√
6 x
))(

−3 5
6 + 3i3 1

3

)
6

y(x) = −
2 1

6

(
tan 1

3

(
3
√
6 x
))(

3 5
6 + 3i3 1

3

)
6
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3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 87� �
DSolve[{y[x]^2*y'[x]==2+3*y[x]^6,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6

√
2
3

3

√
tan

(
3
√
6 x
)

y(x) → − 3
√
−1 6

√
2
3

3

√
tan

(
3
√
6 x
)

y(x) → (−1)2/3 6

√
2
3

3

√
tan

(
3
√
6 x
)
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23.1.1 problem 1
Internal problem ID [2637]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos2(y) +
(
e−x + 1

)
sin(y)y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(cos(y(x))^2+(1+exp(-x))*sin(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = π − arccos
(

1
ln (ex + 1) + c1

)

3 Solution by Mathematica
Time used: 0.881 (sec). Leaf size: 57� �
DSolve[Cos[y[x]]^2+(1+Exp[-x])*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1 (− log (ex + 1) + 2c1)

y(x) → sec−1 (− log (ex + 1) + 2c1)

y(x) → −π

2

y(x) → π

2
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23.1.2 problem 2
Internal problem ID [2638]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x3ex2

ln(y)y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)=(x^3*exp(x^2))/(y(x)*ln(y(x))),y(x), singsol=all)� �

y(x) = e
LambertW

(
2
(
x2ex

2
−ex

2
+2c1

)
e−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 71� �
DSolve[y'[x]==(x^3*Exp[x^2])/(y[x]*Log[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − exp
(
1
2

(
1 + ProductLog

(
2ex2(x2 − 1) + 4c1

e

)))

y(x) → exp
(
1
2

(
1 + ProductLog

(
2ex2(x2 − 1) + 4c1

e

)))
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23.1.3 problem 3
Internal problem ID [2639]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
cos2(y)

)
+ ex tan(y)y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 69� �
dsolve(x*cos(y(x))^2+exp(x)*tan(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(√

−2 (c1ex − x− 1) ex
2c1ex − 2x− 2

)

y(x) = π − arccos
(√

−2 (c1ex − x− 1) ex
2c1ex − 2x− 2

)
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3 Solution by Mathematica
Time used: 10.224 (sec). Leaf size: 123� �
DSolve[x*Cos[y[x]]^2+Exp[x]*Tan[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
−
√
2e−x(x+ 1) + 8c1

)
y(x) → sec−1

(
−
√

2e−x(x+ 1) + 8c1
)

y(x) → − sec−1
(√

2e−x(x+ 1) + 8c1
)

y(x) → sec−1
(√

2e−x(x+ 1) + 8c1
)

y(x) → −π

2

y(x) → π

2
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23.1.4 problem 4
Internal problem ID [2640]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
1 + y2

)
+ (1 + 2y) e−xy′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 28� �
dsolve(x*(y(x)^2+1)+(2*y(x)+1)*exp(-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
x ex + ln

(
2

cos (2_Z ) + 1

)
+ _Z − ex + c1

))

3 Solution by Mathematica
Time used: 0.604 (sec). Leaf size: 43� �
DSolve[x*(y[x]^2+1)+(2*y[x]+1)*Exp[-x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
log
(
#12 + 1

)
+ ArcTan(#1)&

]
[−ex(x− 1) + c1]

y(x) → −i

y(x) → i
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23.1.5 problem 5
Internal problem ID [2641]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy3 + ex2
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(x*y(x)^3+exp(x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1√
c1 − e−x2

y(x) = − 1√
c1 − e−x2

3 Solution by Mathematica
Time used: 0.397 (sec). Leaf size: 70� �
DSolve[x*y[x]^3+Exp[x^2]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ie
x2
2√

1 + 2c1ex2

y(x) → ie
x2
2√

1 + 2c1ex2

y(x) → 0
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23.1.6 problem 6
Internal problem ID [2642]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
cos2(y)

)
+ tan(y)y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(x*cos(y(x))^2+tan(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(

1√
−x2 − 2c1

)

y(x) = π − arccos
(

1√
−x2 − 2c1

)
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3 Solution by Mathematica
Time used: 1.102 (sec). Leaf size: 103� �
DSolve[x*Cos[y[x]]^2+Tan[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
−
√

−x2 + 8c1
)

y(x) → sec−1
(
−
√
−x2 + 8c1

)
y(x) → − sec−1

(√
−x2 + 8c1

)
y(x) → sec−1

(√
−x2 + 8c1

)
y(x) → −π

2

y(x) → π

2
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23.1.7 problem 7
Internal problem ID [2643]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy3 + (1 + y) e−xy′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 71� �
dsolve(x*y(x)^3+(y(x)+1)*exp(-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −−1 +
√
2x ex − 2 ex + 2c1 + 1

2 (x ex − ex + c1)

y(x) = 1 +
√
2x ex − 2 ex + 2c1 + 1
2x ex − 2 ex + 2c1

3 Solution by Mathematica
Time used: 0.588 (sec). Leaf size: 60� �
DSolve[x*y[x]^3+(y[x]+1)*Exp[-x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
1 +

√
2ex(x− 1) + 1− 2c1

y(x) → 1
−1 +

√
2ex(x− 1) + 1− 2c1

y(x) → 0
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23.1.8 problem 8
Internal problem ID [2644]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ + x

y
+ 2 = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+x/y(x)+2=0,y(x), singsol=all)� �

y(x) = −x(LambertW (−c1x) + 1)
LambertW (−c1x)

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 31� �
DSolve[y'[x]+x/y[x]+2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

1
y(x)
x

+ 1
+ log

(
y(x)
x

+ 1
)

= − log(x) + c1, y(x)
]
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23.1.9 problem 9
Internal problem ID [2645]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − x cot
(y
x

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x)-y(x)=x*cot(y(x)/x),y(x), singsol=all)� �

y(x) = x arccos
(

1
xc1

)

3 Solution by Mathematica
Time used: 3.979 (sec). Leaf size: 48� �
DSolve[x*y'[x]-y[x]==x*Cot[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x sec−1 (ec1x)

y(x) → x sec−1 (ec1x)

y(x) → −πx

2

y(x) → πx

2
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23.1.10 problem 10
Internal problem ID [2646]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x
(
cos2

(y
x

))
− y + y′x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve((x*cos(y(x)/x)^2-y(x))+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − arctan (c1 + ln(x))x

3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 37� �
DSolve[(x*Cos[y[x]/x]^2-y[x])+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcTan(− log(x) + 2c1)

y(x) → −πx

2

y(x) → πx

2
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23.1.11 problem 11
Internal problem ID [2647]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y(1 + ln(y)− ln(x)) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)=y(x)*(1+ln(y(x))-ln(x)),y(x), singsol=all)� �

y(x) = x e−c1x

3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 20� �
DSolve[x*y'[x]==y[x]*(1+Log[y[x]]-Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xee
c1x

y(x) → x
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23.1.12 problem 12
Internal problem ID [2648]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

yx+
(
x2 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.154 (sec). Leaf size: 223� �
dsolve(x*y(x)+(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) =

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1
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3 Solution by Mathematica
Time used: 2.402 (sec). Leaf size: 218� �
DSolve[x*y[x]+(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 −

√
x4 + e4c1

y(x) →
√
−x2 −

√
x4 + e4c1

y(x) → −
√
−x2 +

√
x4 + e4c1

y(x) →
√
−x2 +

√
x4 + e4c1

y(x) → 0

y(x) → −
√
−
√
x4 − x2

y(x) →
√
−
√
x4 − x2

y(x) → −
√√

x4 − x2

y(x) →
√√

x4 − x2

3851
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23.1.13 problem 13
Internal problem ID [2649]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
1− e−

y
x

)
y′ + 1− y

x
= 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 26� �
dsolve((1-exp(- y(x)/x))*diff(y(x),x)+(1- y(x)/x)=0,y(x), singsol=all)� �

y(x) = −
c1 LambertW

(
−e−

1
xc1

)
x+ 1

c1

3 Solution by Mathematica
Time used: 1.858 (sec). Leaf size: 38� �
DSolve[(1-Exp[-y[x]/x])*y'[x]+(1-y[x]/x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−

ec1
x

)
− ec1

y(x) → ProductLog(−1)(−x)

3852



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.14 problem 14
Internal problem ID [2650]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x2 − yx+ y2 − y′yx = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 25� �
dsolve((x^2-x*y(x)+y(x)^2)-x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(

e−c1e−1
x

)
−c1−1 + x

3 Solution by Mathematica
Time used: 11.423 (sec). Leaf size: 25� �
DSolve[(x^2-x*y[x]+y[x]^2)-x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1 + ProductLog

(
e−1+c1

x

))
y(x) → x
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23.1.15 problem 15
Internal problem ID [2651]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3 + 2x+ 4y) y′ − x− 2y − 1 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve((3+2*x+4*y(x))*diff(y(x),x)=1+x+2*y(x),y(x), singsol=all)� �

y(x) = −x

2 + LambertW (e5e8xc1)
8 − 5

8

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26� �
DSolve[(3+2*x+4*y[x])*y'[x]==1+x+2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
ProductLog

(
−e8x−1+c1

)
− 4x− 5

)
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23.1.16 problem 16
Internal problem ID [2652]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x+ y − 1
x− y − 2 = 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=(2*x+y(x)-1)/(x-y(x)-2),y(x), singsol=all)� �
y(x) =−1− tan

(
RootOf

(√
2 ln

(
2
(
tan2 (_Z )

)
(x−1)2+2(x−1)2

)
+2

√
2 c1+2_Z

))
(x

− 1)
√
2

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 75� �
DSolve[y'[x]==(2*x+y[x]-1)/(x-y[x]-2),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
√
2 ArcTan

(
y(x) + 2x− 1√

2 (−y(x) + x− 2)

)

+ log(9) = 2 log
(
2x2 + y(x)2 + 2y(x)− 4x+ 3

(x− 1)2

)
+ 4 log(x− 1) + 3c1, y(x)

]
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23.1.17 problem 17
Internal problem ID [2653]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y + 2− (2x+ y − 4) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
dsolve(y(x)+2=(2*x+y(x)-4)*diff(y(x),x),y(x), singsol=all)� �

y(x) = 1− 4c1 +
√
4c1x− 12c1 + 1
2c1

y(x) = −−1 + 4c1 +
√
4c1x− 12c1 + 1
2c1

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 82� �
DSolve[y[x]+2==(2*x+y[x]-4)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

1 + 4c1(x− 3) − 1 + 4c1
2c1

y(x) →
√

1 + 4c1(x− 3) + 1− 4c1
2c1

y(x) → −2

y(x) → Indeterminate

y(x) → 1− x
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23.1.18 problem 18
Internal problem ID [2654]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
(
sin2 (x− y)

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=sin(x-y(x))^2,y(x), singsol=all)� �

y(x) = x+ arctan (−x+ c1)

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 31� �
DSolve[y'[x]==Sin[x-y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve[2y(x)− 2(tan(x− y(x))− ArcTan(tan(x− y(x)))) = c1, y(x)]
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23.1.19 problem 19
Internal problem ID [2655]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x+ 1)2 − (4y + 1)2 − 8yx− 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=(x+1)^2+(4*y(x)+1)^2+8*x*y(x)+1,y(x), singsol=all)� �

y(x) = −x

4 − 1
4 − 3 tan (−6x+ 6c1)

8

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 49� �
DSolve[y'[x]==(x+1)^2+(4*y[x]+1)^2+8*x*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16

(
−4x+ 1

c1e12ix − i
12

− (4 + 6i)
)

y(x) → 1
8(−2x− (2 + 3i))
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23.1.20 problem 20
Internal problem ID [2656]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

3x2 + 6xy2 +
(
6yx2 + 4y3

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 125� �
dsolve((3*x^2+6*x*y(x)^2)+(6*x^2*y(x)+4*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −

√
−6x2 − 2

√
9x4 − 4x3 − 4c1
2

y(x) =

√
−6x2 − 2

√
9x4 − 4x3 − 4c1
2

y(x) = −

√
−6x2 + 2

√
9x4 − 4x3 − 4c1
2

y(x) =

√
−6x2 + 2

√
9x4 − 4x3 − 4c1
2

3859



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 4.35 (sec). Leaf size: 159� �
DSolve[(3*x^2+6*x*y[x]^2)+(6*x^2*y[x]+4*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−3x2 −

√
(9x− 4)x3 + 4c1√

2

y(x) →

√
−3x2 −

√
(9x− 4)x3 + 4c1√

2

y(x) → −

√
−3x2 +

√
(9x− 4)x3 + 4c1√

2

y(x) →

√
−3x2 +

√
(9x− 4)x3 + 4c1√

2

3860
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23.1.21 problem 21
Internal problem ID [2657]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

2x2 − xy2 − 2y + 3−
(
yx2 + 2x

)
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 53� �
dsolve((2*x^2-x*y(x)^2-2*y(x)+3)-(x^2*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−2−

√
12x3 + 18c1 + 54x+ 36

3
x

y(x) =
−2 +

√
12x3 + 18c1 + 54x+ 36

3
x

3 Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 87� �
DSolve[(2*x^2-x*y[x]^2-2*y[x]+3)-(x^2*y[x]+2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −6x+
√
3
√
x2 (4x3 + 18x+ 12 + 3c1)

3x2

y(x) → −6x+
√
3
√
x2 (4x3 + 18x+ 12 + 3c1)

3x2
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23.1.22 problem 22
Internal problem ID [2658]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

xy2 + x− 2y + 3 +
(
yx2 − 2y − 2x

)
y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 92� �
dsolve((x*y(x)^2+x-2*y(x)+3)+(x^2*y(x)-2*(x+y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 2x+
√

−x4 − 2c1x2 − 6x3 + 6x2 + 4c1 + 12x
x2 − 2

y(x) = −−2x+
√

−x4 − 2c1x2 − 6x3 + 6x2 + 4c1 + 12x
x2 − 2

3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 85� �
DSolve[(x*y[x]^2+x-2*y[x]+3)+(x^2*y[x]-2*(x+y[x]))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x−
√

x(12 + x(−x(x+ 6) + 6 + c1))− 2c1
x2 − 2

y(x) → 2x+
√

x(12 + x(−x(x+ 6) + 6 + c1))− 2c1
x2 − 2

3862
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23.1.23 problem 23
Internal problem ID [2659]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class A]]

Solve

3y
(
x2 − 1

)
+
(
x3 + 8y − 3x

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 67� �
dsolve((3*y(x)*(x^2-1))+(x^3+8*y(x)-3*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x3

8 + 3x
8 −

√
x6 − 6x4 + 9x2 − 16c1

8

y(x) = −x3

8 + 3x
8 +

√
x6 − 6x4 + 9x2 − 16c1

8

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 82� �
DSolve[(3*y[x]*(x^2-1))+(x^3+8*y[x]-3*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8

(
−x3 −

√
x2 (x2 − 3)2 + 64c1 + 3x

)
y(x) → 1

8

(
−x3 +

√
x2 (x2 − 3)2 + 64c1 + 3x

)
y(x) → 0
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23.1.24 problem 24
Internal problem ID [2660]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x2 + ln(y) + xy′

y
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve((x^2+ln(y(x)))+(x/y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−x2
3 e−

c1
x

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 21� �
DSolve[(x^2+Log[y[x]])+(x/y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
3 + c1

x

3864
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23.1.25 problem 25
Internal problem ID [2661]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2x
(
3x+ y − y e−x2

)
+
(
x2 + 3y2 + e−x2

)
y′ = 0

3865
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 1085� �
dsolve((2*x*(3*x+y(x)-y(x)*exp(-x^2)))+(x^2+3*y(x)^2+exp(-x^2))*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=
e−x2

((
−216x3ex2 − 108c1ex

2 + 12
√
3
√
(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2
) 1

3

6

−
2
(
x2ex2 + 1

)
((

−216x3ex2 − 108c1ex2 + 12
√
3
√
(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2

) 1
3

y(x) =

−
e−x2

((
−216x3ex2 − 108c1ex

2 + 12
√
3
√

(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2
) 1

3

12

+ x2ex2 + 1((
−216x3ex2 − 108c1ex2 + 12

√
3
√
(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2

) 1
3

−

i
√
3


e−x2

−216x3ex2−108c1ex
2+12

√
3
√

(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2
e2x2

 1
3

6 + 2x2ex2+2−216x3ex2−108c1ex2+12
√
3
√

(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2
e2x2

 1
3


2

y(x) =

−
e−x2

((
−216x3ex2 − 108c1ex

2 + 12
√
3
√

(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2
) 1

3

12

+ x2ex2 + 1((
−216x3ex2 − 108c1ex2 + 12

√
3
√
(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

)
e2x2

) 1
3

+

i
√
3


e−x2

−216x3ex2−108c1ex
2+12

√
3
√
(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2

e2x2
 1

3

6 + 2x2ex2+2−216x3ex2−108c1ex2+12
√
3
√

(112 e3x2x6 + 108 e3x2c1x3 + 12 e2x2x4 + 27 e3x2c21 + 12x2ex2 + 4) e−x2
e2x2

 1
3


2
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3 Solution by Mathematica
Time used: 22.074 (sec). Leaf size: 416� �
DSolve[(2*x*(3*x+y[x]-y[x]*Exp[-x^2]))+(x^2+3*y[x]^2+Exp[-x^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−6 3

√
2
(
x2 + e−x2

)
+ 22/3

(
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

)
2/3

6
3

√
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

y(x) →

(
1 + i

√
3
)(

x2 + e−x2
)

22/3
3

√
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

+

(
−1 + i

√
3
)

3

√
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

6 3
√
2

y(x) →

(
1− i

√
3
)(

x2 + e−x2
)

22/3
3

√
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

−

(
1 + i

√
3
)

3

√
−54x3 +

√
108 (x2 + e−x2)3 + 729 (−2x3 + c1) 2 + 27c1

6 3
√
2
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23.1.26 problem 26
Internal problem ID [2662]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, 2nd type, class B]]

Solve

3 + y + 2y2
(
sin2(x)

)
+ (x+ 2yx− y sin (2x)) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 88� �
dsolve((3+y(x)+2*y(x)^2*sin(x)^2)+(x+2*x*y(x)-y(x)*sin(2*x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x+
√

2 sin (2x) c1 + 6 sin (2x)x− 4c1x− 11x2

sin (2x)− 2x

y(x) = −−x+
√

2 sin (2x) c1 + 6 sin (2x)x− 4c1x− 11x2

sin (2x)− 2x

3 Solution by Mathematica
Time used: 0.903 (sec). Leaf size: 97� �
DSolve[(3+y[x]+2*y[x]^2*Sin[x]^2)+(x+2*x*y[x]-y[x]*Sin[2*x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− i
√
x(11x+ 2c1)− (6x+ c1) sin(2x)

sin(2x)− 2x

y(x) → x+ i
√

x(11x+ 2c1)− (6x+ c1) sin(2x)
sin(2x)− 2x
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23.1.27 problem 27
Internal problem ID [2663]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2yx+
(
x2 + 2yx+ y2

)
y′ = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 57� �
dsolve((2*x*y(x))+(x^2+2*x*y(x)+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
2 x tan

(
RootOf

(
2
√
2 ln

(
x3
(
−
√
2 + 2 tan (_Z )

) (
tan2 (_Z ) + 1

))
+

√
2 ln(2) + 6

√
2 c1 + 4_Z

))
− x

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 62� �
DSolve[(2*x*y[x])+(x^2+2*x*y[x]+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
3

(
√
2 ArcTan

(
y(x)
x

+ 1
√
2

)
+ log

(
y(x)2
x2 + 2y(x)

x
+ 3
)
+ log

(
y(x)
x

))
=

− log(x) + c1, y(x)
]
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23.1.28 problem 28
Internal problem ID [2664]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x2 −
(
sin2(y)

)
+ x sin (2y) y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve((x^2-sin(y(x))^2)+(x*sin(2*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(√

c1x+ x2 + 1
)

y(x) = π − arccos
(√

c1x+ x2 + 1
)

3 Solution by Mathematica
Time used: 2.735 (sec). Leaf size: 39� �
DSolve[(x^2-Sin[y[x]]^2)+(x*Sin[2*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin
(√

−x(x+ 2c1)
)

y(x) → ArcSin
(√

−x(x+ 2c1)
)
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23.1.29 problem 29
Internal problem ID [2665]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _rational, [_Abel, 2nd type, class A]]

Solve

y(2x− y + 2) + 2(x− y) y′ = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 73� �
dsolve(y(x)*(2*x-y(x)+2)+2*(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
c1exx−

√
c21e2xx2 + c1ex

)
e−x

c1

y(x) =

(
c1exx+

√
c21e2xx2 + c1ex

)
e−x

c1

3 Solution by Mathematica
Time used: 0.92 (sec). Leaf size: 125� �
DSolve[y[x]*(2*x-y[x]+2)+2*(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− e−x
√
ex (exx2 − e2c1)

y(x) → x+ e−x
√
ex (exx2 − e2c1)

y(x) → x− e−x
√
e2xx2

y(x) → e−x
√
e2xx2 + x
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23.1.30 problem 30
Internal problem ID [2666]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

4yx+ 3y2 − x+ x(x+ 2y) y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 53� �
dsolve((4*x*y(x)+3*y(x)^2-x)+x*(x+2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x3 +
√
x6 + x5 − 4c1x
2x2

y(x) = −x3 +
√
x6 + x5 − 4c1x
2x2

3 Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 80� �
DSolve[(4*x*y[x]+3*y[x]^2-x)+x*(x+2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x4 +
√
x2
√
x6 + x5 + 4c1x
2x3

y(x) → −x

2 +
√
x2
√
x6 + x5 + 4c1x
2x3
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23.1.31 problem 31
Internal problem ID [2667]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y + x
(
ln(x) + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 275� �
dsolve((y(x))+x*(y(x)^2+ln(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

2 − 2 ln(x)(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

y(x) = −

(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

4 + ln(x)(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

−

i
√
3


−12c1+4

√
4 ln(x)3 + 9c21

 1
3

2 + 2 ln(x)−12c1+4

√
4 ln(x)3 + 9c21

 1
3


2

y(x) = −

(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

4 + ln(x)(
−12c1 + 4

√
4 ln(x)3 + 9c21

) 1
3

+

i
√
3


−12c1+4

√
4 ln(x)3 + 9c21

 1
3

2 + 2 ln(x)−12c1+4

√
4 ln(x)3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 1.506 (sec). Leaf size: 233� �
DSolve[(y[x])+x*(y[x]^2+Log[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3

√√
4 log3(x) + 9c12 + 3c1

3
√
2

−
3
√
2 log(x)

3

√√
4 log3(x) + 9c12 + 3c1

y(x) →
2 3
√
−2 log(x) + (−2)2/3

(√
4 log3(x) + 9c12 + 3c1

)
2/3

2 3

√√
4 log3(x) + 9c12 + 3c1

y(x) → −
2(−1)2/3 log(x) + 3

√
−2

(√
4 log3(x) + 9c12 + 3c1

)
2/3

22/3 3

√√
4 log3(x) + 9c12 + 3c1

y(x) → 0
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23.1.32 problem 32
Internal problem ID [2668]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class B]]

Solve

x2 + 2x+ y +
(
3yx2 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 65� �
dsolve((x^2+2*x+y(x))+(3*x^2*y(x)-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −−1 +
√

−12 ln(x)x2 − 6c1x2 − 6x3 + 1
3x

y(x) = 1 +
√

−12 ln(x)x2 − 6c1x2 − 6x3 + 1
3x

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 94� �
DSolve[(x^2+2*x+y[x])+(3*x^2*y[x]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
1
x
−
√

1
x2

√
−6x3 − 12x2 log(x) + 9c1x2 + 1

)

y(x) →
1 +

√
1
x2 x

√
−6x3 − 12x2 log(x) + 9c1x2 + 1

3x
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23.1.33 problem 33
Internal problem ID [2669]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y2 +
(
yx+ y2 − 1

)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve((y(x)^2)+(x*y(x)+y(x)^2-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−e2_Z−2 e_Zx+2c1+2_Z

)

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 30� �
DSolve[(y[x]^2)+(x*y[x]+y[x]^2-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x =

log(y(x))− y(x)2
2

y(x) + c1
y(x) , y(x)

]
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23.1.34 problem 34
Internal problem ID [2670]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

3x2 + 3y2 + x
(
x2 + 3y2 + 6y

)
y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 21� �
dsolve(3*(x^2+y(x)^2)+x*(x^2+3*y(x)^2+6*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

c1 + ey(x)
(
x3

3 + xy(x)2
)

= 0

3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 26� �
DSolve[3*(x^2+y[x]^2)+x*(x^2+3*y[x]^2+6*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x3ey(x) + 3xey(x)y(x)2 = c1, y(x)

]
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23.1.35 problem 35
Internal problem ID [2671]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

2y(x+ y + 2) +
(
y2 − x2 − 4x− 1

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 55� �
dsolve(2*y(x)*(x+y(x)+2)+(y(x)^2-x^2-4*x-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x− 2 + c1
2 −

√
c21 − 4c1x− 8c1 + 12

2

y(x) = −x− 2 + c1
2 +

√
c21 − 4c1x− 8c1 + 12

2

3 Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 74� �
DSolve[2*y[x]*(x+y[x]+2)+(y[x]^2-x^2-4*x-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−2x−

√
4(−4 + c1)x− 4 + c12 − c1

)
y(x) → 1

2

(
−2x+

√
4(−4 + c1)x− 4 + c12 − c1

)
y(x) → 0
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23.1.36 problem 36
Internal problem ID [2672]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2 + y2 + 2x+ 2yy′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve((2+y(x)^2+2*x)+(2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

e−xc1 − 2x

y(x) = −
√

e−xc1 − 2x

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 43� �
DSolve[(2+y[x]^2+2*x)+(2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2x+ c1e−x

y(x) →
√

−2x+ c1e−x
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23.1.37 problem 37
Internal problem ID [2673]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2xy2 − y +
(
y2 + x+ y

)
y′ = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 28� �
dsolve((2*x*y(x)^2-y(x))+(y(x)^2+x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
x2e_Z+e2_Z+c1e_Z+_Z e_Z−x

)

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 22� �
DSolve[(2*x*y[x]^2-y[x])+(y[x]^2+x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 − x

y(x) + y(x) + log(y(x)) = c1, y(x)
]
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23.1.38 problem 38
Internal problem ID [2674]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

y(x+ y) + (x+ 2y − 1) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 90� �
dsolve(y(x)*(x+y(x))+(x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −

(
x ex +

√
e2xx2 − 2 e2xx+ e2x − 4c1ex − ex

)
e−x

2

y(x) =
e−x
(
−x ex + ex +

√
e2xx2 − 2 e2xx+ e2x − 4c1ex

)
2

3 Solution by Mathematica
Time used: 0.935 (sec). Leaf size: 80� �
DSolve[y[x]*(x+y[x])+(x+2*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−x−

√
ex(x− 1)2 + 4c1√

ex
+ 1
)

y(x) → 1
2

(
−x+

√
ex(x− 1)2 + 4c1√

ex
+ 1
)
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23.1.39 problem 39
Internal problem ID [2675]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

2x
(
x2 − sin(y) + 1

)
+
(
x2 + 1

)
cos(y)y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(2*x*(x^2-sin(y(x))+1)+(x^2+1)*cos(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − arcsin
(
ln
(
x2 + 1

)
x2 + c1x

2 + ln
(
x2 + 1

)
+ c1

)
3 Solution by Mathematica
Time used: 3.544 (sec). Leaf size: 25� �
DSolve[2*x*(x^2-Sin[y[x]]+1)+(x^2+1)*Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin
((
x2 + 1

) (
log
(
x2 + 1

)
+ 8c1

))

3883
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23.1.40 problem 41
Internal problem ID [2676]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

x2 + y + y2 − y′x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 10� �
dsolve((x^2+y(x)+y(x)^2)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan (c1 + x)x

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 12� �
DSolve[(x^2+y[x]+y[x]^2)-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(x+ c1)

3884
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23.1.41 problem 42
Internal problem ID [2677]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _dAlembert]

Solve

x−
√

x2 + y2 +
(
y −

√
x2 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 58� �
dsolve((x-sqrt(x^2+y(x)^2))+(y(x)-sqrt(x^2+y(x)^2))*diff(y(x),x)=0,y(x), singsol=all)� �

−c1 +
√
x2 + y(x)2
x2y(x) + 1

xy(x) +
1

y(x)2 + 1
x2 +

√
x2 + y(x)2
xy(x)2 = 0

3 Solution by Mathematica
Time used: 29.052 (sec). Leaf size: 125� �
DSolve[(x-Sqrt[x^2+y[x]^2])+(y[x]-Sqrt[x^2+y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2c1x−
√
2
√
e2c1 (−x2 + e2c1) 2

x2 − 2e2c1

y(x) →
√
2
√

e2c1 (−x2 + e2c1) 2 + e2c1x

x2 − 2e2c1

y(x) → 0

3885
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23.1.42 problem 43
Internal problem ID [2678]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y
√

1 + y2 +
(
x
√
1 + y2 − y

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve((y(x)*sqrt(1+y(x)^2))+(x*sqrt(1+y(x)^2)-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

x−
√

1 + y(x)2 + c1
y(x) = 0

3 Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 82� �
DSolve[(y[x]*Sqrt[1+y[x]^2])+(x*Sqrt[1+y[x]^2]-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√
x2 − 1 + c12

x2 − 1

y(x) →
√
x2 − 1 + c12 + c1x

x2 − 1
y(x) → 0

y(x) → −i

y(x) → i
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23.1.43 problem 44
Internal problem ID [2679]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y2 −
(
yx+ x3) y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve((y(x)^2)-(x*y(x)+x^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
−x−

√
x2 + c1

)
x

y(x) =
(
−x+

√
x2 + c1

)
x

3 Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 67� �
DSolve[(y[x]^2)-(x*y[x]+x^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

(
1 +

√
1
x3

√
x (x2 + c1)

)

y(x) → x2

(
−1 +

√
1
x3

√
x (x2 + c1)

)
y(x) → 0
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23.1.44 problem 45
Internal problem ID [2680]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y − 2x3 tan
(y
x

)
− y′x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(y(x)-2*x^3*tan(y(x)/x)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arcsin
(
e−x2

c1
)
x

3 Solution by Mathematica
Time used: 5.919 (sec). Leaf size: 23� �
DSolve[y[x]-2*x^3*Tan[y[x]/x]-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
e−x2+c1

)
y(x) → 0

3888



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.45 problem 46
Internal problem ID [2681]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

2x2y2 + y +
(
yx3 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 23� �
dsolve((2*x^2*y(x)^2+y(x))+(x^3*y(x)-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x e−LambertW
(
−x3e−3c1

)
−3c1

3 Solution by Mathematica
Time used: 11.824 (sec). Leaf size: 33� �
DSolve[(2*x^2*y[x]^2+y[x])+(x^3*y[x]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ProductLog

(
e
−1+ 9c1

22/3 x3
)

x2

y(x) → 0

3889
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23.1.46 problem 47
Internal problem ID [2682]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y2 + (yx+ tan (yx)) y′ = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 18� �
dsolve((y(x)^2)+(x*y(x)+tan(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf (_Zc1 sin (_Z )− x)
x

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 14� �
DSolve[(y[x]^2)+(x*y[x]+Tan[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[y(x) sin(xy(x)) = c1, y(x)]

3890
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23.1.47 problem 48
Internal problem ID [2683]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2y4x− y +
(
4y3x3 − x

)
y′ = 0

7 Solution by Maple� �
dsolve((2*x*y(x)^4-y(x))+(4*x^3*y(x)^3-x)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*x*y[x]^4-y[x])+(4*x^3*y[x]^3-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

3891
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23.1.48 problem 49
Internal problem ID [2684]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x2 + y3 + y +
(
x3 + y2 − x

)
y′ = 0

7 Solution by Maple� �
dsolve((x^2+y(x)^3+y(x))+( x^3+y(x)^2-x )*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x^2+y[x]^3+y[x])+( x^3+y[x]^2-x )*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

3892
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23.1.49 problem 50
Internal problem ID [2685]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y
(
y2 + 1

)
+ x
(
y2 − x+ 1

)
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 153� �
dsolve((y(x)*(y(x)^2+1))+( x*(y(x)^2-x+1))*diff(y(x),x)=0,y(x), singsol=all)� �
c1

+

− arctanh



√√√√− 2x2

(x− 1)2
(

1
y(x)2 −

1
x−1

) (x−1)

x

√√√√ 2
1

y(x)2−
1

x−1
+ 2x− 2

x− 1


√√√√− 2x2

(x− 1)2
(

1
y(x)2 −

1
x−1

) +

√√√√ 2
1

y(x)2−
1

x−1
+ 2x− 2

x− 1

√√√√− 2x2

(x− 1)2
(

1
y(x)2 −

1
x−1

)
= 0

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 34� �
DSolve[(y[x]*(y[x]^2+1))+( x*(y[x]^2-x+1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
−ArcTan(y(x))− 1

y(x)

)
+ 1

2xy(x) = c1, y(x)
]
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23.1.50 problem 51
Internal problem ID [2686]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class A]]

Solve

y2 + (ex − y) y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 16� �
dsolve((y(x)^2)+( exp(x)-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −ex LambertW
(
−e−xc1

)
3 Solution by Mathematica
Time used: 6.922 (sec). Leaf size: 306� �
DSolve[(y[x]^2)+( Exp[x]-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

1922/3

(

ex− 3e2x
ex−y(x)

3√
e3x

+ 2
)(

ex(y(x)+2ex)
3√
e3x (ex−y(x))

+ 1
)((

ex− 3e2x
ex−y(x)

3√
e3x

− 1
)
log
(
22/3

(
ex− 3e2x

ex−y(x)
3√
e3x

+ 2
))

+
(

ex(y(x)+2ex)
3√
e3x (ex−y(x))

+ 1
)
log
(
22/3

(
ex(y(x)+2ex)

3√
e3x (ex−y(x))

+ 1
))

− 3
)

(y(x)+2ex)3

(ex−y(x))3 − 3ex(y(x)+2ex)
3√
e3x (ex−y(x))

− 2
+e−2x(e3x)2/3 x

= c1, y(x)



3894
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23.1.51 problem 52
Internal problem ID [2687]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x2y2 − 2y +
(
yx3 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 18� �
dsolve((x^2*y(x)^2-2*y(x))+( x^3*y(x)-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − 1
LambertW

(
− c1

x

)
x2

3 Solution by Mathematica
Time used: 145.728 (sec). Leaf size: 30� �
DSolve[(x^2*y[x]^2-2*y[x])+( x^3*y[x]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

x2ProductLog
(

e
−1+ 9c1

22/3

x

)

3895
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23.1.52 problem 53
Internal problem ID [2688]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

2yx3 + y3 −
(
x4 + 2xy2

)
y′ = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 49� �
dsolve((2*x^3*y(x)+y(x)^3)-( x^4+2*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

ln(x)− c1 +
3 ln

(
−x

3
2−2y(x)
x
3
2

)
2 − 2 ln

(
y(x)
x

3
2

)
+

3 ln
(

x
3
2+2y(x)
x
3
2

)
2 = 0

3896
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3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 2019� �
DSolve[(2*x^3*y[x]+y[x]^3)-( x^4+2*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√√48x3 + e4c1x2

3
√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1)
+ e2c1x

−1− 96x3

3
√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√
−e4c1x12 (−108x2 + e2c1)

+ 3
√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√
−e4c1x12 (−108x2 + e2c1)

8
√
3

y(x)

→

√√√√√48x3 + e4c1x2

3
√

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√
−e4c1x12 (−108x2 + e2c1)

+ e2c1x

−1− 96x3

3
√

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√

−e4c1x12 (−108x2 + e2c1)

+ 3
√

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√
−e4c1x12 (−108x2 + e2c1)

8
√
3

y(x) →

−

√√√√√√i
(√

3 + i
)
e4c1x2 + 96x3 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1) − 2e2c1x
(
48i
(√

3 + i
)
x3 + 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1)
)
+
(
−1− i

√
3
)(

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√
−e4c1x12 (−108x2 + e2c1)

)
2/3

3
√

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√

−e4c1x12 (−108x2 + e2c1)
8
√
6

y(x)

→

√√√√√√i
(√

3 + i
)
e4c1x2 + 96x3 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1) − 2e2c1x
(
48i
(√

3 + i
)
x3 + 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√
−e4c1x12 (−108x2 + e2c1)

)
+
(
−1− i

√
3
)(

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√
−e4c1x12 (−108x2 + e2c1)

)
2/3

3
√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√
−e4c1x12 (−108x2 + e2c1)

8
√
6

y(x) →

−

√√√√√√
(
−1− i

√
3
)
e4c1x2 + 96x3 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1) + i
(√

3 + i
)(

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√

−e4c1x12 (−108x2 + e2c1)
)

2/3 + e2c1
(
96
(
1 + i

√
3
)
x4 − 2x 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√
−e4c1x12 (−108x2 + e2c1)

)
3
√

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√

−e4c1x12 (−108x2 + e2c1)
8
√
6

y(x)

→

√√√√√√
(
−1− i

√
3
)
e4c1x2 + 96x3 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1) + i
(√

3 + i
)(

−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192
√
3
√

−e4c1x12 (−108x2 + e2c1)
)

2/3 + e2c1
(
96
(
1 + i

√
3
)
x4 − 2x 3

√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1)
)

3
√
−3456e2c1x7 + 144e4c1x5 − e6c1x3 + 192

√
3
√

−e4c1x12 (−108x2 + e2c1)
8
√
6

3897
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23.1.53 problem 54
Internal problem ID [2689]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

1 + cos(x)y − sin(x)y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+y(x)*cos(x))-( sin(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
− 1
tan(x) + c1

)
sin(x)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 15� �
DSolve[(1+y[x]*Cos[x])-( Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + c1 sin(x)

3898



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.54 problem 55
Internal problem ID [2690]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
sin2(y) + x cot(y)

)
y′ = 0

3899
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3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 1223� �
dsolve((sin(y(x))^2+x*cot(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

= arctan


−

√√√√√6
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√
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) 1
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√
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) 1
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√
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√
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) 1
3

 3
2

216x



y(x) = arctan
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√
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√
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3

 3
2

216x


y(x)
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−
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√
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√
12x6 + 81x4

) 1
3 + 36x2(

108x2+12
√
12x6 + 81x4

) 1
3
− 18i

√
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) 1
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3
2
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y(x)

= arctan
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√
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√
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√
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) 1
3


3
2

216x


y(x)

= arctan


−

√√√√√√−3
(
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√
12x6 + 81x4

) 1
3 + 36x2(
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√
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) 1
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√
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y(x) = c1
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3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 1367� �
DSolve[(Sin[y[x]]^2+x*Cot[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−ArcCos

−

√√√√√√−
3

√
2
3 x2

3
√√

3
√

x4 (4x2 + 27) − 9x2
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3
√√
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√
2 32/3

+ 1


y(x)
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√√√√√√−
3

√
2
3 x2

3
√√

3
√

x4 (4x2 + 27) − 9x2
+

3
√√

3
√

x4 (4x2 + 27) − 9x2

3
√
2 32/3

+ 1


y(x)
→

−ArcCos


√√√√√√−

3

√
2
3 x2

3
√√

3
√

x4 (4x2 + 27) − 9x2
+

3
√√

3
√

x4 (4x2 + 27) − 9x2

3
√
2 32/3

+ 1


y(x)

→ ArcCos
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y(x) →

−ArcCos
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√
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√
3
√
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) 

y(x)
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[
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y(x) → c1
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23.1.55 problem 56
Internal problem ID [2691]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1− (y − 2yx) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(1-(y(x)-2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
− ln (2x− 1) + c1

y(x) = −
√
− ln (2x− 1) + c1

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 45� �
DSolve[1-(y[x]-2*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
− log(1− 2x) + 2c1

y(x) →
√
− log(1− 2x) + 2c1
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23.1.56 problem 57
Internal problem ID [2692]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

1− (1 + 2x tan(y)) y′ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 41� �
dsolve(1-(1+2*x*tan(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

c1
2 cos (2y(x)) + 2 + x− 2y(x) + sin (2y(x))

2 cos (2y(x)) + 2 = 0

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 36� �
DSolve[1-(1+2*x*Tan[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x =

(
y(x)
2 + 1

4 sin(2y(x))
)
sec2(y(x)) + c1 sec2(y(x)), y(x)

]
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23.1.57 problem 58
Internal problem ID [2693]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
y3 + x

y

)
y′ − 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve((y(x)^3+x/y(x))*diff(y(x),x)=1,y(x), singsol=all)� �

−y(x)c1 + x− y(x)4
3 = 0

3904
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3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 997� �
DSolve[(y[x]^3+x/y[x])*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
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√
2

− 4 3
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√
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23.1.58 problem 59
Internal problem ID [2694]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_symmetries]]

Solve

1 +
(
−y2 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve(1+(x-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

x− y(x)2 + 2y(x)− 2− e−y(x)c1 = 0

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 24� �
DSolve[1+(x-y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = y(x)2 − 2y(x) + c1e

−y(x) + 2, y(x)
]
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23.1.59 problem 60
Internal problem ID [2695]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y2 +
(
yx+ y2 − 1

)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve(y(x)^2+(x*y(x)+y(x)^2-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−e2_Z−2 e_Zx+2c1+2_Z

)

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 30� �
DSolve[y[x]^2+(x*y[x]+y[x]^2-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x =

log(y(x))− y(x)2
2

y(x) + c1
y(x) , y(x)

]

3907
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23.1.60 problem 61
Internal problem ID [2696]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y − (ey + 2yx− 2x) y′ = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 62� �
dsolve(y(x)=(exp(y(x))+2*x*y(x)-2*x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = RootOf
(
_Z 2x− c1 + _Z

+ eRootOf
(
−x e2_Z_Z2+_Z e_Z+c1−e_Z)) e−RootOf

(
−x e2_Z_Z2+_Z e_Z+c1−e_Z)

3 Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 34� �
DSolve[y[x]==(Exp[y[x]]+2*x*y[x]-2*x)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)(−y(x)− 1)

y(x)2 + c1e
2y(x)

y(x)2 , y(x)
]
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23.1.61 problem 62
Internal problem ID [2697]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(2x+ 3) y′ − y −
√
2x+ 3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve((2*x+3)*diff(y(x),x)=y(x)+sqrt(2*x+3),y(x), singsol=all)� �

y(x) =
(
ln (2x+ 3)

2 + c1

)√
2x+ 3

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 29� �
DSolve[(2*x+3)*y'[x]==y[x]+Sqrt[2*x+3],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
2x+ 3 (log(2x+ 3) + 2c1)
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23.1.62 problem 63
Internal problem ID [2698]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y +
(
y2ey − x

)
y′ = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 16� �
dsolve(y(x)+(y(x)^2*exp(y(x))-x)*diff(y(x),x)=0,y(x), singsol=all)� �

x−
(
−ey(x) + c1

)
y(x) = 0

3 Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 19� �
DSolve[y[x]+(y[x]^2*Exp[y[x]]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −ey(x)y(x) + c1y(x), y(x)

]
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23.1.63 problem 64
Internal problem ID [2699]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 1− 3y tan(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)=1+3*y(x)*tan(x),y(x), singsol=all)� �

y(x) = 9 sin(x) + sin (3x) + 12c1
3 cos (3x) + 9 cos(x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 26� �
DSolve[y'[x]==1+3*y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12 sec3(x)(9 sin(x) + sin(3x) + 12c1)
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23.1.64 problem 65
Internal problem ID [2700]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(cos(x) + 1) y′ − sin(x) (sin(x) + cos(x) sin(x)− y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve((1+cos(x))*diff(y(x),x)=sin(x)*( sin(x)+sin(x)*cos(x)-y(x) ),y(x), singsol=all)� �

y(x) = (x− sin(x) + c1) (1 + cos(x))

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 24� �
DSolve[(1+Cos[x])*y'[x]==Sin[x]*( Sin[x]+Sin[x]*Cos[x]-y[x] ),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos2
(x
2

)
(2x− 2 sin(x) + c1)
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23.1.65 problem 66
Internal problem ID [2701]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ −
(
sin2(x)− y

)
cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)=( sin(x)^2-y(x))*cos(x),y(x), singsol=all)� �

y(x) = 5
2 − 2 sin(x)− cos (2x)

2 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 30� �
DSolve[y'[x]==( Sin[x]^2-y[x])*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 sin(x)− 1
2 cos(2x) + c1e

− sin(x) + 5
2
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23.1.66 problem 68
Internal problem ID [2702]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ 1) y′ − y − x(x+ 1)2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((1+x)*diff(y(x),x)-y(x)=x*(1+x)^2,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
(x+ 1)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20� �
DSolve[(1+x)*y'[x]-y[x]==x*(1+x)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x+ 1)

(
x2 + 2c1

)
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23.1.67 problem 69
Internal problem ID [2703]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

1 + y +
(
x− y(1 + y)2

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 33� �
dsolve((1+y(x))+(x-y(x)*(1+y(x))^2)* diff(y(x),x)=0,y(x), singsol=all)� �

x−
y(x)4
4 + 2y(x)3

3 + y(x)2
2 + c1

y(x) + 1 = 0
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3 Solution by Mathematica
Time used: 34.528 (sec). Leaf size: 1594� �
DSolve[(1+y[x])+(x-y[x]*(1+y[x])^2)* y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6


−

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

−3

√√√√√√√√
−

3
(
32x+ 64

27

)
4

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√
186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1

+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

− 2
3

3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 2(4x− 1− 12c1)

3 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 8

9

− 4


y(x)

→ 1
6


−

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

+3

√√√√√√√√
−

3
(
32x+ 64

27

)
4

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

− 2
3

3

√
27x2 − 1

432
√
186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 2(4x− 1− 12c1)

3 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 8

9

− 4


y(x)

→ 1
6


√√√√√ −24x+ 6 + 72c1

3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

−3

√√√√√√√√
3
(
32x+ 64

27

)
4

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

− 2
3

3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 2(4x− 1− 12c1)

3 3

√
27x2 − 1

432
√
186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1

+ 8
9

− 4


y(x)

→ 1
6


√√√√√ −24x+ 6 + 72c1

3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

+3

√√√√√√√√
3
(
32x+ 64

27

)
4

√√√√√ −24x+ 6 + 72c1
3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 6 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 4

− 2
3

3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1 + 2(4x− 1− 12c1)

3 3

√
27x2 − 1

432
√

186624 (27x2 + 1 + 12c1) 2 − 4(−144x+ 36 + 432c1)3 + 1 + 12c1
+ 8

9

− 4


y(x) → −1
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23.1.68 problem 71.1
Internal problem ID [2704]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 71.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + y2 − x2 − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)+y(x)^2=1+x^2,y(x), singsol=all)� �

y(x) = x− e−x2

c1 −
√
π erf(x)

2

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 36� �
DSolve[y'[x]+y[x]^2==1+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2e−x2

√
π Erf(x) + 2c1

y(x) → x
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23.1.69 problem 72
Internal problem ID [2705]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

3y′x− 3xy4 ln(x)− y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 234� �
dsolve(3*x*diff(y(x),x)-3*x*y(x)^4*ln(x)-y(x)=0,y(x), singsol=all)� �

y(x) =

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

6 ln(x)x2 − 3x2 − 4c1

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
−

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
+

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

12 ln(x)x2 − 6x2 − 8c1
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3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 119� �
DSolve[3*x*y'[x]-3*x*y[x]^4*Log[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2)2/3 3
√
x

3
√

3x2 − 6x2 log(x) + 4c1

y(x) → 22/3 3
√
x

3
√

3x2 − 6x2 log(x) + 4c1

y(x) →
3
√
x Root

[
#13 − 4&, 2

]
3
√

3x2 − 6x2 log(x) + 4c1
y(x) → 0
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23.1.70 problem 73
Internal problem ID [2706]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − 4x3y2

x4y + 2 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 49� �
dsolve(diff(y(x),x)=(4*x^3*y(x)^2)/(x^4*y(x)+2),y(x), singsol=all)� �

y(x) =
x4

2 −
√
x8 + 4c1

2
c1

y(x) =
x4

2 +
√
x8 + 4c1

2
c1

3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 56� �
DSolve[y'[x]==(4*x^3*y[x]^2)/(x^4*y[x]+2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
−x4 +

√
x8 + 4c1

y(x) → − 2
x4 +

√
x8 + 4c1

y(x) → 0
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23.1.71 problem 74
Internal problem ID [2707]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y
(
6y2 − x− 1

)
+ 2y′x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 54� �
dsolve(y(x)*(6*y(x)^2-x-1)+2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

(e−xc1 + 6)x
e−xc1 + 6

y(x) = −
√
(e−xc1 + 6)x
e−xc1 + 6

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 65� �
DSolve[y[x]*(6*y[x]^2-x-1)+2*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ex/2
√
x√

6ex + c1

y(x) → ex/2
√
x√

6ex + c1

y(x) → 0
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23.1.72 problem 75
Internal problem ID [2708]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Bernoulli]

Solve

(x+ 1)
(
y′ + y2

)
− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve((1+x)*(diff(y(x),x)+y(x)^2)-y(x)=0,y(x), singsol=all)� �

y(x) = 2x+ 2
x2 + 2c1 + 2x

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 27� �
DSolve[(1+x)*(y'[x]+y[x]^2)-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2(x+ 1)
x(x+ 2) + 2c1

y(x) → 0
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23.1.73 problem 76
Internal problem ID [2709]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 76.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′yx+ y2 − sin(x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 42� �
dsolve(x*y(x)*diff(y(x),x)+y(x)^2-sin(x)=0,y(x), singsol=all)� �

y(x) =
√

2 sin(x)− 2x cos(x) + c1
x

y(x) = −
√

2 sin(x)− 2x cos(x) + c1
x

3 Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 50� �
DSolve[x*y[x]*y'[x]+y[x]^2-Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 sin(x)− 2x cos(x) + c1

x

y(x) →
√
2 sin(x)− 2x cos(x) + c1

x
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23.1.74 problem 77
Internal problem ID [2710]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

2x3 − y4 + y3y′x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 73� �
dsolve((2*x^3-y(x)^4)+(x*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
c1x

4 + 8x3) 1
4

y(x) = −
(
c1x

4 + 8x3) 1
4

y(x) = −i
(
c1x

4 + 8x3) 1
4

y(x) = i
(
c1x

4 + 8x3) 1
4

3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 88� �
DSolve[(2*x^3-y[x]^4)+(x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3/4 4
√
8 + c1x

y(x) → −ix3/4 4
√
8 + c1x

y(x) → ix3/4 4
√
8 + c1x

y(x) → x3/4 4
√
8 + c1x
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23.1.75 problem 78
Internal problem ID [2711]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 78.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y tan(x) + cos(x)y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)-y(x)*tan(x)+y(x)^2*cos(x)=0,y(x), singsol=all)� �

y(x) = 1
(c1 + x) cos(x)

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 19� �
DSolve[y'[x]-y[x]*Tan[x]+y[x]^2*Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)
x+ c1

y(x) → 0
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23.1.76 problem 79
Internal problem ID [2712]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 79.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

6y2 − x
(
2x3 + y

)
y′ = 0
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3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 227� �
dsolve(6*y(x)^2-(x*(2*x^3+y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x3

(
x3 −

√
x6 + 8c1x3

2c1
+ 2
)

y(x) = x3

(
x3 +

√
x6 + 8c1x3

2c1
+ 2
)

y(x) = x3


(
−1

2 −
i

√
3

2

)3 (
x3 −

√
x6 + 8c1x3

)
2c1

+ 2



y(x) = x3


(
−1

2 −
i

√
3

2

)3 (
x3 +

√
x6 + 8c1x3

)
2c1

+ 2



y(x) = x3


(
−1

2 +
i

√
3

2

)3 (
x3 −

√
x6 + 8c1x3

)
2c1

+ 2



y(x) = x3


(
−1

2 +
i

√
3

2

)3 (
x3 +

√
x6 + 8c1x3

)
2c1

+ 2
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3 Solution by Mathematica
Time used: 1.099 (sec). Leaf size: 123� �
DSolve[6*y[x]^2-(x*(2*x^3+y[x]))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

−1 + 2
1− 4x3/2√

16x3 + c1



y(x) → 2x3

−1 + 2
1 + 4x3/2√

16x3 + c1


y(x) → 0

y(x) → 2x3

y(x) →
2
(
(x3)3/2 − x9/2

)
x3/2 +

√
x3
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23.1.77 problem 80
Internal problem ID [2713]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 80.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x(y′)3 − y(y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 80� �
dsolve(x*(diff(y(x),x))^3-y(x)*(diff(y(x),x))^2+1=0,y(x), singsol=all)� �

y(x) = 3 2 1
3 (x2)

1
3

2

y(x) = −3 2 1
3 (x2)

1
3

4 − 3i
√
3 2 1

3 (x2)
1
3

4

y(x) = −3 2 1
3 (x2)

1
3

4 + 3i
√
3 2 1

3 (x2)
1
3

4

y(x) = c1x+ 1
c21
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 70� �
DSolve[x*(y'[x])^3-y[x]*(y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
c12

y(x) → 3
(
−1
2

)2/3

x2/3

y(x) → 3x2/3

22/3

y(x) → x2/3Root
[
4#13 − 27&, 2

]

3930



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.78 problem 81
Internal problem ID [2714]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 81.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

y − y′x− (y′)3 = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 19� �
dsolve(y(x)=x*diff(y(x),x)+(diff(y(x),x))^3,y(x), singsol=all)� �

y(x) = c31 + c1x

y(x) = c1x
3
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 54� �
DSolve[y[x]==x*y'[x]+(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x+ c1

2)
y(x) → −2ix3/2

3
√
3

y(x) → 2ix3/2

3
√
3
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23.1.79 problem 82
Internal problem ID [2715]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 82.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x
(
(y′)2 − 1

)
− 2y′ = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 49� �
dsolve(x*( (diff(y(x),x))^2-1)=2*diff(y(x),x) ,y(x), singsol=all)� �

y(x) =
√
x2 + 1 − arctanh

(
1√

x2 + 1

)
+ ln(x) + c1

y(x) = −
√
x2 + 1 + arctanh

(
1√

x2 + 1

)
+ ln(x) + c1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 59� �
DSolve[x*( (y'[x])^2-1)==2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 + 1 + log

(√
x2 + 1 − 1

)
+ c1

y(x) → −
√
x2 + 1 + log

(√
x2 + 1 + 1

)
+ c1
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23.1.80 problem 83
Internal problem ID [2716]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 83.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′(y′ + 2)− y = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 49� �
dsolve(x*diff(y(x),x)*(diff(y(x),x)+2)=y(x),y(x), singsol=all)� �

y(x) = −x

y(x) = √
c1x

(√
c1x

x
+ 2
)

y(x) = −
√
c1x

(
−
√
c1x

x
+ 2
)

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 63� �
DSolve[x*y'[x]*(y'[x]+2)==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ec1 − 2e
c1
2
√
x

y(x) → 2e−
c1
2
√
x + e−c1

y(x) → 0

y(x) → −x
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23.1.81 problem 84
Internal problem ID [2717]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 84.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x− y′
√

(y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 187� �
dsolve(x=diff(y(x),x)*sqrt( (diff(y(x),x))^2+1),y(x), singsol=all)� �

y(x) =
i
√
2
(
−

256
√
π

√
2 x3 cosh

(
3 arcsinh(2x)

2

)
3 −

8
√
π

√
2 (

− 64
3 x4− 8

3x
2+ 2

3
)
sinh

(
3 arcsinh(2x)

2

)
√
4x2 + 1

)
32

√
π

+ c1

y(x) = −
i
√
2
(
−

256
√
π

√
2 x3 cosh

(
3 arcsinh(2x)

2

)
3 −

8
√
π

√
2 (

− 64
3 x4− 8

3x
2+ 2

3
)
sinh

(
3 arcsinh(2x)

2

)
√
4x2 + 1

)
32

√
π

+ c1

y(x) =
∫

−

√
−2 + 2

√
4x2 + 1

2 dx+ c1

y(x) =
∫ √

−2 + 2
√
4x2 + 1

2 dx+ c1
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3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 207� �
DSolve[x==y'[x]*Sqrt[ (y'[x])^2+1],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2 x
(√

4x2 + 1 − 2
)

3
√√

4x2 + 1 − 1
+ c1

y(x) →

√
2 x
(√

4x2 + 1 − 2
)

3
√√

4x2 + 1 − 1
+ c1

y(x) → −

√
2 x
(
4x2 + 3

√
4x2 + 1 + 3

)
3
(
−
√
4x2 + 1 − 1

)3/2 + c1

y(x) →

√
2 x
(
4x2 + 3

√
4x2 + 1 + 3

)
3
(
−
√
4x2 + 1 − 1

)3/2 + c1

3935



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.82 problem 85
Internal problem ID [2718]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 85.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

2(y′)2 (y − y′x)− 1 = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 57� �
dsolve(2*(diff(y(x),x))^2*(y(x)-x*diff(y(x),x))=1,y(x), singsol=all)� �

y(x) = 3x 2
3

2

y(x) = −3x 2
3

4 − 3i
√
3 x

2
3

4

y(x) = −3x 2
3

4 + 3i
√
3 x

2
3

4

y(x) = c1x+ 1
2c21
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 67� �
DSolve[2*(y'[x])^2*(y[x]-x*y'[x])==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
2c12

y(x) → 3x2/3

2

y(x) → −3
2

3
√
−1 x2/3

y(x) → 3
2(−1)2/3x2/3
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23.1.83 problem 86
Internal problem ID [2719]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 86.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y − 2y′x− y2(y′)3 = 0

3 Solution by Maple
Time used: 0.194 (sec). Leaf size: 107� �
dsolve(y(x)=2*x*diff(y(x),x)+y(x)^2*(diff(y(x),x))^3,y(x), singsol=all)� �

y(x) = −2 2 1
43 1

4 (−x3)
1
4

3

y(x) = 2 2 1
43 1

4 (−x3)
1
4

3

y(x) = −2i2 1
43 1

4 (−x3)
1
4

3

y(x) = 2i2 1
43 1

4 (−x3)
1
4

3
y(x) = 0

y(x) =
√
c31 + 2c1x

y(x) = −
√
c31 + 2c1x
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3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 119� �
DSolve[y[x]==2*x*y'[x]+y[x]^2*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2c1x+ c13

y(x) →
√

2c1x+ c13

y(x) → (−1− i)
(
2
3

)3/4

x3/4

y(x) → (1− i)
(
2
3

)3/4

x3/4

y(x) → (−1 + i)
(
2
3

)3/4

x3/4

y(x) → (1 + i)
(
2
3

)3/4

x3/4
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23.1.84 problem 87
Internal problem ID [2720]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 87.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)3 + y2 − y′yx = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 309� �
dsolve((diff(y(x),x))^3+y(x)^2=x*y(x)*diff(y(x),x),y(x), singsol=all)� �
y(x) = 0

y(x) =

−

√
−2x5

√
x2 + 3c1 + 2x6 + 12x3c1

√
x2 + 3c1 − 9c1x4 + 54c21x

√
x2 + 3c1 + 108c21x2 + 27c31

27
y(x)

=

√
−2x5

√
x2 + 3c1 + 2x6 + 12x3c1

√
x2 + 3c1 − 9c1x4 + 54c21x

√
x2 + 3c1 + 108c21x2 + 27c31

27
y(x) =

−

√
2x5
√

x2 + 3c1 + 2x6 − 12x3c1
√

x2 + 3c1 − 9c1x4 − 54c21x
√
x2 + 3c1 + 108c21x2 + 27c31

27
y(x)

=

√
2x5
√

x2 + 3c1 + 2x6 − 12x3c1
√

x2 + 3c1 − 9c1x4 − 54c21x
√

x2 + 3c1 + 108c21x2 + 27c31
27
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3+y[x]^2==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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23.1.85 problem 88
Internal problem ID [2721]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 88.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

2y′x− y − y′ ln (y′y) = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 80� �
dsolve(2*x*diff(y(x),x)-y(x)=diff(y(x),x)*ln(y(x)*diff(y(x),x)),y(x), singsol=all)� �

y(x) = ex− 1
2

y(x) = −ex− 1
2

y(x) =
√

−2 e−2xe2c1c1 + 2 e−2xe2c1x ex

y(x) = −
√

−2 e−2xe2c1c1 + 2 e−2xe2c1x ex

3 Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 59� �
DSolve[2*x*y'[x]-y[x]==y'[x]*Log[y[x]*y'[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ec1
√
−2x+ iπ + 2c1

y(x) → ec1
√
−2x+ iπ + 2c1

y(x) → 0
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23.1.86 problem 89
Internal problem ID [2722]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 89.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y − y′x+ x2(y′)3 = 0
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3 Solution by Maple
Time used: 0.121 (sec). Leaf size: 5479� �
dsolve(y(x)=x*diff(y(x),x)-x^2* (diff(y(x),x))^3,y(x), singsol=all)� �
y(x) = − 1

4c1

y(x) =−RootOf
(
2c21x_Z 4−24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z+162c21x−1

)3
xc1

+11c1xRootOf
(
2c21x_Z 4− 24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z +162c21x− 1

)2
− 39RootOf

(
2c21x_Z 4− 24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z +162c21x− 1

)
c1x

+ 45c1x

−

√
16c41x2RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)6 − 352c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)5 + 3184c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)4 − 15168c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)3 + 40176c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)2 − 56160c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)
+ 32400c41x2 + 26RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)3
c21x− 286c21xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)2 + 982RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)
c21x− 1010c21x+ 9

4c1
− 3

4c1

y(x) =−RootOf
(
2c21x_Z 4−24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z+162c21x−1

)3
xc1

+11c1xRootOf
(
2c21x_Z 4− 24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z +162c21x− 1

)2
− 39RootOf

(
2c21x_Z 4− 24c21x_Z 3+108c21x_Z 2+

(
−216c21x+1

)
_Z +162c21x− 1

)
c1x

+ 45c1x

+

√
16c41x2RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)6 − 352c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)5 + 3184c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)4 − 15168c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)3 + 40176c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)2 − 56160c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)
+ 32400c41x2 + 26RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)3
c21x− 286c21xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)2 + 982RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x+ 1)_Z + 162c21x− 1

)
c21x− 1010c21x+ 9

4c1
− 3

4c1

y(x) = RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)3
xc1

+ 11c1xRootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)2
+ 39RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)
c1x

+ 45c1x

−

√
16c41x2RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)6 + 352c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)5 + 3184c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)4 + 15168c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)3 + 40176c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)2 + 56160c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)
+ 32400c41x2 − 26RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)3
c21x− 286c21xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)2 − 982RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)
c21x− 1010c21x+ 9

4c1
− 3

4c1

y(x) = RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)3
xc1

+ 11c1xRootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)2
+ 39RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 +

(
216c21x− 1

)
_Z + 162c21x− 1

)
c1x

+ 45c1x

+

√
16c41x2RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)6 + 352c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)5 + 3184c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)4 + 15168c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)3 + 40176c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)2 + 56160c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)
+ 32400c41x2 − 26RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)3
c21x− 286c21xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)2 − 982RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x− 1)_Z + 162c21x− 1

)
c21x− 1010c21x+ 9

4c1
− 3

4c1
y(x)

=
RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3
xc1

4

−
13c1xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2
4

+
51RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
c1x

4
− 63c1x

4

−

√
4c41x2RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)6 − 104c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)5 + 1084c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)4 − 5808c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3 + 16956c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2 − 25704c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
+ 15876c41x2 − 20RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3
c21x+ 260c21xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2 − 988RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
c21x+ 1036c21x+ 9

8c1
− 3

8c1
y(x)

=
RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3
xc1

4

−
13c1xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2
4

+
51RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
c1x

4
− 63c1x

4

+

√
4c41x2RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)6 − 104c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)5 + 1084c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)4 − 5808c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3 + 16956c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2 − 25704c41x2RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
+ 15876c41x2 − 20RootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)3
c21x+ 260c21xRootOf

(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)2 − 988RootOf
(
2c21x_Z 4 − 24c21x_Z 3 + 108c21x_Z 2 + (−216c21x− 1)_Z + 162c21x− 1

)
c21x+ 1036c21x+ 9

8c1
− 3

8c1
y(x)

= −
RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3
xc1

4

−
13c1xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2
4

−
51RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
c1x

4
− 63c1x

4

−

√
4c41x2RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)6 + 104c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)5 + 1084c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)4 + 5808c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3 + 16956c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2 + 25704c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
+ 15876c41x2 + 20RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3
c21x+ 260c21xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2 + 988RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
c21x+ 1036c21x+ 9

8c1
− 3

8c1
y(x)

= −
RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3
xc1

4

−
13c1xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2
4

−
51RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
c1x

4
− 63c1x

4

+

√
4c41x2RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)6 + 104c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)5 + 1084c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)4 + 5808c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3 + 16956c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2 + 25704c41x2RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
+ 15876c41x2 + 20RootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)3
c21x+ 260c21xRootOf

(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)2 + 988RootOf
(
2c21x_Z 4 + 24c21x_Z 3 + 108c21x_Z 2 + (216c21x+ 1)_Z + 162c21x− 1

)
c21x+ 1036c21x+ 9

8c1
− 3

8c1
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]==x*y'[x]-x^2*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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23.1.87 problem 90
Internal problem ID [2723]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 90.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y(y − 2y′x)3 − (y′)2 = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 577� �
dsolve(y(x)* (y(x)-2*x*diff(y(x),x))^3= (diff(y(x),x))^2 ,y(x), singsol=all)� �
y(x) = −

√
3

9x

y(x) =
√
3

9x
y(x) = 0

y(x)

=

RootOf

− ln(x) + c1 + 24

∫ _Z

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a

36
(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a2+

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 2
3
−24_a2−

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3
+1

d_a




x

y(x)

=

RootOf

− ln(x) + c1 − 48

∫ _Z

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a

i

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 2
3 √3 +24i

√
3 _a2−72

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a2−i

√
3 +

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 2
3
−24_a2+2

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3
+1

d_a




x

y(x)

=

RootOf

− ln(x) + c1 + 48

∫ _Z

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a

i

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 2
3 √3 +24i

√
3 _a2+72

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3_a2−i

√
3 −

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 2
3
+24_a2−2

(
24_a3

√
81_a2 − 3 −216_a4+36_a2−1

) 1
3
−1

d_a




x
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*(y[x]-2*x*y'[x])^3== (y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
Timed out

3947



23.1. Chapter 2. First-Order and Simple . . . CHAPTER 23. DIFFERENTIAL . . .

23.1.88 problem 91
Internal problem ID [2724]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 91.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _dAlembert]

Solve

y′x+ y − 4
√
y′ = 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 63� �
dsolve(y(x)+x*diff(y(x),x) = 4*sqrt(diff(y(x),x)),y(x), singsol=all)� �

y(x) = −
4 LambertW

(
− c1x

2

)2
x

+ 8

√
LambertW

(
− c1x

2

)2
x2

y(x) = −
4 LambertW

(
c1x
2

)2
x

+ 8

√
LambertW

(
c1x
2

)2
x2

3 Solution by Mathematica
Time used: 1.268 (sec). Leaf size: 94� �
DSolve[y[x]+x*y'[x]==4*Sqrt[y'[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

2e− 1
2
√

4−xy(x)
(
−2
√
4− xy(x) − 4

)
y(x) = c1, y(x)



Solve

2e 1
2
√

4−xy(x)
(
2
√

4− xy(x) − 4
)

y(x) = c1, y(x)


y(x) → 0
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23.1.89 problem 92
Internal problem ID [2725]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 92.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2y′x− y − ln (y′) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve(2*x*diff(y(x),x) -y(x) = ln(diff(y(x),x)),y(x), singsol=all)� �

y(x) = 1 +
√
4c1x+ 1 − ln

(
1 +

√
4c1x+ 1
2x

)

y(x) = 1−
√
4c1x+ 1 − ln

(
−−1 +

√
4c1x+ 1
2x

)

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 34� �
DSolve[2*x*y'[x] -y[x] == Log[y'[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ProductLog

(
−2xe−y(x))− log

(
ProductLog

(
−2xe−y(x))+ 2

)
+ y(x) = c1, y(x)

]
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23.1.90 problem 111
Internal problem ID [2726]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 111.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

xy2(y′x+ y)− 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 96� �
dsolve(x*y(x)^2*(x*diff(y(x),x)+y(x) )=1,y(x), singsol=all)� �

y(x) = (12x2 + 8c1)
1
3

2x

y(x) =
−
(
12x2+8c1

) 1
3

4 − i

√
3 (

12x2+8c1
) 1
3

4
x

y(x) =
−
(
12x2+8c1

) 1
3

4 + i

√
3 (

12x2+8c1
) 1
3

4
x
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3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 80� �
DSolve[x*y[x]^2*(x*y'[x]+y[x])==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
2

3
√

3x2 + 2c1
x

y(x) →
3

√
3x2

2 + c1

x

y(x) →
(−1)2/3 3

√
3x2

2 + c1

x
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23.1.91 problem 112
Internal problem ID [2727]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 112.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

5y + (y′)2 − x(x+ y′) = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 105� �
dsolve(5*y(x)+(diff(y(x),x))^2=x*(x+diff(y(x),x)),y(x), singsol=all)� �

y(x) = x2

4

y(x) = 3x2

2 −
x
(
5x− 2

√
−5c1

)
2 + c1

y(x) = 3x2

2 −
x
(
5x+ 2

√
−5c1

)
2 + c1

y(x) = 3x2

2 +
x
(
−5x− 2

√
−5c1

)
2 + c1

y(x) = 3x2

2 +
x
(
−5x+ 2

√
−5c1

)
2 + c1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[5*y[x]+(y'[x])^2==x*(x+y'[x]),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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23.1.92 problem 113
Internal problem ID [2728]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 113.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y + 2
x+ 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)= (y(x)+2)/(x+1),y(x), singsol=all)� �

y(x) = −2 + (x+ 1) c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 18� �
DSolve[y'[x]== (y[x]+2)/(x+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 + c1(x+ 1)

y(x) → −2
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23.1.93 problem 115
Internal problem ID [2729]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 115.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y + e
y
xx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)= y(x)-x*exp(y(x)/x),y(x), singsol=all)� �

y(x) = − ln (c1 + ln(x))x

3 Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 16� �
DSolve[x*y'[x]== y[x]-x*Exp[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(log(x)− c1)
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23.1.94 problem 116
Internal problem ID [2730]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 116.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

1 + y2 sin (2x)− 2y
(
cos2(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve((1+y(x)^2*sin(2*x))-(2*y(x)*cos(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
c1 + x

cos(x)

y(x) = −
√
c1 + x

cos(x)

3 Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 32� �
DSolve[(1+y[x]^2*Sin[2*x])-(2*y[x]*Cos[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x+ c1 sec(x)

y(x) →
√
x+ c1 sec(x)
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23.1.95 problem 117
Internal problem ID [2731]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 117.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

2√yx − y − y′x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 58� �
dsolve((2*sqrt(x*y(x))-y(x))-x*diff(y(x),x)=0,y(x), singsol=all)� �

√
xy(x)

(−x+ y(x))
(√

xy(x) − x
)
x
+ 1

(−x+ y(x))
(√

xy(x) − x
) − c1 = 0

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 26� �
DSolve[(2*Sqrt[x*y[x]]-y[x])-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ e

c1
2

)
2

x

y(x) → x
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23.1.96 problem 119
Internal problem ID [2732]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 119.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − e
xy′
y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=exp(x*diff(y(x),x)/y(x)),y(x), singsol=all)� �

y(x) = −e−c1x

c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 21� �
DSolve[y'[x]==Exp[x*y'[x]/y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ec1−e−c1x
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.1 problem 1
Internal problem ID [2733]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 2y′′ + y′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$3)-2*diff(y(x),x$2)+diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2 sin(x) + c3 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y'''[x]-2*y''[x]+y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
2x + c1 cos(x) + c2 sin(x)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.2 problem 2
Internal problem ID [2734]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ + 9y′ + 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)+9*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2 sin (3x) + c3 cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y'''[x]+y''[x]+9*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−x + c1 cos(3x) + c2 sin(3x)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.3 problem 3
Internal problem ID [2735]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e−x + c3e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y'''[x]+y''[x]-y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2x+ c1) + c3e
x

3961



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.4 problem 4
Internal problem ID [2736]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 4.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$3)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2ex sin
(√

3 x
)
+ c3ex cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41� �
DSolve[y'''[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x + ex

(
c3 cos

(√
3 x
)
+ c2 sin

(√
3 x
))
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.5 problem 5
Internal problem ID [2737]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$3)-8*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−x sin
(√

3 x
)
+ c3e−x cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y'''[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

3x + c2 cos
(√

3 x
)
+ c3 sin

(√
3 x
))
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.6 problem 6
Internal problem ID [2738]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 6.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x sin(x) + c2e−x cos(x) + c3ex sin(x) + c4ex cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
DSolve[y''''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c1 cos(x) + c2 sin(x)) + ex(c4 cos(x) + c3 sin(x))
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.7 problem 7
Internal problem ID [2739]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 7.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 18y′′ + 81y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$4)+18*diff(y(x),x$2)+81*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (3x) + c2 cos (3x) + c3 sin (3x)x+ c4 cos (3x)x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[y''''[x]+18*y''[x]+81*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos(3x) + (c4x+ c3) sin(3x)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.8 problem 8
Internal problem ID [2740]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 4y′′ + 16y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
√
3 x sin(x)− c2e−

√
3 x sin(x) + c3e

√
3 x cos(x) + c4e−

√
3 x cos(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 49� �
DSolve[y''''[x]-4*y''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
√
3 x
(
c2 cos(x) + c4 sin(x) + e2

√
3 x(c3 cos(x) + c1 sin(x))

)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.9 problem 9
Internal problem ID [2741]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 9.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 2y′′′ + 2y′′ − 2y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-2*diff(y(x),x$3)+2*diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx+ c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[y''''[x]-2*y'''[x]+2*y''[x]-2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c4x+ c3) + c1 cos(x) + c2 sin(x)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.10 problem 10
Internal problem ID [2742]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 10.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 5y′′′ + 5y′′ + 5y′ − 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$4)-5*diff(y(x),x$3)+5*diff(y(x),x$2)+5*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e3x + c3e−x + c4ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36� �
DSolve[y''''[x]-5*y'''[x]+5*y''[x]+5*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

x + c3e
2x + c4e

3x

3968



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.11 problem 11
Internal problem ID [2743]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 11.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) − 6y′′′′ + 9y′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$5)-6*diff(y(x),x$4)+9*diff(y(x),x$3)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3x
2 + c4e3x + c5e3xx

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 35� �
DSolve[y'''''[x]-6*y''''[x]+9*y'''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
27e

3x(c2(x− 1) + c1) + x(c5x+ c4) + c3

3969



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.12 problem 12
Internal problem ID [2744]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 12.
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(6) − 64y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$6)-64*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−2x + c3ex sin
(√

3 x
)
+ c4ex cos

(√
3 x
)

+ c5e−x sin
(√

3 x
)
+ c6e−x cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 67� �
DSolve[y''''''[x]-64*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
c1e

4x + ex
((

c2e
2x + c3

)
cos
(√

3 x
)
+
(
c6e

2x + c5
)
sin
(√

3 x
))

+ c4
)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.13 problem 13
Internal problem ID [2745]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 6y′ + 10y − 3x e−3x + 2 e3x cos(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+10*y(x)=3*x*exp(-3*x)-2*exp(3*x)*cos(x),y(x), singsol=all)� �

y(x) = e−3x sin(x)c2 + e−3x cos(x)c1 +
(−3 cos(x)− sin(x)) e3x

60 + 3x e−3x

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 42� �
DSolve[y''[x]+6*y'[x]+10*y[x]==3*x*Exp[-3*x]-2*Exp[3*x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
60e

3x(sin(x) + 3 cos(x)) + e−3x(3x+ c2 cos(x) + c1 sin(x))

3971



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.14 problem 14
Internal problem ID [2746]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 8y′ + 17y − e4x
(
x2 − 3 sin(x)x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 46� �
dsolve(diff(y(x),x$2)-8*diff(y(x),x)+17*y(x)=exp(4*x)*(x^2-3*x*sin(x)),y(x), singsol=all)� �

y(x) = e4x sin(x)c2 + e4x cos(x)c1 −
e4x(−3 cos(x)x2 + 3x sin(x)− 4x2 + 8)

4

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 47� �
DSolve[y''[x]-8*y'[x]+17*y[x]==Exp[4*x]*(x^2-3*x*Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8e

4x(8(x2 − 2
)
+
(
6x2 − 3 + 8c2

)
cos(x) + (−6x+ 8c1) sin(x)

)

3972



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.15 problem 15
Internal problem ID [2747]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 2y − (x+ ex) sin(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=(x+exp(x))*sin(x),y(x), singsol=all)� �

y(x) = ex sin(x)c2 + ex cos(x)c1 +
(−25x ex + 20x+ 28) cos(x)

50 + (10x+ 4) sin(x)
50

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 45� �
DSolve[y''[x]-2*y'[x]+2*y[x]==(x+Exp[x])*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
50((20x− 25ex(x− 2c2) + 28) cos(x) + 2(5x+ 25c1ex + 2) sin(x))
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.16 problem 16
Internal problem ID [2748]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − sinh(x) sin (2x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 49� �
dsolve(diff(y(x),x$2)+4*y(x)=sinh(x)*sin(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
(−4 ex − 4 e−x) cos (2x)

34 + sin (2x) (ex − e−x)
34

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 38� �
DSolve[y''[x]+4*y[x]==Sinh[x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 4
17 cos(2x) cosh(x) + c1 cos(2x) +

1
17 sin(2x)(sinh(x) + 17c2)
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23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.17 problem 17
Internal problem ID [2749]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − cosh(x) sin(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 41� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=cosh(x)*sin(x),y(x), singsol=all)� �

y(x) = e−x sin(x)c2 + e−x cos(x)c1 −
e−x cos(x)x

4 − ex(cos(x)− sin(x))
16

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 47� �
DSolve[y''[x]+2*y'[x]+2*y[x]==Cosh[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16e

−x
((
e2x + 2 + 16c1

)
sin(x)−

(
e2x + 4(x− 4c2)

)
cos(x)

)

3975



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.18 problem 18
Internal problem ID [2750]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 18.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ + y′ − x cos(x)− sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$3)+diff(y(x),x)=sin(x)+x*cos(x),y(x), singsol=all)� �

y(x) = sin(x)c1 − cos(x)c2 −
cos(x)x2

4 + cos(x)
2 + x sin(x)

4 + c3

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 36� �
DSolve[y'''[x]+y'[x]==Sin[x]+x*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
8
(
2x2 − 3 + 8c2

)
cos(x) +

(x
4 + c1

)
sin(x) + c3

3976



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.19 problem 19
Internal problem ID [2751]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 19.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 2y′′ + 4y′ − 8y − e2x sin (2x)− 2x2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 96� �
dsolve(diff(y(x),x$3)-2*diff(y(x),x$2)+4*diff(y(x),x)-8*y(x)=exp(2*x)*sin(2*x)+2*x^2,y(x), singsol=all)� �

y(x) = −e−2x(2 e4x + 5 e2x) cos (2x)
80 − e−2x(4 e4x − 5 e2x) sin (2x)

80
− e−2x(4 e2xx2 + 4 e2xx+ e4x)

16 + cos (2x) c1 + c2e2x + c3 sin (2x)

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 58� �
DSolve[y'''[x]-2*y''[x]+4*y'[x]-8*y[x]==Exp[2*x]*Sin[2*x]+2*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
80
(
−20

(
x2 + x− 4c1 cos(2x)− 4c2 sin(2x)

)
− e2x(4 sin(2x) + 2 cos(2x) + 5− 80c3)

)

3977



23.2. Chapter 4. Linear Differential . . . CHAPTER 23. DIFFERENTIAL . . .

23.2.20 problem 20
Internal problem ID [2752]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 20.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 4y′′ + 3y′ − x2 − x e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$3)-4*diff(y(x),x$2)+3*diff(y(x),x)=x^2+x*exp(2*x),y(x), singsol=all)� �

y(x) = c1ex +
c2e3x
3 + 4x2

9 + x3

9 − e2xx
2 + e2x

4 + 26x
27 + c3

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 52� �
DSolve[y'''[x]-4*y''[x]+3*y'[x]==x^2+x*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

2x(1− 2x) + 1
27x(3x(x+ 4) + 26) + c1e

x + 1
3c2e

3x + c3
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23.2.21 problem 21
Internal problem ID [2753]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 21.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y′′′′ + 2y′′ − 7x+ 3 cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$2)=7*x-3*cos(x),y(x), singsol=all)� �

y(x) = 7x3

12 −
cos
(
x
√
2
)
c1

2 −
sin
(
x
√
2
)
c2

2 + 3 cos(x) + c3x+ c4

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 51� �
DSolve[y''''[x]+2*y''[x]==7*x-3*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 7x3

12 + 3 cos(x) + c4x− 1
2c1 cos

(√
2 x
)
− 1

2c2 sin
(√

2 x
)
+ c3
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23.2.22 problem 22
Internal problem ID [2754]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183
Problem number: 22.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 5y′′ + 4y − sin(x) cos (2x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+4*y(x)=sin(x)*cos(2*x),y(x), singsol=all)� �

y(x) = x cos(x)
12 + sin (3x)

80 − sin(x)
144 + cos(x)c1 + c2 sin(x) + c3 cos (2x) + c4 sin (2x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 48� �
DSolve[y''''[x]+5*y''[x]+4*y[x]==Sin[x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
80 sin(3x) +

( x

12 + c3
)
cos(x) + c1 cos(2x) +

(
1
72 + c4

)
sin(x) + c2 sin(2x)
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24.1.1 problem 0
Internal problem ID [2755]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 0.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − af(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = a*f(x),y(x), singsol=all)� �

y(x) =
∫

af(x)dx+ c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[y'[x]==a*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1
af(K[1])dK[1] + c1
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24.1.2 problem 1
Internal problem ID [2756]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x− sin(x)− y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = x+sin(x)+y(x),y(x), singsol=all)� �

y(x) = −x− 1− cos(x)
2 − sin(x)

2 + c1ex

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 28� �
DSolve[y'[x]==x+Sin[x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− sin(x)
2 − cos(x)

2 + c1e
x − 1
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24.1.3 problem 2
Internal problem ID [2757]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x2 − 3 cosh(x)− 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 80� �
dsolve(diff(y(x),x) = x^2+3*cosh(x)+2*y(x),y(x), singsol=all)� �
y(x) = c1e2x

− e2x(−2x2 sinh (2x) + 2x2 cosh (2x)− 2x sinh (2x) + 2x cosh (2x) + 6 cosh(x)− 6 sinh(x)− sinh (2x) + cosh (2x)− 2 sinh (3x) + 2 cosh (3x))
4

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 38� �
DSolve[y'[x]==x^2+3*Cosh[x]+2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2x(x+ 1)− 2e−x − 6ex + 4c1e2x − 1

)

3986



24.1. Various 1 CHAPTER 24. ORDINARY . . .

24.1.4 problem 3
Internal problem ID [2758]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − a− bx− cy = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = a+b*x+c*y(x),y(x), singsol=all)� �

y(x) = −bx

c
− a

c
− b

c2
+ ecxc1

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 28� �
DSolve[y'[x]==a+b*x+c*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ac+ bcx+ b

c2
+ c1e

cx
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24.1.5 problem 4
Internal problem ID [2759]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − a cos (bx+ c)− ky = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = a*cos(b*x+c)+k*y(x),y(x), singsol=all)� �

y(x) = ekxc1 −
a(cos (bx+ c) k − b sin (bx+ c))

b2 + k2

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 43� �
DSolve[y'[x]==a*Cos[b*x+c]+k*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a(b sin(bx+ c)− k cos(bx+ c))
b2 + k2 + c1e

kx
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24.1.6 problem 5
Internal problem ID [2760]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − a sin (bx+ c)− ky = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = a*sin(b*x+c)+k*y(x),y(x), singsol=all)� �

y(x) = ekxc1 −
a(b cos (bx+ c) + sin (bx+ c) k)

b2 + k2

3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 43� �
DSolve[y'[x]==a*Sin[b*x+c]+k*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a(k sin(bx+ c) + b cos(bx+ c))
b2 + k2 + c1e

kx
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24.1.7 problem 6
Internal problem ID [2761]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − a− b ekx − cy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = a+b*exp(k*x)+c*y(x),y(x), singsol=all)� �

y(x) = −a

c
+ b ecx−x(c−k)

−c+ k
+ ecxc1

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 34� �
DSolve[y'[x]==a+b*Exp[k*x]+c*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a

c
+ bekx

k − c
+ c1e

cx
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24.1.8 problem 7
Internal problem ID [2762]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x
(
x2 − y

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = x*(x^2-y(x)),y(x), singsol=all)� �

y(x) = x2 − 2 + e−x2
2 c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 22� �
DSolve[y'[x]==x*(x^2-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1e
−x2

2 − 2
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24.1.9 problem 8
Internal problem ID [2763]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x
(
e−x2 + ay

)
= 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = x*(exp(-x^2)+a*y(x)),y(x), singsol=all)� �

y(x) =
(
−e−

x2(2+a)
2

2 + a
+ c1

)
ea x2

2

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 42� �
DSolve[y'[x]==x*(Exp[-x^2]+a*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

ax2
2

(
−e−

1
2 (a+2)x2 + (a+ 2)c1

)
a+ 2
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24.1.10 problem 9
Internal problem ID [2764]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x2(a x3 + by
)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = x^2*(a*x^3+b*y(x)),y(x), singsol=all)� �

y(x) = −x3a

b
− 3a

b2
+ e b x3

3 c1

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 32� �
DSolve[y'[x]==x^2*(a*x^3+b*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a(bx3 + 3)
b2

+ c1e
bx3
3

3993



24.1. Various 1 CHAPTER 24. ORDINARY . . .

24.1.11 problem 10
Internal problem ID [2765]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − a xny = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = a*x^n*y(x),y(x), singsol=all)� �

y(x) = c1e
xn+1a
n+1

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 27� �
DSolve[y'[x]==a*x^n*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
axn+1
n+1

y(x) → 0

3994
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24.1.12 problem 11
Internal problem ID [2766]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x) sin(x)− cos(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = cos(x)*sin(x)+y(x)*cos(x),y(x), singsol=all)� �

y(x) = − sin(x)− 1 + esin(x)c1

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 18� �
DSolve[y'[x]==Cos[x]*Sin[x]+y[x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sin(x) + c1e
sin(x) − 1
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24.1.13 problem 12
Internal problem ID [2767]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − esin(x) − cos(x)y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = exp(sin(x))+y(x)*cos(x),y(x), singsol=all)� �

y(x) = (c1 + x) esin(x)

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 14� �
DSolve[y'[x]==Exp[Sin[x]]+y[x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1)esin(x)
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24.1.14 problem 13
Internal problem ID [2768]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cot(x)y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 8� �
dsolve(diff(y(x),x) = y(x)*cot(x),y(x), singsol=all)� �

y(x) = sin(x)c1

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]*Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sin(x)

y(x) → 0
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24.1.15 problem 14
Internal problem ID [2769]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 1 + cot(x)y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = 1-y(x)*cot(x),y(x), singsol=all)� �

y(x) = − cos(x) + c1
sin(x)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 15� �
DSolve[y'[x]==1-y[x]*Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cot(x) + c1 csc(x)
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24.1.16 problem 15
Internal problem ID [2770]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x csc(x) + cot(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) = x*csc(x)-y(x)*cot(x),y(x), singsol=all)� �

y(x) =
x2

2 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 19� �
DSolve[y'[x]==x*Csc[x]-y[x]*Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x2 + 2c1

)
csc(x)
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24.1.17 problem 16
Internal problem ID [2771]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (2 csc (2x) + cot(x)) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (2*csc(2*x)+cot(x))*y(x),y(x), singsol=all)� �

y(x) = c1 cot(x) (cos(x)− cos (3x))
sin (2x) (cot2(x))− sin (2x) + 2 cot(x)

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 33� �
DSolve[y'[x]==(2*Csc[2*x]+Cot[x])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sin
3
2 (x)

√
sin(2x)

cos 3
2 (x)

y(x) → 0
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24.1.18 problem 17
Internal problem ID [2772]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sec(x) + cot(x)y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) = sec(x)-y(x)*cot(x),y(x), singsol=all)� �

y(x) = − ln (cos(x)) + c1
sin(x)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 16� �
DSolve[y'[x]==Sec[x]-y[x]*Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)(− log(cos(x)) + c1)
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24.1.19 problem 18
Internal problem ID [2773]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − ex sin(x)− cot(x)y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = exp(x)*sin(x)+y(x)*cot(x),y(x), singsol=all)� �

y(x) = (ex + c1) sin(x)

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 14� �
DSolve[y'[x]==Exp[x]*Sin[x]+y[x]*Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (ex + c1) sin(x)
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24.1.20 problem 19
Internal problem ID [2774]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + csc(x) + 2 cot(x)y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+csc(x)+2*y(x)*cot(x) = 0,y(x), singsol=all)� �

y(x) = −2 cos(x)− 2c1
−1 + cos (2x)

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 15� �
DSolve[y'[x]+Csc[x]+2*y[x]*Cot[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc2(x)(cos(x) + c1)
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24.1.21 problem 20
Internal problem ID [2775]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 4 csc(x)x
(
sec2(x)

)
+ 2y cot (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 98� �
dsolve(diff(y(x),x) = 4*csc(x)*x*sec(x)^2-2*y(x)*cot(2*x),y(x), singsol=all)� �

y(x) =
(
−32

√
− e4ix

(e4ix − 1)2
(
x ln (1 + ieix)

2 − x ln (1− ieix)
2 − i dilog (1 + ieix)

2

+ i dilog (1− ieix)
2

)
sin (2x) + c1

)√
cot2 (2x) + 1

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 58� �
DSolve[y'[x]==2*Csc[x]*2*x*Sec[x]^2-2*y[x]*Cot[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x) sec(x)
(
−4iPolyLog

(
2, ieix

)
+ 4iPolyLog(2, sin(x)− i cos(x))

− 8ixArcTan
(
eix
)
+ c1

)
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24.1.22 problem 21
Internal problem ID [2776]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2
(
cot2(x)

)
cos (2x) + 2y csc (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = 2*cot(x)^2*cos(2*x)-2*y(x)*csc(2*x),y(x), singsol=all)� �

y(x) =
(
2
(
cos2(x)

)
+ ln (cos(x)− 1) + ln (1 + cos(x)) + c1

)
(csc (2x) + cot (2x))

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 21� �
DSolve[y'[x]==2*(Cot[x]^2*Cos[2*x]-y[x]*Csc[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot(x)(cos(2x) + 2 log(sin(x))− 1 + c1)
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24.1.23 problem 22
Internal problem ID [2777]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 4 csc(x)x
(
sin3(x) + y

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 118� �
dsolve(diff(y(x),x) = 4*csc(x)*x*(sin(x)^3+y(x)),y(x), singsol=all)� �

y(x) =
(
1 + eix

)−4x (1− eix
)4x e−4i

(
− dilog

(
1+eix

)
+dilog

(
1−eix

))(
4
(∫

−x(1− eix)−4x (1 + eix)4x e−4i
(
dilog

(
1+eix

)
−dilog

(
1−eix

))
(−1 + cos (2x))

2 dx

)
+ c1

)

3 Solution by Mathematica
Time used: 1.011 (sec). Leaf size: 109� �
DSolve[y'[x]==2*Csc[x]*2*x(Sin[x]^3+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(
−8iPolyLog

(
2, eix

)
+ 2iPolyLog

(
2, e2ix

)
− 8x tanh−1 (eix))(∫ x

1
4 exp

(
8 tanh−1 (eiK[1])K[1] + 8iPolyLog

(
2, eiK[1])

− 2iPolyLog
(
2, e2iK[1]))K[1] sin2(K[1])dK[1] + c1

)
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24.1.24 problem 23
Internal problem ID [2778]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 4 csc(x)x
(
1−

(
tan2(x)

)
+ y
)
= 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 178� �
dsolve(diff(y(x),x) = 4*csc(x)*x*(1-tan(x)^2+y(x)),y(x), singsol=all)� �
y(x) =

(
1 + eix

)−4x (1− eix
)4x e−4i

(
− dilog

(
1+eix

)
+dilog

(
1−eix

))
c1 + 4

(
1 + eix

)−4x (1
−eix

)4x e−4i
(
− dilog

(
1+eix

)
+dilog

(
1−eix

))(∫ 4(1 + eix)4x e4i
(
− dilog

(
1+eix

)
+dilog

(
1−eix

))
(1− eix)−4x

x(− sin (3x) + sin(x))
−1 + cos (4x) dx

)

3 Solution by Mathematica
Time used: 1.312 (sec). Leaf size: 117� �
DSolve[y'[x]==2*Csc[x]*2*x*(1-Tan[x]^2+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(
−8iPolyLog

(
2, eix

)
+ 2iPolyLog

(
2, e2ix

)
− 8x tanh−1 (eix))(∫ x

1
4 exp

(
8 tanh−1 (eiK[1])K[1] + 8iPolyLog

(
2, eiK[1])

− 2iPolyLog
(
2, e2iK[1])) cos(2K[1]) csc(K[1])K[1] sec2(K[1])dK[1] + c1

)
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24.1.25 problem 24
Internal problem ID [2779]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y sec(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = y(x)*sec(x),y(x), singsol=all)� �

y(x) = c1(sec(x) + tan(x))

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24� �
DSolve[y'[x]==y[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2 tanh−1(tan(x2 ))

y(x) → 0
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24.1.26 problem 25
Internal problem ID [2780]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 1
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + tan(x)− (1− y) sec(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+tan(x) = (1-y(x))*sec(x),y(x), singsol=all)� �

y(x) = c1 + x

sec(x) + tan(x)

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 21� �
DSolve[y'[x]+Tan[x]==(1-y[x])*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1)e−2 tanh−1(tan(x2 ))
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24.2. Various 2 CHAPTER 24. ORDINARY . . .

24.2 Various 2

Local contents
24.2.1 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4011
24.2.2 problem 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4012
24.2.3 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4013
24.2.4 problem 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4014
24.2.5 problem 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4015
24.2.6 problem 31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4016
24.2.7 problem 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4017
24.2.8 problem 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4018
24.2.9 problem 34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4019
24.2.10 problem 35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4020
24.2.11 problem 36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4021
24.2.12 problem 37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4022
24.2.13 problem 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4023
24.2.14 problem 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4024
24.2.15 problem 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4025
24.2.16 problem 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4026
24.2.17 problem 42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4027
24.2.18 problem 43 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4028
24.2.19 problem 44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4029
24.2.20 problem 45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4030
24.2.21 problem 46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4031
24.2.22 problem 47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4032
24.2.23 problem 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4033
24.2.24 problem 49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4034
24.2.25 problem 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4035
24.2.26 problem 51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4036
24.2.27 problem 52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4037
24.2.28 problem 53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4038
24.2.29 problem 54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4039

4010



24.2. Various 2 CHAPTER 24. ORDINARY . . .

24.2.1 problem 26
Internal problem ID [2781]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y tan(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) = y(x)*tan(x),y(x), singsol=all)� �

y(x) = c1
cos(x)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sec(x)

y(x) → 0
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24.2.2 problem 27
Internal problem ID [2782]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x)− y tan(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = cos(x)+y(x)*tan(x),y(x), singsol=all)� �

y(x) =
x
2 +

sin(2x)
4 + c1

cos(x)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 21� �
DSolve[y'[x]==Cos[x]+y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x) + (x+ 2c1) sec(x))

4012
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24.2.3 problem 28
Internal problem ID [2783]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x) + y tan(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) = cos(x)-y(x)*tan(x),y(x), singsol=all)� �

y(x) = (c1 + x) cos(x)

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 12� �
DSolve[y'[x]==Cos[x]-y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1) cos(x)

4013
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24.2.4 problem 29
Internal problem ID [2784]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sec(x) + y tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = sec(x)-y(x)*tan(x),y(x), singsol=all)� �

y(x) = (tan(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 13� �
DSolve[y'[x]==Sec[x]-y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1 cos(x)

4014
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24.2.5 problem 30
Internal problem ID [2785]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin (2x)− y tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = sin(2*x)+y(x)*tan(x),y(x), singsol=all)� �

y(x) =
− cos(x)

2 − cos(3x)
6 + c1

cos(x)

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 19� �
DSolve[y'[x]==Sin[2*x]+y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 cos2(x)
3 + c1 sec(x)

4015
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24.2.6 problem 31
Internal problem ID [2786]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin (2x) + y tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = sin(2*x)-y(x)*tan(x),y(x), singsol=all)� �

y(x) = (−2 cos(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 15� �
DSolve[y'[x]==Sin[2*x]-y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)(−2 cos(x) + c1)

4016
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24.2.7 problem 32
Internal problem ID [2787]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin(x)− 2y tan(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = sin(x)+2*y(x)*tan(x),y(x), singsol=all)� �

y(x) = −3 cos(x)− cos (3x) + 12c1
6 cos (2x) + 6

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 19� �
DSolve[y'[x]==Sin[x]+2*y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −cos(x)
3 + c1 sec2(x)
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24.2.8 problem 33
Internal problem ID [2788]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2− 2 sec (2x)− 2y tan (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = 2+2*sec(2*x)+2*y(x)*tan(2*x),y(x), singsol=all)� �

y(x) =
√

1 + tan2 (2x) c1 +
√
2
√

1
cos (4x) + 1 cos (2x) (2x+ sin (2x))

√
1 + tan2 (2x)

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 20� �
DSolve[y'[x]==2*(1+Sec[2 x]+y[x] Tan[2 x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(2x)(2x+ sin(2x) + c1)
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24.2.9 problem 34
Internal problem ID [2789]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − csc(x)− 3y tan(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = csc(x)+3*y(x)*tan(x),y(x), singsol=all)� �

y(x) = 2 ln (cos(x)− 1) + 2 ln (1 + cos(x)) + cos (2x) + 1 + 4c1
3 cos(x) + cos (3x)

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 24� �
DSolve[y'[x]==Csc[x]+3 y[x] Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec3(x)
(
−1
2 sin2(x) + log(sin(x)) + c1

)
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24.2.10 problem 35
Internal problem ID [2790]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (a+ cos (ln(x)) + sin (ln(x))) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = (a+cos(ln(x))+sin(ln(x)))*y(x),y(x), singsol=all)� �

y(x) = c1ex(sin(ln(x))+a)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 22� �
DSolve[y'[x]==(a+Cos[Log[x]]+Sin[Log[x]]) y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x(a+sin(log(x)))

y(x) → 0
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24.2.11 problem 36
Internal problem ID [2791]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 6 e2x + y tanh(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 6*exp(2*x)-y(x)*tanh(x),y(x), singsol=all)� �

y(x) = 3 sinh(x) + sinh (3x) + 3 cosh(x) + cosh (3x) + c1
cosh(x)

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 33� �
DSolve[y'[x]==6 Exp[2 x]- y[x] Tanh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(6ex + 2e3x + c1)
e2x + 1
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24.2.12 problem 37
Internal problem ID [2792]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − f(x)f ′(x)− f ′(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = f(x)*diff(f(x),x)+diff(f(x),x)*y(x),y(x), singsol=all)� �

y(x) = −f(x)− 1 + ef(x)c1

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 18� �
DSolve[y'[x]==f[x] f'[x] + f'[x] y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −f(x) + c1e
f(x) − 1
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24.2.13 problem 38
Internal problem ID [2793]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − f(x)− g(x)y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = f(x)+g(x)*y(x),y(x), singsol=all)� �

y(x) =
(∫

f(x)e−
(∫

g(x)dx
)
dx+ c1

)
e
∫
g(x)dx

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 47� �
DSolve[y'[x]==f[x] + g[x] y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1
g(K[1])dK[1]

)(∫ x

1
exp

(
−
∫ K[2]

1
g(K[1])dK[1]

)
f(K[2])dK[2] + c1

)
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24.2.14 problem 39
Internal problem ID [2794]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x2 + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = x^2-y(x)^2,y(x), singsol=all)� �

y(x) =
x
(
BesselI

(
−3

4 ,
x2

2

)
c1 − BesselK

(
3
4 ,

x2

2

))
c1 BesselI

(1
4 ,

x2

2

)
+ BesselK

(1
4 ,

x2

2

)
3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 103� �
DSolve[y'[x]==x^2 - y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ix
(
J− 3

4

(
ix2

2

)
− c1J 3

4

(
ix2

2

))
J 1

4

(
ix2

2

)
+ c1J− 1

4

(
ix2

2

)
y(x) →

xI 3
4

(
x2

2

)
I− 1

4

(
x2

2

)
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24.2.15 problem 40
Internal problem ID [2795]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + f(x)2 − f ′(x)− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)+f(x)^2 = diff(f(x),x)+y(x)^2,y(x), singsol=all)� �

y(x) = f(x) + e
∫
2f(x)dx

c1 −
(∫

e
∫
2f(x)dxdx

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]+f[x]^2==f'[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.2.16 problem 41
Internal problem ID [2796]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + 1− x− y(x+ y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)+1-x = (x+y(x))*y(x),y(x), singsol=all)� �

y(x) = −1 + e 1
2x

2−2x

c1 +
i
√
π e−2

√
2 erf

(
i

√
2 x
2 −i

√
2
)

2

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 54� �
DSolve[y'[x]+1-x==(x+y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 2e 1
2 (x−2)2

−
√
2π Erfi

(
x−2√
2

)
+ 2e2c1

y(x) → −1
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24.2.17 problem 42
Internal problem ID [2797]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x+ y)2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) = (x+y(x))^2,y(x), singsol=all)� �

y(x) = −x− tan (−x+ c1)

3 Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 14� �
DSolve[y'[x]==(x+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(x+ c1)
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24.2.18 problem 43
Internal problem ID [2798]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x− y)2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = (x-y(x))^2,y(x), singsol=all)� �

y(x) = x e2xc1 − c1e2x − x− 1
−1 + c1e2x

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 29� �
DSolve[y'[x]==(x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
1
2 + c1e2x

− 1

y(x) → x− 1
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24.2.19 problem 44
Internal problem ID [2799]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − 3 + 3x− 3y − (x− y)2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = 3-3*x+3*y(x)+(x-y(x))^2,y(x), singsol=all)� �

y(x) = c1exx− 2c1ex − x+ 1
−1 + c1ex

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 25� �
DSolve[y'[x]==3(1-x+y[x])+(x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
1 + c1ex

− 2

y(x) → x− 2
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24.2.20 problem 45
Internal problem ID [2800]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 2x+ y
(
x2 + 1

)
− y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = 2*x-(x^2+1)*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = x2 + 1 + e 1
3x

3+x

c1 −
(∫

e 1
3x

3+xdx
)

3 Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 58� �
DSolve[y'[x]==2 x-(1+x^2)y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x3
3 +x

−
∫ x

1 e
K[1]3

3 +K[1]dK[1] + c1
+ x2 + 1

y(x) → x2 + 1
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24.2.21 problem 46
Internal problem ID [2801]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − x
(
x3 + 2

)
+
(
2x2 − y

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = x*(x^3+2)-(2*x^2-y(x))*y(x),y(x), singsol=all)� �

y(x) = c1x
2 + x3 − 1
c1 + x

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 24� �
DSolve[y'[x]==x(2+x^3)-(2 x^2-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
−x+ c1

y(x) → x2
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24.2.22 problem 47
Internal problem ID [2802]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − 1− x
(
−x3 + 2

)
−
(
2x2 − y

)
y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = 1+x*(-x^3+2)+(2*x^2-y(x))*y(x),y(x), singsol=all)� �

y(x) = x2e2xc1 − x2 + c1e2x + 1
−1 + c1e2x

3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 34� �
DSolve[y'[x]==1+x(2-x^3)+(2 x^2-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 2
1 + 2c1e2x

+ 1

y(x) → x2 + 1
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24.2.23 problem 48
Internal problem ID [2803]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − cos(x) + (sin(x)− y) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = cos(x)-(sin(x)-y(x))*y(x),y(x), singsol=all)� �

y(x) = − e− cos(x)

c1 +
∫
e− cos(x)dx

+ sin(x)

3 Solution by Mathematica
Time used: 121.91 (sec). Leaf size: 39� �
DSolve[y'[x]==Cos[x]-(Sin[x]-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− c1e
− cos(x)

1 + c1
∫ x

1 e− cos(K[1])dK[1]
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24.2.24 problem 49
Internal problem ID [2804]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − cos (2x)− (sin (2x) + y) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 198� �
dsolve(diff(y(x),x) = cos(2*x)+(sin(2*x)+y(x))*y(x),y(x), singsol=all)� �
y(x)

=

 2HeunCPrime
(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1 cos (2x)√

2 cos (2x) + 2
(
c1HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + HeunC

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

))
+
HeunCPrime

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + 2HeunCPrime

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1 + 2HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1√

2 cos (2x) + 2
(
c1HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + HeunC

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

))
 sin (2x)

3 Solution by Mathematica
Time used: 1.585 (sec). Leaf size: 73� �
DSolve[y'[x]==Cos[2 x]+(Sin[2 x]+y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x) + e− cos2(x) tan(x) sec(x)√
− sin2(x)

(∫ cos(x)
1

e−K[1]2

K[1]2
√
K[1]2 − 1

dK[1] + c1

)
y(x) → tan(x)
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24.2.25 problem 50
Internal problem ID [2805]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)− xf(x)y − y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = f(x)+x*f(x)*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = e
∫ f(x)x2−2

x
dx

c1 −
(∫

e
∫ f(x)x2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 0.545 (sec). Leaf size: 76� �
DSolve[y'[x]==f[x]+x f[x] y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −f(K[5])K[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −f(K[5])K[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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24.2.26 problem 51
Internal problem ID [2806]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (3 + x− 4y)2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = (3+x-4*y(x))^2,y(x), singsol=all)� �

y(x) = 2x e−4xc1 + 7 e−4xc1 − 2x− 5
8 e−4xc1 − 8

3 Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 41� �
DSolve[y'[x]==(3+x-4 y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16

(
4x+ 1

1
4 + c1e4x

+ 10
)

y(x) → 1
8(2x+ 5)

4036



24.2. Various 2 CHAPTER 24. ORDINARY . . .

24.2.27 problem 52
Internal problem ID [2807]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (1 + 4x+ 9y)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = (1+4*x+9*y(x))^2,y(x), singsol=all)� �

y(x) = −4x
9 − 1

9 − 2 tan (−6x+ 6c1)
27

3 Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 49� �
DSolve[y'[x]==(1+4 x+9 y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
81

(
−36x+ 1

c1e12ix − i
12

− (9 + 6i)
)

y(x) → 1
27(−12x− (3 + 2i))
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24.2.28 problem 53
Internal problem ID [2808]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 3a− 3bx− 3by2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 80� �
dsolve(diff(y(x),x) = 3*a+3*b*x+3*b*y(x)^2,y(x), singsol=all)� �

y(x) =

(
AiryAi

(
1,−3

2
3 (bx+a)
b
1
3

)
c1 +AiryBi

(
1,−3

2
3 (bx+a)
b
1
3

))
3 2

3

b
1
3

(
3c1AiryAi

(
−3

2
3 (bx+a)
b
1
3

)
+ 3AiryBi

(
−3

2
3 (bx+a)
b
1
3

))

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 191� �
DSolve[y'[x]==3*(a+b*x+ b*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b
(
Bi′
(
−32/3b(a+bx)

(−b2)2/3

)
+ c1Ai′

(
−32/3b(a+bx)

(−b2)2/3

))
3
√
3 (−b2)2/3

(
Bi
(
−32/3b(a+bx)

(−b2)2/3

)
+ c1Ai

(
−32/3b(a+bx)

(−b2)2/3

))

y(x) →
bAi′

(
−32/3b(a+bx)

(−b2)2/3

)
3
√
3 (−b2)2/3Ai

(
−32/3b(a+bx)

(−b2)2/3

)
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24.2.29 problem 54
Internal problem ID [2809]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 2
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a− by2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = a+b*y(x)^2,y(x), singsol=all)� �

y(x) =
tan

(
c1
√
ab + x

√
ab
)√

ab

b

3 Solution by Mathematica
Time used: 6.255 (sec). Leaf size: 68� �
DSolve[y'[x]==a+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a tan

(√
a
√
b (x+ c1)

)
√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b

4039



24.3. Various 3 CHAPTER 24. ORDINARY . . .

24.3 Various 3

Local contents
24.3.1 problem 55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4041
24.3.2 problem 56 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4042
24.3.3 problem 57 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4043
24.3.4 problem 58 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4045
24.3.5 problem 59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4046
24.3.6 problem 60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4047
24.3.7 problem 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4048
24.3.8 problem 62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4049
24.3.9 problem 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4050
24.3.10 problem 64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4051
24.3.11 problem 65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4052
24.3.12 problem 66 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4053
24.3.13 problem 67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4054
24.3.14 problem 68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4055
24.3.15 problem 69 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4056
24.3.16 problem 70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4058
24.3.17 problem 71 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4059
24.3.18 problem 72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4060
24.3.19 problem 73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4061
24.3.20 problem 74 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4062
24.3.21 problem 75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4063
24.3.22 problem 76 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4064
24.3.23 problem 77 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4065
24.3.24 problem 78 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4067
24.3.25 problem 79 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4068
24.3.26 problem 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4069
24.3.27 problem 81 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4071
24.3.28 problem 82 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4072
24.3.29 problem 83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4073

4040



24.3. Various 3 CHAPTER 24. ORDINARY . . .

24.3.1 problem 55
Internal problem ID [2810]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − ax− by2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) = a*x+b*y(x)^2,y(x), singsol=all)� �

y(x) =
(ab)

1
3

(
AiryAi

(
1,−(ab)

1
3 x
)
c1 +AiryBi

(
1,−(ab)

1
3 x
))

b
(
c1AiryAi

(
− (ab)

1
3 x
)
+AiryBi

(
− (ab)

1
3 x
))

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 165� �
DSolve[y'[x]==a x+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a
√
x
(
−J− 2

3

(
2
3
√
a
√
b x3/2

)
+ c1J 2

3

(
2
3
√
a
√
b x3/2

))
√
b
(
J 1

3

(
2
3
√
a
√
b x3/2

)
+ c1J− 1

3

(
2
3
√
a
√
b x3/2

))
y(x) →

ax2
0F̃1
(
; 53 ;−

1
9abx

3)
3 0F̃1

(
; 23 ;−

1
9abx

3
)
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24.3.2 problem 56
Internal problem ID [2811]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a− bx− y2c = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 85� �
dsolve(diff(y(x),x) = a+b*x+c*y(x)^2,y(x), singsol=all)� �

y(x) =

(
b√
c

) 1
3

AiryAi

1,− bx+a(
b√
c

) 2
3

 c1 +AiryBi

1,− bx+a(
b√
c

) 2
3




√
c

c1AiryAi

− bx+a(
b√
c

) 2
3

+AiryBi

− bx+a(
b√
c

) 2
3




3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 143� �
DSolve[y'[x]==a+b x+c y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b
(
Bi′
(
− c(a+bx)

(−bc)2/3

)
+ c1Ai′

(
− c(a+bx)

(−bc)2/3

))
(−bc)2/3

(
Bi
(
− c(a+bx)

(−bc)2/3

)
+ c1Ai

(
− c(a+bx)

(−bc)2/3

))

y(x) →
bAi′

(
− c(a+bx)

(−bc)2/3

)
(−bc)2/3Ai

(
− c(a+bx)

(−bc)2/3

)
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24.3.3 problem 57
Internal problem ID [2812]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xn−1 − b x2n − y2c = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 499� �
dsolve(diff(y(x),x) = a*x^(n-1)+b*x^(2*n)+c*y(x)^2,y(x), singsol=all)� �
y(x) =

−

(
−2b 3

2 c1n− 2b 3
2 c1
)
WhittakerW

(
− i

√
c a−2

√
b n−2

√
b

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
2b 3

2

(
WhittakerW

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
c1 +WhittakerM

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

))
cx

−

(
2i
√
c xn+1c1b

2 + i
√
c c1ab− b

3
2 c1n

)
WhittakerW

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
+
(
−i

√
c ab+ b

3
2n+ 2b 3

2

)
WhittakerM

(
− i

√
c a−2

√
b n−2

√
b

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
+
(
2i
√
c xn+1b2 + i

√
c ab− b

3
2n
)
WhittakerM

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
2b 3

2

(
WhittakerW

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

)
c1 +WhittakerM

(
− i

√
c a

2
√
b (n+1)

, 1
2n+2 ,

2i
√
c
√
b xn+1

n+1

))
cx
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3 Solution by Mathematica
Time used: 0.944 (sec). Leaf size: 764� �
DSolve[y'[x]==a x^(n-1)+b x^(2 n)+c y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
xn

(√
b c1(n+ 1)

√
−(n+ 1)2 HypergeometricU

(
1
2

(
a
√
c√

b
√

−(n+ 1)2
+ n

n+1

)
, n
n+1 ,

2
√
b
√
c xn+1√

−(n+ 1)2

)
+ c1

(
a
√
c (n+ 1) +

√
b
√

−(n+ 1)2 n
)
HypergeometricU

(
1
2

(
a
√
c√

b
√

−(n+ 1)2
+ 3n+2

n+1

)
, n
n+1 + 1, 2

√
b
√
c xn+1√

−(n+ 1)2

)
+

√
b (n+ 1)

√
−(n+ 1)2

(
LaguerreL

(
− a

√
c

2
√
b
√
−(n+ 1)2

− n
2(n+1) ,−

1
n+1 ,

2
√
b
√
c xn+1√

−(n+ 1)2

)
+ 2LaguerreL

(
− a

√
c

2
√
b
√
−(n+ 1)2

− 3n+2
2n+2 ,

n
n+1 ,

2
√
b
√
c xn+1√

−(n+ 1)2

)))
√
c (n+ 1)2

(
LaguerreL

(
− a

√
c

2
√
b
√

−(n+ 1)2
− n

2(n+1) ,−
1

n+1 ,
2
√
b
√
c xn+1√

−(n+ 1)2

)
+ c1HypergeometricU

(
1
2

(
a
√
c√

b
√

−(n+ 1)2
+ n

n+1

)
, n
n+1 ,

2
√
b
√
c xn+1√

−(n+ 1)2

))
y(x)

→

xn

−

(
a
√
c (n+1)+

√
b
√

−(n+ 1)2 n

)
HypergeometricU

 1
2

 a

√
c√

b
√

−(n+ 1)2
+ n

n+1+2

, n
n+1+1, 2

√
b
√
c xn+1√

−(n+ 1)2


HypergeometricU

 1
2

 a

√
c√

b
√

−(n+ 1)2
+ n

n+1

, n
n+1 ,

2

√
b
√
c xn+1√

−(n+ 1)2

 −
√
b
√

−(n+ 1)2 (n+ 1)


√
c (n+ 1)2
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24.3.4 problem 58
Internal problem ID [2813]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − a x2 − by2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = a*x^2+b*y(x)^2,y(x), singsol=all)� �

y(x) = −

√
ab x

(
BesselJ

(
−3

4 ,

√
ab x2

2

)
c1 + BesselY

(
−3

4 ,

√
ab x2

2

))
b

(
c1 BesselJ

(
1
4 ,

√
ab x2

2

)
+ BesselY

(
1
4 ,

√
ab x2

2

))

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 153� �
DSolve[y'[x]==a x^2+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a x
(
−J− 3

4

(
1
2
√
a
√
b x2

)
+ c1J 3

4

(
1
2
√
a
√
b x2

))
√
b
(
J 1

4

(
1
2
√
a
√
b x2

)
+ c1J− 1

4

(
1
2
√
a
√
b x2

))
y(x) →

ax3
0F̃1
(
; 74 ;−

1
16abx

4)
4 0F̃1

(
; 34 ;−

1
16abx

4
)
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24.3.5 problem 59
Internal problem ID [2814]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a0 − a1y − a2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) = a0+a1*y(x)+a2*y(x)^2,y(x), singsol=all)� �

y(x) = −
− tan

(
c1

√
4a0a2 − a1 2

2 + x

√
4a0a2 − a1 2

2

)√
4a0a2 − a1 2 + a1

2a2

3 Solution by Mathematica
Time used: 29.808 (sec). Leaf size: 106� �
DSolve[y'[x]==a0+a1 y[x]+ a2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−a1+

√
4a0a2− a12 tan

(
1
2(x+ c1)

√
4a0a2− a12

)
2a2

y(x) →
√

a12 − 4a0a2 − a1
2a2

y(x) → −
√

a12 − 4a0a2 + a1
2a2
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24.3.6 problem 60
Internal problem ID [2815]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)− ay − by2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = f(x)+a*y(x)+b*y(x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]+a y[x]+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.3.7 problem 61
Internal problem ID [2816]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 1− a(x− y) y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = 1+a*(x-y(x))*y(x),y(x), singsol=all)� �

y(x) =

√
π erf

(√
2
√
a x

2

)√
2 ax+ 2a 3

2 c1x+ 2
√
a e−a x2

2

√
π erf

(√
2
√
a x

2

)√
2 a+ 2a 3

2 c1

3 Solution by Mathematica
Time used: 4.191 (sec). Leaf size: 59� �
DSolve[y'[x]==1+a(x-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2c1e−
ax2
2

√
a

(
2
√
a +

√
2π c1Erf

(√
a x√
2

))
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24.3.8 problem 62
Internal problem ID [2817]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)− g(x)y − ay2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = f(x)+g(x)*y(x)+a*y(x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]+g[x] y[x]+a y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.3.9 problem 63
Internal problem ID [2818]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy(y + 3) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = x*y(x)*(3+y(x)),y(x), singsol=all)� �

y(x) = 3
−1 + 3 e− 3x2

2 c1

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 35� �
DSolve[y'[x]==x*y[x](3+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
−1 + e−

3
2 (x2+2c1)

y(x) → −3

y(x) → 0
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24.3.10 problem 64
Internal problem ID [2819]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 1 + x+ x3 − y
(
1 + 2x2)+ xy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 61� �
dsolve(diff(y(x),x) = 1-x-x^3+(2*x^2+1)*y(x)-x*y(x)^2,y(x), singsol=all)� �

y(x) = (c1x2 − c1x+ c1) e
x
(
x2+3

)
3 + ex3

3 x

(c1x− c1) e
x
(
x2+3

)
3 + ex3

3

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 39� �
DSolve[y'[x]==1-x-x^3+(1+2 x^2)y[x]-x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((x− 1)x+ 1) + c1x

ex(x− 1) + c1

y(x) → x
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24.3.11 problem 65
Internal problem ID [2820]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x
(
2 + yx2 − y2

)
= 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 67� �
dsolve(diff(y(x),x) = x*(2+x^2*y(x)-y(x)^2),y(x), singsol=all)� �

y(x) = 2c1e−
x4
4

√
π
(
erf
(
x2

2

)
c1 + 1

) + erf
(

x2

2

)√
π c1x

2 + x2√π
√
π
(
erf
(
x2

2

)
c1 + 1

)
3 Solution by Mathematica
Time used: 0.255 (sec). Leaf size: 48� �
DSolve[y'[x]==x(2+x^2 y[x]-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2e−x4
4

√
π Erf

(
x2

2

)
+ 2c1

y(x) → x2
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24.3.12 problem 66
Internal problem ID [2821]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x− (1− 2x) y + (1− x) y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = x+(1-2*x)*y(x)-(1-x)*y(x)^2,y(x), singsol=all)� �

y(x) = 1− 2 e−x

c1 − 2x e−x

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 22� �
DSolve[y'[x]==x+(1-2 x)y[x]-(1-x)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 1
x+ c1ex

y(x) → 1
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24.3.13 problem 67
Internal problem ID [2822]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − axy2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = a*x*y(x)^2,y(x), singsol=all)� �

y(x) = 2
−a x2 + 2c1

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 24� �
DSolve[y'[x]==a x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
ax2 + 2c1

y(x) → 0
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24.3.14 problem 68
Internal problem ID [2823]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xn
(
a+ by2

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = x^n*(a+b*y(x)^2),y(x), singsol=all)� �

y(x) =
tan

(√
ab

(
c1n+xn+1+c1

)
n+1

)√
ab

b

3 Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 78� �
DSolve[y'[x]==x^n(a + b y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a tan

(√
a
√
b
(

xn+1

n+1 + c1
))

√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b
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24.3.15 problem 69
Internal problem ID [2824]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xm − xnby2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 177� �
dsolve(diff(y(x),x) = a*x^m+b*x^n*y(x)^2,y(x), singsol=all)� �
y(x)

=

(
BesselY

(
m+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

)
c1 + BesselJ

(
m+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

))
x

m
2 +n

2+1
√
ab x−n(

BesselY
(
− n+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

)
c1 + BesselJ

(
− n+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

))
bx
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3 Solution by Mathematica
Time used: 1.346 (sec). Leaf size: 827� �
DSolve[y'[x]==a x^m+ b x^n y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(n+ 1)x−n−1

(
(m+ n+ 1)

2(n+1)
m+n+2Gamma

(
n+1

m+n+2

)(
−
√
a
√
b (m+ n+ 1) (xm+n+1)

m+n+2
2(m+n+1) J− m+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
+

√
a
√
b (m+ n+ 1) (xm+n+1)

m+n+2
2(m+n+1) Jm+2n+3

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
− (n+ 1)

√
(m+ n+ 1)2 J n+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
− 2

√
a
√
b c1(m+ n+ 1) ((m+ n+ 1)2)

n+1
m+n+2 (xm+n+1)

1
2

(
1

m+n+1+1
)
Gamma

(
− n+1

m+n+2

)
J m+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
2b
√

(m+ n+ 1)2
(
(n+ 1)(m+ n+ 1)

2(n+1)
m+n+2Gamma

(
n+1

m+n+2

)
J n+1

m+n+2

(
2
√
a
√
b (m+n+1)(xm+n+1)

1
2
(
1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
+ c1(m+ n+ 2) ((m+ n+ 1)2)

n+1
m+n+2 Gamma

(
m+1

m+n+2

)
J− n+1

m+n+2

(
2
√
a
√
b (m+n+1)(xm+n+1)

1
2
(
1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
y(x)

→

x−n−1


ab
(
xm+n+1) 1

m+n+1+1
0F1

; m+1
m+n+2+1;−

ab
(
xm+n+1)1+ 1

m+n+1

(m+n+2)2


m+1 +(n+1) 0F1

;− n+1
m+n+2 ;−

ab
(
xm+n+1)1+ 1

m+n+1

(m+n+2)2


0F1

; m+1
m+n+2 ;−

ab
(
xm+n+1

)1+ 1
m+n+1

(m+n+2)2

 − n− 1


2b

4057



24.3. Various 3 CHAPTER 24. ORDINARY . . .

24.3.16 problem 70
Internal problem ID [2825]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − (a+ by cos (kx)) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
dsolve(diff(y(x),x) = (a+b*y(x)*cos(k*x))*y(x),y(x), singsol=all)� �

y(x) = − (a2 + k2) eax
eaxk sin (kx) b+ a eax cos (kx) b− c1a2 − c1k2

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 47� �
DSolve[y'[x]==(a+b y[x] Cos[k x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
− b(a cos(kx)+k sin(kx))

a2+k2
+ c1e−ax

y(x) → 0

4058



24.3. Various 3 CHAPTER 24. ORDINARY . . .

24.3.17 problem 71
Internal problem ID [2826]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 71.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − sin(x)
(
2
(
sec2(x)

)
− y
)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = sin(x)*(2*sec(x)^2-y(x)),y(x), singsol=all)� �

y(x) =
(∫ 4 e− cos(x) sin(x)

cos (2x) + 1 dx+ c1

)
ecos(x)

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 25� �
DSolve[y'[x]==Sin[x](2 Sec[x]^2-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sec(x) + ecos(x)(2Ei(− cos(x)) + c1)
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24.3.18 problem 72
Internal problem ID [2827]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + 4 csc(x)− (3− cot(x)) y − sin(x)y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)+4*csc(x) = (3-cot(x))*y(x)+y(x)^2*sin(x),y(x), singsol=all)� �

y(x) = −4c1e4x + e−x

sin(x) (c1e4x + e−x)

3 Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 32� �
DSolve[y'[x]+4 Csc[x]==(3-Cot[x])y[x]+y[x]^2 Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−4 + 1

1
5 + c1e5x

)
csc(x)

y(x) → −4 csc(x)
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24.3.19 problem 73
Internal problem ID [2828]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y sec(x)− (sin(x)− 1)2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = y(x)*sec(x)+(sin(x)-1)^2,y(x), singsol=all)� �
y(x) =

(
−(cos2(x))

2 − 3 sin(x)+4 ln (cos(x))+4 ln (sec(x)+ tan(x))+ c1

)
(sec(x)+ tan(x))

3 Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 50� �
DSolve[y'[x]==y[x] Sec[x]+(Sin[x]-1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
4e

2 tanh−1(tan(x2 ))(cos(2x)− 4
(
−3 sin(x) + 8 log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

))
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24.3.20 problem 74
Internal problem ID [2829]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + tan(x)
(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+tan(x)*(1-y(x)^2) = 0,y(x), singsol=all)� �

y(x) = − tanh (− ln (cos(x)) + c1)

3 Solution by Mathematica
Time used: 0.515 (sec). Leaf size: 34� �
DSolve[y'[x]+Tan[x] (1-y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 2
1 + e2c1 sec2(x)

y(x) → −1

y(x) → 1
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24.3.21 problem 75
Internal problem ID [2830]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)− g(x)y − h(x)y2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = f(x)+g(x)*y(x)+h(x)*y(x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]+g[x] y[x]+h[x] y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.3.22 problem 76
Internal problem ID [2831]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 76.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
a+ by + y2c

)
f(x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 60� �
dsolve(diff(y(x),x) = (a+b*y(x)+c*y(x)^2)*f(x),y(x), singsol=all)� �

y(x) = −
− tan

( (∫
f(x)dx

)√4ac− b2
2 + c1

√
4ac− b2

2

)√
4ac− b2 + b

2c

3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 115� �
DSolve[y'[x]==(a+b y[x]+c y[x]^2)f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−b+

√
4ac− b2 tan

(
1
2

√
4ac− b2

(∫ x

1 f(K[1])dK[1] + c1
))

2c

y(x) → −
√
b2 − 4ac + b

2c

y(x) →
√
b2 − 4ac − b

2c
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24.3.23 problem 77
Internal problem ID [2832]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + (ax+ y) y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 62� �
dsolve(diff(y(x),x)+(a*x+y(x))*y(x)^2=0,y(x), singsol=all)� �
y(x)

= 2a
a2x2 + 2RootOf

(
(−2a2)

1
3 AiryBi (_Z ) c1x+ (−2a2)

1
3 xAiryAi (_Z ) + 2AiryBi (1,_Z ) c1 + 2AiryAi (1,_Z )

)
(−2a2)

1
3
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3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 195� �
DSolve[y'[x]+(a x+y[x])y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



Ai′


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2

−
(
−1

2

)2/3
a2/3xAi


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2



Bi′


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2

−
(
−1

2

)2/3
a2/3xBi


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2



+ c1 = 0, y(x)
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24.3.24 problem 78
Internal problem ID [2833]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 78.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − (a ex + y) y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = (a*exp(x)+y(x))*y(x)^2,y(x), singsol=all)� �

c1 +
e−

(
a ex+ 1

y(x)

)2
2 e−x

a
+

erf
((

a ex+ 1
y(x)

)√
2

2

)
√
2

√
π

2 = 0

3 Solution by Mathematica
Time used: 0.665 (sec). Leaf size: 78� �
DSolve[y'[x]==(a Exp[x]+y[x])y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−iaex = 2e
1
2

(
−iaex− i

y(x)

)2
√
2π Erfi

(
−iaex− i

y(x)√
2

)
+ 2c1

, y(x)
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24.3.25 problem 79
Internal problem ID [2834]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + 3a(2x+ y) y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)+3*a*(2*x+y(x))*y(x)^2 = 0,y(x), singsol=all)� �
y(x)

= 1
3a x2 +RootOf

(
AiryBi (_Z ) (−3a)

1
3 c1x+ (−3a)

1
3 xAiryAi (_Z ) + AiryBi (1,_Z ) c1 +AiryAi (1,_Z )

)
(−3a)

1
3

3 Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 185� �
DSolve[y'[x]+3 a(2 x + y[x])y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
−3 3

√
a xAi

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
+ Ai′

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
3
√
−3 3

√
a xBi

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
+ Bi′

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)

+ c1 = 0, y(x)
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24.3.26 problem 80
Internal problem ID [2835]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 80.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
(
a+ by2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 70� �
dsolve(diff(y(x),x) = y(x)*(a+b*y(x)^2),y(x), singsol=all)� �

y(x) =
√
(c1a e−2ax − b) a
c1a e−2ax − b

y(x) = −
√
(c1a e−2ax − b) a
c1a e−2ax − b
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3 Solution by Mathematica
Time used: 1.489 (sec). Leaf size: 118� �
DSolve[y'[x]==y[x](a+b y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
a ea(x+c1)√

−1 + be2a(x+c1)

y(x) → i
√
a ea(x+c1)√

−1 + be2a(x+c1)

y(x) → 0

y(x) → − i
√
a√
b

y(x) → i
√
a√
b
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24.3.27 problem 81
Internal problem ID [2836]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 81.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a0 − a1y − a2y2 − a3y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = a0+a1*y(x)+a2*y(x)^2+a3*y(x)^3,y(x), singsol=all)� �

x−

(∫ y(x) 1
_a3a3 + _a2a2 + _aa1 + a0 d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 54� �
DSolve[y'[x]==a0+a1 y[x]+a2 y[x]^2+ a3 y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
RootSum

[
#13a3+#12a2+#1a1+ a0&,

log(y(x)−#1)
3#12a3+ 2#1a2+ a1

&
]
= x+ c1, y(x)

]
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24.3.28 problem 82
Internal problem ID [2837]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 82.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = x*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1

y(x) = − 1√
−x2 + c1

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 44� �
DSolve[y'[x]==x y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x2 − 2c1

y(x) → 1√
−x2 − 2c1

y(x) → 0
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24.3.29 problem 83
Internal problem ID [2838]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 3
Problem number: 83.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y
(
1− xy2

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)+y(x)*(1-x*y(x)^2) = 0,y(x), singsol=all)� �

y(x) = − 2√
2 + 4c1e2x + 4x

y(x) = 2√
2 + 4c1e2x + 4x

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 50� �
DSolve[y'[x]+y[x](1-x y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x+ c1e2x +

1
2

y(x) → 1√
x+ c1e2x +

1
2

y(x) → 0
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24.4.1 problem 84
Internal problem ID [2839]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 84.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Abel]

Solve

y′ − (a+ byx) y2 = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 103� �
dsolve(diff(y(x),x) = (a+b*x*y(x))*y(x)^2,y(x), singsol=all)� �
y(x)

= e
RootOf

(
2
√
a2−4b a arctanh

(
2b e_Z+a√
a2−4b

)
−ln

(
x2(b e2_Z+a e_Z+1

))
a2+2c1a2+2_Z a2+4 ln

(
x2(b e2_Z+a e_Z+1

))
b−8c1b−8_Zb

)
x

4075



24.4. Various 4 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 94� �
DSolve[y'[x]==(a+b x y[x])y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a2


−

2ArcTan


a+2bxy(x)

a

√
4b
a2

− 1

√
4b
a2

− 1
− log

(
bxy(x)(a+bxy(x))+b

b2x2y(x)2

)


2b = a2 log(x)
b

+ c1, y(x)
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24.4.2 problem 87
Internal problem ID [2840]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 87.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 2xy
(
1 + axy2

)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)+2*x*y(x)*(1+a*x*y(x)^2) = 0,y(x), singsol=all)� �

y(x) = − 2√
e2x2a

√
π

√
2 erf

(
x
√
2
)
+ 4 e2x2c1 − 4ax

y(x) = 2√
e2x2a

√
π

√
2 erf

(
x
√
2
)
+ 4 e2x2c1 − 4ax

3 Solution by Mathematica
Time used: 0.558 (sec). Leaf size: 96� �
DSolve[y'[x]+2 x y[x](1+ a x y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2√
−4ax+ e2x2

(√
2π aErf

(√
2 x
)
+ 4c1

)
y(x) → 2√

−4ax+ e2x2
(√

2π aErf
(√

2 x
)
+ 4c1

)
y(x) → 0
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24.4.3 problem 90
Internal problem ID [2841]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ +
(
tan(x) + y2 sec(x)

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)+(tan(x)+y(x)^2*sec(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = cos(x)√
2 sin(x) + c1

y(x) = − cos(x)√
2 sin(x) + c1

3 Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 48� �
DSolve[y'[x]+(Tan[x]+y[x]^2 Sec[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
sec2(x)(2 sin(x) + c1)

y(x) → 1√
sec2(x)(2 sin(x) + c1)

y(x) → 0
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24.4.4 problem 91
Internal problem ID [2842]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 91.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y3 sec(x) tan(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)+y(x)^3*sec(x)*tan(x) = 0,y(x), singsol=all)� �

y(x) =
√
(cos(x)c1 + 2) cos(x)

cos(x)c1 + 2

y(x) = −
√

(cos(x)c1 + 2) cos(x)
cos(x)c1 + 2

3 Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 49� �
DSolve[y'[x]+y[x]^3 Sec[x] Tan[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
2
√

sec(x)− c1

y(x) → 1√
2
√

sec(x)− c1

y(x) → 0
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24.4.5 problem 92
Internal problem ID [2843]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 92.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − f0 (x)− f1 (x)y − f2 (x)y2 − f3 (x)y3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = f0(x)+f1(x)*y(x)+f2(x)*y(x)^2+f3(x)*y(x)^3,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f0[x]+f1[x]y[x]+f2[x] y[x]^2+f3[x]y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

4080



24.4. Various 4 CHAPTER 24. ORDINARY . . .

24.4.6 problem 94
Internal problem ID [2844]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 94.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Chini]

Solve

y′ − a x
n

1−n − byn = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) = a*x^(n/(1-n))+b*y(x)^n,y(x), singsol=all)� �

−

(∫ y(x)

_b

x
n

n−1

(bx (n− 1)_an + _a)x
n

n−1 + ax (n− 1)
d_a

)
+ ln(x)

n− 1 − c1 = 0

3 Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 117� �
DSolve[y'[x]==a*x^(n/(1-n))+b*y[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫
(

bx
− n

1−n

a

) 1
n
y(x)

1

1

K[1]n −
(

(−1)na1−n(n−1)−n

b

) 1
n
K[1] + 1

dK[1] =
∫ x

1
aK[2]

n
1−n

(
bK[2]−

n
1−n

a

) 1
n

dK[2]

+ c1, y(x)
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24.4.7 problem 95
Internal problem ID [2845]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 95.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − f(x)y − g(x)yk = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 81� �
dsolve(diff(y(x),x) = f(x)*y(x)+g(x)*y(x)^k,y(x), singsol=all)� �

y(x) =
(∫ (

−k e
∫
(f(x)k−f(x))dxg(x) + e

∫
(f(x)k−f(x))dxg(x)

)
dx+ c1

)− 1
k−1

e
(
∫
f(x)dx)k
k−1 e

∫
− f(x)

k−1 dx

3 Solution by Mathematica
Time used: 3.081 (sec). Leaf size: 67� �
DSolve[y'[x]==f[x] y[x]+g[x]y[x]^k,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
exp

(
−
(
(k−1)

∫ x

1
f(K[1])dK[1]

))(
−(k−1)

∫ x

1
exp

(
(k−1)

∫ K[2]

1
f(K[1])dK[1]

)
g(K[2])dK[2]

+ c1

))
1

1−k
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24.4.8 problem 96
Internal problem ID [2846]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 96.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Chini]

Solve

y′ − f(x)− g(x)y − h(x)yn = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = f(x)+g(x)*y(x)+h(x)*y(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]+g[x]y[x]+h[x]y[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.4.9 problem 98
Internal problem ID [2847]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 98.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√

|y| = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = sqrt(abs(y(x))),y(x), singsol=all)� �

x−

 −2
√

−y(x) y(x) ≤ 0
2
√

y(x) 0 < y(x)

+ c1 = 0

3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 31� �
DSolve[y'[x]==Sqrt[Abs[y[x]]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1√
|K[1]|

dK[1]&
]
[x+ c1]

y(x) → 0
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24.4.10 problem 99
Internal problem ID [2848]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 99.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a− by −
√
A0 + B0y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = a+b*y(x)+sqrt(A0+B0*y(x)),y(x), singsol=all)� �

x−

(∫ y(x) 1
a+ b_a +

√
B0_a + A0

d_a
)

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.701 (sec). Leaf size: 172� �
DSolve[y'[x]==a+b y[x]+Sqrt[A0+B0 y[x]],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


log
(
−B0

(√
#1B0+ A0 +#1b+ a

))
−

2B0ArcTan
 2b

√
#1B0+ A0 +B0√

B0(4ab− B0)− 4A0b2

√
B0(4ab− B0)− 4A0b2

b
&


[x

+ c1]

y(x) → −

√
−4abB0+ 4A0b2 + B02 + 2ab− B0

2b2

y(x) →
√

−4abB0+ 4A0b2 + B02 − 2ab+ B0
2b2
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24.4.11 problem 100
Internal problem ID [2849]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 100.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Chini]

Solve

y′ − ax− √
y b = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 68� �
dsolve(diff(y(x),x) = a*x+b*sqrt(y(x)),y(x), singsol=all)� �

−
ln
(√

y(x) bx+ a x2 − 2y(x)
)

2 +
b
√
y(x) arctanh

(
b

√
y(x) +2ax√

y(x) (b2 + 8a)

)
√
y(x) (b2 + 8a)

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 119� �
DSolve[y'[x]==a x+b Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve



b2


− log

(
b2

(√
b2y(x)
a2x2 + 1

)
− 2b2y(x)

ax2

)
−

2b tanh−1


b2−4a

√
b2y(x)
a2x2

b

√
8a+ b2


√
8a+ b2


2a = b2 log(x)

a

+ c1, y(x)
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24.4.12 problem 101
Internal problem ID [2850]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 101.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ + x3 − x
√

x4 + 4y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 59� �
dsolve(diff(y(x),x)+x^3 = x*sqrt(x^4+4*y(x)),y(x), singsol=all)� �

− y(x)x2

x2 +
√

x4 + 4y(x)
+ y(x)

√
x4 + 4y(x)

x2 +
√
x4 + 4y(x)

− c1 = 0

3 Solution by Mathematica
Time used: 0.538 (sec). Leaf size: 58� �
DSolve[y'[x]+x^3==x Sqrt[x^4+4 y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ie2c1x2 − e4c1

y(x) → −e2c1
(
ix2 + e2c1

)
y(x) → 0
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24.4.13 problem 102
Internal problem ID [2851]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 102.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 2y(1− √
y x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2*y(x)*(1-x*sqrt(y(x))) = 0,y(x), singsol=all)� �

1√
y(x)

− x− 1− c1ex = 0

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 21� �
DSolve[y'[x]+2 y[x] (1-x Sqrt[y[x]])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
(x+ c1ex + 1) 2

y(x) → 0
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24.4.14 problem 103
Internal problem ID [2852]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√

a+ by2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = sqrt(a+b*y(x)^2),y(x), singsol=all)� �

x−
ln
(
y(x)

√
b +

√
a+ by(x)2

)
√
b

+ c1 = 0
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3 Solution by Mathematica
Time used: 145.126 (sec). Leaf size: 118� �
DSolve[y'[x]==Sqrt[a+b y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
a tanh

(√
b (x+ c1)

)
√

bsech2
(√

b (x+ c1)
)

y(x) →

√
a tanh

(√
b (x+ c1)

)
√
bsech2

(√
b (x+ c1)

)
y(x) → − i

√
a√
b

y(x) → i
√
a√
b
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24.4.15 problem 104
Internal problem ID [2853]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 104.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
√
a+ by = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = y(x)*sqrt(a+b*y(x)),y(x), singsol=all)� �

x+
2arctanh

(√
a+ by(x)√

a

)
√
a

+ c1 = 0

3 Solution by Mathematica
Time used: 12.282 (sec). Leaf size: 42� �
DSolve[y'[x]==y[x] Sqrt[a+b y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
asech2(1

2
√
a (x+ c1)

)
b

y(x) → 0

y(x) → −a

b
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24.4.16 problem 105
Internal problem ID [2854]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 105.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + (f(x)− y) g(x)
√

(y − a) (y − b) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)+(f(x)-y(x))*g(x)*sqrt((y(x)-a)*(y(x)-b)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]+(f[x]-y[x])g[x] Sqrt[(y[x]-a)(y[x]-b)]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.4.17 problem 106
Internal problem ID [2855]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 106.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√
XY = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = sqrt(X*Y),y(x), singsol=all)� �

y(x) =
√
XY x+ c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[y'[x]==Sqrt[ X Y],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
√
XY + c1
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24.4.18 problem 107
Internal problem ID [2856]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 107.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
cos2(x)

)
cos(y) = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 69� �
dsolve(diff(y(x),x) = cos(x)^2*cos(y(x)),y(x), singsol=all)� �

y(x) = arctan
(
c21ex+

sin(2x)
2 − 1

c21ex+
sin(2x)

2 + 1
,

2c1e
x
2+

sin(2x)
4

c21ex+
sin(2x)

2 + 1

)

3 Solution by Mathematica
Time used: 0.931 (sec). Leaf size: 41� �
DSolve[y'[x]==Cos[x]^2 Cos[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan
(
tanh

(
1
8(2x+ sin(2x) + c1)

))
y(x) → −π

2

y(x) → π

2
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24.4.19 problem 108
Internal problem ID [2857]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 108.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
sec2(x)

)
cot(y) cos(y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = sec(x)^2*cot(y(x))*cos(y(x)),y(x), singsol=all)� �

y(x) = arccos
(

1
tan(x) + c1

)

3 Solution by Mathematica
Time used: 0.789 (sec). Leaf size: 45� �
DSolve[y'[x]==Sec[x]^2 Cot[y[x]] Cos[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1(tan(x) + 2c1)

y(x) → sec−1(tan(x) + 2c1)

y(x) → −π

2

y(x) → π

2
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24.4.20 problem 109
Internal problem ID [2858]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 109.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − a− b cos (Ax+By) = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 96� �
dsolve(diff(y(x),x) = a+b*cos(A*x+B*y(x)),y(x), singsol=all)� �
y(x) =

−

Ax+ 2arctan

 tan

 c1

√
(aB + bB + A) (aB − bB + A)

2 −
x

√
(aB + bB + A) (aB − bB + A)

2

√(aB + bB + A) (aB − bB + A)
aB−bB+A


B

3 Solution by Mathematica
Time used: 0.36 (sec). Leaf size: 80� �
DSolve[y'[x]==a+b Cos[A x+ B y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

Ax+ 2ArcTan

 (B(a+b)+A) tanh
(

1
2 (−x+c1)

√
−((B(a− b) + A)(B(a+ b) + A))

)√
−((B(a− b) + A)(B(a+ b) + A))


B
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24.4.21 problem 110
Internal problem ID [2859]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 110.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + f(x) + g(x) sin (ay) + h(x) cos (ay) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)+f(x)+g(x)*sin(a*y(x))+h(x)*cos(a*y(x)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]+f[x]+g[x]Sin[a y[x]]+h[x] Cos[a y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.4.22 problem 111
Internal problem ID [2860]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 111.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a− b cos(y) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 56� �
dsolve(diff(y(x),x) = a+b*cos(y(x)),y(x), singsol=all)� �

y(x) = 2 arctan


tan

(
c1

√
(a+ b) (a− b)

2 + x

√
(a+ b) (a− b)

2

)√
(a+ b) (a− b)

a− b


3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 47� �
DSolve[y'[x]==a+b Cos[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan

(a+ b) tanh
(

1
2

√
b2 − a2 (x+ c1)

)
√
b2 − a2
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24.4.23 problem 112
Internal problem ID [2861]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 112.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + x
(
sin (2y)− x2(cos2(y))) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+x*(sin(2*y(x))-x^2*cos(y(x))^2) = 0,y(x), singsol=all)� �

y(x) = arctan
(
e−x2

c1
2 + x2

2 − 1
2

)

3 Solution by Mathematica
Time used: 33.138 (sec). Leaf size: 125� �
DSolve[y'[x]+x(Sin[2 y[x]]-x^2 Cos[y[x]]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
1
2

(
x2 − 8c1e−x2 − 1

))
y(x) → ArcTan

(
1
2

(
x2 − 8c1e−x2 − 1

))
y(x) → −1

2i
(
log
(
−4ie−x2

)
− log

(
4ie−x2

))
y(x) → 1

2i
(
log
(
−4ie−x2

)
− log

(
4ie−x2

))
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24.4.24 problem 113
Internal problem ID [2862]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 113.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + tan(x) sec(x)
(
cos2(y)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+tan(x)*sec(x)*cos(y(x))^2 = 0,y(x), singsol=all)� �

y(x) = − arctan
(
cos(x)c1 + 1

cos(x)

)

3 Solution by Mathematica
Time used: 1.734 (sec). Leaf size: 31� �
DSolve[y'[x]+Tan[x] Sec[x] Cos[y[x]]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(− sec(x) + c1)

y(x) → −π

2

y(x) → π

2
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24.4.25 problem 114
Internal problem ID [2863]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 114.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cot(x) cot(y) = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = cot(x)*cot(y(x)),y(x), singsol=all)� �

y(x) = arccos
(

1
sin(x)c1

)

3 Solution by Mathematica
Time used: 1.988 (sec). Leaf size: 47� �
DSolve[y'[x]==Cot[x] Cot[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−1
2c1 csc(x)

)
y(x) → ArcCos

(
−1
2c1 csc(x)

)
y(x) → −π

2

y(x) → π

2
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24.4.26 problem 115
Internal problem ID [2864]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 4
Problem number: 115.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + cot(x) cot(y) = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)+cot(x)*cot(y(x)) = 0,y(x), singsol=all)� �

y(x) = arccos (sin(x)c1)

3 Solution by Mathematica
Time used: 1.974 (sec). Leaf size: 47� �
DSolve[y'[x]+Cot[x] Cot[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−1
2c1 sin(x)

)
y(x) → ArcCos

(
−1
2c1 sin(x)

)
y(x) → −π

2

y(x) → π

2

4104



24.5. Various 5 CHAPTER 24. ORDINARY . . .

24.5 Various 5

Local contents
24.5.1 problem 116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4106
24.5.2 problem 117 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4107
24.5.3 problem 118 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4108
24.5.4 problem 119 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4109
24.5.5 problem 120 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4110
24.5.6 problem 121 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4111
24.5.7 problem 122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4112
24.5.8 problem 123 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4113
24.5.9 problem 124 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4114
24.5.10 problem 125 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4115
24.5.11 problem 126 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4116
24.5.12 problem 127 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4117
24.5.13 problem 128 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4118
24.5.14 problem 129 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4119
24.5.15 problem 130 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4120
24.5.16 problem 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4121
24.5.17 problem 132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4122
24.5.18 problem 133 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4123
24.5.19 problem 134 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4125
24.5.20 problem 135 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4126
24.5.21 problem 136 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4127
24.5.22 problem 137 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4128
24.5.23 problem 139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4129
24.5.24 problem 140 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4130
24.5.25 problem 141 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4131
24.5.26 problem 142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4133
24.5.27 problem 143 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4134
24.5.28 problem 144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4135
24.5.29 problem 145 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4136
24.5.30 problem 146 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4137

4105



24.5. Various 5 CHAPTER 24. ORDINARY . . .

24.5.1 problem 116
Internal problem ID [2865]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 116.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − sin(x) (csc(y)− cot(y)) = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = sin(x)*(csc(y(x))-cot(y(x))),y(x), singsol=all)� �

y(x) = arccos
(
e− cos(x)c1 + 1

)
3 Solution by Mathematica
Time used: 7.215 (sec). Leaf size: 26� �
DSolve[y'[x]==Sin[x](Csc[y[x]]-Cot[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcSin
(
e

1
4 (−2 cos(x)+c1)

)
y(x) → 0
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24.5.2 problem 117
Internal problem ID [2866]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 117.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − tan(x) cot(y) = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = tan(x)*cot(y(x)),y(x), singsol=all)� �

y(x) = arccos
(
cos(x)
c1

)

3 Solution by Mathematica
Time used: 2.252 (sec). Leaf size: 47� �
DSolve[y'[x]==Tan[x] Cot[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
1
2c1 cos(x)

)
y(x) → ArcCos

(
1
2c1 cos(x)

)
y(x) → −π

2

y(x) → π

2
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24.5.3 problem 118
Internal problem ID [2867]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 118.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + tan(x) cot(y) = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)+tan(x)*cot(y(x)) = 0,y(x), singsol=all)� �

y(x) = arccos
(

c1
cos(x)

)

3 Solution by Mathematica
Time used: 2.506 (sec). Leaf size: 47� �
DSolve[y'[x]+Tan[x] Cot[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
1
2c1 sec(x)

)
y(x) → ArcCos

(
1
2c1 sec(x)

)
y(x) → −π

2

y(x) → π

2
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24.5.4 problem 119
Internal problem ID [2868]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 119.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + sin (2x) csc (2y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+sin(2*x)*csc(2*y(x)) = 0,y(x), singsol=all)� �

y(x) = arccos (− cos (2x) + 4c1)
2

3 Solution by Mathematica
Time used: 0.437 (sec). Leaf size: 41� �
DSolve[y'[x]+Sin[2 x]Csc[2 y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2ArcCos(− cos(2x)− 2c1)

y(x) → 1
2ArcCos(− cos(2x)− 2c1)
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24.5.5 problem 120
Internal problem ID [2869]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 120.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − tan(x) (tan(y) + sec(x) sec(y)) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = tan(x)*(tan(y(x))+sec(x)*sec(y(x))),y(x), singsol=all)� �

y(x) = arcsin (− ln (cos(x)) sec(x) + c1 sec(x))

3 Solution by Mathematica
Time used: 2.969 (sec). Leaf size: 20� �
DSolve[y'[x]==Tan[x] (Tan[y[x]]+ Sec[x] Sec[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
1
4 sec(x)(−4 log(cos(x)) + c1)

)
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24.5.6 problem 121
Internal problem ID [2870]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 121.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos(x)
(
sec2(y)

)
= 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = cos(x)*sec(y(x))^2,y(x), singsol=all)� �

y(x) = RootOf (−_Z + 4c1 + 4 sin(x)− sin (_Z ))
2

3 Solution by Mathematica
Time used: 0.295 (sec). Leaf size: 32� �
DSolve[y'[x]==Cos[x] Sec[y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
2
(
#1
2 + 1

4 sin(2#1)
)
&
]
[2 sin(x) + c1]
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24.5.7 problem 122
Internal problem ID [2871]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 122.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
sec2(x)

) (
sec3(y)

)
= 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = sec(x)^2*sec(y(x))^3,y(x), singsol=all)� �
y(x)

= arctan
(

3 tan(x) + 3c1
RootOf

(
_Z 6 + 3_Z 4 + 9c21 + 18c1 tan(x) + 9 (tan2(x))− 4

)2 + 2
,RootOf

(
_Z 6

+ 3_Z 4 + 9c21 + 18c1 tan(x) + 9
(
tan2(x)

)
− 4
))

3 Solution by Mathematica
Time used: 0.495 (sec). Leaf size: 2959� �
DSolve[y'[x]==Sec[x]^2 Sec[y[x]]^3,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.5.8 problem 123
Internal problem ID [2872]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 123.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a− b sin(y) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 56� �
dsolve(diff(y(x),x) = a+b*sin(y(x)),y(x), singsol=all)� �

y(x) = −2 arctan

− tan
(

c1

√
a2 − b2

2 + x

√
a2 − b2

2

)√
a2 − b2 + b

a


3 Solution by Mathematica
Time used: 129.301 (sec). Leaf size: 64� �
DSolve[y'[x]==a+b Sin[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan

−b+
√

(a− b)(a+ b) tan
(

1
2

√
(a− b)(a+ b) (x+ c1)

)
a


y(x) → −ArcSin

(a
b

)
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24.5.9 problem 124
Internal problem ID [2873]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 124.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − a− b sin (Ax+By) = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 115� �
dsolve(diff(y(x),x) = a+b*sin(A*x+B*y(x)),y(x), singsol=all)� �
y(x) =

−

Ax+ 2arctan

 bB+tan

 c1

√
B2a2 − b2B2 + 2ABa+ A2

2 −x

√
B2a2 − b2B2 + 2ABa+ A2

2

√B2a2 − b2B2 + 2ABa+ A2

aB+A


B

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 84� �
DSolve[y'[x]==a+b Sin[A x+ B y[x]],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

−Ax+ 2ArcTan

−bB+
√

(aB + A− bB)(B(a+ b) + A) tan
(

1
2 (x−c1)

√
(aB + A− bB)(B(a+ b) + A)

)
aB+A


B
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24.5.10 problem 125
Internal problem ID [2874]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 125.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − (1 + sin(y) cos(x)) tan(y) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = (1+cos(x)*sin(y(x)))*tan(y(x)),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 1.89 (sec). Leaf size: 56� �
DSolve[y'[x]==(1+Cos[x] Sin[y[x]])Tan[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − csc−1
(
1
2
(
sin(x) + cos(x) + 2c1e−x

))
y(x) → − csc−1

(
1
2
(
sin(x) + cos(x) + 2c1e−x

))
y(x) → 0
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24.5.11 problem 126
Internal problem ID [2875]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 126.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + csc (2x) sin (2y) = 0

3 Solution by Maple
Time used: 0.237 (sec). Leaf size: 105� �
dsolve(diff(y(x),x)+csc(2*x)*sin(2*y(x)) = 0,y(x), singsol=all)� �

y(x) =
arctan

(
− 2c1(sin(4x)+2 sin(2x))

c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3 ,
c21 cos(4x)−c21+cos(4x)+4 cos(2x)+3
c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3

)
2

3 Solution by Mathematica
Time used: 4.607 (sec). Leaf size: 85� �
DSolve[y'[x]+Csc[2 x] Sin[2 y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
e2c1 cot(x)

)
y(x) → 0

y(x) → 1
2π(−1)

⌊
1
2−

arg(cot(x))
π

⌋

y(x) → 1
2π
(
(−1)

⌊
arg(cot(x))

π
+ 1

2

⌋
− (−1)

⌊
1
2−

arg(tan(x))
π

⌋)
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24.5.12 problem 127
Internal problem ID [2876]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 127.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + f(x) + g(x) tan(y) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)+f(x)+g(x)*tan(y(x)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]+f[x]+g[x] Tan[ y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.5.13 problem 128
Internal problem ID [2877]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 128.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√

a+ b cos(y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = sqrt(a+b*cos(y(x))),y(x), singsol=all)� �

x−

(∫ y(x) 1√
a+ b cos (_a)

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 55� �
DSolve[y'[x]==Sqrt[a+b Cos[ y[x]]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2am
(
1
2
√
a+ b (x+ c1)|

2b
a+ b

)
y(x) → −ArcCos

(
−a

b

)
y(x) → ArcCos

(
−a

b

)

4118



24.5. Various 5 CHAPTER 24. ORDINARY . . .

24.5.14 problem 129
Internal problem ID [2878]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 129.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − ey − x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = x+exp(y(x)),y(x), singsol=all)� �

y(x) = x2

2 − ln

i
√
π

√
2 erf

(
i

√
2 x
2

)
2 − c1


3 Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 40� �
DSolve[y'[x]==x+Exp[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x2 − 2 log

(
−
√

π

2 Erfi
(

x√
2

)
− c1

))
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24.5.15 problem 130
Internal problem ID [2879]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 130.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex+y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = exp(x+y(x)),y(x), singsol=all)� �

y(x) = ln
(
− 1
ex + c1

)

3 Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 18� �
DSolve[y'[x]==Exp[x+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log (−ex − c1)
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24.5.16 problem 131
Internal problem ID [2880]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 131.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex
(
a+ b e−y

)
= 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = exp(x)*(a+b*exp(-y(x))),y(x), singsol=all)� �

y(x) = − ln
(

a

ea ex+c1a − b

)

3 Solution by Mathematica
Time used: 0.972 (sec). Leaf size: 24� �
DSolve[y'[x]==Exp[x](a+b Exp[-y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
−b+ ea(e

x+c1)

a

)
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24.5.17 problem 132
Internal problem ID [2881]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 132.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y ln(x) ln(y) = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)+y(x)*ln(x)*ln(y(x)) = 0,y(x), singsol=all)� �

y(x) = e
x−xex

c1

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 24� �
DSolve[y'[x]+y[x] Log[x] Log[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
−xex+c1

y(x) → 1
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24.5.18 problem 133
Internal problem ID [2882]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 133.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − xm−1y1−nf(a xm + byn) = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 174� �
dsolve(diff(y(x),x) = x^(m-1)*y(x)^(1-n)*f(a*x^m+b*y(x)^n),y(x), singsol=all)� �
y(x)

=


−

−RootOf


∫ _Z 1(

m
1
m

)m
f

(
a
(
m

1
m

)m
+b

((
b_a−am

b

) 1
n

)n)((
b_a−am

b

) 1
n

)−n

bn_a−
(
m

1
m

)m
f

(
a
(
m

1
m

)m
+b

((
b_a−am

b

) 1
n

)n)((
b_a−am

b

) 1
n

)−n

amn+am2

d_a

 bm2 + c1m− xm

 b+ a xm

b



1
n
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3 Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 242� �
DSolve[y'[x]==x^(m-1) y[x]^(1-n) f[a x^m + b y[x]^n],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− amK[2]n−1

am+ bnf (axm + bK[2]n)

−
∫ x

1

(
abmnK[1]m−1K[2]n−1f ′(aK[1]m + bK[2]n)

am+ bnf (aK[1]m + bK[2]n) − ab2mn2f(aK[1]m + bK[2]n)K[1]m−1K[2]n−1f ′(aK[1]m + bK[2]n)
(am+ bnf (aK[1]m + bK[2]n))2

)
dK[1]

)
dK[2]

+
∫ x

1

amf(aK[1]m + by(x)n)K[1]m−1

am+ bnf (aK[1]m + by(x)n) dK[1] = c1, y(x)
]
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24.5.19 problem 134
Internal problem ID [2883]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 134.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − af(y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = a*f(y(x)),y(x), singsol=all)� �

x−

(∫ y(x) 1
af (_a)d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 35� �
DSolve[y'[x]==a f[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
f(K[1])dK[1]&

]
[ax+ c1]

y(x) → f (−1)(0)
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24.5.20 problem 135
Internal problem ID [2884]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 135.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − f(a+ bx+ cy) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = f(a+b*x+c*y(x)),y(x), singsol=all)� �

y(x) =
RootOf

((∫ _Z 1
f(_ac+a)c+b

d_a
)
c− x+ c1

)
c− bx

c

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 262� �
DSolve[y'[x]==f[a+b x +c y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
f(a+ bx+ cK[2])

∫ x

1

(
c2f ′(a+bK[1]+cK[2])
b+cf(a+bK[1]+cK[2]) −

c3f(a+bK[1]+cK[2])f ′(a+bK[1]+cK[2])
(b+cf(a+bK[1]+cK[2]))2

)
dK[1]c+ c+ b

∫ x

1

(
c2f ′(a+bK[1]+cK[2])
b+cf(a+bK[1]+cK[2]) −

c3f(a+bK[1]+cK[2])f ′(a+bK[1]+cK[2])
(b+cf(a+bK[1]+cK[2]))2

)
dK[1]

b+ cf(a+ bx+ cK[2]) dK[2]

+
∫ x

1

cf(a+ bK[1] + cy(x))
b+ cf(a+ bK[1] + cy(x))dK[1] = c1, y(x)
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24.5.21 problem 136
Internal problem ID [2885]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 136.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − f(x)g(y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = f(x)*g(y(x)),y(x), singsol=all)� �

∫
f(x)dx−

(∫ y(x) 1
g (_a)d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 42� �
DSolve[y'[x]==f[x] g[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
g(K[1])dK[1]&

] [∫ x

1
f(K[2])dK[2] + c1

]
y(x) → g(−1)(0)
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24.5.22 problem 137
Internal problem ID [2886]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 137.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ −
(
sec2(x)

)
− y sec(x)Csx(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = sec(x)^2+y(x)*sec(x)*Csx(x),y(x), singsol=all)� �

y(x) =

∫ 2 e−
(∫ Csx(x)

cos(x) dx
)

cos (2x) + 1 dx+ c1

 e
∫ Csx(x)

cos(x) dx

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 57� �
DSolve[y'[x]==Sec[x]^2+y[x] Sec[x]Csx[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ exp
(∫ x

1
Csx(K[1]) sec(K[1])dK[1]

)(∫ x

1
exp

(
−
∫ K[2]

1
Csx(K[1]) sec(K[1])dK[1]

)
sec2(K[2])dK[2]

+ c1

)
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24.5.23 problem 139
Internal problem ID [2887]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 139.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

2y′ − 2
(
sin2(y)

)
tan(y) + x sin (2y) = 0

7 Solution by Maple� �
dsolve(2*diff(y(x),x) = 2*sin(y(x))^2*tan(y(x))-x*sin(2*y(x)),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 22.892 (sec). Leaf size: 66� �
DSolve[2 y'[x]==2 Sin[y[x]]^2 Tan[y[x]]- x Sin[2 y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cot−1
(√

ex2 (−√
π Erf(x) + 4c1

) )
y(x) → cot−1

(√
ex2 (−√

π Erf(x) + 4c1
) )

y(x) → 0
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24.5.24 problem 140
Internal problem ID [2888]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 140.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2y′ + ax−
√
a2x2 − 4b x2 − 4cy = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 269� �
dsolve(2*diff(y(x),x)+a*x = sqrt(a^2*x^2-4*b*x^2-4*c*y(x)),y(x), singsol=all)� �
∫ x

_b
− −a_a +

√
_a2a2 − 4_a2b− 4cy(x)

−a_a2 + _a
√

_a2a2 − 4_a2b− 4cy(x) − 4y(x)
d_a

+
∫ y(x)

 2
−a x2 + x

√
a2x2 − 4b x2 − 4_f c − 4_f

−


∫ x

_b

 2c√
_a2a2 − 4_a2b− 4_f c

(
−a_a2 + _a

√
_a2a2 − 4_a2b− 4_f c − 4_f

)+
(
−a_a +

√
_a2a2 − 4_a2b− 4_f c

)(
− 2_ac√

_a2a2 − 4_a2b− 4_f c
− 4
)

(
−a_a2 + _a

√
_a2a2 − 4_a2b− 4_f c − 4_f

)2
 d_a


 d_f

+ c1 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2 y'[x]+a x==Sqrt[a^2 x^2-4 b x^2 -4 c y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.5.25 problem 141
Internal problem ID [2889]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 141.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

3y′ − x−
√

x2 − 3y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 234� �
dsolve(3*diff(y(x),x) = x+sqrt(x^2-3*y(x)),y(x), singsol=all)� �

2x2
√
x2 − 3y(x)

(−x2 + 4y(x)) y(x)2
(
2
√

x2 − 3y(x) − x
)(

x+
√

x2 − 3y(x)
)2

− 6
√
x2 − 3y(x)

(−x2 + 4y(x)) y(x)
(
2
√
x2 − 3y(x) − x

)(
x+

√
x2 − 3y(x)

)2
− 2x3

(−x2 + 4y(x)) y(x)2
(
2
√
x2 − 3y(x) − x

)(
x+

√
x2 − 3y(x)

)2
+ 9x

(−x2 + 4y(x)) y(x)
(
2
√

x2 − 3y(x) − x
)(

x+
√
x2 − 3y(x)

)2 − c1 = 0
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3 Solution by Mathematica
Time used: 1.807 (sec). Leaf size: 552� �
DSolve[3 y'[x]==x+Sqrt[x^2-3 y[x]],y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 1
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 2
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 3
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 4
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 5
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 6
]

y(x) → 0
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24.5.26 problem 142
Internal problem ID [2890]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 142.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′x−
√
a2 − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 56� �
dsolve(x*diff(y(x),x) = sqrt(a^2-x^2),y(x), singsol=all)� �

y(x) =
√
a2 − x2 −

a2 ln
(

2a2+2
√
a2

√
a2 − x2

x

)
√
a2

+ c1

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 40� �
DSolve[x y'[x]==Sqrt[a^2-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a2 − x2 − a coth−1

(
a√

a2 − x2

)
+ c1
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24.5.27 problem 143
Internal problem ID [2891]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 143.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ x+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)+x+y(x) = 0,y(x), singsol=all)� �

y(x) = −x

2 + c1
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 17� �
DSolve[x y'[x]+x + y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

2 + c1
x
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24.5.28 problem 144
Internal problem ID [2892]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 144.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ x2 − y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)+x^2-y(x) = 0,y(x), singsol=all)� �

y(x) = (−x+ c1)x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 13� �
DSolve[x y'[x]+x^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−x+ c1)
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24.5.29 problem 145
Internal problem ID [2893]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 145.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ y − x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) = x^3-y(x),y(x), singsol=all)� �

y(x) =
x4

4 + c1
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19� �
DSolve[x y'[x]==x^3-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

4 + c1
x
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24.5.30 problem 146
Internal problem ID [2894]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 5
Problem number: 146.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− 1− x3 − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x) = 1+x^3+y(x),y(x), singsol=all)� �

y(x) = 1
2x

3 − 1 + c1x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 18� �
DSolve[x y'[x]==1+x^3+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

2 + c1x− 1
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24.6.1 problem 147
Internal problem ID [2895]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 147.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− xm − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) = x^m+y(x),y(x), singsol=all)� �

y(x) = xm

m− 1 + c1x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19� �
DSolve[x y'[x]==x^m+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xm

m− 1 + c1x
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24.6.2 problem 148
Internal problem ID [2896]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 148.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− sin(x)x+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) = x*sin(x)-y(x),y(x), singsol=all)� �

y(x) = sin(x)− x cos(x) + c1
x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19� �
DSolve[x y'[x]==x Sin[x]-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x) + c1
x
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24.6.3 problem 149
Internal problem ID [2897]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 149.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− sin(x)x2 − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) = x^2*sin(x)+y(x),y(x), singsol=all)� �

y(x) = (− cos(x) + c1)x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 14� �
DSolve[x y'[x]==x^2 Sin[x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(− cos(x) + c1)
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24.6.4 problem 150
Internal problem ID [2898]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 150.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− xn ln(x) + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x) = x^n*ln(x)-y(x),y(x), singsol=all)� �

y(x) = xn ln(x)
n+ 1 − xn

n2 + 2n+ 1 + c1
x

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 29� �
DSolve[x y'[x]==x^n Log[x]-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xn((n+ 1) log(x)− 1)
(n+ 1)2 + c1

x
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24.6.5 problem 151
Internal problem ID [2899]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 151.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− sin(x) + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) = sin(x)-2*y(x),y(x), singsol=all)� �

y(x) = sin(x)− x cos(x) + c1
x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 19� �
DSolve[x y'[x]==Sin[x]-2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x) + c1
x2
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24.6.6 problem 152
Internal problem ID [2900]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 152.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− ay = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x) = a*y(x),y(x), singsol=all)� �

y(x) = c1x
a

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 16� �
DSolve[x y'[x]==a y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
a

y(x) → 0
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24.6.7 problem 153
Internal problem ID [2901]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 153.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− 1− x− ay = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(x*diff(y(x),x) = 1+x+a*y(x),y(x), singsol=all)� �

y(x) =
(
−x−a(ax+ a− 1)

(a− 1) a + c1

)
xa

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 25� �
DSolve[x y'[x]==1+x+a y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
a − x

a− 1 − 1
a
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24.6.8 problem 154
Internal problem ID [2902]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 154.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− ax− by = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x) = a*x+b*y(x),y(x), singsol=all)� �

y(x) = − ax

b− 1 + xbc1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22� �
DSolve[x y'[x]==a x + b y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax

1− b
+ c1x

b
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24.6.9 problem 155
Internal problem ID [2903]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 155.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− a x2 − by = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x) = a*x^2+b*y(x),y(x), singsol=all)� �

y(x) = − a x2

b− 2 + xbc1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 24� �
DSolve[x y'[x]==a x^2+b y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax2

2− b
+ c1x

b
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24.6.10 problem 156
Internal problem ID [2904]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 156.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− a− b xn − cy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(x*diff(y(x),x) = a+b*x^n+c*y(x),y(x), singsol=all)� �

y(x) = −a

c
+ b xn

−c+ n
+ xcc1

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 31� �
DSolve[x y'[x]==a+b x^n+c y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a

c
− bxn

c− n
+ c1x

c
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24.6.11 problem 157
Internal problem ID [2905]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 157.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ 2 + (3− x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)+2+(3-x)*y(x) = 0,y(x), singsol=all)� �

y(x) = 2
x
+ 4

x2 + 4
x3 + exc1

x3

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 23� �
DSolve[x y'[x]+2+(3-x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x(x+ 2) + c1e
x + 4

x3
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24.6.12 problem 158
Internal problem ID [2906]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 158.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ x+ (ax+ 2) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)+x+(a*x+2)*y(x) = 0,y(x), singsol=all)� �

y(x) = −1
a
+ 2

a2x
− 2

a3x2 + e−axc1
x2

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 34� �
DSolve[x y'[x]+x+(2+a x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ax(2−ax)−2

a3
+ c1e

−ax

x2
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24.6.13 problem 159
Internal problem ID [2907]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 159.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ y(bx+ a) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+(b*x+a)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−bxx−a

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24� �
DSolve[x y'[x]+(a+ b x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
−ae−bx

y(x) → 0
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24.6.14 problem 160
Internal problem ID [2908]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 160.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− x3 −
(
−2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) = x^3+(-2*x^2+1)*y(x),y(x), singsol=all)� �

y(x) = x

2 + x e−x2
c1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 21� �
DSolve[x y'[x]==x^3+(1-2 x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1
2 + c1e

−x2
)
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24.6.15 problem 161
Internal problem ID [2909]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 161.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− ax+
(
−b x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x*diff(y(x),x) = a*x-(-b*x^2+1)*y(x),y(x), singsol=all)� �

y(x) = − a

bx
+ e b x2

2 c1
x

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 30� �
DSolve[x y'[x]==a x-(1-b x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a+ bc1e
bx2
2

bx
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24.6.16 problem 162
Internal problem ID [2910]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 162.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x+ x+
(
−a x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(x*diff(y(x),x)+x+(-a*x^2+2)*y(x) = 0,y(x), singsol=all)� �

y(x) =

 e−
a x2
2 x
a

−

√
π

√
2 erf

√
2
√
a x

2


2a

3
2

+ c1

 ea x2
2

x2

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 69� �
DSolve[x y'[x]+x+(2-a x^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2
√
a x+ e

ax2
2

(
−
√
2π Erf

(√
a x√
2

)
+ 2a3/2c1

)
2a3/2x2
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24.6.17 problem 163
Internal problem ID [2911]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 163.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x+ x2 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(x*diff(y(x),x)+x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − c1xBesselY (1, x)
c1 BesselY (0, x) + BesselJ (0, x) −

BesselJ (1, x)x
c1 BesselY (0, x) + BesselJ (0, x)

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 45� �
DSolve[x y'[x]+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(Y1(x) + c1J1(x))
Y0(x) + c1J0(x)

y(x) → −xJ1(x)
J0(x)
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24.6.18 problem 164
Internal problem ID [2912]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 164.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x− x2 − y(1 + y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x) = x^2+y(x)*(1+y(x)),y(x), singsol=all)� �

y(x) = tan (c1 + x)x

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 12� �
DSolve[x y'[x]==x^2+y[x](1+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(x+ c1)
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24.6.19 problem 165
Internal problem ID [2913]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 165.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− y + y2 − x
2
3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 85� �
dsolve(x*diff(y(x),x)-y(x)+y(x)^2 = x^(2/3),y(x), singsol=all)� �

y(x) = −

((
−|3x 1

3 − 1|c1 − abs
(
1, 3x 1

3 − 1
)
c1
)
e3x

1
3 + 3 e−3x

1
3 x

1
3

)
x

1
3

c1e3x
1
3 |3x 1

3 − 1|+
(
3x 1

3 + 1
)
e−3x

1
3

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 103� �
DSolve[x y'[x]-y[x]+y[x]^2==x^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x2/3

3ic1 3
√
x +

3(1+c12)
3
√
x cosh

(
3 3
√
x
)

sinh
(
3 3
√
x
)
+ic1 cosh

(
3 3
√
x
) − 1

y(x) → 3x2/3

3 3
√
x tanh

(
3 3
√
x
)
− 1
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24.6.20 problem 166
Internal problem ID [2914]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 166.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− a− by2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(x*diff(y(x),x) = a+b*y(x)^2,y(x), singsol=all)� �

y(x) =
tan

(
ln(x)

√
ab + c1

√
ab
)√

ab

b

3 Solution by Mathematica
Time used: 6.784 (sec). Leaf size: 69� �
DSolve[x y'[x]==a+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a tan

(√
a
√
b (log(x) + c1)

)
√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b

4158



24.6. Various 6 CHAPTER 24. ORDINARY . . .

24.6.21 problem 167
Internal problem ID [2915]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 167.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x− a x2 − y − by2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(x*diff(y(x),x) = a*x^2+y(x)+b*y(x)^2,y(x), singsol=all)� �

y(x) =
tan

(
c1
√
ab + x

√
ab
)
x
√
ab

b

3 Solution by Mathematica
Time used: 12.167 (sec). Leaf size: 33� �
DSolve[x y'[x]==a x^2+y[x]+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a x tan

(√
a
√
b (x+ c1)

)
√
b
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24.6.22 problem 168
Internal problem ID [2916]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 168.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a x2n − (n+ by) y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 38� �
dsolve(x*diff(y(x),x) = a*x^(2*n)+(n+b*y(x))*y(x),y(x), singsol=all)� �

y(x) =
tan

(
xn

√
b
√
a −c1n

n

)√
a xn

√
b

3 Solution by Mathematica
Time used: 0.338 (sec). Leaf size: 139� �
DSolve[x y'[x]==a x^(2 n)+(n+b y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a xn

(
− cos

(√
a
√
b xn

n

)
+ c1 sin

(√
a
√
b xn

n

))
√
b

(
sin
(√

a
√
b xn

n

)
+ c1 cos

(√
a
√
b xn

n

))

y(x) →

√
a xn tan

(√
a
√
b xn

n

)
√
b
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24.6.23 problem 169
Internal problem ID [2917]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 169.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a xn − by − y2c = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 225� �
dsolve(x*diff(y(x),x) = a*x^n+b*y(x)+c*y(x)^2,y(x), singsol=all)� �

y(x) =

√
ac x

n
2 c1 BesselY

(
b+n
n
, 2
√
ac x

n
2

n

)
c

(
BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1 + BesselJ

(
b
n
, 2
√
ac x

n
2

n

))

+
BesselJ

(
b+n
n
, 2
√
ac x

n
2

n

)√
ac x

n
2 − BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1b− bBesselJ

(
b
n
, 2
√
ac x

n
2

n

)
c

(
BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1 + BesselJ

(
b
n
, 2
√
ac x

n
2

n

))

3 Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 205� �
DSolve[x y'[x]==a x^n+b y[x]+c y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a xn/2

(
−J b

n
−1

(
2
√
a
√
c xn/2

n

)
+ c1J1− b

n

(
2
√
a
√
c xn/2

n

))
√
c

(
J b

n

(
2
√
a
√
c xn/2

n

)
+ c1J− b

n

(
2
√
a
√
c xn/2

n

))

y(x) →
axn

0F̃1
(
; 2− b

n
;−acxn

n2

)
n 0F̃1

(
; 1− b

n
;−acxn

n2

)
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24.6.24 problem 170
Internal problem ID [2918]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 170.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− k − a xn − by − y2c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 260� �
dsolve(x*diff(y(x),x) = k+a*x^n+b*y(x)+c*y(x)^2,y(x), singsol=all)� �
y(x)

=

(
−
√
b2 − 4ck c1 − c1b

)
BesselY

(√
b2 − 4ck

n
, 2
√
ac x

n
2

n

)
+ 2

√
ac x

n
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(√
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n
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√
ac x

n
2

n

)
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(
−
√
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)
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(√
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n
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√
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n
2

n

)
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(√
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n
, 2
√
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2

n

)√
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n
2
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(
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(√
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n
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√
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n
2

n

)
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n
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√
ac x

n
2

n
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3 Solution by Mathematica
Time used: 0.642 (sec). Leaf size: 602� �
DSolve[x y'[x]==k +a x^n+b y[x]+c y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
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√
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√
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√
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√
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√
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√
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J
−

√
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2
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√
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y(x) → −

2n 0F̃1
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√
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n
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)
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√
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√
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24.6.25 problem 171
Internal problem ID [2919]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 171.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

y′x+ a+ xy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 59� �
dsolve(x*diff(y(x),x)+a+x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√
a
(
BesselJ

(
0, 2

√
a

√
x
)
c1 + BesselY

(
0, 2

√
a

√
x
))

√
x
(
c1 BesselJ

(
1, 2

√
a

√
x
)
+ BesselY

(
1, 2

√
a

√
x
))

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 45� �
DSolve[x y'[x]+a+x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0F̃1(; 1;−ax)
x 0F̃1(; 2;−ax)

y(x) → 0F̃1(; 1;−ax)
x 0F̃1(; 2;−ax)
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24.6.26 problem 172
Internal problem ID [2920]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 172.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ (−yx+ 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)+(1-x*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
(ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 22� �
DSolve[x y'[x]+(1-x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−x log(x) + c1x

y(x) → 0
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24.6.27 problem 173
Internal problem ID [2921]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 173.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x− (−yx+ 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x) = (1-x*y(x))*y(x),y(x), singsol=all)� �

y(x) = 2x
x2 + 2c1

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 23� �
DSolve[x y'[x]==(1-x y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
x2 + 2c1

y(x) → 0
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24.6.28 problem 174
Internal problem ID [2922]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 174.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x− (1 + yx) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x) = (1+x*y(x))*y(x),y(x), singsol=all)� �

y(x) = 2x
−x2 + 2c1

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 23� �
DSolve[x y'[x]==(1+x y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2x
x2 − 2c1

y(x) → 0
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24.6.29 problem 175
Internal problem ID [2923]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 6
Problem number: 175.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′x− a x3(−yx+ 1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 126� �
dsolve(x*diff(y(x),x) = a*x^3*(1-x*y(x))*y(x),y(x), singsol=all)� �
y(x) =

−
9Γ
(2
3

)
(−a x3)

1
3 (−9a x3)

1
3

2 e−a x3
3 3 5

6xπ (−9a x3)
1
3 − 9 e−a x3

3 xΓ
(1
3 ,−

a x3

3

)
Γ
(2
3

)
(−a x3)

1
3 − 9 e−a x3

3 c1Γ
(2
3

)
(−a x3)

1
3 (−9a x3)

1
3 − 9xΓ

(2
3

)
(−a x3)

1
3 (−9a x3)

1
3

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 47� �
DSolve[x y'[x]==a x^3(1-x y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3eax3
3

−ax4E− 1
3

(
−ax3

3

)
+ 3c1

y(x) → 0

4167



24.7. Various 7 CHAPTER 24. ORDINARY . . .

24.7 Various 7
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24.7.1 problem 176
Internal problem ID [2924]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 176.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x− x3 − y
(
1 + 2x2)− xy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(x*diff(y(x),x) = x^3+(2*x^2+1)*y(x)+x*y(x)^2,y(x), singsol=all)� �

y(x) = −x(x2 + 2c1 + 2)
x2 + 2c1

3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 28� �
DSolve[x y'[x]==x^3+(1+2 x^2)y[x]+x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1− 2

x2 + 2c1

)
y(x) → −x
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24.7.2 problem 177
Internal problem ID [2925]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 177.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x− y(2yx+ 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) = y(x)*(1+2*x*y(x)),y(x), singsol=all)� �

y(x) = x

−x2 + c1

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 22� �
DSolve[x y'[x]==y[x](1+2 x y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

−x2 + c1

y(x) → 0
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24.7.3 problem 178
Internal problem ID [2926]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 178.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′x+ bx+ (2 + axy) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
dsolve(x*diff(y(x),x)+b*x+(2+a*x*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −

− i

√
b
√
a x−1

x
+ e−2i

√
b

√
a x

c1− ie−2i
√
b

√
a x

2

√
b
√
a

a

3 Solution by Mathematica
Time used: 2.829 (sec). Leaf size: 43� �
DSolve[x y'[x]+b x+(2+a x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ax

−
√

b

a
tan

(
ax

√
b

a
− c1

)
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24.7.4 problem 179
Internal problem ID [2927]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 179.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x+ a0 + a1x+ (a2 + a3xy) y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 848� �
dsolve(x*diff(y(x),x)+a0+a1*x+(a2+a3*x*y(x))*y(x) = 0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 421� �
DSolve[x y'[x]+a0+a1 x+(a2+a3 x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
i

(√
a1 c1HypergeometricU

(
1
2

(
a2+ ia0

√
a3√

a1

)
, a2, 2i

√
a1

√
a3 x

)
+ c1

(√
a1 a2+ ia0

√
a3
)
HypergeometricU

(
1
2

(
ia0

√
a3√

a1
+ a2+ 2

)
, a2+ 1, 2i

√
a1

√
a3 x

)
+

√
a1
(
2LaguerreL

(
− ia0

√
a3

2
√
a1

− a2
2 − 1, a2, 2i

√
a1

√
a3 x

)
+ LaguerreL

(
−a2

2 − ia0
√
a3

2
√
a1

, a2− 1, 2i
√
a1

√
a3 x

)))
√
a3
(
c1HypergeometricU

(
1
2

(
a2+ ia0

√
a3√

a1

)
, a2, 2i

√
a1

√
a3 x

)
+ LaguerreL

(
−a2

2 − ia0
√
a3

2
√
a1

, a2− 1, 2i
√
a1

√
a3 x

))
y(x)

→

(
a0

√
a3 −i

√
a1 a2

)
HypergeometricU

(
1
2

(
ia0

√
a3√

a1
+a2+2

)
,a2+1,2i

√
a1

√
a3 x

)

HypergeometricU
(

1
2

(
a2+ ia0

√
a3√

a1

)
,a2,2i

√
a1

√
a3 x

) − i
√
a1

√
a3
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24.7.5 problem 180
Internal problem ID [2928]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 180.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x+ a x2y2 + 2y − b = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 104� �
dsolve(x*diff(y(x),x)+a*x^2*y(x)^2+2*y(x) = b,y(x), singsol=all)� �

y(x) = −

√
−ab c1 BesselY

(
1,
√
−ab x

)
ax
(
c1 BesselY

(
0,
√
−ab x

)
+ BesselJ

(
0,
√
−ab x

))
−

BesselJ
(
1,
√
−ab x

)√
−ab

ax
(
c1 BesselY

(
0,
√
−ab x

)
+ BesselJ

(
0,
√
−ab x

))
3 Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 125� �
DSolve[x y'[x]+a x^2 y[x]^2+2 y[x]==b,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b
(
iY1

(
−i

√
a
√
b x
)
+ c1I1

(√
a
√
b x
))

√
a x

(
c1 0F̃1

(
; 1; 14abx2

)
+ Y0

(
−i

√
a
√
b x
))

y(x) →
b 0F̃1

(
; 2; 14abx

2)
2 0F̃1

(
; 1; 14abx2

)
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24.7.6 problem 181
Internal problem ID [2929]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 181.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x+ xm + (n−m) y
2 + xny2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 42� �
dsolve(x*diff(y(x),x)+x^m+1/2*(n-m)*y(x)+x^n*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − tan
(
c1m+ c1n+ 2xn

2+
m
2

n+m

)
x−n

2+
m
2

3 Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 40� �
DSolve[x y'[x]+x^m+((n-m)/2) y[x]+x^n y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
m−n

2 tan
(
2xm+n

2

m+ n
− c1

)

4174



24.7. Various 7 CHAPTER 24. ORDINARY . . .

24.7.7 problem 182
Internal problem ID [2930]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 182.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ (a+ b xny) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(x*diff(y(x),x)+(a+b*x^n*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = − a− n

−xac1a+ xac1n+ b xn

3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 32� �
DSolve[x y'[x]+(a+b x^n y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
− bxn

a−n
+ c1xa

y(x) → 0
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24.7.8 problem 183
Internal problem ID [2931]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 183.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a xm + by + c xny2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 174� �
dsolve(x*diff(y(x),x) = a*x^m-b*y(x)-c*x^n*y(x)^2,y(x), singsol=all)� �
y(x) =

−

(
BesselY

(
b+m
n+m

, 2
√
−ac x

n
2 +m

2

n+m

)
c1 + BesselJ

(
b+m
n+m

, 2
√
−ac x

n
2 +m

2

n+m

))
x

n
2+

m
2
√
−ac x−n+1(

BesselY
(

b−n
n+m

, 2
√
−ac x

n
2 +m

2

n+m

)
c1 + BesselJ

(
b−n
n+m

, 2
√
−ac x

n
2 +m

2

n+m

))
cx

4176



24.7. Various 7 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.855 (sec). Leaf size: 433� �
DSolve[x y'[x]==a x^m-b y[x]-c x^n y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(m+ n)x−n

(−1)
n

m+n (m+ n)
2n

m+n ((m+ n)2)
b

m+n Gamma
(−b+m+2n

m+n

)
0F̃1

(
; n−b
m+n

; acxm+n

(m+n)2

)
+

c1
(
(m+n)2

) n
m+n (−1)

b
m+n (m+n)

2b
m+n+1

√
a
√
c
√
xm+n√

(m+ n)2


2(b+m)
m+n

0F1
(
; b+m
m+n

+1;acx
m+n

(m+n)2

)
b+m


c

(−1)
n

m+n (m+ n)
2n

m+n ((m+ n)2)
b

m+n 0F1

(
; n−b
m+n

+ 1; acxm+n

(m+n)2

)
+ c1 ((m+ n)2)

n
m+n (−1)

b
m+n (m+ n)

2b
m+n

(√
a
√
c
√
xm+n√

(m+ n)2

) 2(b−n)
m+n

0F1

(
; b+m
m+n

; acxm+n

(m+n)2

)

y(x) →
axm

0F̃1

(
; b+m
m+n

+ 1; acxm+n

(m+n)2

)
(m+ n) 0F̃1

(
; b+m
m+n

; acxm+n

(m+n)2

)
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24.7.9 problem 184
Internal problem ID [2932]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 184.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Riccati]

Solve

y′x− 2x+ y − a xn(x− y)2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x) = 2*x-y(x)+a*x^n*(x-y(x))^2,y(x), singsol=all)� �

y(x) = xxna− c1x
2 − n+ 1

a xn − c1x

3 Solution by Mathematica
Time used: 0.944 (sec). Leaf size: 164� �
DSolve[x y'[x]==2 x -y[x]+a x^n(x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x−n
(
2axn+

√
(n−1)2 +1 + 2ac1

√
(n− 1)2 xn+1 −

(
n+

√
(n− 1)2 − 1

)
x
√

(n−1)2 − c1
(
−n+

√
(n− 1)2 + 1

)
(n− 1)

)
2a
(
x
√

(n−1)2 + c1
√

(n− 1)2
)

y(x) →
x−n
(
2axn+1 − n+

√
(n− 1)2 + 1

)
2a
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24.7.10 problem 185
Internal problem ID [2933]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 185.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′x+ (1− ay ln(x)) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)+(1-a*y(x)*ln(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = 1
a ln(x) + c1x+ a

3 Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 22� �
DSolve[x y'[x]+(1-a y[x] Log[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
a log(x) + a+ c1x

y(x) → 0
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24.7.11 problem 186
Internal problem ID [2934]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 186.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′x− y −
(
x2 − y2

)
f(x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x) = y(x)+(x^2-y(x)^2)*f(x),y(x), singsol=all)� �

y(x) = tanh
(∫

f(x)dx+ c1

)
x

3 Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 36� �
DSolve[x y'[x]==y[x]+(x^2-y[x]^2)f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh
(∫ x

1
−f(K[1])dK[1] + c1

)
y(x) → −x

y(x) → x
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24.7.12 problem 187
Internal problem ID [2935]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 187.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− y
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(x*diff(y(x),x) = y(x)*(1+y(x)^2),y(x), singsol=all)� �

y(x) = x√
−x2 + c1

y(x) = − x√
−x2 + c1
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3 Solution by Mathematica
Time used: 0.544 (sec). Leaf size: 110� �
DSolve[x y'[x]==y[x](1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − iec1x√
−1 + e2c1x2

y(x) → iec1x√
−1 + e2c1x2

y(x) → 0

y(x) → −i

y(x) → i

y(x) → − ix√
x2

y(x) → ix√
x2
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24.7.13 problem 188
Internal problem ID [2936]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 188.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ y
(
1− xy2

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(x*diff(y(x),x)+(1-x*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = 1√
c1x2 + 2x

y(x) = − 1√
c1x2 + 2x

3 Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 40� �
DSolve[x y'[x]+(1-x y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x(2 + c1x)

y(x) → 1√
x(2 + c1x)

y(x) → 0
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24.7.14 problem 189
Internal problem ID [2937]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 189.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′x+ y − a
(
x2 + 1

)
y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 43� �
dsolve(x*diff(y(x),x)+y(x) = a*(x^2+1)*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
−2a ln(x)x2 + c1x2 + a

y(x) = − 1√
−2a ln(x)x2 + c1x2 + a

3 Solution by Mathematica
Time used: 0.338 (sec). Leaf size: 56� �
DSolve[x y'[x]+y[x]==a(1+x^2)y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−2ax2 log(x) + a+ c1x2

y(x) → 1√
−2ax2 log(x) + a+ c1x2

y(x) → 0
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24.7.15 problem 190
Internal problem ID [2938]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 190.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′x− ay − b
(
x2 + 1

)
y3 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 184� �
dsolve(x*diff(y(x),x) = a*y(x)+b*(x^2+1)*y(x)^3,y(x), singsol=all)� �

y(x) =
√
− (ab x2+2a + ab x2a − c1a2 + b x2a − c1a) a x2a (a+ 1)

ab x2+2a + ab x2a − c1a2 + b x2a − c1a

y(x) = −
√

− (ab x2+2a + ab x2a − c1a2 + b x2a − c1a) a x2a (a+ 1)
ab x2+2a + ab x2a − c1a2 + b x2a − c1a

3 Solution by Mathematica
Time used: 0.613 (sec). Leaf size: 108� �
DSolve[x y'[x]==a y[x]+b(1+x^2)y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
a
√
a+ 1 xa√

bx2a (ax2 + a+ 1)− a(a+ 1)c1

y(x) → i
√
a
√
a+ 1 xa√

bx2a (ax2 + a+ 1)− a(a+ 1)c1
y(x) → 0
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24.7.16 problem 191
Internal problem ID [2939]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 191.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x+ 2y − a x2kyk = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 51� �
dsolve(x*diff(y(x),x)+2*y(x) = a*x^(2*k)*y(x)^k,y(x), singsol=all)� �

y(x) = 2
1

k−1

(
−x2ak + a x2 + 2c1

x2

)− 1
k−1

x− 2k
k−1

3 Solution by Mathematica
Time used: 3.491 (sec). Leaf size: 45� �
DSolve[x y'[x]+2 y[x]==a x^(2 k)y[x]^k,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
1
2ax

2k − 1
2akx

2k + c1x
2k−2

)
1

1−k
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24.7.17 problem 192
Internal problem ID [2940]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 192.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− 4y + 4√y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) = 4*y(x)-4*sqrt(y(x)),y(x), singsol=all)� �

−c1x
2 +

√
y(x) − 1 = 0

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 31� �
DSolve[x y'[x]==4(y[x]-Sqrt[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
1 + e

c1
2 x2
)

2

y(x) → 0

y(x) → 1
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24.7.18 problem 193
Internal problem ID [2941]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 193.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ 2y −
√

1 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)+2*y(x) = sqrt(1+y(x)^2),y(x), singsol=all)� �

ln(x) +
∫ y(x)

− 1
−2_a +

√
_a2 + 1

d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.919 (sec). Leaf size: 7869� �
DSolve[x y'[x]+2 y[x]==Sqrt[1+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.7.19 problem 194
Internal problem ID [2942]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 194.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x) = y(x)+sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.73 (sec). Leaf size: 50� �
DSolve[x y'[x]==y[x]+Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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24.7.20 problem 195
Internal problem ID [2943]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 195.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′x− y −
√

x2 − y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x) = y(x)+sqrt(x^2-y(x)^2),y(x), singsol=all)� �

− arctan
(

y(x)√
x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.37 (sec). Leaf size: 17� �
DSolve[x y'[x]==y[x]+Sqrt[x^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(i log(x) + c1)
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24.7.21 problem 196
Internal problem ID [2944]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 196.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x− y − x
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.418 (sec). Leaf size: 28� �
dsolve(x*diff(y(x),x) = y(x)+x*sqrt(x^2+y(x)^2),y(x), singsol=all)� �

ln
(
y(x) +

√
x2 + y(x)2

)
− x− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 44.714 (sec). Leaf size: 46� �
DSolve[x y'[x]==y[x]+x Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(x+ c1)√
sech2(x+ c1)

y(x) → x tanh(x+ c1)√
sech2(x+ c1)
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24.7.22 problem 197
Internal problem ID [2945]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 197.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x− y + x(x− y)
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 49� �
dsolve(x*diff(y(x),x) = y(x)-x*(x-y(x))*sqrt(x^2+y(x)^2),y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+
√
2 x2

2 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 3.462 (sec). Leaf size: 71� �
DSolve[x y'[x]==y[x]-x(x-y[x])Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
x2 + 2c1
2
√
2

)
− 1

1 +
√
2 tanh

(
x2+2c1
2
√
2

) + 1


y(x) → x
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24.7.23 problem 198
Internal problem ID [2946]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 198.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − a
√

y2 + b2x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 41� �
dsolve(x*diff(y(x),x) = y(x)+a*sqrt(y(x)^2+b^2*x^2),y(x), singsol=all)� �

x−ay(x)
x

+ x−a
√

y(x)2 + b2x2

x
− c1 = 0

3 Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 73� �
DSolve[x y'[x]==y[x]+a Sqrt[y[x]^2+b^2 x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2be

−c1
(
x1−a − e2c1xa+1)

y(x) → 1
2be

−c1x1−a
(
−1 + e2c1x2a)
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24.7.24 problem 199
Internal problem ID [2947]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 199.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′x+
(
sin(y)− 3x2 cos(y)

)
cos(y) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+(sin(y(x))-3*x^2*cos(y(x)))*cos(y(x)) = 0,y(x), singsol=all)� �

y(x) = arctan
(
x3 + 2c1

x

)

3 Solution by Mathematica
Time used: 3.68 (sec). Leaf size: 85� �
DSolve[x y'[x]+(Sin[y[x]]-3 x^2 Cos[y[x]]) Cos[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
x2 + c1

2x

)
y(x) → −1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
y(x) → 1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
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24.7.25 problem 200
Internal problem ID [2948]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 200.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x+ x− y + x cos
(y
x

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)+x-y(x)+x*cos(y(x)/x) = 0,y(x), singsol=all)� �

y(x) = −2 arctan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 31� �
DSolve[x y'[x]+x -y[x]+x Cos[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(− log(x) + c1)

y(x) → −πx

y(x) → πx
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24.7.26 problem 201
Internal problem ID [2949]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 201.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x+ x
(
cos2

(y
x

))
− y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) = y(x)-x*cos(y(x)/x)^2,y(x), singsol=all)� �

y(x) = − arctan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.46 (sec). Leaf size: 37� �
DSolve[x y'[x]==y[x]-x Cos[y[x]/x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcTan(− log(x) + 2c1)

y(x) → −πx

2

y(x) → πx

2
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24.7.27 problem 202
Internal problem ID [2950]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 202.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x−
(
−2x2 + 1

) (
cot2(y)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(x*diff(y(x),x) = (-2*x^2+1)*cot(y(x))^2,y(x), singsol=all)� �
2x2 cot (y(x))− 2 ln(x) cot (y(x)) + π cot (y(x)) + 2c1 cot (y(x))− 2y(x) cot (y(x)) + 2

2 cot (y(x)) = 0

3 Solution by Mathematica
Time used: 0.543 (sec). Leaf size: 53� �
DSolve[x y'[x]==(1-2 x^2)Cot[y[x]]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
1
2(tan(#1)−#1)&

] [
−x2

2 + log(x)
2 + c1

]
y(x) → −π

2

y(x) → π

2
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24.7.28 problem 203
Internal problem ID [2951]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 203.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− y + cot2(y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(x*diff(y(x),x) = y(x)-cot(y(x))^2,y(x), singsol=all)� �

ln(x) + c1 −

(∫ y(x)
− 1
cot2 (_a)− _ad_a

)
= 0

3 Solution by Mathematica
Time used: 2.585 (sec). Leaf size: 49� �
DSolve[x y'[x]==y[x]-x Cot[y[x]]^2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

cos(2K[1])− 1
K[1] cos(2K[1]) + cos(2K[1])−K[1] + 1dK[1]&

]
[log(x)

+ c1]
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24.7.29 problem 204
Internal problem ID [2952]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 204.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x+ y + 2x sec (yx) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+y(x)+2*x*sec(x*y(x)) = 0,y(x), singsol=all)� �

y(x) = arcsin (−x2 + c1)
x

3 Solution by Mathematica
Time used: 0.393 (sec). Leaf size: 19� �
DSolve[x y'[x]+y[x]+2 x Sec[x y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin(x2 − c1)
x
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24.7.30 problem 205
Internal problem ID [2953]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 7
Problem number: 205.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y + sec
(y
x

)
x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)-y(x)+x*sec(y(x)/x) = 0,y(x), singsol=all)� �

y(x) = − arcsin (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.314 (sec). Leaf size: 15� �
DSolve[x y'[x]-y[x]+x Sec[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(− log(x) + c1)
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24.8.1 problem 206
Internal problem ID [2954]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 206.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − x
(
sec2

(y
x

))
= 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 35� �
dsolve(x*diff(y(x),x) = y(x)+x*sec(y(x)/x)^2,y(x), singsol=all)� �

cos
(

y(x)
x

)
sin
(

y(x)
x

)
x+ y(x)

2x − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 31� �
DSolve[x y'[x]==y[x]+x Sec[y[x]/x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)
2x + 1

4 sin
(
2y(x)
x

)
= log(x) + c1, y(x)

]
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24.8.2 problem 207
Internal problem ID [2955]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 207.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′x− sin (x− y) = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x) = sin(x-y(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x y'[x]==Sin[x-y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.8.3 problem 208
Internal problem ID [2956]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 208.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y − x sin
(y
x

)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x) = y(x)+x*sin(y(x)/x),y(x), singsol=all)� �

y(x) = arctan
(

2xc1
c21x

2 + 1 ,−
c21x

2 − 1
c21x

2 + 1

)
x

3 Solution by Mathematica
Time used: 1.754 (sec). Leaf size: 41� �
DSolve[x y'[x]==y[x]+x Sin[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(ec1x)

y(x) → 0

y(x) → πx(−1)
⌊
1
2−

arg(x)
π

⌋
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24.8.4 problem 209
Internal problem ID [2957]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 209.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x+ tan(y) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)+tan(y(x)) = 0,y(x), singsol=all)� �

y(x) = arcsin
(

1
xc1

)

3 Solution by Mathematica
Time used: 2.07 (sec). Leaf size: 19� �
DSolve[x y'[x]+Tan[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
ec1

x

)
y(x) → 0
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24.8.5 problem 210
Internal problem ID [2958]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 210.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′x+ x+ tan (x+ y) = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 166� �
dsolve(x*diff(y(x),x)+x+tan(x+y(x)) = 0,y(x), singsol=all)� �
y(x)

= arctan

sin(x) cos(x)c1x2 +
√

(sin4(x)) c21x4 + (sin2(x)) (cos2(x)) c21x4 − (sin2(x)) c21x4 + c1x2 − 1
(sin2(x)) c1x2 − c1x2 + 1


y(x) =

− arctan

− sin(x) cos(x)c1x2 +
√

(sin4(x)) c21x4 + (sin2(x)) (cos2(x)) c21x4 − (sin2(x)) c21x4 + c1x2 − 1
(sin2(x)) c1x2 − c1x2 + 1


3 Solution by Mathematica
Time used: 2.299 (sec). Leaf size: 16� �
DSolve[x y'[x]+x+Tan[x+y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ ArcSin
(c1
x

)
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24.8.6 problem 211
Internal problem ID [2959]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 211.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y + tan
(y
x

)
x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x) = y(x)-x*tan(y(x)/x),y(x), singsol=all)� �

y(x) = x arcsin
(

1
xc1

)

3 Solution by Mathematica
Time used: 2.126 (sec). Leaf size: 21� �
DSolve[x y'[x]==y[x]-x Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
ec1

x

)
y(x) → 0
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24.8.7 problem 212
Internal problem ID [2960]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 212.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′x−
(
y2 + 1

) (
x2 + arctan(y)

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) = (1+y(x)^2)*(x^2+arctan(y(x))),y(x), singsol=all)� �

y(x) = tan
(
c1x+ x2)

3 Solution by Mathematica
Time used: 0.3 (sec). Leaf size: 14� �
DSolve[x y'[x]==(1+y[x]^2)(x^2+ArcTan[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x(x+ 2c1))
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24.8.8 problem 213
Internal problem ID [2961]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 213.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− e
y
xx− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) = y(x)+x*exp(y(x)/x),y(x), singsol=all)� �

y(x) = ln
(
− 1
ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.325 (sec). Leaf size: 18� �
DSolve[x y'[x]==y[x]+x Exp[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(− log(x)− c1)
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24.8.9 problem 214
Internal problem ID [2962]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 214.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− x− y − e
y
xx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x) = x+y(x)+x*exp(y(x)/x),y(x), singsol=all)� �

y(x) =
(
ln
(
− x

x ec1 − 1

)
+ c1

)
x

3 Solution by Mathematica
Time used: 0.976 (sec). Leaf size: 30� �
DSolve[x y'[x]==x+y[x]+x Exp[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log
(
−1 + 1

1 + ec1x

)
y(x) → iπx
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24.8.10 problem 215
Internal problem ID [2963]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 215.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x− ln(y)y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 8� �
dsolve(x*diff(y(x),x) = y(x)*ln(y(x)),y(x), singsol=all)� �

y(x) = ec1x

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 18� �
DSolve[x y'[x]==y[x] Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

y(x) → 1
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24.8.11 problem 216
Internal problem ID [2964]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 216.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− (1 + ln(x)− ln(y)) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x) = (1+ln(x)-ln(y(x)))*y(x),y(x), singsol=all)� �

y(x) = x e−
c1
x

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 22� �
DSolve[x y'[x]==(1+Log[x]-Log[y[x]])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe
ec1
x

y(x) → x
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24.8.12 problem 217
Internal problem ID [2965]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 217.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′x+ (1− ln(x)− ln(y)) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)+(1-ln(x)-ln(y(x)))*y(x) = 0,y(x), singsol=all)� �

y(x) = ec1x
x

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 26� �
DSolve[x y'[x]+(1-Log[x]-Log[y[x]])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
−c1x

x

y(x) → 1
x
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24.8.13 problem 218
Internal problem ID [2966]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 218.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′x− y + 2 tanh
(y
x

)
x = 0

3 Solution by Maple
Time used: 0.268 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x) = y(x)-2*x*tanh(y(x)/x),y(x), singsol=all)� �

y(x) = arctanh
(

1√
−c1x4 + 1

)
x

y(x) = − arctanh
(

1√
−c1x4 + 1

)
x

3 Solution by Mathematica
Time used: 4.068 (sec). Leaf size: 21� �
DSolve[x y'[x]==y[x]-2 x Tanh[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x sinh−1
(
ec1

x2

)
y(x) → 0
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24.8.14 problem 219
Internal problem ID [2967]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 219.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x+ ny − f(x)g(xny) = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 33� �
dsolve(x*diff(y(x),x)+n*y(x) = f(x)*g(x^n*y(x)),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫

xn−1f(x)dx
)
+
∫ _Z 1

g (_a)d_a + c1

)
x−n

3 Solution by Mathematica
Time used: 1.986 (sec). Leaf size: 41� �
DSolve[x y'[x]+ n y[x]==f[x] g[x^n y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ xny(x)

1

1
g(K[1])dK[1] =

∫ x

1
f(K[2])K[2]n−1dK[2] + c1, y(x)

]
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24.8.15 problem 220
Internal problem ID [2968]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 220.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′x− yf(xmyn) = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x) = y(x)*f(x^m*y(x)^n),y(x), singsol=all)� �

∫ y(x)

_b

1
(f (xm_an)n+m)_ad_a − ln(x)

n
− c1 = 0

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 186� �
DSolve[x y'[x]==y[x] f[x^m y[x]^n] ,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− n

(m+ nf (xmK[2]n))K[2]

−
∫ x

1

(
n2K[1]m−1K[2]n−1f ′(K[1]mK[2]n)

m+ nf (K[1]mK[2]n) −n3f(K[1]mK[2]n)K[1]m−1K[2]n−1f ′(K[1]mK[2]n)
(m+ nf (K[1]mK[2]n))2

)
dK[1]

)
dK[2]

+
∫ x

1

nf(K[1]my(x)n)
(m+ nf (K[1]my(x)n))K[1]dK[1] = c1, y(x)

]
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24.8.16 problem 221
Internal problem ID [2969]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 221.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ 1) y′ − x3(3x+ 4)− y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((1+x)*diff(y(x),x) = x^3*(4+3*x)+y(x),y(x), singsol=all)� �

y(x) = (x+ 1) c1 + x4 + x+ 1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 18� �
DSolve[(1+x) y'[x]==x^3(4+3 x)+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 + (4 + c1)x+ 4 + c1

4217



24.8. Various 8 CHAPTER 24. ORDINARY . . .

24.8.17 problem 222
Internal problem ID [2970]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 222.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ 1) y′ − (x+ 1)4 − 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve((1+x)*diff(y(x),x) = (1+x)^4+2*y(x),y(x), singsol=all)� �

y(x) =
(
1
2x

2 + x+ c1

)
(x+ 1)2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 22� �
DSolve[(1+x) y'[x]==(1+x)^4+2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)2
(
x2

2 + x+ c1

)
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24.8.18 problem 223
Internal problem ID [2971]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 223.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ 1) y′ − ex(x+ 1)n+1 − ny = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve((1+x)*diff(y(x),x) = exp(x)*(1+x)^(n+1)+n*y(x),y(x), singsol=all)� �

y(x) = (ex + c1) (x+ 1)n

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 17� �
DSolve[(1+x) y'[x]==Exp[x](1+x)^(n+1)+n y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (ex + c1) (x+ 1)n
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24.8.19 problem 224
Internal problem ID [2972]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 224.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

(x+ 1) y′ − ay − bxy2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
dsolve((1+x)*diff(y(x),x) = a*y(x)+b*x*y(x)^2,y(x), singsol=all)� �

y(x) = a(a+ 1)
(x+ 1)−a c1a2 + (x+ 1)−a c1a− bxa+ b

3 Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 38� �
DSolve[(1+x) y'[x]==a y[x]+b x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
b−abx
a2+a

+ c1(x+ 1)−a

y(x) → 0
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24.8.20 problem 225
Internal problem ID [2973]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 225.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Bernoulli]

Solve

(x+ 1) y′ + y + (x+ 1)4 y3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
dsolve((1+x)*diff(y(x),x)+y(x)+(1+x)^4*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 1√
x2 + c1 + 2x (x+ 1)

y(x) = − 1√
x2 + c1 + 2x (x+ 1)

3 Solution by Mathematica
Time used: 0.402 (sec). Leaf size: 52� �
DSolve[(1+x) y'[x]+y[x]+(1+x)^4 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
(x+ 1)2(x(x+ 2) + c1)

y(x) → 1√
(x+ 1)2(x(x+ 2) + c1)

y(x) → 0
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24.8.21 problem 226
Internal problem ID [2974]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 226.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

(x+ 1) y′ −
(
1− xy3

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 275� �
dsolve((1+x)*diff(y(x),x) = (1-x*y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =
4 1

3

(
(3x4 + 8x3 + 6x2 + 4c1)2

) 1
3 (x+ 1)

3x4 + 8x3 + 6x2 + 4c1

y(x) =

−
4 1

3

(
(3x4 + 8x3 + 6x2 + 4c1)2

) 1
3

2 (3x4 + 8x3 + 6x2 + 4c1)
−

i
√
3 4 1

3

(
(3x4 + 8x3 + 6x2 + 4c1)2

) 1
3

2 (3x4 + 8x3 + 6x2 + 4c1)

 (x+1)

y(x) =

−
4 1

3

(
(3x4 + 8x3 + 6x2 + 4c1)2

) 1
3

2 (3x4 + 8x3 + 6x2 + 4c1)
+
i
√
3 4 1

3

(
(3x4 + 8x3 + 6x2 + 4c1)2

) 1
3

6x4 + 16x3 + 12x2 + 8c1

 (x+1)
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3 Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 121� �
DSolve[(1+x) y'[x]==(1-x y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − (−2)2/3(x+ 1)
3
√

− ((x(3x+ 8) + 6)x2)− 4c1

y(x) → − 22/3(x+ 1)
3
√

− ((x(3x+ 8) + 6)x2)− 4c1

y(x) →
(x+ 1)Root

[
#13 + 4&, 3

]
3
√
− ((x(3x+ 8) + 6)x2)− 4c1

y(x) → 0
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24.8.22 problem 227
Internal problem ID [2975]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 227.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(x+ 1) y′ − 1− y − (x+ 1)
√

1 + y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 160� �
dsolve((1+x)*diff(y(x),x) = 1+y(x)+(1+x)*sqrt(1+y(x)),y(x), singsol=all)� �

√
y(x) + 1 x

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
)

+ 2x
(−x2 − 2x+ y(x))

(√
y(x) + 1 − x− 1

)
+ x2

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
)

+
√

y(x) + 1
(−x2 − 2x+ y(x))

(√
y(x) + 1 − x− 1

)
+ 1

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
) − c1 = 0
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3 Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 60� �
DSolve[(1+x) y'[x]==(1+y[x])+(1+x)Sqrt[1+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve


2
√

y(x) + 1 ArcTan
(

x+1√
−y(x)− 1

)
√

−y(x)− 1

+ log
(
y(x)− (x+ 1)2 + 1

)
− log(x+ 1) = c1, y(x)
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24.8.23 problem 228
Internal problem ID [2976]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 228.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(x+ a) y′ − bx = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 17� �
dsolve((a+x)*diff(y(x),x) = b*x,y(x), singsol=all)� �

y(x) = − ln (a+ x) ab+ bx+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19� �
DSolve[(a+x) y'[x]==b x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ab log(a+ x) + bx+ c1
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24.8.24 problem 229
Internal problem ID [2977]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 229.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ a) y′ − bx− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve((a+x)*diff(y(x),x) = b*x+y(x),y(x), singsol=all)� �

y(x) =
(
b ln (a+ x) + ba

a+ x
+ c1

)
(a+ x)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 24� �
DSolve[(a+x) y'[x]==b x+ y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b(a+ x) log(a+ x) + ab+ c1(a+ x)
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24.8.25 problem 230
Internal problem ID [2978]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 230.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ a) y′ + b x2 + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((a+x)*diff(y(x),x)+b*x^2+y(x) = 0,y(x), singsol=all)� �

y(x) =
− b x3

3 + c1
a+ x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 25� �
DSolve[(a+x) y'[x]+b x^2+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −bx3 + 3c1
3(a+ x)
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24.8.26 problem 231
Internal problem ID [2979]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 231.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ a) y′ − 2(x+ a)5 − 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((a+x)*diff(y(x),x) = 2*(a+x)^5+3*y(x),y(x), singsol=all)� �

y(x) =
(
2ax+ x2 + c1

)
(a+ x)3

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 21� �
DSolve[(a+x) y'[x]==2(a+x)^5+3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (a+ x)3
(
2ax+ x2 + c1

)

4229



24.8. Various 8 CHAPTER 24. ORDINARY . . .

24.8.27 problem 232
Internal problem ID [2980]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 232.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ a) y′ − b− cy = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve((a+x)*diff(y(x),x) = b+c*y(x),y(x), singsol=all)� �

y(x) = −b

c
+ (a+ x)c c1

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 30� �
DSolve[(a+x) y'[x]==(b+c y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b

c
+ c1(a+ x)c

y(x) → −b

c
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24.8.28 problem 233
Internal problem ID [2981]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 233.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x+ a) y′ − bx− cy = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 28� �
dsolve((a+x)*diff(y(x),x) = b*x+c*y(x),y(x), singsol=all)� �

y(x) = (a+ x)c c1 −
b(cx+ a)
c (c− 1)

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 32� �
DSolve[(a+x) y'[x]==b x+c y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ab+ bcx

c− c2
+ c1(a+ x)c
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24.8.29 problem 234
Internal problem ID [2982]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 234.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ a) y′ − y(1− ay) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((a+x)*diff(y(x),x) = y(x)*(1-a*y(x)),y(x), singsol=all)� �

y(x) = a+ x

ax+ c1

3 Solution by Mathematica
Time used: 0.463 (sec). Leaf size: 31� �
DSolve[(a+x) y'[x]==y[x](1-a y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
a+ ec1

a+x

y(x) → 0

y(x) → 1
a
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24.8.30 problem 235
Internal problem ID [2983]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 235.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

(−x+ a) y′ − y − (cx+ b) y3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve((a-x)*diff(y(x),x) = y(x)+(c*x+b)*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
c1a2 − 2ac1x+ c1x2 + ac− 2cx− b

y(x) = − 1√
c1a2 − 2ac1x+ c1x2 + ac− 2cx− b

3 Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 66� �
DSolve[(a-x) y'[x]==y[x]+(b+c x)y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
c(a− 2x) + c1(a− x)2 − b

y(x) → 1√
c(a− 2x) + c1(a− x)2 − b

y(x) → 0
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24.8.31 problem 236
Internal problem ID [2984]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 236.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y′x− 2x3 + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(2*x*diff(y(x),x) = 2*x^3-y(x),y(x), singsol=all)� �

y(x) = 2x3

7 + c1√
x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 21� �
DSolve[2 x y'[x]==2 x^3-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

7 + c1√
x
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24.8.32 problem 237
Internal problem ID [2985]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 237.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2y′x+ 1− 4ixy − y2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 64� �
dsolve(2*x*diff(y(x),x)+1 = 4*I*x*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = iBesselJ (1, x)− BesselK (1, ix) c1 + BesselK (0, ix) c1 + BesselJ (0, x)
iBesselJ (1, x)− BesselK (1, ix) c1 − BesselK (0, ix) c1 − BesselJ (0, x)

3 Solution by Mathematica
Time used: 0.386 (sec). Leaf size: 202� �
DSolve[2 x y'[x]+1==4 I x y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(1− i)c1eix
√
x ((x− i)J0(x)− J1(x) + xJ2(x))− 4ixG2,0

1,2

(
−2ix

∣∣∣∣∣ −1
−3

2 ,−
1
2

)

G2,0
1,2

(
−2ix

∣∣∣∣∣ 1
−1

2 ,
1
2

)
+ (1 + i)c1eix

√
x (J0(x)− iJ1(x))

y(x) → − i((x− i)J0(x)− J1(x) + xJ2(x))
J0(x)− iJ1(x)

y(x) → − i((x− i)J0(x)− J1(x) + xJ2(x))
J0(x)− iJ1(x)
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24.8.33 problem 238
Internal problem ID [2986]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 238.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x− y
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 42� �
dsolve(2*x*diff(y(x),x) = y(x)*(1+y(x)^2),y(x), singsol=all)� �

y(x) =
√

(−x+ c1)x
−x+ c1

y(x) = −
√
(−x+ c1)x
−x+ c1

3 Solution by Mathematica
Time used: 0.467 (sec). Leaf size: 82� �
DSolve[2 x y'[x]==y[x](1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − iec1
√
x√

−1 + e2c1x

y(x) → iec1
√
x√

−1 + e2c1x

y(x) → 0

y(x) → −i

y(x) → i
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24.8.34 problem 239
Internal problem ID [2987]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 239.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x+ y
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(2*x*diff(y(x),x)+y(x)*(1+y(x)^2) = 0,y(x), singsol=all)� �

y(x) = 1√
c1x− 1

y(x) = − 1√
c1x− 1

3 Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 72� �
DSolve[2 x y'[x]+y[x](1+y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − iec1√
−x+ e2c1

y(x) → iec1√
−x+ e2c1

y(x) → 0

y(x) → −i

y(x) → i
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24.8.35 problem 240
Internal problem ID [2988]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 8
Problem number: 240.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2y′x−
(
1 + x− 6y2

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve(2*x*diff(y(x),x) = (1+x-6*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) =
√

(e−xc1 + 6)x
e−xc1 + 6

y(x) = −
√

(e−xc1 + 6)x
e−xc1 + 6

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 65� �
DSolve[2 x y'[x]==(1+x-6 y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ex/2
√
x√

6ex + c1

y(x) → ex/2
√
x√

6ex + c1

y(x) → 0
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24.9.1 problem 241
Internal problem ID [2989]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 241.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x+ 4y + a+
√

a2 − 4b− 4cy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
dsolve(2*x*diff(y(x),x)+4*y(x)+a+sqrt(a^2-4*b-4*c*y(x)) = 0,y(x), singsol=all)� �

ln(x) +
∫ y(x)

− 1

−2_a − a
2 −

√
−4_ac+ a2 − 4b

2

d_a + c1 = 0

4240



24.9. Various 9 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.797 (sec). Leaf size: 177� �
DSolve[2 x y'[x]+4 y[x]+a +Sqrt[a^2-4 b- 4 c y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

14
log

(
c
(√

a2 − 4(#1c+ b) + 4#1+ a
))

−
2cArcTan

(
c−2
√

a2 − 4(#1c+ b)√
−4a2 − 4ac+ 16b− c2

)
√
−4a2 − 4ac+ 16b− c2

&


[
− log(x)

2 + c1

]

y(x) → 1
8

(
−
√

(2a+ c)2 − 16b − 2a− c
)

y(x) → 1
8

(√
(2a+ c)2 − 16b − 2a− c

)
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24.9.2 problem 242
Internal problem ID [2990]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 242.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(1− 2x) y′ − 16− 32x+ 6y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve((1-2*x)*diff(y(x),x) = 16+32*x-6*y(x),y(x), singsol=all)� �

y(x) = 8x+ 4
3 + (2x− 1)3 c1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 22� �
DSolve[(1-2 x)y'[x]==2(8+16 x-3 y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 8x+ c1(2x− 1)3 + 4
3
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24.9.3 problem 243
Internal problem ID [2991]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 243.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + 2x) y′ − 4 e−y + 2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 34� �
dsolve((1+2*x)*diff(y(x),x) = 4*exp(-y(x))-2,y(x), singsol=all)� �

y(x) = − ln
(

2x+ 1
−1 + 4x e2c1 + 2 e2c1

)
− 2c1

3 Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 26� �
DSolve[(1+2 x)y'[x]==4 Exp[-y[x]]-2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
2 + ec1

2x+ 1

)
y(x) → log(2)

4243



24.9. Various 9 CHAPTER 24. ORDINARY . . .

24.9.4 problem 244
Internal problem ID [2992]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 244.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2(1− x) y′ − 4x
√
1− x − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve(2*(1-x)*diff(y(x),x) = 4*x*sqrt(1-x)+y(x),y(x), singsol=all)� �

y(x) = x2
√
1− x

+ c1√
x− 1

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 27� �
DSolve[2(1-x)y'[x]==4 x Sqrt[1-x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2 + c1√

2√
1− x
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24.9.5 problem 245
Internal problem ID [2993]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 245.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Bernoulli]

Solve

2(x+ 1) y′ + 2y + (x+ 1)4 y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
dsolve(2*(1+x)*diff(y(x),x)+2*y(x)+(1+x)^4*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = − 2√
2x2 + 4c1 + 4x (x+ 1)

y(x) = 2√
2x2 + 4c1 + 4x (x+ 1)

3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 67� �
DSolve[2(1+x)y'[x]+2 y[x]+(1+x)^4 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2√

(x+ 1)2(x(x+ 2) + 2c1)

y(x) →
√
2√

(x+ 1)2(x(x+ 2) + 2c1)

y(x) → 0
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24.9.6 problem 246
Internal problem ID [2994]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 246.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

3y′x− 3x 2
3 − (−3y + 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(3*x*diff(y(x),x) = 3*x^(2/3)+(1-3*y(x))*y(x),y(x), singsol=all)� �

y(x) = i tan
(
−3ix 1

3 + c1
)
x

1
3

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 79� �
DSolve[3 x y'[x]==3 x^(2/3)+(1-3 y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x
(
i cosh

(
3 3
√
x
)
+ c1 sinh

(
3 3
√
x
))

i sinh
(
3 3
√
x
)
+ c1 cosh

(
3 3
√
x
)

y(x) → 3
√
x tanh

(
3 3
√
x
)
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24.9.7 problem 247
Internal problem ID [2995]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 247.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3y′x−
(
2 + xy3

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 178� �
dsolve(3*x*diff(y(x),x) = (2+x*y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =
3 1

3

(
x2(−x3 + 3c1)2

) 1
3

−x3 + 3c1

y(x) = −
3 1

3

(
x2(−x3 + 3c1)2

) 1
3

2 (−x3 + 3c1)
−

i3 5
6

(
x2(−x3 + 3c1)2

) 1
3

2 (−x3 + 3c1)

y(x) = −
3 1

3

(
x2(−x3 + 3c1)2

) 1
3

2 (−x3 + 3c1)
+

i3 5
6

(
x2(−x3 + 3c1)2

) 1
3

−2x3 + 6c1
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3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 89� �
DSolve[3 x y'[x]==(2+x y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
−3 x2/3

3
√
−x3 + 3c1

y(x) → x2/3

3

√
−x3

3 + c1

y(x) → (−1)2/3x2/3

3

√
−x3

3 + c1

y(x) → 0
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24.9.8 problem 248
Internal problem ID [2996]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 248.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

3y′x−
(
1 + 3xy3 ln(x)

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 234� �
dsolve(3*x*diff(y(x),x) = (1+3*x*y(x)^3*ln(x))*y(x),y(x), singsol=all)� �

y(x) =

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

6 ln(x)x2 − 3x2 − 4c1

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
−

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
+

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

12 ln(x)x2 − 6x2 − 8c1
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3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 119� �
DSolve[3 x y'[x]==(1+3 x y[x]^3 Log[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2)2/3 3
√
x

3
√
3x2 − 6x2 log(x) + 4c1

y(x) → 22/3 3
√
x

3
√
3x2 − 6x2 log(x) + 4c1

y(x) →
3
√
x Root

[
#13 − 4&, 2

]
3
√
3x2 − 6x2 log(x) + 4c1

y(x) → 0
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24.9.9 problem 249
Internal problem ID [2997]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 249.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 − a+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x) = a-y(x),y(x), singsol=all)� �

y(x) = a+ e 1
x c1

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20� �
DSolve[x^2 y'[x]==a-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ c1e
1
x

y(x) → a
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24.9.10 problem 250
Internal problem ID [2998]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 250.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 − a− bx− c x2 − yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x) = a+b*x+c*x^2+x*y(x),y(x), singsol=all)� �

y(x) = −b+ xc ln(x)− a

2x + c1x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26� �
DSolve[x^2 y'[x]==a+b x+c x^2+x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a

2x − b+ cx log(x) + c1x
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24.9.11 problem 251
Internal problem ID [2999]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 251.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 − a− bx− c x2 + yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x) = a+b*x+c*x^2-x*y(x),y(x), singsol=all)� �

y(x) = cx

2 + b+ a ln(x)
x

+ c1
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 26� �
DSolve[x^2 y'[x]==a+b x+c x^2-x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a log(x)
x

+ b+ cx

2 + c1
x
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24.9.12 problem 252
Internal problem ID [3000]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 252.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 + (1− 2x) y − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)+(1-2*x)*y(x) = x^2,y(x), singsol=all)� �

y(x) = x2 + e 1
x c1x

2

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 19� �
DSolve[x^2 y'[x]+(1-2 x)y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
1 + c1e

1
x

)
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24.9.13 problem 253
Internal problem ID [3001]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 253.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 − a− byx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x) = a+b*x*y(x),y(x), singsol=all)� �

y(x) = − a

x (b+ 1) + xbc1

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 22� �
DSolve[x^2 y'[x]==a+b x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a

bx+ x
+ c1x

b

4255



24.9. Various 9 CHAPTER 24. ORDINARY . . .

24.9.14 problem 254
Internal problem ID [3002]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 254.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 − y(bx+ a) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x) = (b*x+a)*y(x),y(x), singsol=all)� �

y(x) = c1e−
a
xxb

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 24� �
DSolve[x^2 y'[x]==(a+b x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− a

xxb

y(x) → 0
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24.9.15 problem 255
Internal problem ID [3003]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 255.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 + x(2 + x) y − x
(
1− e−2x)+ 2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x)+x*(2+x)*y(x) = x*(1-exp(-2*x))-2,y(x), singsol=all)� �

y(x) = e−xc1
x2 + e−2xx+ e−2x + x− 3

x2

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 31� �
DSolve[x^2 y'[x]+x(2+x)y[x]==x(1-Exp[-2 x])-2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(x+ ex(ex(x− 3) + c1) + 1)
x2
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24.9.16 problem 256
Internal problem ID [3004]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 256.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x2 + 2x(1− x) y − ex(−1 + 2 ex) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x)+2*x*(1-x)*y(x) = exp(x)*(2*exp(x)-1),y(x), singsol=all)� �

y(x) = (2x+ e−x + c1) e2x
x2

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 24� �
DSolve[x^2 y'[x]+2 x(1-x)y[x]==Exp[x](2 Exp[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(1 + ex(2x+ c1))
x2
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24.9.17 problem 257
Internal problem ID [3005]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 257.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 + x2 + yx+ y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x)+x^2+x*y(x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 − 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 25� �
DSolve[x^2 y'[x]+x^2+x y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1 + 1

log(x)− c1

)
y(x) → −x

4259



24.9. Various 9 CHAPTER 24. ORDINARY . . .

24.9.18 problem 258
Internal problem ID [3006]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 258.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Riccati]

Solve

y′x2 − (1 + 2x− y)2 = 0

3 Solution by Maple
Time used: 0.242 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x) = (1+2*x-y(x))^2,y(x), singsol=all)� �

y(x) = 1 + x(c1x3 − 4)
c1x3 − 1

3 Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 34� �
DSolve[x^2 y'[x]==(1+2 x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3x4

x3 + 3c1
+ 4x+ 1

y(x) → 4x+ 1
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24.9.19 problem 259
Internal problem ID [3007]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 259.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x2 − a− by2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x) = a+b*y(x)^2,y(x), singsol=all)� �

y(x) =
tan

(√
ab (c1x−1)

x

)√
ab

b

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 75� �
DSolve[x^2 y'[x]==a + b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
a tan

(√
a
√
b (1−c1x)
x

)
√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b

4261



24.9. Various 9 CHAPTER 24. ORDINARY . . .

24.9.20 problem 260
Internal problem ID [3008]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 260.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x2 − (x+ ay) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x) = (x+a*y(x))*y(x),y(x), singsol=all)� �

y(x) = − x

a ln(x)− c1

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 22� �
DSolve[x^2 y'[x]==(x+a y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

−a log(x) + c1

y(x) → 0
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24.9.21 problem 261
Internal problem ID [3009]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 261.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x2 − (ax+ by) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(x^2*diff(y(x),x) = (a*x+b*y(x))*y(x),y(x), singsol=all)� �

y(x) = x(a− 1)
x−ac1xa− x−ac1x− b

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 31� �
DSolve[x^2 y'[x]==(a x+b y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
b

x−ax
+ c1x−a

y(x) → 0
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24.9.22 problem 262
Internal problem ID [3010]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 262.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′x2 + a x2 + byx+ y2c = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 71� �
dsolve(x^2*diff(y(x),x)+a*x^2+b*x*y(x)+c*y(x)^2 = 0,y(x), singsol=all)� �
y(x) =

−
x

(√
4ac− b2 − 2b− 1 tan

(
ln(x)

√
4ac− b2 − 2b− 1

2 + c1

√
4ac− b2 − 2b− 1

2

)
+ b+ 1

)
2c

3 Solution by Mathematica
Time used: 175.344 (sec). Leaf size: 62� �
DSolve[x^2 y'[x]+a x^2 +b x y[x]+c y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x
(
−
√

4ac− (b+ 1)2 tan
(

1
2

√
4ac− (b+ 1)2 (− log(x) + c1)

)
+ b+ 1

)
2c
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24.9.23 problem 263
Internal problem ID [3011]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 263.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x2 − a− b xn − x2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 270� �
dsolve(x^2*diff(y(x),x) = a+b*x^n+x^2*y(x)^2,y(x), singsol=all)� �

y(x) =

√
b x

n
2 c1 BesselY

(√
1− 4a +n

n
, 2
√
b x

n
2

n

)
x

(
BesselY

(√
1− 4a

n
, 2
√
b x

n
2

n

)
c1 + BesselJ

(√
1− 4a

n
, 2
√
b x

n
2

n

))

−

(√
1− 4a c1 + c1

)
BesselY

(√
1− 4a

n
, 2
√
b x

n
2

n

)
− 2BesselJ

(√
1− 4a +n

n
, 2
√
b x

n
2

n

)√
b x

n
2 +

(√
1− 4a + 1

)
BesselJ

(√
1− 4a

n
, 2
√
b x

n
2

n

)
2x
(
BesselY

(√
1− 4a

n
, 2
√
b x

n
2

n

)
c1 + BesselJ

(√
1− 4a

n
, 2
√
b x

n
2

n

))
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3 Solution by Mathematica
Time used: 0.781 (sec). Leaf size: 807� �
DSolve[x^2 y'[x]==a+b x^n + x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

n
2
√

(1−4a)n2

n2 b
i
√
4a−1
n (xn)

i
√
4a−1
n Gamma

(√
1− 4a +n

n

)2bxn

√
b

3
√

(xn)3/2
n


√

(1−4a)n2

n2

0F̃1

(
;
√
(1− 4a)n2

n2 + 2;− bxn

n2

)
− i
(√

4a− 1 − i
)
n

(√
b
√
xn

n

)√(1−4a)n2

n2

0F̃1

(
;
√

(1− 4a)n2

n2 + 1;− bxn

n2

)+ c1n
2i
√
4a−1
n b

√
(1−4a)n2

n2 (xn)
√

(1−4a)n2

n2 Gamma
(
1−

√
1− 4a

n

)2bxn

√
b

3
√

(xn)3/2
n

−
√

(1−4a)n2

n2

0F̃1

(
; 2−

√
(1− 4a)n2

n2 ;− bxn

n2

)
+ i
(√

4a− 1 + i
)
n

(√
b
√
xn

n

)−
√

(1−4a)n2

n2

0F̃1

(
; 1−

√
(1− 4a)n2

n2 ;− bxn

n2

)
2nx

(
n

2
√

(1−4a)n2

n2 b
i
√
4a−1
n (xn)

i
√
4a−1
n Gamma

(√
1− 4a +n

n

)
J√(1−4a)n2

n2

(
2
√
b
√
xn

n

)
+ c1n

2i
√
4a−1
n b

√
(1−4a)n2

n2 (xn)
√

(1−4a)n2

n2 Gamma
(
1−

√
1− 4a

n

)
J
−
√

(1−4a)n2

n2

(
2
√
b
√
xn

n

))

y(x) →

2bxn 0F̃1

;2−

√
(1− 4a)n2

n2 ;− bxn

n2


n 0F̃1

;1−

√
(1− 4a)n2

n2 ;− bxn

n2

 + i
√
4a− 1 − 1

2x
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24.9.24 problem 264
Internal problem ID [3012]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 264.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x2 + 2 + xy(4 + yx) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x)+2+x*y(x)*(4+x*y(x)) = 0,y(x), singsol=all)� �

y(x) = − 2c1 − x

x (−x+ c1)

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 26� �
DSolve[x^2 y'[x]+2 + x y[x](4+x y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
x
+ 1

x+ c1

y(x) → −2
x
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24.9.25 problem 265
Internal problem ID [3013]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 265.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x2 + 2 + ax(−yx+ 1)− x2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 61� �
dsolve(x^2*diff(y(x),x)+2+a*x*(1-x*y(x))-x^2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −(a3x3 − a2x2 + 2ax− 2) eax − c1
x ((a2x2 − 2ax+ 2) eax + c1)

3 Solution by Mathematica
Time used: 0.322 (sec). Leaf size: 68� �
DSolve[x^2 y'[x]+2+a x(1-x y[x])-x^2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −eax(ax− 1) (a2x2 + 2) + a3c1
xeax(ax(ax− 2) + 2) + a3c1x

y(x) → 1
x
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24.9.26 problem 266
Internal problem ID [3014]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 9
Problem number: 266.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Riccati, _special]]

Solve

y′x2 − a− b x2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 48� �
dsolve(x^2*diff(y(x),x) = a+b*x^2*y(x)^2,y(x), singsol=all)� �

y(x) = −
tan

(
− ln(x)

√
4ab− 1
2 + c1

√
4ab− 1

2

)√
4ab− 1 + 1

2xb

3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 77� �
DSolve[x^2 y'[x]==a+b x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−1 +

√
1− 4ab

(
−1 + 2c1

x
√
1−4ab +c1

)
2bx

y(x) →
√
1− 4ab − 1

2bx
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24.10 Various 10
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24.10.1 problem 267
Internal problem ID [3015]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 267.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x2 − a− b xn − c x2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 239� �
dsolve(x^2*diff(y(x),x) = a+b*x^n+c*x^2*y(x)^2,y(x), singsol=all)� �
y(x) =

−

(√
−4ac+ 1 c1 + c1

)
BesselY

(√
−4ac+ 1

n
, 2
√
cb x

n
2

n

)
− 2

√
cb BesselY

(√
−4ac+ 1 +n

n
, 2
√
cb x

n
2

n

)
x

n
2 c1 +

(√
−4ac+ 1 + 1

)
BesselJ

(√
−4ac+ 1

n
, 2
√
cb x

n
2

n

)
− 2BesselJ

(√
−4ac+ 1 +n

n
, 2
√
cb x

n
2

n

)√
cb x

n
2

2xc
(
BesselY

(√
−4ac+ 1

n
, 2
√
cb x

n
2

n

)
c1 + BesselJ

(√
−4ac+ 1

n
, 2
√
cb x

n
2

n

))
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3 Solution by Mathematica
Time used: 0.917 (sec). Leaf size: 931� �
DSolve[x^2 y'[x]==a+b x^n+c x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

b
i
√
4ac−1
n c

i
√
4ac−1
n n

2
√

(1−4ac)n2

n2 Gamma
(

n+
√
1− 4ac
n

)2bcxn

√
b
√
c

3
√

(xn)3/2
n


√

(1−4ac)n2

n2

0F̃1

(
;
√
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n2 + 2;− bcxn

n2

)
− i
(√

4ac− 1 − i
)
n

(√
b
√
c
√
xn

n

)√(1−4ac)n2

n2

0F̃1

(
;
√
(1− 4ac)n2

n2 + 1;− bcxn

n2

) (xn)
i
√
4ac−1
n

+ 1
2 + b

√
(1−4ac)n2

n2 c

√
(1−4ac)n2

n2 n
2i
√
4ac−1
n

(√
b
√
c
√
xn

n

)−
√

(1−4ac)n2

n2

c1Gamma
(
1−

√
1− 4ac

n

)(
2bc 0F̃1

(
; 2−

√
(1− 4ac)n2

n2 ;− bcxn

n2

)
xn + i

(√
4ac− 1 + i

)
n 0F̃1

(
; 1−

√
(1− 4ac)n2

n2 ;− bcxn

n2

))
(xn)

√
(1−4ac)n2

n2 + 1
2

2cnx
√
xn

(
b

i
√
4ac−1
n c

i
√
4ac−1
n n

2
√

(1−4ac)n2

n2 J√(1−4ac)n2

n2

(
2
√
b
√
c
√
xn

n

)
Gamma

(
n+

√
1− 4ac
n

)
(xn)

i
√
4ac−1
n + b

√
(1−4ac)n2

n2 c

√
(1−4ac)n2

n2 n
2i
√
4ac−1
n J

−
√

(1−4ac)n2

n2

(
2
√
b
√
c
√
xn

n

)
c1Gamma

(
1−

√
1− 4ac

n

)
(xn)

√
(1−4ac)n2

n2

)

y(x) →

2bcxn 0F̃1

;2−

√
(1− 4ac)n2

n2 ;− bcxn

n2


n 0F̃1

;1−

√
(1− 4ac)n2

n2 ;− bcxn

n2

 + i
√
4ac− 1 − 1

2cx
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24.10.2 problem 268
Internal problem ID [3016]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 268.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x2 − a− byx− c x2y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 73� �
dsolve(x^2*diff(y(x),x) = a+b*x*y(x)+c*x^2*y(x)^2,y(x), singsol=all)� �
y(x) =

−
tan

(
− ln(x)

√
4ac− b2 − 2b− 1

2 + c1

√
4ac− b2 − 2b− 1

2

)√
4ac− b2 − 2b− 1 + b+ 1

2cx

3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 93� �
DSolve[x^2 y'[x]==a+b x y[x]+c x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
(b+ 1)2 − 4ac

(
1− 2c1

x
√

(b+1)2−4ac +c1

)
+ b+ 1

2cx

y(x) →
√

(b+ 1)2 − 4ac − b− 1
2cx
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24.10.3 problem 269
Internal problem ID [3017]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 269.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x2 − a− byx− c x4y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 118� �
dsolve(x^2*diff(y(x),x) = a+b*x*y(x)+c*x^4*y(x)^2,y(x), singsol=all)� �

y(x) =
√
ac c1 BesselY

(
−1

2 −
b
2 ,
√
ac x

)
x2c
(
BesselY

(
−3

2 −
b
2 ,
√
ac x

)
c1 + BesselJ

(
−3

2 −
b
2 ,
√
ac x

))
+

√
ac BesselJ

(
−1

2 −
b
2 ,
√
ac x

)
x2c
(
BesselY

(
−3

2 −
b
2 ,
√
ac x

)
c1 + BesselJ

(
−3

2 −
b
2 ,
√
ac x

))
3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 177� �
DSolve[x^2 y'[x]==a+b x y[x]+c x^4 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a
(
sec
(
πb
2

)
J 1

2 (−b−1)
(√

a
√
c x
)
+
(
tan

(
πb
2

)
− c1

)
J b+1

2

(√
a
√
c x
))

√
c x2

(
Y b+3

2

(√
a
√
c x
)
+ c1J b+3

2

(√
a
√
c x
))

y(x) → −
2 0F̃1

(
; b+3

2 ;−1
4acx

2)
cx3 0F̃1

(
; b+5

2 ;−1
4acx

2
)
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24.10.4 problem 270
Internal problem ID [3018]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 270.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x2 +
(
x2 + y2 − x

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 32� �
dsolve(x^2*diff(y(x),x)+(x^2+y(x)^2-x)*y(x) = 0,y(x), singsol=all)� �

y(x) = x√
−1 + c1e2x

y(x) = − x√
−1 + c1e2x

3 Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 47� �
DSolve[x^2 y'[x]+(x^2+y[x]^2-x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x√
−1 + c1e2x

y(x) → x√
−1 + c1e2x

y(x) → 0
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24.10.5 problem 271
Internal problem ID [3019]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 271.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x2 − 2y
(
−y2 + x

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
dsolve(x^2*diff(y(x),x) = 2*y(x)*(x-y(x)^2),y(x), singsol=all)� �

y(x) = − 3x2√
12x3 + 9c1

y(x) = 3x2√
12x3 + 9c1

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 51� �
DSolve[x^2 y'[x]==2 y[x](x-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x2√
4x3

3 + c1

y(x) → x2√
4x3

3 + c1

y(x) → 0
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24.10.6 problem 272
Internal problem ID [3020]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 272.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ − a x2y2 + ay3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 117� �
dsolve(x^2*diff(y(x),x) = a*x^2*y(x)^2-a*y(x)^3,y(x), singsol=all)� �
y(x) =

− 1

ax+ (−2a)
2
3 RootOf

(
AiryBi

(
_Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
c1_Z + _Z AiryAi

(
_Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
+AiryBi

(
1, _Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
c1 +AiryAi

(
1, _Z2(−2a)

1
3 x−1

(−2a)
1
3 x

))

3 Solution by Mathematica
Time used: 0.444 (sec). Leaf size: 267� �
DSolve[x^2 y'[x]==a x^2 y[x]^2-a y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(
− 1

22/3a2/3y(x) −
3
√
a x

22/3

)
Ai
((

−
3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
+ Ai′

((
−

3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
(
− 1

22/3a2/3y(x) −
3
√
a x

22/3

)
Bi
((

−
3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
+ Bi′

((
−

3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)

+ c1 = 0, y(x)
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24.10.7 problem 273
Internal problem ID [3021]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 273.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ + ay2 + b x2y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 182� �
dsolve(x^2*diff(y(x),x)+a*y(x)^2+b*x^2*y(x)^3 = 0,y(x), singsol=all)� �
y(x)

= 2 1
3abx

2 (a2b2)
2
3 RootOf

(
AiryBi

(
−b2

2
3 x+2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
c1_Z + _Z AiryAi

(
−b2

2
3 x+2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
+AiryBi

(
1, −b2

2
3 x+2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
c1 +AiryAi

(
1, −b2

2
3 x+2_Z2(a2b2)

1
3

2(a2b2)
1
3

))
x− 2 1

3a2b

3 Solution by Mathematica
Time used: 0.599 (sec). Leaf size: 343� �
DSolve[x^2 y'[x]+a y[x]^2+b x^2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(

a2/3

22/3
3√
b x

+ 1

22/3 3
√
a

3√
b y(x)

)
Ai
((

a2/3

22/3
3√
b x

+ 1

22/3
3√
b y(x) 3

√
a

)2

−
3√
b x

3
√
2 a2/3

)
+ Ai′

((
a2/3

22/3
3√
b x

+ 1

22/3
3√
b y(x) 3

√
a

)2

−
3√
b x

3
√
2 a2/3

)
(

a2/3

22/3
3√
b x

+ 1

22/3 3
√
a

3√
b y(x)

)
Bi
((

a2/3

22/3
3√
b x

+ 1

22/3
3√
b y(x) 3

√
a

)2

−
3√
b x

3
√
2 a2/3

)
+ Bi′

((
a2/3

22/3
3√
b x

+ 1

22/3
3√
b y(x) 3

√
a

)2

−
3√
b x

3
√
2 a2/3

)

+ c1 = 0, y(x)


4278



24.10. Various 10 CHAPTER 24. ORDINARY . . .

24.10.8 problem 274
Internal problem ID [3022]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 274.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x2 −
(
ax+ by3

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 344� �
dsolve(x^2*diff(y(x),x) = (a*x+b*y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =

(
x(3a− 1) (3c1a x−3a+1 − c1x

−3a+1 − 3b)2
) 1

3

3c1a x−3a+1 − c1x−3a+1 − 3b

y(x) = −

(
x(3a− 1) (3c1a x−3a+1 − c1x

−3a+1 − 3b)2
) 1

3

2 (3c1a x−3a+1 − c1x−3a+1 − 3b)

−
i
√
3
(
x(3a− 1) (3c1a x−3a+1 − c1x

−3a+1 − 3b)2
) 1

3

2 (3c1a x−3a+1 − c1x−3a+1 − 3b)

y(x) = −

(
x(3a− 1) (3c1a x−3a+1 − c1x

−3a+1 − 3b)2
) 1

3

2 (3c1a x−3a+1 − c1x−3a+1 − 3b)

+
i
√
3
(
x(3a− 1) (3c1a x−3a+1 − c1x

−3a+1 − 3b)2
) 1

3

6c1a x−3a+1 − 2c1x−3a+1 − 6b
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3 Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 149� �
DSolve[x^2 y'[x]==(a x+b y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

(1− 3a)x3a+1

3
√

3bx3a + (1− 3a)c1x

y(x) → −
3
√
−1 3

√
(1− 3a)x3a+1

3
√
3bx3a + (1− 3a)c1x

y(x) → (−1)2/3 3
√

(1− 3a)x3a+1

3
√

3bx3a + (1− 3a)c1x

y(x) → 0
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24.10.9 problem 275
Internal problem ID [3023]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 275.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′x2 + yx+ √
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x)+x*y(x)+sqrt(y(x)) = 0,y(x), singsol=all)� �

√
y(x) − 1

x
− c1√

x
= 0

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 21� �
DSolve[x^2 y'[x]+x y[x]+Sqrt[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
1 + c1

√
x
) 2

x2
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24.10.10 problem 276
Internal problem ID [3024]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 276.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x2y′ − sec(y)− 3x tan(y) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x) = sec(y(x))+3*x*tan(y(x)),y(x), singsol=all)� �

y(x) = arcsin
(
c1x

4 − 1
4x

)

3 Solution by Mathematica
Time used: 4.046 (sec). Leaf size: 23� �
DSolve[x^2 y'[x]==Sec[y[x]]+3 x Tan[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin
(

1
4x + 3c1x3

)
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24.10.11 problem 277
Internal problem ID [3025]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 277.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ − 1 + x2 − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
dsolve((-x^2+1)*diff(y(x),x) = 1-x^2+y(x),y(x), singsol=all)� �

y(x) =

(√
− (x+ 1)2 + 2x+ 2 + arcsin(x) + c1

)
(x+ 1)

√
−x2 + 1

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 56� �
DSolve[(1-x^2)y'[x]==1-x^2+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x+ 1

(
2ArcTan

(√
x+ 1√
1− x

)
+

√
1− x2 + c1

)
√
1− x
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24.10.12 problem 278
Internal problem ID [3026]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 278.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ + 1− yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 47� �
dsolve((-x^2+1)*diff(y(x),x)+1 = x*y(x),y(x), singsol=all)� �

y(x) =

√
(x− 1) (x+ 1) ln

(
x+

√
x2 − 1

)
(x− 1) (x+ 1) + c1√

x− 1
√
x+ 1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 30� �
DSolve[(1-x^2)y'[x]+1==x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
tanh−1

(
x√

x2 − 1

)
+ c1

√
x2 − 1
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24.10.13 problem 279
Internal problem ID [3027]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 279.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ − 5 + yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((-x^2+1)*diff(y(x),x) = 5-x*y(x),y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 c1 + 5x

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 21� �
DSolve[(1-x^2)y'[x]==5 -x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5x+ c1
√
x2 − 1
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24.10.14 problem 280
Internal problem ID [3028]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 280.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + a+ yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve((x^2+1)*diff(y(x),x)+a+x*y(x) = 0,y(x), singsol=all)� �

y(x) = −a arcsinh(x) + c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 33� �
DSolve[(1+x^2)y'[x]+a+x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−a tanh−1

(
x√

x2 + 1

)
+ c1

√
x2 + 1
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24.10.15 problem 281
Internal problem ID [3029]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 281.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + a− yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve((x^2+1)*diff(y(x),x)+a-x*y(x) = 0,y(x), singsol=all)� �

y(x) =
√
x2 + 1 c1 − ax

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 22� �
DSolve[(1+x^2)y'[x]+a-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ax+ c1
√
x2 + 1
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24.10.16 problem 282
Internal problem ID [3030]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 282.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ + a− yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 48� �
dsolve((-x^2+1)*diff(y(x),x)+a-x*y(x) = 0,y(x), singsol=all)� �

y(x) =
a
√

(x− 1) (x+ 1) ln
(
x+

√
x2 − 1

)
(x− 1) (x+ 1) + c1√

x− 1
√
x+ 1

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 32� �
DSolve[(1-x^2)y'[x]+a-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
a tanh−1

(
x√

x2 − 1

)
+ c1

√
x2 − 1
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24.10.17 problem 283
Internal problem ID [3031]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 283.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ − x+ yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((-x^2+1)*diff(y(x),x)-x+x*y(x) = 0,y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 c1 + 1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 24� �
DSolve[(1-x^2)y'[x]-x +x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1
√
x2 − 1

y(x) → 1
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24.10.18 problem 284
Internal problem ID [3032]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 284.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ − x2 + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 58� �
dsolve((-x^2+1)*diff(y(x),x)-x^2+x*y(x) = 0,y(x), singsol=all)� �

y(x) = −
ln
(
x+

√
x2 − 1

)
x2

√
x2 − 1

+ x+
ln
(
x+

√
x2 − 1

)
√
x2 − 1

+
√
x− 1

√
x+ 1 c1

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 34� �
DSolve[(1-x^2)y'[x]-x^2 +x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+
√
x2 − 1

(
− tanh−1

(
x√

x2 − 1

)
+ c1

)
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24.10.19 problem 285
Internal problem ID [3033]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 285.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ + x2 + yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 60� �
dsolve((-x^2+1)*diff(y(x),x)+x^2+x*y(x) = 0,y(x), singsol=all)� �

y(x) = −x+
ln
(
x+

√
x2 − 1

)
x2

√
x2 − 1

−
ln
(
x+

√
x2 − 1

)
√
x2 − 1

+
√
x− 1

√
x+ 1 c1

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 34� �
DSolve[(1-x^2)y'[x]+x^2 +x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+
√
x2 − 1

(
tanh−1

(
x√

x2 − 1

)
+ c1

)
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24.10.20 problem 286
Internal problem ID [3034]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 286.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ −

(
x2 + 1

)
x+ yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((x^2+1)*diff(y(x),x) = x*(x^2+1)-x*y(x),y(x), singsol=all)� �

y(x) = x2

3 + 1
3 + c1√

x2 + 1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 27� �
DSolve[(1+x^2)y'[x]==x(1+x^2)-x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
(
x2 + 1

)
+ c1√

x2 + 1
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24.10.21 problem 287
Internal problem ID [3035]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 287.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − x

(
3x2 − y

)
= 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve((x^2+1)*diff(y(x),x) = x*(3*x^2-y(x)),y(x), singsol=all)� �

y(x) = x2 − 2 + c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 22� �
DSolve[(1+x^2)y'[x]==x(3 x^2-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1√
x2 + 1

− 2
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24.10.22 problem 288
Internal problem ID [3036]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 288.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ + 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((-x^2+1)*diff(y(x),x)+2*x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x
2 − c1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 18� �
DSolve[(1-x^2)y'[x]+2 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 − 1

)
y(x) → 0
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24.10.23 problem 289
Internal problem ID [3037]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 289.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − 2x(x− y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x^2+1)*diff(y(x),x) = 2*x*(x-y(x)),y(x), singsol=all)� �

y(x) =
2x3

3 + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 25� �
DSolve[(1+x^2)y'[x]==2 x(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3 + 3c1
3x2 + 3
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24.10.24 problem 290
Internal problem ID [3038]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 290.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − 2x

(
x2 + 1

)2 − 2yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x) = 2*x*(x^2+1)^2+2*x*y(x),y(x), singsol=all)� �

y(x) =
(
x2 + c1

) (
x2 + 1

)
3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 17� �
DSolve[(1+x^2)y'[x]==2 x(1+x^2)^2+2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + 1

) (
x2 + c1

)
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24.10.25 problem 291
Internal problem ID [3039]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 10
Problem number: 291.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ + cos(x)− 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((-x^2+1)*diff(y(x),x)+cos(x) = 2*x*y(x),y(x), singsol=all)� �

y(x) = sin(x) + c1
(x− 1) (x+ 1)

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 18� �
DSolve[(1-x^2)y'[x]+Cos[x]==2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1
x2 − 1

4297
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24.11.1 problem 292
Internal problem ID [3040]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 292.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − tan(x) + 2yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve((x^2+1)*diff(y(x),x) = tan(x)-2*x*y(x),y(x), singsol=all)� �

y(x) = − ln (cos(x)) + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 21� �
DSolve[(1+x^2)y'[x]==Tan[x]-2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(cos(x)) + c1
x2 + 1
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24.11.2 problem 293
Internal problem ID [3041]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 293.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
1− x2) y′ − a− 4yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve((-x^2+1)*diff(y(x),x) = a+4*x*y(x),y(x), singsol=all)� �

y(x) =
−a
(1
3x

3 − x
)
+ c1

(x− 1)2 (x+ 1)2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 30� �
DSolve[(1-x^2)y'[x]==a+4 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ax(x2 − 3) + 3c1
3 (x2 − 1)2
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24.11.3 problem 294
Internal problem ID [3042]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 294.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ − (2bx+ a) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((x^2+1)*diff(y(x),x) = (2*b*x+a)*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)b ea arctan(x)
3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 26� �
DSolve[(1+x^2)y'[x]==(a+2 b x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 + 1

)b
eaArcTan(x)

y(x) → 0
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24.11.4 problem 295
Internal problem ID [3043]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 295.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve((x^2+1)*diff(y(x),x) = 1+y(x)^2,y(x), singsol=all)� �

y(x) = tan (arctan(x) + c1)

3 Solution by Mathematica
Time used: 0.246 (sec). Leaf size: 25� �
DSolve[(1+x^2)y'[x]==(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(ArcTan(x) + c1)

y(x) → −i

y(x) → i
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24.11.5 problem 296
Internal problem ID [3044]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 296.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ − 1 + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve((-x^2+1)*diff(y(x),x) = 1-y(x)^2,y(x), singsol=all)� �

y(x) = − tanh (− arctanh(x) + c1)

3 Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 39� �
DSolve[(1-x^2)y'[x]==(1-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(c1)− sinh(c1)
cosh(c1)− x sinh(c1)

y(x) → −1

y(x) → 1
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24.11.6 problem 297
Internal problem ID [3045]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 297.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve (
1− x2) y′ − 1 + (2x− y) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve((-x^2+1)*diff(y(x),x) = 1-(2*x-y(x))*y(x),y(x), singsol=all)� �

y(x) = x+ 1
− arctanh(x) + c1

3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 21� �
DSolve[(1-x^2)y'[x]==1-(2 x-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
− tanh−1(x) + c1

y(x) → x

4304
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24.11.7 problem 298
Internal problem ID [3046]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 298.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
1− x2) y′ − n

(
y2 − 2yx+ 1

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 231� �
dsolve((-x^2+1)*diff(y(x),x) = n*(1-2*x*y(x)+y(x)^2),y(x), singsol=all)� �
y(x)

=
8c1(x+ 1)

((
n− 1

2

)
x− n

2 + 1
2

)
HeunC

(
0,−2n+ 1, 0, 0, n2 − n+ 1

2 ,
2

x+1

)
− n

(
−x

2 −
1
2

)−2n+1 (x+ 1)HeunC
(
0, 2n− 1, 0, 0, n2 − n+ 1

2 ,
2

x+1

)
− 8(x− 1)

(
HeunCPrime

(
0,−2n+ 1, 0, 0, n2 − n+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2n+1 HeunCPrime

(
0,2n−1,0,0,n2−n+ 1

2 ,
2

x+1

)
4

)
4 (x+ 1)

(
HeunC

(
0,−2n+ 1, 0, 0, n2 − n+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2n+1 HeunC

(
0,2n−1,0,0,n2−n+ 1

2 ,
2

x+1

)
4

)
n

3 Solution by Mathematica
Time used: 0.354 (sec). Leaf size: 47� �
DSolve[(1-x^2)y'[x]==n(1-2 x y[x]+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Qn(x) + c1Pn(x)
Qn−1(x) + c1Pn−1(x)

y(x) → Pn(x)
Pn−1(x)
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24.11.8 problem 299
Internal problem ID [3047]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 299.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + xy(1− y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve((x^2+1)*diff(y(x),x)+x*y(x)*(1-y(x)) = 0,y(x), singsol=all)� �

y(x) = 1
1 +

√
x2 + 1 c1

3 Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 33� �
DSolve[(1+x^2)y'[x]+x y[x](1-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
1 + ec1

√
x2 + 1

y(x) → 0

y(x) → 1

4306
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24.11.9 problem 300
Internal problem ID [3048]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 300.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x2) y′ − xy(1 + ay) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve((-x^2+1)*diff(y(x),x) = x*y(x)*(1+a*y(x)),y(x), singsol=all)� �

y(x) = 1√
x− 1

√
x+ 1 c1 − a

3 Solution by Mathematica
Time used: 0.517 (sec). Leaf size: 43� �
DSolve[(1-x^2)y'[x]==x y[x](1+a y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−a+ e−c1

√
1− x2

y(x) → 0

y(x) → −1
a
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24.11.10 problem 301
Internal problem ID [3049]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 301.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve (
x2 + 1

)
y′ − 1− y2 + 2xy

(
y2 + 1

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 85� �
dsolve((x^2+1)*diff(y(x),x) = 1+y(x)^2-2*x*y(x)*(1+y(x)^2),y(x), singsol=all)� �

c1 +
x((

1
x
+ x2

x4y(x)
x2+1 − x3

x2+1

)2

+ 1
) 1

4
+

(x+ y(x)) hypergeom
([1

2 ,
5
4

]
,
[3
2

]
,− (x+y(x))2

(−1+xy(x))2

)
2xy(x)− 2 = 0

3 Solution by Mathematica
Time used: 0.413 (sec). Leaf size: 203� �
DSolve[(1+x^2)y'[x]==1+y[x]^2-2 x y[x](1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
1
2

(
1

ix
x2+1−

ix2y(x)
x2+1

+ i
x

)
4

√√√√1−
(

1
ix

x2+1 −
ix2y(x)
x2+1

+ i

x

)2

2F1

(
1
2 ,

5
4 ;

3
2 ;
(

1
ix

x2+1−
ix2y(x)
x2+1

+ i
x

)2
)

+ ix

4

√√√√−1 +
(

1
ix

x2+1 −
ix2y(x)
x2+1

+ i

x

)2
, y(x)
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24.11.11 problem 302
Internal problem ID [3050]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 302.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
x2 + 1

)
y′ + x sin(y) cos(y)− x

(
x2 + 1

) (
cos2(y)

)
= 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 191� �
dsolve((x^2+1)*diff(y(x),x)+x*sin(y(x))*cos(y(x)) = x*(x^2+1)*cos(y(x))^2,y(x), singsol=all)� �
y(x)

=

arctan
(

6
√
x2 + 1 x4+12

√
x2 + 1 x2+18c1x2+6

√
x2 + 1 +18c1√

x2 + 1
(
x6+6

√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21+12x2+10

) ,− x6+6
√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21−6x2−8

x6+6
√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21+12x2+10

)
2

3 Solution by Mathematica
Time used: 5.528 (sec). Leaf size: 110� �
DSolve[(1+x^2)y'[x]+x Sin[y[x]] Cos[y[x]]==x(1+x^2) (Cos[y[x]])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
1
3

(
x2 − 6c1√

x2 + 1
+ 1
))

y(x) → 1
4

(
2i log

(
− 2i√

x2 + 1

)
+ i log

(
1
4
(
x2 + 1

))
+ π

)
y(x) → 1

4

(
−2i log

(
− i√

x2 + 1

)
− i log

(
x2 + 1

)
− π

)
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24.11.12 problem 303
Internal problem ID [3051]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 303.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − 1− x2 + y arccot(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve((x^2+1)*diff(y(x),x) = 1+x^2-y(x)*arccot(x),y(x), singsol=all)� �

y(x) =
(∫

e−
arccot(x)2

2 dx+ c1

)
e

arccot(x)2
2

3 Solution by Mathematica
Time used: 2.67 (sec). Leaf size: 37� �
DSolve[(1+x^2)y'[x]==(1+x^2)-y[x] ArcCot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
2 cot−1(x)2

(∫ x

1
e−

1
2 cot−1(K[1])2dK[1] + c1

)
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24.11.13 problem 304
Internal problem ID [3052]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 304.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
−x2 + 4

)
y′ + 4y − (2 + x) y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve((-x^2+4)*diff(y(x),x)+4*y(x) = (2+x)*y(x)^2,y(x), singsol=all)� �

y(x) = x− 2
ln (x+ 2)x+ c1x+ 2 ln (x+ 2) + 2c1

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 30� �
DSolve[(4-x^2)y'[x]+4 y[x]==(2+x)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2
(x+ 2)(log(x+ 2)− c1)

y(x) → 0
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24.11.14 problem 305
Internal problem ID [3053]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 305.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
a2 + x2) y′ − b− yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve((a^2+x^2)*diff(y(x),x) = b+x*y(x),y(x), singsol=all)� �

y(x) = xb

a2
+

√
a2 + x2 c1

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 26� �
DSolve[(a^2+x^2)y'[x]==b+x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → bx

a2
+ c1

√
a2 + x2
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24.11.15 problem 306
Internal problem ID [3054]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 306.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(
a2 + x2) y′ − (b+ y)

(
x+

√
a2 + x2

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve((a^2+x^2)*diff(y(x),x) = (b+y(x))*(x+sqrt(a^2+x^2)),y(x), singsol=all)� �

y(x) =
(

xb√
a2 + x2 a2

+ c1

)(
x
√
a2 + x2 + a2 + x2

)
3 Solution by Mathematica
Time used: 1.008 (sec). Leaf size: 47� �
DSolve[(a^2+x^2)y'[x]==(b+y[x])(x+Sqrt[a^2+x^2]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(√

a2 + x2 + x
)
(b− a2c1)

a2
− a2c1

y(x) → −b
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24.11.16 problem 307
Internal problem ID [3055]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 307.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
a2 + x2) y′ + y(x− y) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 28� �
dsolve((a^2+x^2)*diff(y(x),x)+(x-y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = a2√
a2 + x2 c1a2 − x

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 33� �
DSolve[(x^2+a^2)y'[x]+(x-y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
− x

a2
+ c1

√
a2 + x2

y(x) → 0

4314



24.11. Various 11 CHAPTER 24. ORDINARY . . .

24.11.17 problem 308
Internal problem ID [3056]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 308.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
a2 + x2) y′ − a2 − 3yx+ 2y2 = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 280� �
dsolve((a^2+x^2)*diff(y(x),x) = a^2+3*x*y(x)-2*y(x)^2,y(x), singsol=all)� �
y(x) =

−

−
c1

√
ix− a

a
(ix−a)

√
2 HeunC

(
0,− 1

2 ,2,0,
5
4 ,

ix+a
ix−a

)
2 + (ix− a)

√
ix+ a

a
HeunC

(
0, 12 , 2, 0,

5
4 ,

ix+a
ix−a

)
+
(
−c1

√
2
√

ix− a

a
HeunCPrime

(
0,−1

2 , 2, 0,
5
4 ,

ix+a
ix−a

)
+HeunCPrime

(
0, 12 , 2, 0,

5
4 ,

ix+a
ix−a

)√ix+ a

a

)
(ix+ a)

 a

(
c1
√
2
√

ix− a

a
HeunC

(
0,−1

2 , 2, 0,
5
4 ,

ix+a
ix−a

)
−
√

ix+ a

a
HeunC

(
0, 12 , 2, 0,

5
4 ,

ix+a
ix−a

))
(ia+ x)

3 Solution by Mathematica
Time used: 1.09 (sec). Leaf size: 63� �
DSolve[(a^2+x^2)y'[x]==a^2+3 x y[x]-2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a2c1(−x)
√
a2 + x2 + a2 + 2x2

2x− a2c1
√
a2 + x2

y(x) → x
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24.11.18 problem 309
Internal problem ID [3057]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 309.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
a2 + x2) y′ + yx+ bxy2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve((a^2+x^2)*diff(y(x),x)+x*y(x)+b*x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 1√
a2 + x2 c1 − b

3 Solution by Mathematica
Time used: 0.635 (sec). Leaf size: 43� �
DSolve[(x^2+a^2)y'[x]+x y[x]+b x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−b+ e−c1

√
a2 + x2

y(x) → 0

y(x) → −1
b
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24.11.19 problem 310
Internal problem ID [3058]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 310.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ − a− (x+ 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(x*(1-x)*diff(y(x),x) = a+(1+x)*y(x),y(x), singsol=all)� �

y(x) =
(
−a

x
− a ln(x) + c1

)
x

(x− 1)2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 24� �
DSolve[x(1-x)y'[x]==a+(1+x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ax log(x) + a− c1x

(x− 1)2
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24.11.20 problem 311
Internal problem ID [3059]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 311.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ − 2− 2yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x*(1-x)*diff(y(x),x) = 2+2*x*y(x),y(x), singsol=all)� �

y(x) = −2x+ 2 ln(x) + c1

(x− 1)2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 21� �
DSolve[x(1-x)y'[x]==2(1+x y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+ 2 log(x) + c1
(x− 1)2
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24.11.21 problem 312
Internal problem ID [3060]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 312.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ − 2yx+ 2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(x*(1-x)*diff(y(x),x) = 2*x*y(x)-2,y(x), singsol=all)� �

y(x) = 2x− 2 ln(x) + c1

(x− 1)2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 21� �
DSolve[x(1-x)y'[x]==2(x y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x− 2 log(x) + c1
(x− 1)2
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24.11.22 problem 313
Internal problem ID [3061]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 313.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(x+ 1) y′ − (1− 2x) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*(1+x)*diff(y(x),x) = (1-2*x)*y(x),y(x), singsol=all)� �

y(x) = c1x

(x+ 1)3

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19� �
DSolve[x(1+x)y'[x]==(1-2 x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

(x+ 1)3

y(x) → 0
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24.11.23 problem 314
Internal problem ID [3062]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 314.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ + (1 + 2x) y − a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve(x*(1-x)*diff(y(x),x)+(1+2*x)*y(x) = a,y(x), singsol=all)� �

y(x) = (x3 − 3x2 + 3x− 1) c1
x

+ a

3x

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23� �
DSolve[x(1-x)y'[x]+(1+2 x)y[x]==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a− 3c1(x− 1)3
3x
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24.11.24 problem 315
Internal problem ID [3063]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 315.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ − a− 2(2− x) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(x*(1-x)*diff(y(x),x) = a+2*(2-x)*y(x),y(x), singsol=all)� �

y(x) =
(
−a
( 1
4x4 − 1

3x3

)
+ c1

)
x4

(x− 1)2

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 29� �
DSolve[x(1-x)y'[x]==a+2(2-x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a(4x− 3) + 12c1x4

12(x− 1)2
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24.11.25 problem 316
Internal problem ID [3064]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 316.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− x) y′ + 2− 3yx+ y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x*(1-x)*diff(y(x),x)+2-3*x*y(x)+y(x) = 0,y(x), singsol=all)� �

y(x) = x2 + c1 − 2x
(x− 1)2 x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 22� �
DSolve[x(1-x)y'[x]+(2-3 x y[x]+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x+ c1
(x− 1)2x
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24.11.26 problem 317
Internal problem ID [3065]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 317.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(x+ 1) y′ − (x+ 1)
(
x2 − 1

)
−
(
x2 + x− 1

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*(1+x)*diff(y(x),x) = (1+x)*(x^2-1)+(x^2+x-1)*y(x),y(x), singsol=all)� �

y(x) = ex(x+ 1) c1
x

− x− 1

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 22� �
DSolve[x(1+x)y'[x]==(x+1)(x^2-1)+(x^2+x-1)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1) (−x+ c1e
x)

x

4324



24.11. Various 11 CHAPTER 24. ORDINARY . . .

24.11.27 problem 318
Internal problem ID [3066]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 318.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(−2 + x) (x− 3) y′ + x2 − 8y + 3yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve((x-2)*(x-3)*diff(y(x),x)+x^2-8*y(x)+3*x*y(x) = 0,y(x), singsol=all)� �

y(x) =
−1

4x
4 + 2

3x
3 + c1

(x− 3) (x− 2)2

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 33� �
DSolve[(x-2)(x-3)y'[x]+x^2-8 y[x]+3 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (8− 3x)x3 − 12c1
12(x− 3)(x− 2)2
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24.11.28 problem 319
Internal problem ID [3067]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 11
Problem number: 319.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(x+ a) y′ − (b+ cy) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(x*(a+x)*diff(y(x),x) = (b+c*y(x))*y(x),y(x), singsol=all)� �

y(x) = b

(a+ x)
b
a x− b

a c1b− c

3 Solution by Mathematica
Time used: 0.819 (sec). Leaf size: 53� �
DSolve[x(a+x)y'[x]==(b+c y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b

−c+ e−bc1x− b
a (a+ x) b

a

y(x) → 0

y(x) → −b

c
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24.12.1 problem 320
Internal problem ID [3068]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 320.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ a)2 y′ − 2(x+ a) (b+ y) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 15� �
dsolve((a+x)^2*diff(y(x),x) = 2*(a+x)*(b+y(x)),y(x), singsol=all)� �

y(x) = −b+ (a+ x)2 c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 24� �
DSolve[(a+x)^2 y'[x]==2(a+x)(b+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b+ c1(a+ x)2

y(x) → −b
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24.12.2 problem 321
Internal problem ID [3069]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 321.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Riccati]

Solve

(x− a)2 y′ + k(x+ y − a)2 + y2 = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 39� �
dsolve((x-a)^2*diff(y(x),x)+k*(x+y(x)-a)^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = (−x+ a) (c1k(−x+ a)− 1)
c1k (−x+ a) + c1 (−x+ a)− 1

3 Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 50� �
DSolve[(x-a)^2 y'[x]+k(x+y[x]-a)^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → k(a− x)
k + 1 + 1

k+1
a−x

+ c1

y(x) → k(a− x)
k + 1
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24.12.3 problem 322
Internal problem ID [3070]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 322.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− a) (x− b) y′ + ky = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve((x-a)*(x-b)*diff(y(x),x)+k*y(x) = 0,y(x), singsol=all)� �

y(x) = c1(x− a)−
k

a−b (x− b)
k

a−b

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 39� �
DSolve[(x-a)(x-b)y'[x]+k y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
k(log(x−b)−log(x−a))

a−b

y(x) → 0
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24.12.4 problem 323
Internal problem ID [3071]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 323.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− a) (x− b) y′ − (x− a) (x− b)− (2x− b− a) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 46� �
dsolve((x-a)*(x-b)*diff(y(x),x) = (x-a)*(x-b)+(2*x-a-b)*y(x),y(x), singsol=all)� �

y(x) =
(
ln (x− a)
a− b

− ln (x− b)
a− b

+ c1

)
(x− a) (x− b)

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 42� �
DSolve[(x-a)(x-b)y'[x]==(x-a)(x-b)+(2 x-a-b)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− a)(x− b)
(
log(x− a)− log(x− b)

a− b
+ c1

)
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24.12.5 problem 324
Internal problem ID [3072]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 324.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− a) (x− b) y′ − y2c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve((x-a)*(x-b)*diff(y(x),x) = c*y(x)^2,y(x), singsol=all)� �

y(x) = − a− b

c ln (x− a)− c ln (x− b)− c1a+ c1b

3 Solution by Mathematica
Time used: 0.441 (sec). Leaf size: 44� �
DSolve[(x-a)(x-b)y'[x]==c y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b− a

c1(a− b) + c log(x− a)− c log(x− b)

y(x) → 0
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24.12.6 problem 325
Internal problem ID [3073]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 325.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− a) (x− b) y′ + k(y − a) (y − b) = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 131� �
dsolve((x-a)*(x-b)*diff(y(x),x)+k*(y(x)-a)*(y(x)-b) = 0,y(x), singsol=all)� �
y(x)

=
(x− b)−k (x− a)k a eac1k−bc1k − (x− b)−k (x− a)k b eac1k−bc1k + b

(−x+b
−x+a

)−k eac1k−bc1k − b

−1 +
(−x+b
−x+a

)−k eac1k−bc1k

3 Solution by Mathematica
Time used: 1.643 (sec). Leaf size: 68� �
DSolve[(x-a)(x-b)y'[x]+k(y[x]-a)(y[x]-b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ (b− a)eac1(x− b)k
eac1(x− b)k − ebc1(x− a)k

y(x) → a

y(x) → b
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24.12.7 problem 326
Internal problem ID [3074]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 326.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

(x− a) (x− b) y′ + k(x+ y − a) (x+ y − b) + y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 128� �
dsolve((x-a)*(x-b)*diff(y(x),x)+k*(x+y(x)-a)*(x+y(x)-b)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
k
(

(−x+a)kc1a
c1(−x+a)k+(−x+b)k − (−x+a)kc1x

c1(−x+a)k+(−x+b)k + (−x+b)kb
c1(−x+a)k+(−x+b)k − (−x+b)kx

c1(−x+a)k+(−x+b)k

)
k + 1

3 Solution by Mathematica
Time used: 76.524 (sec). Leaf size: 99� �
DSolve[(x-a)(x-b)y'[x]+k(x+y[x]-a)(x+y[x]-b)+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

k(a+ b− 2x)
k + 1

+

√
−k2(a− b)2

(k + 1)2 tan


(k + 1)

√
−k2(a− b)2

(k + 1)2 (log(x− b)− log(x− a))

2(a− b) + c1




4334



24.12. Various 12 CHAPTER 24. ORDINARY . . .

24.12.8 problem 327
Internal problem ID [3075]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 327.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′x2 − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(2*x^2*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = c1e−
1
2x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 22� �
DSolve[2 x^2 y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− 1

2
/
x

y(x) → 0
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24.12.9 problem 328
Internal problem ID [3076]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 328.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y′x2 + x cot(x)− 1 + 2x2y cot(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(2*x^2*diff(y(x),x)+x*cot(x)-1+2*x^2*y(x)*cot(x) = 0,y(x), singsol=all)� �

y(x) = − 1
2x + c1

sin(x)

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 18� �
DSolve[2 x^2 y'[x]+x Cot[x]-1+2 x^2 y[x] Cot[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
2x + c1 csc(x)
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24.12.10 problem 329
Internal problem ID [3077]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 329.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

2y′x2 + 1 + 2yx− x2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(2*x^2*diff(y(x),x)+1+2*x*y(x)-x^2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
tanh

(
− ln(x)

2 + c1
2

)
x

3 Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 61� �
DSolve[2 x^2 y'[x]+1+2 x y[x]- x^2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
i tan

(1
2i log(x) + c1

)
x

y(x) → −x+ e2iInterval[{0,π}]

x2 + xe2iInterval[{0,π}]

4337



24.12. Various 12 CHAPTER 24. ORDINARY . . .

24.12.11 problem 330
Internal problem ID [3078]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 330.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

2y′x2 − 2yx− (−x cot(x) + 1)
(
x2 − y2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve(2*x^2*diff(y(x),x) = 2*x*y(x)+(1-x*cot(x))*(x^2-y(x)^2),y(x), singsol=all)� �

y(x) = − tanh
(
− ln(x)

2 + ln (sin(x))
2 + c1

2

)
x

3 Solution by Mathematica
Time used: 0.781 (sec). Leaf size: 37� �
DSolve[2 x^2 y'[x]==2 x y[x]+(1-x Cot[x])(x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1 + 2x

x+ e2c1 sin(x)

)
y(x) → −x

y(x) → x
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24.12.12 problem 331
Internal problem ID [3079]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 331.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2
(
1− x2) y′ − √

1− x2 − (x+ 1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(2*(-x^2+1)*diff(y(x),x) = sqrt(-x^2+1)+(1+x)*y(x),y(x), singsol=all)� �

y(x) = c1√
x− 1

+ x+ 1√
−x2 + 1

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 36� �
DSolve[2(1-x^2)y'[x]==Sqrt[1-x^2]+(1+x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
√
x+ 1 +

√
2 c1

2
√
1− x
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24.12.13 problem 332
Internal problem ID [3080]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 332.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x(1− 2x) y′ + 1 + (1− 4x) y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(x*(1-2*x)*diff(y(x),x)+1+(1-4*x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 + x

x (2x− 1)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 22� �
DSolve[x(1-2 x)y'[x]+1+(1-4 x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x− c1
x− 2x2
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24.12.14 problem 333
Internal problem ID [3081]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 333.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

x(1− 2x) y′ − 4x+ (4x+ 1) y − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*(1-2*x)*diff(y(x),x) = 4*x-(1+4*x)*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = −2x2 + c1
−x+ c1

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 27� �
DSolve[x(1-2 x)y'[x]==4 x -(1+4 x)y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + x(2x− 1)
x− c1

y(x) → 1
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24.12.15 problem 334
Internal problem ID [3082]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 334.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2x(1− x) y′ + x+ (1− 2x) y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
dsolve(2*x*(1-x)*diff(y(x),x)+x+(1-2*x)*y(x) = 0,y(x), singsol=all)� �

y(x) = 1
2 +

ln
(
−1

2 + x+
√
x (x− 1)

)
4
√

x (x− 1)
+ c1√

x (x− 1)

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 50� �
DSolve[2 x(1-x)y'[x]+x+(1-2 x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2



tanh−1

 1√
x− 1
x


√
x− 1

√
x

+ 2c1√
−((x− 1)x)

+ 1



4342



24.12. Various 12 CHAPTER 24. ORDINARY . . .

24.12.16 problem 335
Internal problem ID [3083]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 335.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x(1− x) y′ + x+ (1− x) y2 = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 97� �
dsolve(2*x*(1-x)*diff(y(x),x)+x+(1-x)*y(x)^2 = 0,y(x), singsol=all)� �
y(x)

=
x
(
LegendreQ

(
−1

2 , 1,
2−x
x

)
c1 − LegendreQ

(1
2 , 1,

2−x
x

)
c1 + LegendreP

(
−1

2 , 1,
2−x
x

)
− LegendreP

(1
2 , 1,

2−x
x

))
2
(
LegendreQ

(
−1

2 , 1,
2−x
x

)
c1 + LegendreP

(
−1

2 , 1,
2−x
x

))
(x− 1)

3 Solution by Mathematica
Time used: 0.402 (sec). Leaf size: 77� �
DSolve[2 x(1-x)y'[x]+x+(1-x)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

2
(
πG2,0

2,2

(
x

∣∣∣∣∣ 1
2 ,

3
2

0, 1

)
+ c1(K(x)− E(x))

)

πG2,0
2,2

(
x

∣∣∣∣∣ 1
2 ,

3
2

0, 0

)
+ 2c1E(x)

y(x) → 1− K(x)
E(x)
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24.12.17 problem 336
Internal problem ID [3084]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 336.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2
(
x2 + x+ 1

)
y′ − 1− 8x2 + (1 + 2x) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(2*(x^2+x+1)*diff(y(x),x) = 1+8*x^2-(1+2*x)*y(x),y(x), singsol=all)� �

y(x) = 2x− 3 + c1√
x2 + x+ 1

3 Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 23� �
DSolve[2(1+x+x^2)y'[x]==1+8 x^2-(1+2 x)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x2 + x+ 1

+ 2x− 3
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24.12.18 problem 337
Internal problem ID [3085]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 337.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

4
(
x2 + 1

)
y′ − 4yx− x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
dsolve(4*(x^2+1)*diff(y(x),x)-4*x*y(x)-x^2 = 0,y(x), singsol=all)� �

y(x) =
(
− x

4
√
x2 + 1

+ arcsinh(x)
4 + c1

)√
x2 + 1

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 40� �
DSolve[4(1+x^2)y'[x]-4 x y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−x+

√
x2 + 1

(
tanh−1

(
x√

x2 + 1

)
+ 4c1

))
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24.12.19 problem 338
Internal problem ID [3086]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 338.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

a x2y′ − x2 − axy − b2y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(a*x^2*diff(y(x),x) = x^2+a*x*y(x)+b^2*y(x)^2,y(x), singsol=all)� �

y(x) =
tan

(
b(ln(x)+c1)

a

)
x

b

3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 22� �
DSolve[a x^2 y'[x]==x^2+a x y[x]+b^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(
b
(

log(x)
a

+ c1
))

b
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24.12.20 problem 339
Internal problem ID [3087]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 339.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
b x2 + a

)
y′ − A−By2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 42� �
dsolve((b*x^2+a)*diff(y(x),x) = A+B*y(x)^2,y(x), singsol=all)� �

y(x) =

tan


√
AB

(
c1

√
ab +arctan

(
xb√
ab

))
√
ab

√
AB

B

3 Solution by Mathematica
Time used: 18.025 (sec). Leaf size: 91� �
DSolve[(a+b x^2)y'[x]==(A+B y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
A tan

√
A

√
B

ArcTan
(√

b x√
a

)
√
a
√
b

+ c1




√
B

y(x) → − i
√
A√
B

y(x) → i
√
A√
B
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24.12.21 problem 340
Internal problem ID [3088]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 340.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
b x2 + a

)
y′ − cxy ln(y) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 24� �
dsolve((b*x^2+a)*diff(y(x),x) = c*x*y(x)*ln(y(x)),y(x), singsol=all)� �

y(x) = eecc1
(
b x2+a

) c
2b

3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 33� �
DSolve[(a+b x^2)y'[x]==c x y[x] Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1
(
a+bx2) c

2b

y(x) → 1
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24.12.22 problem 341
Internal problem ID [3089]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 341.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(ax+ 1) y′ + a− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x*(a*x+1)*diff(y(x),x)+a-y(x) = 0,y(x), singsol=all)� �

y(x) =
(
a
x
+ c1

)
x

ax+ 1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24� �
DSolve[x(1+a x)y'[x]+a-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ c1x

ax+ 1
y(x) → a
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24.12.23 problem 342
Internal problem ID [3090]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 342.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

(bx+ a)2 y′ + cy2 + (bx+ a) y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 153� �
dsolve((b*x+a)^2*diff(y(x),x)+c*y(x)^2+(b*x+a)*y(x)^3 = 0,y(x), singsol=all)� �

c1 +

x+ a

b

+
c
√
π

√
2 erf

(√
2 (

b2x+ab+cy(x)
)

2
√
b y(x)(bx+a)

)
e
(
b2x+ab+cy(x)

)2
2y(x)2(bx+a)2b

2b 3
2

 e−
(
b2x+bxy(x)+ab+ay(x)+cy(x)

)(
b2x−bxy(x)+ab−ay(x)+cy(x)

)
2y(x)2(bx+a)2b

= 0
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3 Solution by Mathematica
Time used: 1.408 (sec). Leaf size: 149� �
DSolve[(a+b x)^2 y'[x]+c y[x]^2+(a+b x)y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


− c√

−b(a+ bx)2
=

2 exp
(

1
2

(
− c√

−b(a+ bx)2
−
(
−b(a+bx)2

)3/2
by(x)(a+bx)3

)2
)

√
2π Erfi

− c√
−b(a+ bx)2

−
(
−b(a+bx)2

)3/2
by(x)(a+bx)3

√
2

+ 2c1

, y(x)
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24.12.24 problem 343
Internal problem ID [3091]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 343.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x3 − b x2y − a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x^3*diff(y(x),x) = a+b*x^2*y(x),y(x), singsol=all)� �

y(x) = − a

x2 (2 + b) + xbc1

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 23� �
DSolve[x^3 y'[x]==a + b x^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a

(b+ 2)x2 + c1x
b
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24.12.25 problem 344
Internal problem ID [3092]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 344.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x3 − 3 + x2 − yx2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(x^3*diff(y(x),x) = 3-x^2+x^2*y(x),y(x), singsol=all)� �

y(x) = − 1
x2 + 1 + c1x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16� �
DSolve[x^3 y'[x]==3 -x^2+x^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x2 + c1x+ 1
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24.12.26 problem 345
Internal problem ID [3093]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 345.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x3 − x4 − y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x^3*diff(y(x),x) = x^4+y(x)^2,y(x), singsol=all)� �

y(x) = x2(ln(x)− c1 − 1)
ln(x)− c1

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 27� �
DSolve[x^3 y'[x]==x^4+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
1− 1

log(x) + c1

)
y(x) → x2
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24.12.27 problem 346
Internal problem ID [3094]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 346.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x3 − y
(
x2 + y

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^3*diff(y(x),x) = y(x)*(x^2+y(x)),y(x), singsol=all)� �

y(x) = x2

c1x+ 1

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 22� �
DSolve[x^3 y'[x]==y[x](x^2+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + c1x

y(x) → 0
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24.12.28 problem 347
Internal problem ID [3095]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 347.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′x3 − (y − 1)x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^3*diff(y(x),x) = x^2*(y(x)-1)+y(x)^2,y(x), singsol=all)� �

y(x) = − tanh
(
c1x− 1

x

)
x

3 Solution by Mathematica
Time used: 0.541 (sec). Leaf size: 28� �
DSolve[x^3 y'[x]==x^2(y[x]-1)+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tanh
(
1
x
− c1

)
y(x) → −x

y(x) → x
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24.12.29 problem 348
Internal problem ID [3096]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 348.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x3 − (x+ 1) y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(x^3*diff(y(x),x) = (1+x)*y(x)^2,y(x), singsol=all)� �

y(x) = 2x2

2c1x2 + 2x+ 1

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 29� �
DSolve[x^3 y'[x]==(1+x)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x2

−2c1x2 + 2x+ 1
y(x) → 0
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24.12.30 problem 349
Internal problem ID [3097]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 349.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x3 + 20 + x2y
(
1− yx2) = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 26� �
dsolve(x^3*diff(y(x),x)+20+x^2*y(x)*(1-x^2*y(x)) = 0,y(x), singsol=all)� �

y(x) = 5x9 + 4c1
x2 (−x9 + c1)

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 33� �
DSolve[x^3 y'[x]+20+x^2 y[x](1-x^2 y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
x2 − 9x7

x9 + c1

y(x) → 4
x2
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24.12.31 problem 350
Internal problem ID [3098]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 350.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x3 + 3 + (−2x+ 3)x2y − x6y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x^3*diff(y(x),x)+3+(3-2*x)*x^2*y(x)-x^6*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − 3(e4xc1 + 1)
x3 (e4xc1 − 3)

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 34� �
DSolve[x^3 y'[x]+3+(3-2 x)x^2 y[x]-x^6 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−3 + 1

1
4+c1e4x

x3

y(x) → − 3
x3
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24.12.32 problem 351
Internal problem ID [3099]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 351.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′x3 −
(
2x2 + y2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(x^3*diff(y(x),x) = (2*x^2+y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = x2√
−x2 + c1

y(x) = − x2√
−x2 + c1

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 47� �
DSolve[x^3 y'[x]==(2 x^2+y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x2√
−x2 + c1

y(x) → x2√
−x2 + c1

y(x) → 0
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24.12.33 problem 352
Internal problem ID [3100]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 352.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x3y′ − cos(y)
(
cos(y)− 2x2 sin(y)

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 15� �
dsolve(x^3*diff(y(x),x) = cos(y(x))*(cos(y(x))-2*x^2*sin(y(x))),y(x), singsol=all)� �

y(x) = arctan
(
ln(x)− c1

x2

)

3 Solution by Mathematica
Time used: 7.949 (sec). Leaf size: 75� �
DSolve[x^3 y'[x]==Cos[y[x]](Cos[y[x]]-2 x^2 Sin[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
log(x) + 4c1

x2

)
y(x) → −1

2i
(
log
(
− 4i
x2

)
− log

(
4i
x2

))
y(x) → 1

2i
(
log
(
− 4i
x2

)
− log

(
4i
x2

))

4361



24.12. Various 12 CHAPTER 24. ORDINARY . . .

24.12.34 problem 353
Internal problem ID [3101]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 353.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 + 1

)
y′ − a x2 − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*(x^2+1)*diff(y(x),x) = a*x^2+y(x),y(x), singsol=all)� �

y(x) = (a arcsinh(x) + c1)x√
x2 + 1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 33� �
DSolve[x(1+x^2)y'[x]==a x^2+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

(
a tanh−1

(
x√

x2 + 1

)
+ c1

)
√
x2 + 1
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24.12.35 problem 354
Internal problem ID [3102]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 12
Problem number: 354.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
1− x2) y′ − a x2 − y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 51� �
dsolve(x*(-x^2+1)*diff(y(x),x) = a*x^2+y(x),y(x), singsol=all)� �

y(x) = −
xa
√

(x− 1) (x+ 1) ln
(
x+

√
x2 − 1

)
(x− 1) (x+ 1) + xc1√

x− 1
√
x+ 1

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 37� �
DSolve[x(1-x^2)y'[x]==a x^2+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

(
aArcTan

(
x√

1− x2

)
+ c1

)
√
1− x2
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24.13 Various 13
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24.13.1 problem 355
Internal problem ID [3103]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 355.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 + 1

)
y′ − a x3 − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(x*(x^2+1)*diff(y(x),x) = a*x^3+y(x),y(x), singsol=all)� �

y(x) = ax+ xc1√
x2 + 1

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21� �
DSolve[x(1+x^2)y'[x]==a x^3+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
a+ c1√

x2 + 1

)
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24.13.2 problem 356
Internal problem ID [3104]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 356.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 + 1

)
y′ − a+ yx2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x*(x^2+1)*diff(y(x),x) = a-x^2*y(x),y(x), singsol=all)� �

y(x) =
−a arctanh

(
1√

x2 + 1

)
+ c1

√
x2 + 1

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 31� �
DSolve[x(1+x^2)y'[x]==a-x^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−a tanh−1

(√
x2 + 1

)
+ c1

√
x2 + 1
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24.13.3 problem 357
Internal problem ID [3105]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 357.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
x2 + 1

)
y′ −

(
1− x2) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(x*(x^2+1)*diff(y(x),x) = (-x^2+1)*y(x),y(x), singsol=all)� �

y(x) = c1x

x2 + 1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 21� �
DSolve[x(1+x^2)y'[x]==(1-x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

x2 + 1
y(x) → 0
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24.13.4 problem 358
Internal problem ID [3106]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 358.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
1− x2) y′ − (x2 − x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(x*(-x^2+1)*diff(y(x),x) = (x^2-x+1)*y(x),y(x), singsol=all)� �

y(x) = c1x√
x− 1 (x+ 1)

3
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 30� �
DSolve[x(1-x^2)y'[x]==(1-x+x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x√
1− x (x+ 1)3/2

y(x) → 0
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24.13.5 problem 359
Internal problem ID [3107]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 359.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
1− x2) y′ − a x3 −

(
−2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x*(-x^2+1)*diff(y(x),x) = a*x^3+(-2*x^2+1)*y(x),y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 xc1 + ax

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 23� �
DSolve[x(1-x^2)y'[x]==a x^3+(1-2 x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
a+ c1

√
1− x2

)
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24.13.6 problem 360
Internal problem ID [3108]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 360.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
1− x2) y′ − x3(1− x2)− (−2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(x*(-x^2+1)*diff(y(x),x) = x^3*(-x^2+1)+(-2*x^2+1)*y(x),y(x), singsol=all)� �

y(x) = x(x− 1) (x+ 1) +
√
x− 1

√
x+ 1 xc1

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 26� �
DSolve[x(1-x^2)y'[x]==x^3(1-x^2)+(1-2 x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
x2 + c1

√
1− x2 − 1

)
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24.13.7 problem 361
Internal problem ID [3109]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 361.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 + 1

)
y′ − 2 + 4yx2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x*(x^2+1)*diff(y(x),x) = 2-4*x^2*y(x),y(x), singsol=all)� �

y(x) = x2 + 2 ln(x) + c1

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 23� �
DSolve[x(1+x^2)y'[x]==2(1-2 x^2 y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2 log(x) + c1

(x2 + 1)2

4371



24.13. Various 13 CHAPTER 24. ORDINARY . . .

24.13.8 problem 362
Internal problem ID [3110]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 362.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 + 1

)
y′ − x+

(
5x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(x*(x^2+1)*diff(y(x),x) = x-(5*x^2+3)*y(x),y(x), singsol=all)� �

y(x) =
x4

4 + c1
(x2 + 1)x3

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 26� �
DSolve[x(1+x^2)y'[x]==x-(3+5 x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 + 4c1
4 (x5 + x3)
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24.13.9 problem 363
Internal problem ID [3111]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 363.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
1− x2) y′ + x2 +

(
1− x2) y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(x*(-x^2+1)*diff(y(x),x)+x^2+(-x^2+1)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − EllipticK(x)
c1 EllipticCE(x)− c1 EllipticCK(x) + EllipticE(x)

+ c1 EllipticCE(x) + EllipticE(x)
c1 EllipticCE(x)− c1 EllipticCK(x) + EllipticE(x)

3 Solution by Mathematica
Time used: 0.521 (sec). Leaf size: 91� �
DSolve[x(1-x^2)y'[x]+x^2+(1-x^2)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

2
(
πG2,0

2,2

(
x2|

1
2 ,

3
2

0, 1

)
+ c1(K(x2)− E(x2))

)

πG2,0
2,2

(
x2|

1
2 ,

3
2

0, 0

)
+ 2c1E (x2)

y(x) → 1− K(x2)
E (x2)
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24.13.10 problem 364
Internal problem ID [3112]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 364.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x2(1− x) y′ − (2− x)xy + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^2*(1-x)*diff(y(x),x) = (2-x)*x*y(x)-y(x)^2,y(x), singsol=all)� �

y(x) = x2

c1x− c1 + 1

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 25� �
DSolve[x^2(1-x)y'[x]==(2-x)x y[x]-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

c1(−x) + 1 + c1

y(x) → 0
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24.13.11 problem 365
Internal problem ID [3113]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 365.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2y′x3 −
(
x2 − y2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(2*x^3*diff(y(x),x) = (x^2-y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = x√
c1x− 1

y(x) = − x√
c1x− 1

3 Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 39� �
DSolve[2 x^3 y'[x]==(x^2-y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x√
−1 + c1x

y(x) → x√
−1 + c1x

y(x) → 0
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24.13.12 problem 366
Internal problem ID [3114]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 366.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2y′x3 −
(
3x2 + ay2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 48� �
dsolve(2*x^3*diff(y(x),x) = (3*x^2+a*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) =
√

(−ax+ c1)x x

−ax+ c1

y(x) = −
√
(−ax+ c1)x x

−ax+ c1

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 49� �
DSolve[2 x^3 y'[x]==(3 x^2+a y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x3/2
√
−ax+ c1

y(x) → x3/2
√
−ax+ c1

y(x) → 0
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24.13.13 problem 367
Internal problem ID [3115]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 367.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

6y′x3 − 4yx2 − (−3x+ 1) y4 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 174� �
dsolve(6*x^3*diff(y(x),x) = 4*x^2*y(x)+(1-3*x)*y(x)^4,y(x), singsol=all)� �

y(x) =
(
−2x2(−3x+ ln(x)− 2c1)2

) 1
3

−3x+ ln(x)− 2c1

y(x) = −
(
−2x2(−3x+ ln(x)− 2c1)2

) 1
3

2 (−3x+ ln(x)− 2c1)
−

i
√
3
(
−2x2(−3x+ ln(x)− 2c1)2

) 1
3

2 (−3x+ ln(x)− 2c1)

y(x) = −
(
−2x2(−3x+ ln(x)− 2c1)2

) 1
3

2 (−3x+ ln(x)− 2c1)
+

i
√
3
(
−2x2(−3x+ ln(x)− 2c1)2

) 1
3

−6x+ 2 ln(x)− 4c1
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3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 99� �
DSolve[6 x^3 y'[x]==4 x^2 y[x]+(1-3 x)y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
−2 x2/3

3
√

3x− log(x) + 2c1

y(x) → x2/3

3

√
3x
2 − log(x)

2 + c1

y(x) → (−1)2/3x2/3

3

√
3x
2 − log(x)

2 + c1

y(x) → 0
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24.13.14 problem 368
Internal problem ID [3116]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 368.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

x
(
c x2 + bx+ a

)
y′ + x2 −

(
c x2 + bx+ a

)
y − y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 58� �
dsolve(x*(c*x^2+b*x+a)*diff(y(x),x)+x^2-(c*x^2+b*x+a)*y(x) = y(x)^2,y(x), singsol=all)� �

y(x) = − tanh

c1
√
4ac− b2 + 2arctan

(
2cx+b√
4ac− b2

)
√
4ac− b2

x

3 Solution by Mathematica
Time used: 1.261 (sec). Leaf size: 62� �
DSolve[x(a+b x +c x^2)y'[x]+x^2-(a+b x+c x^2)y[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh

2ArcTan
(

b+2cx√
4ac− b2

)
√
4ac− b2

+ c1


y(x) → −x

y(x) → x
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24.13.15 problem 369
Internal problem ID [3117]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 369.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x4y′ −
(
y + x3) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^4*diff(y(x),x) = (x^3+y(x))*y(x),y(x), singsol=all)� �

y(x) = 2x3

2c1x2 + 1

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 26� �
DSolve[x^4 y'[x]==(x^3+y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

1 + 2c1x2

y(x) → 0
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24.13.16 problem 370
Internal problem ID [3118]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 370.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

x4y′ + a2 + x4y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(x^4*diff(y(x),x)+a^2+x^4*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −

√
a2 tan

(√
a2 (c1x−1)

x

)
− x

x2

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 116� �
DSolve[x^4 y'[x]+a^2+x^4 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ i

√
−a2 c1

)
cos
(
a
x

)
+

(
a2−i

√
−a2 c1x

)
sin
(
a
x

)
a

x2
(
cos
(
a
x

)
+ i

√
a c1 sin

(
a
x

)
√
−a

)

y(x) →
x− a cot

(
a
x

)
x2
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24.13.17 problem 371
Internal problem ID [3119]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 371.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x4y′ + x3y + csc (xy) = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 26� �
dsolve(x^4*diff(y(x),x)+x^3*y(x)+csc(x*y(x)) = 0,y(x), singsol=all)� �

y(x) =
π − arccos

(
2c1x2+1

2x2

)
x

3 Solution by Mathematica
Time used: 2.083 (sec). Leaf size: 40� �
DSolve[x^4 y'[x]+x^3 y[x]+ Csc[x y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ArcCos

(
− 1

2x2 + c1
)

x

y(x) →
ArcCos

(
− 1

2x2 + c1
)

x
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24.13.18 problem 372
Internal problem ID [3120]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 372.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− x4) y′ − 2x

(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve((-x^4+1)*diff(y(x),x) = 2*x*(1-y(x)^2),y(x), singsol=all)� �

y(x) = − tanh
(
− ln (x2 + 1)

2 + ln (x− 1)
2 + ln (x+ 1)

2 + 2c1
)

3 Solution by Mathematica
Time used: 0.478 (sec). Leaf size: 43� �
DSolve[(1-x^4)y'[x]==2 x(1-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 cosh(c1)− sinh(c1)
cosh(c1)− x2 sinh(c1)

y(x) → −1

y(x) → 1
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24.13.19 problem 373
Internal problem ID [3121]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 373.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
−x3 + 1

)
y′ − 2x+

(
−4x3 + 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(x*(-x^3+1)*diff(y(x),x) = 2*x-(-4*x^3+1)*y(x),y(x), singsol=all)� �

y(x) = −x2 + c1
x (x3 − 1)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21� �
DSolve[x(1-x^3)y'[x]==2 x-(1-4 x^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1
x− x4
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24.13.20 problem 374
Internal problem ID [3122]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 374.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
−x3 + 1

)
y′ − x2 − (1− 2yx) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x*(-x^3+1)*diff(y(x),x) = x^2+(1-2*x*y(x))*y(x),y(x), singsol=all)� �

y(x) = x(c1 + x)
c1x2 + 1

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 31� �
DSolve[x(1-x^3)y'[x]==x^2+(1-2 x y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(1 + 2c1x)
x2 + 2c1

y(x) → x2
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24.13.21 problem 375
Internal problem ID [3123]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 375.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

x2(1− x2) y′ − (x− 3yx3) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 72� �
dsolve(x^2*(-x^2+1)*diff(y(x),x) = (x-3*x^3*y(x))*y(x),y(x), singsol=all)� �
y(x)

=
√
x2 − 1 x

√
x− 1

√
x+ 1 c1

√
x2 − 1 − 3 ln

(
x+

√
x2 − 1

)
x2 + 3

√
x2 − 1 x+ 3 ln

(
x+

√
x2 − 1

)
3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 53� �
DSolve[x^2(1-x^2)y'[x]==(x-3 x^3 y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

3x+
√
1− x2

(
−6ArcTan

(
x√

1− x2 −1

)
+ c1

)
y(x) → 0
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24.13.22 problem 376
Internal problem ID [3124]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 376.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
−2x3 + 1

)
y′ − 2

(
−x3 + 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(x*(-2*x^3+1)*diff(y(x),x) = 2*(-x^3+1)*y(x),y(x), singsol=all)� �

y(x) = c1x
2

(2x3 − 1)
1
3

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 27� �
DSolve[x(1-2 x^3) y'[x]==2(1-x^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

3
√
1− 2x3

y(x) → 0
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24.13.23 problem 377
Internal problem ID [3125]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 377.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
c x2 + bx+ a

)2 (
y′ + y2

)
+ A = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 846� �
dsolve((c*x^2+b*x+a)^2*(diff(y(x),x)+y(x)^2)+A = 0,y(x), singsol=all)� �
y(x) =

−

2

−i

√
−4ac− b2 + 4A

c2
√
4ac− b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

)−
c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

c1c+ i

√
−4ac− b2 + 4A

c2
√
4ac− b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

) c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

c+ 2
√
−4ac+ b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

)−
c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

c1cx+ 2
√
−4ac+ b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

) c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

cx+
√
−4ac+ b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

)−
c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

c1b+
√
−4ac+ b2

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

) c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2

b

 c

√
−4ac+ b2

(
2cx+ b+ i

√
4ac− b2

)(
i
√
4ac− b2 − 2cx− b

)c1

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

)−
c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2 +

(
i

√
4ac− b2 −2cx−b

2cx+b+i

√
4ac− b2

) c

√
− 4ac−b2+4A

c2

2
√
−4ac+b2
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3 Solution by Mathematica
Time used: 2.794 (sec). Leaf size: 312� �
DSolve[(a+b x+c x^2)^2 (y'[x]+y[x]^2)+A==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2
(
−4ac−4A+b2

)

1+c1

√
b2 − 4ac

√
1− 4A

b2 − 4ac exp


2

√
4ac− b2

√
1− 4A

b2 − 4ac ArcTan
 b+2cx√

4ac− b2


√
b2 − 4ac



+ 2cx
√
b2 − 4ac

√
1− 4A

b2 − 4ac + b
√
b2 − 4ac

√
1− 4A

b2 − 4ac + 4ac+ 4A− b2

2
√
b2 − 4ac

√
1− 4A

b2 − 4ac (a+ x(b+ cx))

y(x) →
−
√
b2 − 4ac

√
1− 4A

b2 − 4ac + b+ 2cx

2(a+ x(b+ cx))
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24.13.24 problem 378
Internal problem ID [3126]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 378.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x5y′ − 1 + 3x4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^5*diff(y(x),x) = 1-3*x^4*y(x),y(x), singsol=all)� �

y(x) =
− 1

x
+ c1
x3

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 15� �
DSolve[x^5 y'[x]==1-3 x^4 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1x

x4
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24.13.25 problem 379
Internal problem ID [3127]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 13
Problem number: 379.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

x
(
1− x4) y′ − 2x

(
x2 − y2

)
−
(
1− x4) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(x*(-x^4+1)*diff(y(x),x) = 2*x*(x^2-y(x)^2)+(-x^4+1)*y(x),y(x), singsol=all)� �

y(x) = − tanh
(
− ln (x2 + 1)

2 + ln (x− 1)
2 + ln (x+ 1)

2 + 2c1
)
x

3 Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 46� �
DSolve[x(1-x^4)y'[x]==2 x(x^2-y[x]^2)+(1-x^4) y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 cosh(c1)− x sinh(c1)
cosh(c1)− x2 sinh(c1)

y(x) → −x

y(x) → x
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24.14.1 problem 380
Internal problem ID [3128]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 380.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x7y′ + 5x3y2 + 2
(
x2 + 1

)
y3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 63� �
dsolve(x^7*diff(y(x),x)+5*x^3*y(x)^2+2*(x^2+1)*y(x)^3 = 0,y(x), singsol=all)� �

c1 +
x((

1
x
+ x2

y(x)

)2
+ 1
) 1

4
+

(x3 + y(x)) hypergeom
([1

2 ,
5
4

]
,
[3
2

]
,−

(
x3+y(x)

)2
x2y(x)2

)
2xy(x) = 0

3 Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 123� �
DSolve[x^7 y'[x]+5 x^3 y[x]^2+2(1+x^2)y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
1
2

4

√
1−

(
ix2

y(x) +
i

x

)2 (
ix2

y(x) +
i
x

)
2F1

(
1
2 ,

5
4 ;

3
2 ;
(

ix2

y(x) +
i
x

)2)
+ ix

4

√
−1 +

(
ix2

y(x) +
i

x

)2
, y(x)
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24.14.2 problem 381
Internal problem ID [3129]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 381.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′xn − a− b xn−1y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(x^n*diff(y(x),x) = a+b*x^(n-1)*y(x),y(x), singsol=all)� �

y(x) = − a x−n+1

n+ b− 1 + xbc1

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 28� �
DSolve[x^n y'[x]==a+b x^(n-1) y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ax1−n

b+ n− 1 + c1x
b
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24.14.3 problem 382
Internal problem ID [3130]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 382.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′xn − x2n−1 + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
dsolve(x^n*diff(y(x),x) = x^(2*n-1)-y(x)^2,y(x), singsol=all)� �

y(x) =
(
−BesselK

(
n, 2

√
x
)
c1 + BesselI

(
n, 2

√
x
))

xn

√
x
(
BesselK

(
n− 1, 2

√
x
)
c1 + BesselI

(
n− 1, 2

√
x
))

3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 80� �
DSolve[x^n y'[x]==x^(2 n -1)-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
xn
(
(n− 1) 0F1(; 1− n;x) + c1(−1)nxnGamma(n) 0F̃1(;n+ 1;x)

)
−x 0F1(; 2− n;x) + c1(−1)nxn 0F1(;n;x)

y(x) → xn
0F̃1(;n+ 1;x)
0F̃1(;n;x)
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24.14.4 problem 384
Internal problem ID [3131]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 384.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′xn + x2n−2 + y2 + (1− n)xn−1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 1097� �
dsolve(x^n*diff(y(x),x)+x^(2*n-2)+y(x)^2+(1-n)*x^(n-1) = 0,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^n y'[x]+x^(2 n-2)+y[x]^2+(1-n)x^(n-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.14.5 problem 385
Internal problem ID [3132]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 385.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Riccati]

Solve

y′xn − a2x2n−2 − b2y2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 88� �
dsolve(x^n*diff(y(x),x) = a^2*x^(2*n-2)+b^2*y(x)^2,y(x), singsol=all)� �
y(x)

=

(
− tan

(
− ln(x)

√
4a2b2 − n2 + 2n− 1

2 + c1

√
4a2b2 − n2 + 2n− 1

2

)√
4a2b2 − n2 + 2n− 1 + n− 1

)
xn−1

2b2

3 Solution by Mathematica
Time used: 0.489 (sec). Leaf size: 115� �
DSolve[x^n y'[x]==a^2 x^(2 n-2)+b^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

xn−1

ab

√
(n− 1)2
a2b2

− 4

−1 + 2c1

x
ab

√
(n−1)2
a2b2 −4

+c1

+ n− 1


2b2

y(x) →
xn−1

(
ab

√
(n− 1)2
a2b2

− 4 + n− 1
)

2b2
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24.14.6 problem 386
Internal problem ID [3133]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 386.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′xn − xn−1(a x2n + ny − by2
)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 42� �
dsolve(x^n*diff(y(x),x) = x^(n-1)*(a*x^(2*n)+n*y(x)-b*y(x)^2),y(x), singsol=all)� �

y(x) = −
i tan

(
ixn

√
b
√
a −c1n

n

)√
a xn

√
b

3 Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 181� �
DSolve[x^n y'[x]==x^(n-1)(a x^(2 n)+n y[x]-b y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a xn

(
− cosh

(√
a
√
b xn

n

)
+ c1 sin

(√
a
√
−b xn

n

))
√
−b

(
sin
(√

a
√
−b xn

n

)
+ c1 cosh

(√
a
√
b xn

n

))

y(x) →

√
a xn tanh

(√
a
√
b xn

n

)
√
b

y(x) →

√
a xn tanh

(√
a
√
b xn

n

)
√
b
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24.14.7 problem 388
Internal problem ID [3134]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 388.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Chini]

Solve

xky′ − a xm − byn = 0

7 Solution by Maple� �
dsolve(x^k*diff(y(x),x) = a*x^m+b*y(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^k y'[x]==a x^m + b y[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.14.8 problem 389
Internal problem ID [3135]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 389.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′
√
x2 + 1 − 2x+ y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)*sqrt(x^2+1) = 2*x-y(x),y(x), singsol=all)� �

y(x) = x2 + x
√
x2 + 1 − arcsinh(x) + c1

x+
√
x2 + 1

3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 84� �
DSolve[y'[x] Sqrt[1+x^2]==2 x -y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− tanh−1

(
x√

x2+1

)(
x

√
1

x2 + 1

(
x
(√

x2 + 1 + x
)
+ 1
)

− log
(√

1
x2 + 1 x2 +

√
1

x2 + 1 + x

)
+ c1

)
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24.14.9 problem 390
Internal problem ID [3136]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 390.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
1− x2 − 1− y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)*sqrt(-x^2+1) = 1+y(x)^2,y(x), singsol=all)� �

y(x) = tan (arcsin(x) + c1)

3 Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 37� �
DSolve[y'[x] Sqrt[1-x^2]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
ArcTan

(
x√

1− x2

)
+ c1

)
y(x) → −i

y(x) → i
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24.14.10 problem 391
Internal problem ID [3137]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 391.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
−
√
x2 + 1 + x

)
y′ − y −

√
1 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 39� �
dsolve((x-sqrt(x^2+1))*diff(y(x),x) = y(x)+sqrt(1+y(x)^2),y(x), singsol=all)� �

c1 + x2 + x
√
x2 + 1 + arcsinh(x) + y(x)

√
1 + y(x)2 + arcsinh (y(x))− y(x)2 = 0

3 Solution by Mathematica
Time used: 0.876 (sec). Leaf size: 79� �
DSolve[(x-Sqrt[1+x^2])y'[x]==y[x]+Sqrt[1+ y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2

#1
(√

#12 + 1 −#1
)

+tanh−1

 #1√
#12 + 1

&

[−1
2x
(√

x2 + 1 +x
)
− 1
2 tanh−1

(
x√

x2 + 1

)
+c1

]
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24.14.11 problem 392
Internal problem ID [3138]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 392.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′
√
a2 + x2 + x+ y −

√
a2 + x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(diff(y(x),x)*sqrt(a^2+x^2)+x+y(x) = sqrt(a^2+x^2),y(x), singsol=all)� �

y(x) =
a2 ln

(
x+

√
a2 + x2

)
+ c1

x+
√
a2 + x2

3 Solution by Mathematica
Time used: 8.07 (sec). Leaf size: 73� �
DSolve[y'[x] Sqrt[a^2+x^2]+x+y[x]==Sqrt[a^2 + x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
1− x√

a2 + x2

(∫ x

1

√
a2

a2 +K[1]2 dK[1] + c1

)
√

x√
a2 + x2

+ 1
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24.14.12 problem 393
Internal problem ID [3139]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 393.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
b2 + x2 −

√
y2 + a2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)*sqrt(b^2+x^2) = sqrt(y(x)^2+a^2),y(x), singsol=all)� �

ln
(
x+

√
b2 + x2

)
− ln

(
y(x) +

√
y(x)2 + a2

)
+ c1 = 0

3 Solution by Mathematica
Time used: 3.52 (sec). Leaf size: 150� �
DSolve[y'[x] Sqrt[x^2+b^2]==Sqrt[y[x]^2+a^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−c1

√
a2e2c1

(
x
√
b2 + x2 sinh(2c1) + b2 sinh2(c1) + x2 cosh(2c1)

)
b

y(x) →
e−c1

√
a2e2c1

(
x
√
b2 + x2 sinh(2c1) + b2 sinh2(c1) + x2 cosh(2c1)

)
b

y(x) → −ia

y(x) → ia
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24.14.13 problem 394
Internal problem ID [3140]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 394.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
b2 − x2 −

√
a2 − y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(diff(y(x),x)*sqrt(b^2-x^2) = sqrt(a^2-y(x)^2),y(x), singsol=all)� �

arctan
(

x√
b2 − x2

)
− arctan

(
y(x)√

a2 − y(x)2

)
+ c1 = 0

3 Solution by Mathematica
Time used: 4.472 (sec). Leaf size: 118� �
DSolve[y'[x] Sqrt[b^2-x^2]==Sqrt[a^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
a tan

(
ArcTan

(
x√

b2 − x2

)
+ c1

)
√

sec2
(
ArcTan

(
x√

b2 − x2

)
+ c1

)

y(x) →
a tan

(
ArcTan

(
x√

b2 − x2

)
+ c1

)
√

sec2
(
ArcTan

(
x√

b2 − x2

)
+ c1

)
y(x) → −a

y(x) → a
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24.14.14 problem 395
Internal problem ID [3141]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 395.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′
√
a2 + x2 − y

√
b2 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 74� �
dsolve(x*diff(y(x),x)*sqrt(a^2+x^2) = y(x)*sqrt(b^2+y(x)^2),y(x), singsol=all)� �

−
ln
(

2a2+2
√
a2

√
a2 + x2

x

)
√
a2

+
ln
(

2b2+2
√
b2
√

b2 + y(x)2
y(x)

)
√
b2

+ c1 = 0
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3 Solution by Mathematica
Time used: 21.338 (sec). Leaf size: 274� �
DSolve[x y'[x] Sqrt[a^2+x^2]==y[x] Sqrt[b^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2b3/2ebc1

(
a
(√

a2 + x2 − a
)) b

2a
(√

a2 + x2 + a
) b

2a√(
−b
(√

a2 + x2 + a
) b

a + e2bc1
(
a
(√

a2 + x2 − a
)) b

a

)
2

y(x) →
2b3/2ebc1

(
a
(√

a2 + x2 − a
)) b

2a
(√

a2 + x2 + a
) b

2a√(
−b
(√

a2 + x2 + a
) b

a + e2bc1
(
a
(√

a2 + x2 − a
)) b

a

)
2

y(x) → 0

y(x) → −ib

y(x) → ib

4407



24.14. Various 14 CHAPTER 24. ORDINARY . . .

24.14.15 problem 396
Internal problem ID [3142]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 396.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′
√
−a2 + x2 − y

√
y2 − b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 86� �
dsolve(x*diff(y(x),x)*sqrt(-a^2+x^2) = y(x)*sqrt(y(x)^2-b^2),y(x), singsol=all)� �

−
ln
(

−2a2+2
√
−a2

√
−a2 + x2

x

)
√
−a2

+
ln
(

−2b2+2
√
−b2

√
y(x)2 − b2

y(x)

)
√
−b2

+ c1 = 0
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3 Solution by Mathematica
Time used: 17.839 (sec). Leaf size: 95� �
DSolve[x y'[x] Sqrt[x^2-a^2]==y[x] Sqrt[y[x]^2-b^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b

√√√√√√√sec2

b

cot−1
(

a√
x2 − a2

)
a

+ c1




y(x) → b

√√√√√√√sec2

b

cot−1
(

a√
x2 − a2

)
a

+ c1




y(x) → 0

y(x) → −b

y(x) → b
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24.14.16 problem 397
Internal problem ID [3143]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 397.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′
√
X +

√
Y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)*sqrt(X)+sqrt(Y) = 0,y(x), singsol=all)� �

y(x) = −
√
Y x√
X

+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21� �
DSolve[y'[x] Sqrt[X]+Sqrt[Y]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
Y√
X

+ c1

4410



24.14. Various 14 CHAPTER 24. ORDINARY . . .

24.14.17 problem 398
Internal problem ID [3144]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 398.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′
√
X −

√
Y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)*sqrt(X) = sqrt(Y),y(x), singsol=all)� �

y(x) =
√
Y x√
X

+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y'[x] Sqrt[X]==Sqrt[Y],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
√
Y√
X

+ c1
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24.14.18 problem 399
Internal problem ID [3145]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 399.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

x
3
2y′ − a− b x

3
2y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 119� �
dsolve(x^(3/2)*diff(y(x),x) = a+b*x^(3/2)*y(x)^2,y(x), singsol=all)� �
y(x) =

−
2a
(
BesselJ

(
1, 4

√
b
√
a x

1
4

)
c1 + BesselY

(
1, 4

√
b
√
a x

1
4

))
√
x
(
−2BesselJ

(
0, 4

√
b
√
a x

1
4

)√
b
√
a x

1
4 c1 − 2BesselY

(
0, 4

√
b
√
a x

1
4

)√
b
√
a x

1
4 + BesselJ

(
1, 4

√
b
√
a x

1
4

)
c1 + BesselY

(
1, 4

√
b
√
a x

1
4

))
3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 73� �
DSolve[x^(3/2) y'[x]==a+ b x^(3/2) y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 0F̃1
(
; 2;−4ab

√
x
)

bx 0F1
(
; 3;−4ab

√
x
)

y(x) → − 0F̃1
(
; 2;−4ab

√
x
)

bx 0F1
(
; 3;−4ab

√
x
)

4412



24.14. Various 14 CHAPTER 24. ORDINARY . . .

24.14.19 problem 400
Internal problem ID [3146]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 400.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
x3 + 1 −

√
y3 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)*sqrt(x^3+1) = sqrt(1+y(x)^3),y(x), singsol=all)� �

∫ 1√
x3 + 1

dx−

(∫ y(x) 1√
_a3 + 1

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 40.406 (sec). Leaf size: 71� �
DSolve[y'[x] Sqrt[1+x^3]==Sqrt[1+y[x]^3],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
#1 2F1

(
1
3 ,

1
2;

4
3;−#13

)
&
] [

x 2F1

(
1
3 ,

1
2;

4
3;−x3

)
+ c1

]
y(x) → −1

y(x) → 3
√
−1

y(x) → −(−1)2/3
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24.14.20 problem 401
Internal problem ID [3147]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 401.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√

x (1− x) (−ax+ 1) −
√

y (1− y) (1− ay) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 38� �
dsolve(diff(y(x),x)*sqrt(x*(1-x)*(-a*x+1)) = sqrt(y(x)*(1-y(x))*(1-a*y(x))),y(x), singsol=all)� �

∫ 1√
x (x− 1) (ax− 1)

dx−

(∫ y(x) 1√
_a (−1 + _a) (a_a − 1)

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 14.334 (sec). Leaf size: 72� �
DSolve[y'[x] Sqrt[x (1-x)(1-a x)]==Sqrt[y[x](1-y[x])(1-a y[x])],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1− 1
sn
(1
2i
√
a c1 − F

(
icsch−1 (√x− 1

)
|a−1

a

)
|a−1

a

)
2

y(x) → 0

y(x) → 1

y(x) → 1
a
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24.14.21 problem 402
Internal problem ID [3148]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 402.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
1− x4 −

√
1− y4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)*sqrt(-x^4+1) = sqrt(1-y(x)^4),y(x), singsol=all)� �

∫ 1√
−x4 + 1

dx−

(∫ y(x) 1√
−_a4 + 1

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 40.348 (sec). Leaf size: 38� �
DSolve[y'[x] Sqrt[1-x^4]==Sqrt[1-y[x]^4],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sn(c1 + F (ArcSin(x)|−1)|−1)

y(x) → −1

y(x) → −i

y(x) → i

y(x) → 1
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24.14.22 problem 403
Internal problem ID [3149]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 403.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
x4 + x2 + 1 −

√
1 + y2 + y4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)*sqrt(x^4+x^2+1) = sqrt(1+y(x)^2+y(x)^4),y(x), singsol=all)� �

∫ 1√
x4 + x2 + 1

dx−

(∫ y(x) 1√
_a4 + _a2 + 1

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 41.581 (sec). Leaf size: 189� �
DSolve[y'[x]Sqrt[1+x^2+x^4]==Sqrt[1+y[x]^2+y[x]^4],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

(−1)2/3
√

3
√
−1 #12 + 1

√
1− (−1)2/3#12 F

(
i sinh−1 ((−1)5/6#1

)
|(−1)2/3

)√
#14 +#12 + 1

&


(−1)2/3

√
3
√
−1 x2 + 1

√
1− (−1)2/3x2 F

(
i sinh−1 ((−1)5/6x

)
|(−1)2/3

)
√
x4 + x2 + 1

+c1


y(x) → − 3

√
−1

y(x) → 3
√
−1

y(x) → −(−1)2/3

y(x) → (−1)2/3
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24.14.23 problem 404
Internal problem ID [3150]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 404.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′
√
X = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(diff(y(x),x)*sqrt(X) = 0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[y'[x] Sqrt[X]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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24.14.24 problem 405
Internal problem ID [3151]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 405.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′
√
X +

√
Y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)*sqrt(X)+sqrt(Y) = 0,y(x), singsol=all)� �

y(x) = −
√
Y x√
X

+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21� �
DSolve[y'[x] Sqrt[X]+Sqrt[Y]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
Y√
X

+ c1
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24.14.25 problem 406
Internal problem ID [3152]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 406.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′
√
X −

√
Y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)*sqrt(X) = sqrt(Y),y(x), singsol=all)� �

y(x) =
√
Y x√
X

+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y'[x] Sqrt[X]==Sqrt[Y],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
√
Y√
X

+ c1
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24.14.26 problem 407
Internal problem ID [3153]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 407.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
(
x3 + 1

) 2
3 +

(
y3 + 1

) 2
3 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)*(x^3+1)^(2/3)+(1+y(x)^3)^(2/3) = 0,y(x), singsol=all)� �
x hypergeom

([
1
3 ,

2
3

]
,

[
4
3

]
,−x3

)
+ y(x) hypergeom

([
1
3 ,

2
3

]
,

[
4
3

]
,−y(x)3

)
+ c1 = 0

3 Solution by Mathematica
Time used: 2.755 (sec). Leaf size: 221� �
DSolve[y'[x](1+x^3)^(2/3)+(1+y[x]^3)^(2/3)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


3 3

√
3
√
−1 −#1
1 + 3

√
−1

(#1+ 1)
(#1+(−1)2/3

(−1)2/3−1

)2/3
2F1

(
1
3 ,

2
3 ;

4
3 ;

3
√
−1 (#1+1)(

−1+
3
√
−1

)
#1+1

)
(
#13 + 1

)2/3 &



−
3 3

√
3
√
−1 − x

1 + 3
√
−1

(x+ 1)
(

x+(−1)2/3
(−1)2/3−1

)2/3
2F1

(
1
3 ,

2
3 ;

4
3 ;

3
√
−1 (x+1)(

−1+
3
√
−1

)
x+1

)
(x3 + 1)2/3

+c1


y(x) → −1

y(x) → 3
√
−1

y(x) → −(−1)2/3
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24.14.27 problem 408
Internal problem ID [3154]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 14
Problem number: 408.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
(
4x3 + a1x+ a0

) 2
3 +

(
a0 + a1y + 4y3

) 2
3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(y(x),x)*(4*x^3+a1*x+a0)^(2/3)+(a0+a1*y(x)+4*y(x)^3)^(2/3) = 0,y(x), singsol=all)� �

∫ 1
(4x3 + a1x+ a0 )

2
3
dx+

∫ y(x) 1
(4_a3 + _aa1 + a0 )

2
3
d_a + c1 = 0
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3 Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 558� �
DSolve[y'[x](a0+a1 x+4 x^3)^(2/3)+(a0+a1 y[x]+4 y[x]^3)^(2/3)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
(
y(x)− Root

[
4#13 +#1a1+ a0&, 1

])( y(x)−Root
[
4#13

+#1a1+a0&,2
]

Root
[
4#13

+#1a1+a0&,1
]
−Root

[
4#13

+#1a1+a0&,2
]
)2/3

3

√
y(x)− Root

[
4#13 +#1a1+ a0&, 3

]
Root

[
4#13 +#1a1+ a0&, 1

]
− Root

[
4#13 +#1a1+ a0&, 3

] 2F1

(
1
3 ,

2
3 ;

4
3 ;
(
Root

[
4#13

+a1#1+a0&,3
]
−Root

[
4#13

+a1#1+a0&,2
])(

y(x)−Root
[
4#13

+a1#1+a0&,1
])

(
Root

[
4#13

+a1#1+a0&,1
]
−Root

[
4#13

+a1#1+a0&,2
])(

y(x)−Root
[
4#13

+a1#1+a0&,3
])
)

(a0+ a1y(x) + 4y(x)3)2/3
=

−
3
(
x− Root

[
4#13 +#1a1+ a0&, 1

])( x−Root
[
4#13

+#1a1+a0&,2
]

Root
[
4#13

+#1a1+a0&,1
]
−Root

[
4#13

+#1a1+a0&,2
]
)2/3

3

√
x− Root

[
4#13 +#1a1+ a0&, 3

]
Root

[
4#13 +#1a1+ a0&, 1

]
− Root

[
4#13 +#1a1+ a0&, 3

] 2F1

(
1
3 ,

2
3 ;

4
3 ;
(
x−Root

[
4#13

+a1#1+a0&,1
])(

Root
[
4#13

+a1#1+a0&,3
]
−Root

[
4#13

+a1#1+a0&,2
])

(
Root

[
4#13

+a1#1+a0&,1
]
−Root

[
4#13

+a1#1+a0&,2
])(

x−Root
[
4#13

+a1#1+a0&,3
])
)

(a0+ a1x+ 4x3)2/3

+ c1, y(x)
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24.15.1 problem 409
Internal problem ID [3155]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 409.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

X
2
3y′ − Y

2
3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(X^(2/3)*diff(y(x),x) = Y^(2/3),y(x), singsol=all)� �

y(x) = Y
2
3x

X
2
3
+ c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[X^(2/3) y'[x]== Y^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xY 2/3

X2/3 + c1
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24.15.2 problem 410
Internal problem ID [3156]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 410.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′
(
a+ cos2

(x
2

))
− y tan

(x
2

)(
1 + a+ cos2

(x
2

)
− y
)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 125� �
dsolve(diff(y(x),x)*(a+cos(1/2*x)^2) = y(x)*tan(1/2*x)*(1+a+cos(1/2*x)^2-y(x)),y(x), singsol=all)� �
y(x)

= (2a+ cos(x) + 1)
1
a (1 + cos(x))−

1
a

cos(x)
(∫ 2(2a+cos(x)+1)

1
a (1+cos(x))−

1
a tan

(
x
2
)

(1+cos(x))(2a+cos(x)+1) dx

)
+ cos(x)c1 +

∫ 2(2a+cos(x)+1)
1
a (1+cos(x))−

1
a tan

(
x
2
)

(1+cos(x))(2a+cos(x)+1) dx+ c1

3 Solution by Mathematica
Time used: 1.345 (sec). Leaf size: 60� �
DSolve[y'[x](a+Cos[x/2]^2)==y[x] Tan[x/2](1+a+Cos[x/2]^2-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
sin2

(
x
2
)

a+1 + c1
(
a+ cos2

(
x
2

))−1/a cos 2
a
+2 (x

2

)
y(x) → 0
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24.15.3 problem 411
Internal problem ID [3157]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 411.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1− 4

(
cos2(x)

))
y′ − tan(x)

(
1 + 4

(
cos2(x)

))
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((1-4*cos(x)^2)*diff(y(x),x) = tan(x)*(1+4*cos(x)^2)*y(x),y(x), singsol=all)� �

y(x) = c1(1 + 2 cos (2x))
cos(x)

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 23� �
DSolve[(1-4 Cos[x]^2)y'[x]==Tan[x](1+4 Cos[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(2 cos(2x) + 1) sec(x)

y(x) → 0
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24.15.4 problem 412
Internal problem ID [3158]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 412.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1− sin(x)) y′ + cos(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve((1-sin(x))*diff(y(x),x)+y(x)*cos(x) = 0,y(x), singsol=all)� �

y(x) = c1(sin(x)− 1)

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 18� �
DSolve[(1-Sin[x])y'[x]+y[x] Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1(sin(x)− 1)

y(x) → 0
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24.15.5 problem 413
Internal problem ID [3159]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 413.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(cos(x)− sin(x)) y′ + y(sin(x) + cos(x)) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((cos(x)-sin(x))*diff(y(x),x)+y(x)*(cos(x)+sin(x)) = 0,y(x), singsol=all)� �

y(x) = c1(cos(x)− sin(x))

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 20� �
DSolve[(Cos[x]-Sin[x])y'[x]+y[x](Cos[x]+Sin[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(cos(x)− sin(x))

y(x) → 0

4428



24.15. Various 15 CHAPTER 24. ORDINARY . . .

24.15.6 problem 414
Internal problem ID [3160]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 414.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
a0 + a1

(
sin2(x)

))
y′ + a2x

(
a3 + a1

(
sin2(x)

))
+ a1y sin (2x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 56� �
dsolve((a0+a1*sin(x)^2)*diff(y(x),x)+a2*x*(a3+a1*sin(x)^2)+a1*y(x)*sin(2*x) = 0,y(x), singsol=all)� �

y(x) = −2a2xa1 sin (2x) + 2a2a1 x2 + 4a2a3 x2 − a2a1 cos (2x)− 8c1
4a1 cos (2x)− 8a0 − 4a1

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 54� �
DSolve[(a0+a1 Sin[x]^2)y'[x]+a2 x(a3+a1 Sin[x]^2)+a1 y[x] Sin[2 x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2a2x2(a1+ 2a3) + a1a2(2x sin(2x) + cos(2x)) + 4c1
4(2a0− a1 cos(2x) + a1)
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24.15.7 problem 415
Internal problem ID [3161]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 415.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− ex) y′ + exx+ (1− ex) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve((x-exp(x))*diff(y(x),x)+x*exp(x)+(1-exp(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = (x− 1) ex + c1
−x+ ex

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 25� �
DSolve[(x-Exp[x])y'[x]+x Exp[x]+(1-Exp[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 1) + c1
ex − x
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24.15.8 problem 416
Internal problem ID [3162]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 416.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x ln(x)− ax(ln(x) + 1) + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)*x*ln(x) = a*x*(1+ln(x))-y(x),y(x), singsol=all)� �

y(x) = ax+ c1
ln(x)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 16� �
DSolve[y'[x] x Log[x]==a x(1+Log[x])-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax+ c1
log(x)
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24.15.9 problem 417
Internal problem ID [3163]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 417.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ + x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(y(x)*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 39� �
DSolve[y[x] y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
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24.15.10 problem 418
Internal problem ID [3164]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 418.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ + ex2
x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(y(x)*diff(y(x),x)+x*exp(x^2) = 0,y(x), singsol=all)� �

y(x) =
√

−ex2 + c1

y(x) = −
√

−ex2 + c1

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 43� �
DSolve[y[x] y'[x]+x Exp[x^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−ex2 + 2c1

y(x) →
√

−ex2 + 2c1
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24.15.11 problem 419
Internal problem ID [3165]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 419.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ + x3 + y = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+x^3+y(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x] y'[x]+x^3+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.15.12 problem 420
Internal problem ID [3166]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 420.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

yy′ + ax+ by = 0

3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 94� �
dsolve(y(x)*diff(y(x),x)+a*x+b*y(x) = 0,y(x), singsol=all)� �

y(x) = RootOf
(
_Z 2

−e
RootOf

(
x2
(
−
(
tanh2

(√
b2−4a (2c1+_Z+2 ln(x))

2b

))
b2+4

(
tanh2

(√
b2−4a (2c1+_Z+2 ln(x))

2b

))
a+b2+4 e_Z−4a

))

+ a+ _Zb
)
x

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 74� �
DSolve[y[x] y'[x]+a x+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
a+ by(x)

x
+ y(x)2

x2

)
−

bArcTan
(

b+ 2y(x)
x√

4a− b2

)
√
4a− b2

= − log(x) + c1, y(x)
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24.15.13 problem 421
Internal problem ID [3167]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 421.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ + x e−x(1 + y) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 46� �
dsolve(y(x)*diff(y(x),x)+x*exp(-x)*(1+y(x)) = 0,y(x), singsol=all)� �

y(x) = e−
(
LambertW

(
−ec1−1−x e−x−e−x

)
ex−c1ex+ex+x+1

)
e−x

− 1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 32� �
DSolve[y[x] y'[x]+x Exp[-x](1+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1− ProductLog
(
−e−e−x(x+(1+c1)ex+1)

)
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24.15.14 problem 422
Internal problem ID [3168]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 422.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ + f(x)− g(x)y = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+f(x) = g(x)*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x] y'[x]+f[x]==g[x] y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.15.15 problem 423
Internal problem ID [3169]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 423.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

yy′ + 4x(x+ 1) + y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 37� �
dsolve(y(x)*diff(y(x),x)+4*(1+x)*x+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

c1e−2x − 4x2

y(x) = −
√

c1e−2x − 4x2

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 47� �
DSolve[y[x] y'[x]+4(1+x)x+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−4x2 + c1e−2x

y(x) →
√
−4x2 + c1e−2x
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24.15.16 problem 424
Internal problem ID [3170]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 424.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

yy′ − ax− by2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 61� �
dsolve(y(x)*diff(y(x),x) = a*x+b*y(x)^2,y(x), singsol=all)� �

y(x) = −
√
4 e2bxc1b2 − 4bxa− 2a

2b

y(x) =
√
4 e2bxc1b2 − 4bxa− 2a

2b

3 Solution by Mathematica
Time used: 2.115 (sec). Leaf size: 77� �
DSolve[y[x] y'[x]==a x+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i

√
a

(
bx+ 1

2

)
− b2c1e2bx

b

y(x) →
i

√
a

(
bx+ 1

2

)
− b2c1e2bx

b
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24.15.17 problem 425
Internal problem ID [3171]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 425.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

yy′ − b cos (x+ c)− ay2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 116� �
dsolve(y(x)*diff(y(x),x) = b*cos(x+c)+a*y(x)^2,y(x), singsol=all)� �

y(x) =
√

(4a2 + 1) (4 e2axc1a2 − 4 cos (x+ c) ab+ e2axc1 + 2 sin (x+ c) b)
4a2 + 1

y(x) = −
√
(4a2 + 1) (4 e2axc1a2 − 4 cos (x+ c) ab+ e2axc1 + 2 sin (x+ c) b)

4a2 + 1

3 Solution by Mathematica
Time used: 1.211 (sec). Leaf size: 106� �
DSolve[y[x] y'[x]== b Cos[x+c]+a y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(4a2 + 1) c1e2ax − 4ab cos(c+ x) + 2b sin(c+ x)√
4a2 + 1

y(x) →
√

(4a2 + 1) c1e2ax − 4ab cos(c+ x) + 2b sin(c+ x)√
4a2 + 1
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24.15.18 problem 426
Internal problem ID [3172]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 426.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

yy′ − a0 − a1y − a2y2 = 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 218� �
dsolve(y(x)*diff(y(x),x) = a0+a1*y(x)+a2*y(x)^2,y(x), singsol=all)� �
y(x)

=
4a0a2 tan

(
RootOf

(
2c1a2

√
4a0a2 − a1 2 + 2xa2

√
4a0a2 − a1 2 − ln

(
4a0a2

(
tan2(_Z)

)
−a12(tan2(_Z)

)
+4a0a2−a12

4a2

)√
4a0a2 − a1 2 + 2_Za1

))
− a1 2 tan

(
RootOf

(
2c1a2

√
4a0a2 − a1 2 + 2xa2

√
4a0a2 − a1 2 − ln

(
4a0a2

(
tan2(_Z)

)
−a12(tan2(_Z)

)
+4a0a2−a12

4a2

)√
4a0a2 − a1 2 + 2_Za1

))
−
√
4a0a2 − a1 2 a1

2
√

4a0a2 − a1 2 a2
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3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 123� �
DSolve[y[x] y'[x]==a0+a1 y[x]+a2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


log(#1(#1a2+ a1) + a0)−

2a1ArcTan
 2#1a2+a1√

4a0a2− a12

√
4a0a2− a12

2a2 &


[x

+ c1]

y(x) →
√
a12 − 4a0a2 − a1

2a2

y(x) → −
√

a12 − 4a0a2 + a1
2a2
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24.15.19 problem 427
Internal problem ID [3173]
Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 427.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − ax− bxy2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(y(x)*diff(y(x),x) = a*x+b*x*y(x)^2,y(x), singsol=all)� �

y(x) =

√
b (eb x2c1b− a)

b

y(x) = −

√
b (eb x2c1b− a)

b

3 Solution by Mathematica
Time used: 0.795 (sec). Leaf size: 98� �
DSolve[y[x] y'[x]==a x+b x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−a+ eb(x2+2c1)

√
b

y(x) →
√

−a+ eb(x2+2c1)
√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b
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24.15.20 problem 428
Internal problem ID [3174]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 428.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

yy′ −
(
csc2(x)

)
+ cot(x)y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 32� �
dsolve(y(x)*diff(y(x),x) = csc(x)^2-y(x)^2*cot(x),y(x), singsol=all)� �

y(x) =
√
2x+ c1
sin(x)

y(x) = −
√
2x+ c1
sin(x)

3 Solution by Mathematica
Time used: 0.476 (sec). Leaf size: 36� �
DSolve[y[x] y'[x]==Csc[x]^2- y[x]^2 Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x+ c1 csc(x)

y(x) →
√
2x+ c1 csc(x)
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24.15.21 problem 429
Internal problem ID [3175]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 429.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

yy′ −
√

y2 + a2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(y(x)*diff(y(x),x) = sqrt(y(x)^2+a^2),y(x), singsol=all)� �

x−
√

y(x)2 + a2 + c1 = 0

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 61� �
DSolve[y[x] y'[x]==Sqrt[a^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−a2 + (x+ c1)2

y(x) →
√

−a2 + (x+ c1)2

y(x) → −ia

y(x) → ia
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24.15.22 problem 430
Internal problem ID [3176]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 430.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

yy′ −
√

y2 − a2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(y(x)*diff(y(x),x) = sqrt(y(x)^2-a^2),y(x), singsol=all)� �

x+ (a− y(x)) (y(x) + a)√
y(x)2 − a2

+ c1 = 0

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 51� �
DSolve[y[x] y'[x]==Sqrt[y[x]^2-a^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
a2 + (x+ c1)2

y(x) →
√
a2 + (x+ c1)2

y(x) → −a

y(x) → a
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24.15.23 problem 431
Internal problem ID [3177]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 431.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′y + x+ f
(
x2 + y2

)
g(x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve(y(x)*diff(y(x),x)+x+f(x^2+y(x)^2)*g(x) = 0,y(x), singsol=all)� �

∫ y(x)

_b

_a
f (_a2 + x2)d_a +

∫
g(x)dx− c1 = 0

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 95� �
DSolve[y[x] y'[x]+x+f[x^2+y[x]^2] g[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
K[2]

f (x2 +K[2]2) −
∫ x

1
−2K[1]K[2]f ′(K[1]2 +K[2]2)

f (K[1]2 +K[2]2)2
dK[1]

)
dK[2]

+
∫ x

1

(
g(K[1]) + K[1]

f (K[1]2 + y(x)2)

)
dK[1] = c1, y(x)

]
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24.15.24 problem 432
Internal problem ID [3178]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 432.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + y) y′ − x− y = 0

3 Solution by Maple
Time used: 0.445 (sec). Leaf size: 73� �
dsolve((1+y(x))*diff(y(x),x) = x+y(x),y(x), singsol=all)� �

−
ln
(
− (x−1)2−(x−1)(−y(x)−1)−(−y(x)−1)2

(x−1)2

)
2

−

√
5 arctanh

(
(−2y(x)−3+x)

√
5

5x−5

)
5 − ln (x− 1)− c1 = 0

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 71� �
DSolve[(1+y[x])y'[x]==x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
x2 − y(x)2 + (x− 3)y(x)− x− 1

(x− 1)2

)

+ log(1− x) =
tanh−1

(
y(x)+2x−1√
5 (y(x)+1)

)
√
5

+ c1, y(x)
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24.15.25 problem 433
Internal problem ID [3179]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 433.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + y) y′ − x2(1− y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve((1+y(x))*diff(y(x),x) = x^2*(1-y(x)),y(x), singsol=all)� �

y(x) = 2LambertW
(
c1e−

x3
6 − 1

2

2

)
+ 1

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 61� �
DSolve[(1+y[x])y'[x]==x^2(1-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 2ProductLog
(
−1
2

√
e−

x3
3 −1+c1

)

y(x) → 1 + 2ProductLog
(
1
2

√
e−

x3
3 −1+c1

)
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24.15.26 problem 434
Internal problem ID [3180]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 434.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve((x+y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −x−
√
x2 + 2c1

y(x) = −x+
√
x2 + 2c1

3 Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 84� �
DSolve[(x+y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
x2 + e2c1

y(x) → −x+
√
x2 + e2c1

y(x) → 0

y(x) → −
√
x2 − x

y(x) →
√
x2 − x
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24.15.27 problem 435
Internal problem ID [3181]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 435.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x− y) y′ − y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve((x-y(x))*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = eLambertW
(
−x e−c1

)
+c1

3 Solution by Mathematica
Time used: 5.078 (sec). Leaf size: 25� �
DSolve[(x-y[x])y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
−e−c1x

)
+c1

y(x) → 0

4451



24.15. Various 15 CHAPTER 24. ORDINARY . . .

24.15.28 problem 436
Internal problem ID [3182]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 436.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ + x− y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 24� �
dsolve((x+y(x))*diff(y(x),x)+x-y(x) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 34� �
DSolve[(x+y[x])y'[x]+(x-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
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24.15.29 problem 437
Internal problem ID [3183]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 437.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y) y′ − x+ y = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 51� �
dsolve((x+y(x))*diff(y(x),x) = x-y(x),y(x), singsol=all)� �

y(x) =
−c1x−

√
2c21x2 + 1
c1

y(x) =
−c1x+

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 94� �
DSolve[(x+y[x])y'[x]==x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
2x2 + e2c1

y(x) → −x+
√
2x2 + e2c1

y(x) → −
√
2
√
x2 − x

y(x) →
√
2
√
x2 − x
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24.15.30 problem 438
Internal problem ID [3184]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 438.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

1− y′ − x− y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(1-diff(y(x),x) = x+y(x),y(x), singsol=all)� �

y(x) = −x+ 2 + e−xc1

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 18� �
DSolve[1-y'[x]==x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1e
−x + 2
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24.15.31 problem 439
Internal problem ID [3185]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 439.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _rational, [_Abel, 2nd type, class A]]

Solve

(x− y) y′ − y(2yx+ 1) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 18� �
dsolve((x-y(x))*diff(y(x),x) = (1+2*x*y(x))*y(x),y(x), singsol=all)� �

y(x) = − x

LambertW (−ex2c1x)

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 24� �
DSolve[(x-y[x])y'[x]==(1+2 x y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

ProductLog (x (−ex2−c1))
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24.15.32 problem 440
Internal problem ID [3186]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 440.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(x+ y) y′ + tan(y) = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 26� �
dsolve((x+y(x))*diff(y(x),x)+tan(y(x)) = 0,y(x), singsol=all)� �

x− − cos (y(x))− y(x) sin (y(x)) + c1
sin (y(x)) = 0

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 29� �
DSolve[(x+y[x])y'[x]+Tan[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x = csc(y(x))(−y(x) sin(y(x))− cos(y(x))) + c1 csc(y(x)), y(x)]
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24.15.33 problem 441
Internal problem ID [3187]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 441.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

(x− y) y′ −
(
e−

x
y + 1

)
y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 20� �
dsolve((x-y(x))*diff(y(x),x) = (exp(-x/y(x))+1)*y(x),y(x), singsol=all)� �

y(x) = − x

LambertW
(

xc1
c1x−1

)
3 Solution by Mathematica
Time used: 1.447 (sec). Leaf size: 34� �
DSolve[(x-y[x])y'[x]==(Exp[-x/y[x]]+1)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

ProductLog
(

x
x−ec1

)
y(x) → −eProductLog(1)x
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24.15.34 problem 442
Internal problem ID [3188]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 442.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + x+ y) y′ + 1 + 4x+ 3y = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 29� �
dsolve((1+x+y(x))*diff(y(x),x)+1+4*x+3*y(x) = 0,y(x), singsol=all)� �

y(x) = −3− (x− 2) (2 LambertW (c1(x− 2)) + 1)
LambertW (c1 (x− 2))

3 Solution by Mathematica
Time used: 1.386 (sec). Leaf size: 159� �
DSolve[(1+x+y[x])y'[x]+1+4 x+3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

(−2)2/3
(
−2x log

(
3(−2)2/3(y(x)+2x−1)

y(x)+x+1

)
+ (2x− 1) log

(
−3(−2)2/3(x−2)

y(x)+x+1

)
+ log

(
3(−2)2/3(y(x)+2x−1)

y(x)+x+1

)
+ y(x)

(
log
(
−3(−2)2/3(x−2)

y(x)+x+1

)
− log

(
3(−2)2/3(y(x)+2x−1)

y(x)+x+1

)
+ 1
)
+ x+ 1

)
9(y(x) + 2x− 1) = 1

9(−2)2/3 log(x−2)+c1, y(x)
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24.15.35 problem 443
Internal problem ID [3189]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 15
Problem number: 443.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y + 2) y′ + x+ y − 1 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 39� �
dsolve((2+x+y(x))*diff(y(x),x) = 1-x-y(x),y(x), singsol=all)� �

y(x) = −x− 2−
√
−6c1 + 6x+ 4

y(x) = −x− 2 +
√
−6c1 + 6x+ 4

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 43� �
DSolve[(2+x+y[x])y'[x]==1-x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
6x+ 4 + c1 − 2

y(x) → −x+
√
6x+ 4 + c1 − 2
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24.16.1 problem 444
Internal problem ID [3190]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 444.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3− x− y) y′ − 1− x+ 3y = 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 28� �
dsolve((3-x-y(x))*diff(y(x),x) = 1+x-3*y(x),y(x), singsol=all)� �

y(x) = 1 + (x− 2) (LambertW (−2c1(x− 2)) + 2)
LambertW (−2c1 (x− 2))

3 Solution by Mathematica
Time used: 1.072 (sec). Leaf size: 159� �
DSolve[(3-x-y[x])y'[x]==1+x-3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

22/3
(
x
(
− log

(
−3 22/3(−y(x)+x−1)

y(x)+x−3

))
+ (x− 1) log

(
6 22/3(x−2)
y(x)+x−3

)
+ log

(
−3 22/3(−y(x)+x−1)

y(x)+x−3

)
+ y(x)

(
− log

(
6 22/3(x−2)
y(x)+x−3

)
+ log

(
−3 22/3(−y(x)+x−1)

y(x)+x−3

)
− 1
)
− x+ 3

)
9(−y(x) + x− 1) = 1

92
2/3 log(x−2)+c1, y(x)
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24.16.2 problem 445
Internal problem ID [3191]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 445.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3− x+ y) y′ − 11 + 4x− 3y = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 30� �
dsolve((3-x+y(x))*diff(y(x),x) = 11-4*x+3*y(x),y(x), singsol=all)� �

y(x) = −1 + (x− 2) (2 LambertW (−c1(x− 2)) + 1)
LambertW (−c1 (x− 2))

3 Solution by Mathematica
Time used: 1.402 (sec). Leaf size: 179� �
DSolve[(3-x+y[x])y'[x]==11-4 x+3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

(−2)2/3
(
−2x log

(
3(−2)2/3(−y(x)+2x−5)

−y(x)+x−3

)
+ (2x− 5) log

(
−3(−2)2/3(x−2)

−y(x)+x−3

)
+ 5 log

(
3(−2)2/3(−y(x)+2x−5)

−y(x)+x−3

)
+ y(x)

(
− log

(
−3(−2)2/3(x−2)

−y(x)+x−3

)
+ log

(
3(−2)2/3(−y(x)+2x−5)

−y(x)+x−3

)
− 1
)
+ x− 3

)
9(−y(x) + 2x− 5) = 1

9(−2)2/3 log(x−2)+c1, y(x)
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24.16.3 problem 446
Internal problem ID [3192]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 446.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(y + 2x) y′ + x− 2y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 24� �
dsolve((2*x+y(x))*diff(y(x),x)+x-2*y(x) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
4_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 36� �
DSolve[(2 x+y[x])y'[x]+(x-2 y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
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24.16.4 problem 447
Internal problem ID [3193]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 447.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2x− y + 2) y′ + 3 + 6x− 3y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve((2+2*x-y(x))*diff(y(x),x)+3+6*x-3*y(x) = 0,y(x), singsol=all)� �

y(x) = 2x−
3 LambertW

(
− e

25x
3 e

7
3 c1

3

)
5 + 7

5

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30� �
DSolve[(2+2 x-y[x])y'[x]+3(1+2 x- y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3
5ProductLog

(
−e

25x
3 −1+c1

)
+ 2x+ 7

5
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24.16.5 problem 448
Internal problem ID [3194]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 448.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], [_Abel, 2nd type, class C], _dAlembert]

Solve

(2x− y + 3) y′ + 2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve((3+2*x-y(x))*diff(y(x),x)+2 = 0,y(x), singsol=all)� �

y(x) = LambertW
(
−2c1e−2x−4)+ 2x+ 4

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 22� �
DSolve[(3+2 x-y[x])y'[x]+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
−2c1e−2(x+2))+ 2x+ 4
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24.16.6 problem 449
Internal problem ID [3195]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 449.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2x− y + 4) y′ + 5 + x− 2y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 182� �
dsolve((4+2*x-y(x))*diff(y(x),x)+5+x-2*y(x) = 0,y(x), singsol=all)� �
y(x) = 2

−

(x+ 1)


c21


−

3
√
3
√

27c21 (x+ 1)2 − 1 +27c1(x+1)

 1
3

6c1(x+1) − 1

2c1(x+1)

3
√
3
√

27c21 (x+ 1)2 − 1 +27c1(x+1)

 1
3
+

i

√
3



3

√
3
√

27c21 (x+ 1)2 − 1 +27c1(x+1)


1
3

3c1(x+1) − 1

c1(x+1)

3

√
3
√
27c21 (x+ 1)2 − 1 +27c1(x+1)


1
3


2


+ c21


c21
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3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 629� �
DSolve[(4+2 x-y[x])y'[x]+5+x-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → 2(x+ 2)

+ 3(x+ 1)

1

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

−

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

(x+1)2 cosh
(

3c1
8

)
+(x+1)2 sinh

(
3c1
8

)
−1

− 1

y(x) → 2


x

+ 3(x+ 1)

−1−i

√
3

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

+

(
1−i

√
3
)

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

(x+1)2 cosh
(

3c1
8

)
+(x+1)2 sinh

(
3c1
8

)
−1

− 2

+ 2



y(x) → 2


x

+ 3(x+ 1)

i

(√
3 +i

)

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

+

(
1+i

√
3
)

3

√
−e

3c1
4 (x+ 1)4 + 2e

3c1
8 (x+ 1)2 +

√
e

3c1
8 (x+ 1)2

(
−1 + e

3c1
8 (x+ 1)2

)
3 − 1

(x+1)2 cosh
(

3c1
8

)
+(x+1)2 sinh

(
3c1
8

)
−1

− 2

+ 2
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24.16.7 problem 450
Internal problem ID [3196]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 450.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(5− 2x− y) y′ + 4− x− 2y = 0

3 Solution by Maple
Time used: 0.184 (sec). Leaf size: 32� �
dsolve((5-2*x-y(x))*diff(y(x),x)+4-x-2*y(x) = 0,y(x), singsol=all)� �

y(x) = 1−
2c1(x− 2) +

√
3 (x− 2)2 c21 + 1
c1

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 49� �
DSolve[(5-2 x-y[x])y'[x]+4-x-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x−
√
3(x− 4)x+ 25 + c1 + 5

y(x) → −2x+
√

3(x− 4)x+ 25 + c1 + 5
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24.16.8 problem 451
Internal problem ID [3197]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 451.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1− 3x+ y) y′ − 2x+ 2y = 0

3 Solution by Maple
Time used: 0.192 (sec). Leaf size: 38� �
dsolve((1-3*x+y(x))*diff(y(x),x) = 2*x-2*y(x),y(x), singsol=all)� �

y(x) = 1
2 −

(2x− 1)
(
c1 + c1RootOf

(
(2x− 1)3 c1_Z 4 − _Z − 3

))
2c1

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 4937� �
DSolve[(1-3 x+y[x])y'[x]==2(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.16.9 problem 452
Internal problem ID [3198]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 452.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(2− 3x+ y) y′ + 5− 2x− 3y = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 32� �
dsolve((2-3*x+y(x))*diff(y(x),x)+5-2*x-3*y(x) = 0,y(x), singsol=all)� �

y(x) = 1−
−3c1(x− 1) +

√
11 (x− 1)2 c21 + 1
c1

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 59� �
DSolve[(2-3 x+y[x])y'[x]+5-2 x-3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x− i
√

−11(x− 2)x− 4− c1 − 2

y(x) → 3x+ i
√
−11(x− 2)x− 4− c1 − 2
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24.16.10 problem 453
Internal problem ID [3199]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 453.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(4x− y) y′ + 2x− 5y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
dsolve((4*x-y(x))*diff(y(x),x)+2*x-5*y(x) = 0,y(x), singsol=all)� �

y(x) = −4c1x−
√
−12c1x+ 1 − 1
2c1

y(x) = −4c1x+
√
−12c1x+ 1 − 1
2c1

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 80� �
DSolve[(4 x-y[x])y'[x]+2 x-5 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−4x− e

c1
2
√
12x+ ec1 − ec1

)
y(x) → 1

2

(
−4x+ e

c1
2
√
12x+ ec1 − ec1

)
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24.16.11 problem 454
Internal problem ID [3200]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 454.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(6− 4x− y) y′ − 2x+ y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 254� �
dsolve((6-4*x-y(x))*diff(y(x),x) = 2*x-y(x),y(x), singsol=all)� �
y(x) = 2

+

12
√
3 (x− 1)

√
(x− 1) (27c1 (x− 1)− 4)

c1
c21 + 108(x− 1)2 c21 − 72c1(x− 1) + 8

 1
3

12c1
− 6c1(x− 1)− 1

3c1

12
√
3 (x− 1)

√
(x− 1) (27c1 (x− 1)− 4)

c1
c21 + 108 (x− 1)2 c21 − 72c1 (x− 1) + 8

 1
3

− 3c1(x− 1) + 1
3c1

−

i
√
3



12
√
3 (x−1)

√
(x− 1) (27c1 (x− 1)− 4)

c1
c21+108(x−1)2c21−72c1(x−1)+8


1
3

6c1 + 4c1(x−1)− 2
3

c1

12
√
3 (x−1)

√
(x− 1) (27c1 (x− 1)− 4)

c1
c21+108(x−1)2c21−72c1(x−1)+8


1
3


2
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3 Solution by Mathematica
Time used: 79.002 (sec). Leaf size: 2563� �
DSolve[(6-4 x-y[x])y'[x]==2 x -y[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

4473



24.16. Various 16 CHAPTER 24. ORDINARY . . .

24.16.12 problem 455
Internal problem ID [3201]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 455.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + 5x− y) y′ + 5 + x− 5y = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 208� �
dsolve((1+5*x-y(x))*diff(y(x),x)+5+x-5*y(x) = 0,y(x), singsol=all)� �

y(x) = 1 +

6
√
3 x

√
x (27c1x+ 2)

c1
c21 + 54c21x2 + 18c1x+ 1

 1
3

6c1
+ 12c1x+ 1

6c1

6
√
3 x

√
x (27c1x+ 2)

c1
c21 + 54c21x2 + 18c1x+ 1

 1
3
− 3c1x+ 1

3c1

−

i
√
3



6
√
3 x

√
x (27c1x+ 2)

c1
c21+54c21x2+18c1x+1


1
3

3c1 − 12c1x+1

3c1

6
√
3 x

√
x (27c1x+ 2)

c1
c21+54c21x2+18c1x+1


1
3


2
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3 Solution by Mathematica
Time used: 55.91 (sec). Leaf size: 925� �
DSolve[(1+5 x-y[x])y'[x]+5+x-5 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 1

]
+ 5x+ 1

y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 2

]
+ 5x+ 1

y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 3

]
+ 5x+ 1

y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 4

]
+ 5x+ 1

y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 5

]
+ 5x+ 1

y(x) →

− 1
Root

[
#16

(
186624x4 + 186624e

12c1
25 x6

)
+#15

(
−186624x3 − 186624e

12c1
25 x5

)
+#14

(
69984x2 + 77760e

12c1
25 x4

)
+#13

(
−11664x− 17280e

12c1
25 x3

)
+#12

(
729 + 2160e

12c1
25 x2

)
− 144#1e

12c1
25 x+ 4e

12c1
25 &, 6

]
+ 5x+ 1
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24.16.13 problem 456
Internal problem ID [3202]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 456.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(a+ bx+ y) y′ + a− bx− y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 91� �
dsolve((a+b*x+y(x))*diff(y(x),x)+a-b*x-y(x) = 0,y(x), singsol=all)� �

y(x) =
−b2x+ 2LambertW

(
e−

c1b
2

2a e
b2x
2a e−

c1b
a e

b
2 e

bx
a e−

c1
2a e−

1
2 e

x
2a

2a

)
a− ab− bx+ a

b+ 1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 49� �
DSolve[(a+b x+y[x])y'[x]+a-b x-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2aProductLog

(
−e

(b+1)2x
2a −1+c1

)
+ a(−b) + a− b(b+ 1)x

b+ 1
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24.16.14 problem 457
Internal problem ID [3203]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 457.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve (
x2 − y

)
y′ + x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve((x^2-y(x))*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
4c1e−2x2−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 29� �
DSolve[(x^2-y[x])y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−e−2x2−1+c1

))
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24.16.15 problem 458
Internal problem ID [3204]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 458.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class A]]

Solve (
x2 − y

)
y′ − 4yx = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 53� �
dsolve((x^2-y(x))*diff(y(x),x) = 4*x*y(x),y(x), singsol=all)� �

y(x) = −
c1

(
−c1 +

√
c21 − 4x2

)
2 − x2

y(x) =
c1

(
c1 +

√
c21 − 4x2

)
2 − x2
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3 Solution by Mathematica
Time used: 1.814 (sec). Leaf size: 206� �
DSolve[(x^2-y[x])y'[x]==4 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + 2− 2i
i

√
2√

e
2c1
9 x2 − i

− (1− i)



y(x) → x2

1 + 2− 2i

(−1 + i)− i

√
2√

e
2c1
9 x2 − i



y(x) → x2

1 + 2− 2i

(−1 + i)−
√
2√

e
2c1
9 x2 + i



y(x) → x2

1 + 2− 2i√
2√

e
2c1
9 x2 + i

− (1− i)


y(x) → 0

y(x) → −x2
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24.16.16 problem 459
Internal problem ID [3205]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 16
Problem number: 459.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

(y − cot(x) csc(x)) y′ + csc(x) (1 + cos(x)y) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 70� �
dsolve((y(x)-cot(x)*csc(x))*diff(y(x),x)+csc(x)*(1+y(x)*cos(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −
− sin(x)

√
c1 (sin2(x)) + 1

sin(x)2 + cos(x)

cos2(x)− 1

y(x) = −
sin(x)

√
c1 (sin2(x)) + 1

sin(x)2 + cos(x)

cos2(x)− 1

3 Solution by Mathematica
Time used: 1.343 (sec). Leaf size: 85� �
DSolve[(y[x]-Cot[x] Csc[x])y'[x]+Csc[x](1+y[x] Cos[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot(x) csc(x)− i csc2(x)
√

(−1 + c1) cos(2x)− 1− c1√
2

y(x) → cot(x) csc(x) + i csc2(x)
√
(−1 + c1) cos(2x)− 1− c1√

2
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24.17.1 problem 460
Internal problem ID [3206]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 460.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

2yy′ + 2x+ x2 + y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 37� �
dsolve(2*y(x)*diff(y(x),x)+2*x+x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

e−xc1 − x2

y(x) = −
√

e−xc1 − x2

3 Solution by Mathematica
Time used: 0.455 (sec). Leaf size: 47� �
DSolve[2 y[x] y'[x]+2 x+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x2 + c1e−x

y(x) →
√

−x2 + c1e−x
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24.17.2 problem 461
Internal problem ID [3207]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 461.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2yy′ − xy2 − x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(2*y(x)*diff(y(x),x) = x*y(x)^2+x^3,y(x), singsol=all)� �

y(x) =
√
ex2

2 c1 − x2 − 2

y(x) = −
√
ex2

2 c1 − x2 − 2

3 Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 57� �
DSolve[2 y[x] y'[x]==x y[x]^2+x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + c1e

x2
2 − 2

y(x) →
√

−x2 + c1e
x2
2 − 2
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24.17.3 problem 462
Internal problem ID [3208]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 462.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x− 2y) y′ − y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve((x-2*y(x))*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = e
LambertW

(
−x e−

c1
2

2

)
+ c1

2

3 Solution by Mathematica
Time used: 10.406 (sec). Leaf size: 31� �
DSolve[(x-2 y[x])y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

2ProductLog
(
−1

2e
− c1

2 x
)

y(x) → 0
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24.17.4 problem 463
Internal problem ID [3209]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 463.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 2y) y′ + 2x− y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 22� �
dsolve((x+2*y(x))*diff(y(x),x)+2*x-y(x) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
ln
(

1
cos (_Z )2

)
+ _Z + 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 30� �
DSolve[(x+2 y[x])y'[x]+2 x -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ log

(
y(x)2
x2 + 1

)
= −2 log(x) + c1, y(x)

]
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24.17.5 problem 464
Internal problem ID [3210]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 464.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x− 2y) y′ + 2x+ y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 53� �
dsolve((x-2*y(x))*diff(y(x),x)+2*x+y(x) = 0,y(x), singsol=all)� �

y(x) =
c1x
2 −

√
5c21x2 + 4

2
c1

y(x) =
c1x
2 +

√
5c21x2 + 4

2
c1

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 102� �
DSolve[(x-2 y[x])y'[x]+2 x+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
5x2 − 4ec1

)
y(x) → 1

2

(
x+

√
5x2 − 4ec1

)
y(x) → 1

2

(
x−

√
5
√
x2
)

y(x) → 1
2

(√
5
√
x2 + x

)
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24.17.6 problem 465
Internal problem ID [3211]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 465.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(1 + x− 2y) y′ − 1− 2x+ y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 38� �
dsolve((1+x-2*y(x))*diff(y(x),x) = 1+2*x-y(x),y(x), singsol=all)� �

y(x) = 1
3 −

− (1+3x)c1
2 +

√
−3 (1 + 3x)2 c21 + 4

2
3c1

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 65� �
DSolve[(1+x-2 y[x])y'[x]==1+2 x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x− i

√
x(3x+ 2)− 1− 4c1 + 1

)
y(x) → 1

2

(
x+ i

√
x(3x+ 2)− 1− 4c1 + 1

)
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24.17.7 problem 466
Internal problem ID [3212]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 466.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 2y + 1) y′ + 1− x− 2y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve((1+x+2*y(x))*diff(y(x),x)+1-x-2*y(x) = 0,y(x), singsol=all)� �

y(x) = −x

2 +
2LambertW

(
e−

1
4 e

9x
4 c1

4

)
3 + 1

6

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 30� �
DSolve[(1+x+2 y[x])y'[x]+1-x-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
4ProductLog

(
−e

9x
4 −1+c1

)
− 3x+ 1

)
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24.17.8 problem 467
Internal problem ID [3213]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 467.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 2y + 1) y′ + 7 + x− 4y = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 254� �
dsolve((1+x+2*y(x))*diff(y(x),x)+7+x-4*y(x) = 0,y(x), singsol=all)� �
y(x) = 1

+

12
√
3 (3 + x)

√
(3 + x) (27 (3 + x) c1 − 32)

c1
c21 + 108(3 + x)2 c21 − 576(3 + x) c1 + 512

 1
3

12c1
− 4(3(3 + x) c1 − 4)

3c1

12
√
3 (3 + x)

√
(3 + x) (27 (3 + x) c1 − 32)

c1
c21 + 108 (3 + x)2 c21 − 576 (3 + x) c1 + 512

 1
3

+ 3(3 + x) c1 − 4
3c1

−

i
√
3



12
√
3 (3+x)

√
(3 + x) (27 (3 + x) c1 − 32)

c1
c21+108(3+x)2c21−576(3+x)c1+512


1
3

6c1 + 8(3+x)c1− 32
3

c1

12
√
3 (3+x)

√
(3 + x) (27 (3 + x) c1 − 32)

c1
c21+108(3+x)2c21−576(3+x)c1+512


1
3


2
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3 Solution by Mathematica
Time used: 118.791 (sec). Leaf size: 2587� �
DSolve[(1+x+2 y[x])y'[x]+7+x-4 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.17.9 problem 468
Internal problem ID [3214]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 468.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

2(x+ y) y′ + x2 + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 51� �
dsolve(2*(x+y(x))*diff(y(x),x)+x^2+2*y(x) = 0,y(x), singsol=all)� �

y(x) = −x−
√
−3x3 + 9x2 − 9c1

3

y(x) = −x+
√

−3x3 + 9x2 − 9c1
3

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 53� �
DSolve[2(x+y[x])y'[x]+x^2+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
−x3

3 + x2 + c1

y(x) → −x+
√

−x3

3 + x2 + c1
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24.17.10 problem 469
Internal problem ID [3215]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 469.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(3 + 2x− 2y) y′ − 1− 6x+ 2y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 36� �
dsolve((3+2*x-2*y(x))*diff(y(x),x) = 1+6*x-2*y(x),y(x), singsol=all)� �

y(x) = 2−
−(2x− 1) c1 +

√
−2 (2x− 1)2 c21 + 1
2c1

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 63� �
DSolve[(3+2 x-2 y[x])y'[x]==1+6 x-2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 1
2i
√

8(x− 1)x− 9− 4c1 + 3
2

y(x) → x+ 1
2i
√

8(x− 1)x− 9− 4c1 + 3
2
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24.17.11 problem 470
Internal problem ID [3216]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 470.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1− 4x− 2y) y′ + 2x+ y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve((1-4*x-2*y(x))*diff(y(x),x)+2*x+y(x) = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
−2 e4e−25xe25c1

)
+4−25x+25c1

5 + 2
5 − 2x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 28� �
DSolve[(1-4 x-2 y[x])y'[x]+2 x+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
10ProductLog

(
−e−25x−1+c1

)
− 2x+ 2

5
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24.17.12 problem 471
Internal problem ID [3217]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 471.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(−2y + 6x) y′ − 2− 3x+ y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve((6*x-2*y(x))*diff(y(x),x) = 2+3*x-y(x),y(x), singsol=all)� �

y(x) = e
−LambertW

(
− e

25x
4 e−1e−

25c1
4

2

)
+ 25x

4 −1− 25c1
4

5 + 3x− 2
5

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 29� �
DSolve[(6 x-2 y[x])y'[x]==2+3 x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x− 2
5

(
1 + ProductLog

(
−e

25x
4 −1+c1

))

4494



24.17. Various 17 CHAPTER 24. ORDINARY . . .

24.17.13 problem 472
Internal problem ID [3218]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 472.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(19 + 9x+ 2y) y′ + 18− 2x− 6y = 0

3 Solution by Maple
Time used: 0.909 (sec). Leaf size: 29� �
dsolve((19+9*x+2*y(x))*diff(y(x),x)+18-2*x-6*y(x) = 0,y(x), singsol=all)� �

y(x) = 4 + 4(3 + x) c1 +
√

−40 (3 + x) c1 + 1 − 1
8c1
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3 Solution by Mathematica
Time used: 5.829 (sec). Leaf size: 236� �
DSolve[(19+9 x+2 y[x])y'[x]+18-2 x-6 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −9x
2 + (5− 5i)(x+ 3)

i

√
2√

e
2c1
9 (x+ 3)− i

+ (1− i)
− 19

2

y(x) → −9x
2 + (5− 5i)(x+ 3)

(1− i)− i

√
2√

e
2c1
9 (x+ 3)− i

− 19
2

y(x) → −9x
2 + (5− 5i)(x+ 3)

(1− i)−
√
2√

e
2c1
9 (x+ 3) + i

− 19
2

y(x) → −9x
2 + (5− 5i)(x+ 3)√

2√
e

2c1
9 (x+ 3) + i

+ (1− i)
− 19

2

y(x) → −2(x+ 1)

y(x) → x+ 11
2
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24.17.14 problem 473
Internal problem ID [3219]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 473.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve (
x3 + 2y

)
y′ − 3x(2− yx) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 51� �
dsolve((x^3+2*y(x))*diff(y(x),x) = 3*x*(2-x*y(x)),y(x), singsol=all)� �

y(x) = −x3

2 −
√
x6 + 12x2 − 4c1

2

y(x) = −x3

2 +
√
x6 + 12x2 − 4c1

2

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 65� �
DSolve[(x^3+2 y[x])y'[x]==3 x(2 - x y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−x3 −

√
x6 + 12x2 + 4c1

)
y(x) → 1

2

(
−x3 +

√
x6 + 12x2 + 4c1

)

4497



24.17. Various 17 CHAPTER 24. ORDINARY . . .

24.17.15 problem 474
Internal problem ID [3220]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 474.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

(tan(x) sec(x)− 2y) y′ + sec(x) (1 + 2 sin(x)y) = 0

7 Solution by Maple� �
dsolve((tan(x)*sec(x)-2*y(x))*diff(y(x),x)+sec(x)*(1+2*y(x)*sin(x)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(Tan[x] Sec[x]-2 y[x])y'[x]+Sec[x](1+2 y[x] Sin[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.17.16 problem 475
Internal problem ID [3221]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 475.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve (
x e−x − 2y

)
y′ − 2 e−2xx+

(
e−x + x e−x − 2y

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 89� �
dsolve((x*exp(-x)-2*y(x))*diff(y(x),x) = 2*x*exp(-2*x)-(exp(-x)+x*exp(-x)-2*y(x))*y(x),y(x), singsol=all)� �

y(x) =
e−2x

(
x ex −

√
−3 e2xx2 + 4c1e2x

)
2

y(x) =
e−2x

(
x ex +

√
−3 e2xx2 + 4c1e2x

)
2

3 Solution by Mathematica
Time used: 0.769 (sec). Leaf size: 81� �
DSolve[(x Exp[-x]-2 y[x])y'[x]==2 x Exp[-2 x]-(Exp[-x]+x Exp[-x]-2 y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2x
(
exx−

√
e2x (−3x2 + 4c1)

)
y(x) → 1

2e
−2x
(
exx+

√
e2x (−3x2 + 4c1)

)

4499



24.17. Various 17 CHAPTER 24. ORDINARY . . .

24.17.17 problem 476
Internal problem ID [3222]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 17
Problem number: 476.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3yy′ + 5 cot(x) cot(y)
(
cos2(y)

)
= 0

3 Solution by Maple
Time used: 0.348 (sec). Leaf size: 60� �
dsolve(3*y(x)*diff(y(x),x)+5*cot(x)*cot(y(x))*cos(y(x))^2 = 0,y(x), singsol=all)� �
10 ln (sin(x)) cos (2y(x))− 3 tan (y(x)) cos (2y(x)) + 10c1 cos (2y(x)) + 10 ln (sin(x))− 3 tan (y(x)) + 10c1 + 6y(x)

10 cos (2y(x)) + 10
= 0

3 Solution by Mathematica
Time used: 0.497 (sec). Leaf size: 30� �
DSolve[3 y[x] y'[x]+5 Cot[x] Cot[y[x]] Cos[y[x]]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
40 sin(x)e 3

10
(
y(x) sec2(y(x))−tan(y(x))

)
= c1, y(x)

]
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24.18 Various 18

Local contents
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24.18.1 problem 477
Internal problem ID [3223]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 477.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3(−y + 2) y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(3*(2-y(x))*diff(y(x),x)+x*y(x) = 0,y(x), singsol=all)� �

y(x) = e
−LambertW

− e−
x2
12 − c1

6
2

−x2
12−

c1
6

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 59� �
DSolve[3(2-y[x])y'[x]+x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2ProductLog
(
−1
2

√
e−

x2
6 −c1

)

y(x) → −2ProductLog
(
1
2

√
e−

x2
6 −c1

)
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24.18.2 problem 478
Internal problem ID [3224]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 478.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(−3y + x) y′ + 4 + 3x− y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 242� �
dsolve((x-3*y(x))*diff(y(x),x)+4+3*x-y(x) = 0,y(x), singsol=all)� �
y(x) = −1

2

−

(
− 1

2+
i

√
3

2

)6


−144

108(3+2x)3c1+12

√
−96 (3 + 2x)9 c31 + 81 (3 + 2x)6 c21

 1
3

− 3456(3+2x)3c1108(3+2x)3c1+12

√
−96 (3 + 2x)9 c31 + 81 (3 + 2x)6 c21


1
3
+864i

√
3



108(3+2x)3c1+12

√
−96 (3 + 2x)9 c31 + 81 (3 + 2x)6 c21


1
3

6 − 4(3+2x)3c1108(3+2x)3c1+12

√
−96 (3 + 2x)9 c31 + 81 (3 + 2x)6 c21


1
3





2

2985984c1 − (3 + 2x)3

2 (3 + 2x)2
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3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 781� �
DSolve[(x-3 y[x])y'[x]+4+3 x-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 1

])

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 2

])

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 3

])

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 4

])

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 5

])

y(x) → 1
3

(
x

− 1
Root

[
#16 (1024x6 + 9216x5 + 34560x4 + 69120x3 + 77760x2 + 46656x+ 11664 + 16e12c1) + #14 (−384x4 − 2304x3 − 5184x2 − 5184x− 1944) + #13 (64x3 + 288x2 + 432x+ 216) + #12 (36x2 + 108x+ 81) + #1(−12x− 18) + 1&, 6

])
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24.18.3 problem 479
Internal problem ID [3225]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 479.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(4− x− 3y) y′ + 3− x− 3y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 21� �
dsolve((4-x-3*y(x))*diff(y(x),x)+3-x-3*y(x) = 0,y(x), singsol=all)� �

y(x) = −x

3 −
LambertW

(
− e

4x
3 e

5
3 c1

3

)
2 + 5

6

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 30� �
DSolve[(4-x-3 y[x])y'[x]+3-x-3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
−3ProductLog

(
−e

4x
3 −1+c1

)
− 2x+ 5

)
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24.18.4 problem 480
Internal problem ID [3226]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 480.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2 + 2x+ 3y) y′ + 2x+ 3y − 1 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve((2+2*x+3*y(x))*diff(y(x),x) = 1-2*x-3*y(x),y(x), singsol=all)� �

y(x) = −2x
3 + 3LambertW

(
e−x

9 c1e−
7
9

9

)
+ 7

3

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 30� �
DSolve[(2+2 x+3 y[x])y'[x]==1-2 x-3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
(
9ProductLog

(
−e−

x
9−1+c1

)
− 2x+ 7

)
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24.18.5 problem 481
Internal problem ID [3227]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 481.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(5− 2x− 3y) y′ + 1− 2x− 3y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve((5-2*x-3*y(x))*diff(y(x),x)+1-2*x-3*y(x) = 0,y(x), singsol=all)� �

y(x) = −2x
3 − 4 LambertW

(
−e x

12 c1e−
7
12

12

)
− 7

3

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30� �
DSolve[(5-2 x-3 y[x])y'[x]+1-2 x -3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4ProductLog
(
−e

x
12−1+c1

)
− 2x

3 − 7
3
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24.18.6 problem 482
Internal problem ID [3228]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 482.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + 9x− 3y) y′ + 2 + 3x− y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve((1+9*x-3*y(x))*diff(y(x),x)+2+3*x-y(x) = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
3 e−20xe−3e20c1

)
−20x−3+20c1

2 + 3x+ 1
2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 26� �
DSolve[(1+9 x-3 y[x])y'[x]+2+3 x-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
ProductLog

(
−e−20x−1+c1

)
+ 18x+ 3

)
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24.18.7 problem 483
Internal problem ID [3229]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 483.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 4y) y′ + 4x− y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve((x+4*y(x))*diff(y(x),x)+4*x-y(x) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2 ln

(
1

cos (_Z )2
)
+ _Z + 4 ln(x) + 4c1

))
x

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 32� �
DSolve[(x+4 y[x])y'[x]+4 x-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ 2 log

(
y(x)2
x2 + 1

)
= −4 log(x) + c1, y(x)

]
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24.18.8 problem 484
Internal problem ID [3230]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 484.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3 + 2x+ 4y) y′ − x− 2y − 1 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 20� �
dsolve((3+2*x+4*y(x))*diff(y(x),x) = 1+x+2*y(x),y(x), singsol=all)� �

y(x) = −x

2 + LambertW (e5e8xc1)
8 − 5

8

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 26� �
DSolve[(3+2 x+4 y[x])y'[x]==1+x+2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
ProductLog

(
−e8x−1+c1

)
− 4x− 5

)
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24.18.9 problem 485
Internal problem ID [3231]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 485.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(5 + 2x− 4y) y′ − 3− x+ 2y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 41� �
dsolve((5+2*x-4*y(x))*diff(y(x),x) = 3+x-2*y(x),y(x), singsol=all)� �

y(x) = x

2 + 5
4 −

√
4c1 − 4x+ 25

4

y(x) = x

2 + 5
4 +

√
4c1 − 4x+ 25

4

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 61� �
DSolve[(5+2 x-4 y[x])y'[x]==3+x-2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
2x− i

√
4x− 25− 16c1 + 5

)
y(x) → 1

4
(
2x+ i

√
4x− 25− 16c1 + 5

)
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24.18.10 problem 486
Internal problem ID [3232]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 486.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(5 + 3x− 4y) y′ − 2− 7x+ 3y = 0

3 Solution by Maple
Time used: 0.207 (sec). Leaf size: 38� �
dsolve((5+3*x-4*y(x))*diff(y(x),x) = 2+7*x-3*y(x),y(x), singsol=all)� �

y(x) = 29
19 −

−3(−7+19x)c1
2 +

√
−19 (−7 + 19x)2 c21 + 4

2
38c1

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 69� �
DSolve[(5+3 x-4 y[x])y'[x]==2+7 x-3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
3x− i

√
x(19x− 14)− 25− 16c1 + 5

)
y(x) → 1

4

(
3x+ i

√
x(19x− 14)− 25− 16c1 + 5

)
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24.18.11 problem 487
Internal problem ID [3233]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 487.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class C], _dAlembert]

Solve

4(−x− y + 1) y′ + 2− x = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 29� �
dsolve(4*(1-x-y(x))*diff(y(x),x)+2-x = 0,y(x), singsol=all)� �

y(x) = −1− (x− 2) (−1 + LambertW (−c1(x− 2)))
2 LambertW (−c1 (x− 2))

3 Solution by Mathematica
Time used: 3.315 (sec). Leaf size: 109� �
DSolve[4(1-x-y[x])y'[x]+2-x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

22/3
(
x log

(
x−2

y(x)+x−1

)
− x log

(
2y(x)+x
y(x)+x−1

)
+ 2y(x)

(
log
(

x−2
y(x)+x−1

)
− log

(
2y(x)+x
y(x)+x−1

)
+ 1
)
+ 2x− 2

)
9(2y(x) + x) = 1

92
2/3 log(x−2)+c1, y(x)
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24.18.12 problem 488
Internal problem ID [3234]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 488.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(11− 11x− 4y) y′ − 62 + 8x+ 25y = 0

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 377� �
dsolve((11-11*x-4*y(x))*diff(y(x),x) = 62-8*x-25*y(x),y(x), singsol=all)� �
y(x) = 22

9

+

36(−1 + 9x)

−

64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3

27 − 16

27

64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3
− 19

27 + 2i
√
3


64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3

54 − 8

27

64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3




−3
(
64− 8748 (−1 + 9x)2 c1 + 108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

) 1
3

− 4864−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3
+ 24 + 162i

√
3


64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3

54 − 8

27

64−8748(−1+9x)2c1+108

√
6561 (−1 + 9x)4 c21 − 96 (−1 + 9x)2 c1

 1
3


3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 1677� �
DSolve[(11-11 x-4 y[x])y'[x]==62-8x -25 y[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.13 problem 489
Internal problem ID [3235]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 489.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(6 + 3x+ 5y) y′ − 2− x− 7y = 0

3 Solution by Maple
Time used: 0.261 (sec). Leaf size: 32� �
dsolve((6+3*x+5*y(x))*diff(y(x),x) = 2+x+7*y(x),y(x), singsol=all)� �

y(x) = −RootOf
(
(x+ 2)3 c1_Z 12 − 5_Z 3 + 6

)3 (x+ 2) + x+ 2

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 4961� �
DSolve[(6+3 x+5 y[x])y'[x]==2 + x+7 y[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.14 problem 490
Internal problem ID [3236]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 490.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(7x+ 5y) y′ + 10x+ 8y = 0

3 Solution by Maple
Time used: 0.191 (sec). Leaf size: 51� �
dsolve((7*x+5*y(x))*diff(y(x),x)+10*x+8*y(x) = 0,y(x), singsol=all)� �

y(x) = −
x
(
2c21 − c21RootOf

(
_Z 25c1x

5 − 2_Z 20c1x
5 + _Z 15c1x

5 − 1
)5)

c21

3 Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 276� �
DSolve[(7 x+5 y[x])y'[x]+10 x+8 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 1

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 2

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 3

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 4

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 5

]
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24.18.15 problem 491
Internal problem ID [3237]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 491.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve (
x+ 4x3 + 5y

)
y′ + 7x3 + 3x2y + 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 3020� �
dsolve((x+4*x^3+5*y(x))*diff(y(x),x)+7*x^3+3*x^2*y(x)+4*y(x) = 0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.44 (sec). Leaf size: 3591� �
DSolve[(x+4 x^3+5 y[x])y'[x]+7 x^3+3 x^2 y[x]+4 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.16 problem 492
Internal problem ID [3238]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 492.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(5− x+ 6y) y′ − 3 + x− 4y = 0

3 Solution by Maple
Time used: 0.948 (sec). Leaf size: 29� �
dsolve((5-x+6*y(x))*diff(y(x),x) = 3-x+4*y(x),y(x), singsol=all)� �

y(x) = −1 + 4c1(x+ 1) +
√
−8c1 (x+ 1) + 9 − 3
8c1
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3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 377� �
DSolve[(5-x+6 y[x])y'[x]==3-x+4 y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

x

+ 2

1
x+1 +

√√√√ 1
(x+ 1)2 + e

4c1
9 (x+ 1)4

−
√
− 1
2(x+ 1)4 + e

4c1
9 (x+ 1)6 + e−

4c1
9 (x+ 1)2

− 5


y(x)

→ 1
6

x

+ 2

1
x+1 −

√√√√ 1
(x+ 1)2 + e

4c1
9 (x+ 1)4

−
√
− 1
2(x+ 1)4 + e

4c1
9 (x+ 1)6 + e−

4c1
9 (x+ 1)2

− 5


y(x)

→ 1
6

x

+ 2

1
x+1 +

√√√√√− 1
2(x+ 1)4 + e

4c1
9 (x+ 1)6 + e−

4c1
9 (x+ 1)2

+ 1
(x+ 1)2 + e

4c1
9 (x+ 1)4

− 5


y(x)

→ 1
6

x

+ 2

1
x+1 −

√√√√√− 1
2(x+ 1)4 + e

4c1
9 (x+ 1)6 + e−

4c1
9 (x+ 1)2

+ 1
(x+ 1)2 + e

4c1
9 (x+ 1)4

− 5
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24.18.17 problem 493
Internal problem ID [3239]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 493.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3(x+ 2y) y′ − 1 + x+ 2y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 33� �
dsolve(3*(x+2*y(x))*diff(y(x),x) = 1-x-2*y(x),y(x), singsol=all)� �

y(x) = e−LambertW
(
−e−1e−

x
6 e

c1
6
)
−1−x

6+
c1
6 − 1− x

2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 28� �
DSolve[3(x+2 y[x])y'[x]==1-x-2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−e−

x
6−1+c1

)
− x

2 − 1
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24.18.18 problem 494
Internal problem ID [3240]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 494.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(7y − 3x+ 3) y′ + 7− 7x+ 3y = 0

3 Solution by Maple
Time used: 0.292 (sec). Leaf size: 705� �
dsolve((3-3*x+7*y(x))*diff(y(x),x)+7-7*x+3*y(x) = 0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.847 (sec). Leaf size: 7771� �
DSolve[(3-3 x+7 y[x])y'[x]+7-7 x+3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.19 problem 495
Internal problem ID [3241]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 495.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + x+ 9y) y′ + 1 + x+ 5y = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 29� �
dsolve((1+x+9*y(x))*diff(y(x),x)+1+x+5*y(x) = 0,y(x), singsol=all)� �

y(x) = −
(x+ 1)

(
2 + 3LambertW

(
2c1(x+1)

3

))
9 LambertW

(
2c1(x+1)

3

)
3 Solution by Mathematica
Time used: 41.954 (sec). Leaf size: 145� �
DSolve[(1+x+9 y[x])y'[x]+1+x+5 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

(−2)2/3
(
(x+ 1)

(
3 log

(
−6(−2)2/3(x+1)

9y(x)+x+1

)
− 3 log

(
9(−2)2/3(3y(x)+x+1)

9y(x)+x+1

)
+ 1
)
+ 9y(x)

(
log
(
−6(−2)2/3(x+1)

9y(x)+x+1

)
− log

(
9(−2)2/3(3y(x)+x+1)

9y(x)+x+1

)
+ 1
))

27(3y(x) + x+ 1) = 1
9(−2)2/3 log(x+1)+c1, y(x)
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24.18.20 problem 496
Internal problem ID [3242]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 496.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(8 + 5x− 12y) y′ − 3− 2x+ 5y = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 33� �
dsolve((8+5*x-12*y(x))*diff(y(x),x) = 3+2*x-5*y(x),y(x), singsol=all)� �

y(x) = −1−
−5(x+4)c1

12 +

√
(x+ 4)2 c21 + 24

12
c1

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 73� �
DSolve[(8+5 x-12 y[x])y'[x]==3+2 x-5 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

(
5x− i

√
−x(x+ 8)− 16(4 + 9c1) + 8

)
y(x) → 1

12

(
5x+ i

√
−x(x+ 8)− 16(4 + 9c1) + 8

)
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24.18.21 problem 497
Internal problem ID [3243]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 497.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(140 + 7x− 16y) y′ + 25 + 8x+ y = 0

3 Solution by Maple
Time used: 0.204 (sec). Leaf size: 334� �
dsolve((140+7*x-16*y(x))*diff(y(x),x)+25+8*x+y(x) = 0,y(x), singsol=all)� �
y(x) = 7

−
−(x+ 4)8RootOf

(
(x+ 4)8 c1_Z 64 + 9(x+ 4)8 c1_Z 56 + 27(x+ 4)8 c1_Z 48 + 27(x+ 4)8 c1_Z 40 − 8

)56 − 6(x+ 4)8RootOf
(
(x+ 4)8 c1_Z 64 + 9(x+ 4)8 c1_Z 56 + 27(x+ 4)8 c1_Z 48 + 27(x+ 4)8 c1_Z 40 − 8

)48 − 9(x+ 4)8RootOf
(
(x+ 4)8 c1_Z 64 + 9(x+ 4)8 c1_Z 56 + 27(x+ 4)8 c1_Z 48 + 27(x+ 4)8 c1_Z 40 − 8

)40 + 4
c1

(x+ 4)7RootOf
(
(x+ 4)8 c1_Z 64 + 9 (x+ 4)8 c1_Z 56 + 27 (x+ 4)8 c1_Z 48 + 27 (x+ 4)8 c1_Z 40 − 8

)40 (RootOf
(
(x+ 4)8 c1_Z 64 + 9 (x+ 4)8 c1_Z 56 + 27 (x+ 4)8 c1_Z 48 + 27 (x+ 4)8 c1_Z 40 − 8

)16 + 6RootOf
(
(x+ 4)8 c1_Z 64 + 9 (x+ 4)8 c1_Z 56 + 27 (x+ 4)8 c1_Z 48 + 27 (x+ 4)8 c1_Z 40 − 8

)8 + 9
)

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 1673� �
DSolve[(140+7 x-16 y[x])y'[x]+25+8 x+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.22 problem 498
Internal problem ID [3244]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 498.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3 + 9x+ 21y) y′ − 45− 7x+ 5y = 0

3 Solution by Maple
Time used: 0.199 (sec). Leaf size: 62� �
dsolve((3+9*x+21*y(x))*diff(y(x),x) = 45+7*x-5*y(x),y(x), singsol=all)� �
y(x) = 11

3

−
RootOf

(
(x+ 5)7 c1_Z 49 − 12(x+ 5)7 c1_Z 42 + 48(x+ 5)7 c1_Z 35 − 64(x+ 5)7 c1_Z 28 − 27

)7 (x+ 5)
3

+ x

3

3 Solution by Mathematica
Time used: 1.044 (sec). Leaf size: 7715� �
DSolve[(3+9 x+21 y[x])y'[x]==45 +7 x-5 y[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.18.23 problem 499
Internal problem ID [3245]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 499.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class C], _dAlembert]

Solve

(ax+ by) y′ + x = 0

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 98� �
dsolve((a*x+b*y(x))*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) = RootOf
(
b_Z 2

−e
RootOf

(
x2
((

tanh2
(√

a2−4b (2c1+_Z+2 ln(x))
2a

))
a2−4

(
tanh2

(√
a2−4b (2c1+_Z+2 ln(x))

2a

))
b−4b e_Z−a2+4b

))

+ 1 + a_Z
)
x

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 75� �
DSolve[(a x+b y[x])y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

aArcTan
(

a+ 2by(x)
x√

4b− a2

)
√
4b− a2

+ 1
2 log

(
ay(x)
x

+ by(x)2
x2 + 1

)
= − log(x) + c1, y(x)
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24.18.24 problem 500
Internal problem ID [3246]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 500.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(ax+ by) y′ + y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 23� �
dsolve((a*x+b*y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

x+ by(x)
a+ 1 − y(x)−ac1 = 0

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 38� �
DSolve[(a x+b y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 log
(
a+ by(x)

x
+ 1
)
+ a log

(
y(x)
x

)
a+ 1 = − log(x) + c1, y(x)
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24.18.25 problem 501
Internal problem ID [3247]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 501.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(ax+ by) y′ + bx+ ay = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 83� �
dsolve((a*x+b*y(x))*diff(y(x),x)+b*x+a*y(x) = 0,y(x), singsol=all)� �

y(x) =
−c1ax+

√
a2c21x

2 − b2c21x
2 + b

bc1

y(x) = −
c1ax+

√
a2c21x

2 − b2c21x
2 + b

bc1

3 Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 135� �
DSolve[(a x+b y[x])y'[x]+b x+a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ax+
√

x2(a− b)(a+ b) + be2c1

b

y(x) → −ax+
√

x2(a− b)(a+ b) + be2c1

b

y(x) → −
√

x2(a− b)(a+ b) + ax

b

y(x) →
√

x2(a− b)(a+ b) − ax

b
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24.18.26 problem 502
Internal problem ID [3248]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 502.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(ax+ by) y′ − bx− ay = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 64� �
dsolve((a*x+b*y(x))*diff(y(x),x) = b*x+a*y(x),y(x), singsol=all)� �

y(x) = x e
RootOf

(
e_Z−e

2c1b
a−b e

a_Z
a−b e

_Zb
a−b x

2b
a−b+2

)
+ x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 48� �
DSolve[(a x+b y[x])y'[x]==b x+a y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2(a+ b) log

(
1− y(x)

x

)
+ 1

2(b− a) log
(
y(x)
x

+ 1
)

= −b log(x) + c1, y(x)
]
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24.18.27 problem 505
Internal problem ID [3249]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 505.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′yx+ 1 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(x*y(x)*diff(y(x),x)+1+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1
x

y(x) = −
√

−x2 + c1
x
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3 Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 96� �
DSolve[x y[x] y'[x]+1+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + e2c1

x

y(x) →
√
−x2 + e2c1

x

y(x) → −i

y(x) → i

y(x) → x√
−x2

y(x) →
√
−x√
x
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24.18.28 problem 506
Internal problem ID [3250]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 506.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′yx− x− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(x*y(x)*diff(y(x),x) = x+y(x)^2,y(x), singsol=all)� �

y(x) =
√

c1x2 − 2x

y(x) = −
√
c1x2 − 2x

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 42� �
DSolve[x y[x] y'[x]==x+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
−2 + c1x

y(x) →
√
x
√
−2 + c1x
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24.18.29 problem 507
Internal problem ID [3251]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 507.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′yx+ x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(x*y(x)*diff(y(x),x)+x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
√

−2x4 + 4c1
2x

y(x) =
√
−2x4 + 4c1

2x

3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 46� �
DSolve[x y[x] y'[x]+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x4

2 + c1

x

y(x) →

√
−x4

2 + c1

x
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24.18.30 problem 508
Internal problem ID [3252]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 508.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′yx+ x4 − y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x*y(x)*diff(y(x),x)+x^4-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1 x

y(x) = −
√
−x2 + c1 x

3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 43� �
DSolve[x y[x] y'[x]+x^4-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x4 + c1x2

y(x) →
√
−x4 + c1x2
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24.18.31 problem 509
Internal problem ID [3253]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 509.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Bernoulli]

Solve

y′yx− a x3 cos(x)− y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 30� �
dsolve(x*y(x)*diff(y(x),x) = a*x^3*cos(x)+y(x)^2,y(x), singsol=all)� �

y(x) =
√

2a sin(x) + c1 x

y(x) = −
√
2a sin(x) + c1 x

3 Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 38� �
DSolve[x y[x] y'[x]==a x^3 Cos[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

2a sin(x) + c1

y(x) → x
√
2a sin(x) + c1
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24.18.32 problem 510
Internal problem ID [3254]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 510.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′yx− x2 + yx− y2 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 25� �
dsolve(x*y(x)*diff(y(x),x) = x^2-x*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) = e−LambertW
(

e−c1e−1
x

)
−c1−1 + x

3 Solution by Mathematica
Time used: 11.676 (sec). Leaf size: 25� �
DSolve[x y[x] y'[x]==x^2-x y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1 + ProductLog

(
e−1+c1

x

))
y(x) → x
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24.18.33 problem 511
Internal problem ID [3255]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 511.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′yx+ 2x2 − 2yx− y2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 29� �
dsolve(x*y(x)*diff(y(x),x)+2*x^2-2*x*y(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
e2c1e−1x2)+2c1−1x3 + x

3 Solution by Mathematica
Time used: 10.903 (sec). Leaf size: 25� �
DSolve[x y[x] y'[x]+2 x^2-2 x y[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
1 + ProductLog

(
e−1+c1x2))

y(x) → x
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24.18.34 problem 512
Internal problem ID [3256]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 512.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′yx− a− by2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 48� �
dsolve(x*y(x)*diff(y(x),x) = a+b*y(x)^2,y(x), singsol=all)� �

y(x) =
√

b (x2bc1b− a)
b

y(x) = −
√
b (x2bc1b− a)

b

3 Solution by Mathematica
Time used: 1.313 (sec). Leaf size: 94� �
DSolve[x y[x] y'[x]==a+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−a+ e2b(log(x)+c1)
√
b

y(x) →
√
−a+ e2b(log(x)+c1)

√
b

y(x) → − i
√
a√
b

y(x) → i
√
a√
b
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24.18.35 problem 513
Internal problem ID [3257]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 18
Problem number: 513.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′yx− a xn − by2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 98� �
dsolve(x*y(x)*diff(y(x),x) = a*x^n+b*y(x)^2,y(x), singsol=all)� �

y(x) =
√

(2b− n) (2x2bc1b− x2bc1n− 2a xn)
2b− n

y(x) = −
√

(2b− n) (2x2bc1b− x2bc1n− 2a xn)
2b− n

3 Solution by Mathematica
Time used: 1.005 (sec). Leaf size: 86� �
DSolve[x y[x] y'[x]==a x^n+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2axn + c1(2b− n)x2b
√
2b− n

y(x) →
√

−2axn + c1(2b− n)x2b
√
2b− n
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24.19.1 problem 514
Internal problem ID [3258]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 514.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′yx−
(
x2 + 1

) (
1− y2

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 44� �
dsolve(x*y(x)*diff(y(x),x) = (x^2+1)*(1-y(x)^2),y(x), singsol=all)� �

y(x) =
√

e−x2c1 + x2

x

y(x) = −
√
e−x2c1 + x2

x
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3 Solution by Mathematica
Time used: 0.488 (sec). Leaf size: 95� �
DSolve[x y[x] y'[x]==(1+x^2)(1-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 + e−x2+2c1

x

y(x) →
√

x2 + e−x2+2c1

x

y(x) → −1

y(x) → 1

y(x) → − x√
x2

y(x) → x√
x2
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24.19.2 problem 515
Internal problem ID [3259]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 515.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′yx+ x2arccot
(y
x

)
− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(x*y(x)*diff(y(x),x)+x^2*arccot(y(x)/x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(∫ _Z _a

arccot (_a)d_a + ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.617 (sec). Leaf size: 31� �
DSolve[x y[x] y'[x]+x^2 ArcCot[y[x]/x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

K[1]
cot−1(K[1])dK[1] = − log(x) + c1, y(x)

]
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24.19.3 problem 516
Internal problem ID [3260]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 516.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′yx+ x2e−
2y
x − y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 18� �
dsolve(x*y(x)*diff(y(x),x)+x^2*exp(-2*y(x)/x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = (LambertW (−4(ln(x) + c1) e−1) + 1) x
2

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 25� �
DSolve[x y[x] y'[x]+x^2 Exp[(-2 y[x])/x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
1 + ProductLog

(
4(− log(x) + c1)

e

))
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24.19.4 problem 517
Internal problem ID [3261]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 517.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

(1 + yx) y′ + y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve((1+x*y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = e−LambertW(x ec1 )+c1

3 Solution by Mathematica
Time used: 14.044 (sec). Leaf size: 21� �
DSolve[(1+x y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog(ec1x)
x

y(x) → 0
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24.19.5 problem 518
Internal problem ID [3262]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 518.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(1 + y) y′ − (1− x) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve(x*(1+y(x))*diff(y(x),x)-(1-x)*y(x) = 0,y(x), singsol=all)� �

y(x) = LambertW
(
e−xx

c1

)

3 Solution by Mathematica
Time used: 25.696 (sec). Leaf size: 21� �
DSolve[x(1+y[x])y'[x]-(1-x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
xe−x+c1

)
y(x) → 0
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24.19.6 problem 519
Internal problem ID [3263]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 519.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(1− y) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(x*(1-y(x))*diff(y(x),x)+(1+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = −LambertW
(
−e−x

c1x

)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 23� �
DSolve[x(1-y[x])y'[x]+(1+x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−e−x−c1

x

)
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24.19.7 problem 520
Internal problem ID [3264]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 520.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(1− y) y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve(x*(1-y(x))*diff(y(x),x)+(1-x)*y(x) = 0,y(x), singsol=all)� �

y(x) = −LambertW
(
−c1ex

x

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 21� �
DSolve[x(1-y[x])y'[x]+(1-x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−ex−c1

x

)
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24.19.8 problem 521
Internal problem ID [3265]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 521.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x(y + 2) y′ + ax = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(x*(2+y(x))*diff(y(x),x)+a*x = 0,y(x), singsol=all)� �

y(x) = −2−
√
−2c1a− 2ax+ 4

y(x) = −2 +
√
−2c1a− 2ax+ 4

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 50� �
DSolve[x(2+y[x])y'[x]+a x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2−
√
2
√
−ax+ 2 + c1

y(x) → −2 +
√
2
√
−ax+ 2 + c1
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24.19.9 problem 522
Internal problem ID [3266]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 522.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve

(2 + 3x− yx) y′ + y = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 29� �
dsolve((2+3*x-x*y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

c1 +
ey(x)

xy(x)3 − 2y(x)2 − 4y(x)− 4 = 0

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 35� �
DSolve[(2+3 x-x y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −2(−y(x)2 − 2y(x)− 2)

y(x)3 + c1e
y(x)

y(x)3 , y(x)
]

4550



24.19. Various 19 CHAPTER 24. ORDINARY . . .

24.19.10 problem 523
Internal problem ID [3267]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 523.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(4 + y) y′ − 2x− 2y − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 145� �
dsolve(x*(4+y(x))*diff(y(x),x) = 2*x+2*y(x)+y(x)^2,y(x), singsol=all)� �

y(x) =
(x+ 4)

3
2

√
c1x+ 4c1 − 4

x+ 4 x+ 4x 3
2 + 16

√
x

(x+ 4)
3
2

√
c1x+ 4c1 − 4

x+ 4 − x
3
2 − 4

√
x

y(x) =
(x+ 4)

3
2

√
c1x+ 4c1 − 4

x+ 4 x− 4x 3
2 − 16

√
x

(x+ 4)
3
2

√
c1x+ 4c1 − 4

x+ 4 + x
3
2 + 4

√
x

4551



24.19. Various 19 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.993 (sec). Leaf size: 90� �
DSolve[x(4+y[x])y'[x]==2 x+2 y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1x+

√
x
√
x+ 4

√
− 4
x+ 4 + c1

−1 + c1

y(x) → −4 + 1
1

x+4 +
√
x

(x+4)3/2

√
− 4
x+ 4 + c1

y(x) → x
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24.19.11 problem 524
Internal problem ID [3268]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 524.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(y + a) y′ + bx+ cy = 0

7 Solution by Maple� �
dsolve(x*(a+y(x))*diff(y(x),x)+b*x+c*y(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x(a+y[x])y'[x]+b x+c y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.19.12 problem 525
Internal problem ID [3269]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 525.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(y + a) y′ − y(Bx+ A) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 46� �
dsolve(x*(a+y(x))*diff(y(x),x) = y(x)*(B*x+A),y(x), singsol=all)� �

y(x) = e
A ln(x)+Bx−aLambertW

x
A
a e

Bx
a + c1

a
a

+c1

a

3 Solution by Mathematica
Time used: 1.034 (sec). Leaf size: 36� �
DSolve[x(a+y[x])y'[x]==y[x](A+B x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → aProductLog
(
x

A
a e

Bx+c1
a

a

)
y(x) → 0
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24.19.13 problem 526
Internal problem ID [3270]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 526.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x+ y) y′ + y2 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 44� �
dsolve(x*(x+y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 1 +
√
c1x2 + 1
c1x

y(x) = −−1 +
√

c1x2 + 1
c1x

3 Solution by Mathematica
Time used: 1.271 (sec). Leaf size: 80� �
DSolve[x(x+y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2c1 −
√

e2c1 (x2 + e2c1)
x

y(x) →
√

e2c1 (x2 + e2c1) + e2c1

x

y(x) → 0
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24.19.14 problem 527
Internal problem ID [3271]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 527.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x− y) y′ + y2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve(x*(x-y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 9.138 (sec). Leaf size: 25� �
DSolve[x(x-y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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24.19.15 problem 528
Internal problem ID [3272]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 528.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x+ y) y′ − x2 − y2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 32� �
dsolve(x*(x+y(x))*diff(y(x),x) = x^2+y(x)^2,y(x), singsol=all)� �

y(x) = x e
−LambertW

(
e−

c1
2 e−

1
2

2
√
x

)
− c1

2 − 1
2−

ln(x)
2 + x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 30� �
DSolve[x(x+y[x])y'[x]==x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2xProductLog
(
e

−1+c1
2

2
√
x

)
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24.19.16 problem 529
Internal problem ID [3273]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 529.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x− y) y′ + 2x2 + 3yx− y2 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 59� �
dsolve(x*(x-y(x))*diff(y(x),x)+2*x^2+3*x*y(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
c1x

2 −
√

2c21x4 + 1
c1x

y(x) =
c1x

2 +
√
2c21x4 + 1

c1x

3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 99� �
DSolve[x(x-y[x])y'[x]+2 x^2+3 x y[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x4 + e2c1

x

y(x) → x+
√
2x4 + e2c1

x

y(x) → x−
√
2
√
x4

x

y(x) →
√
2
√
x4

x
+ x
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24.19.17 problem 530
Internal problem ID [3274]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 530.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x(x+ y) y′ − y(x+ y) + x
√

x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(x*(x+y(x))*diff(y(x),x)-y(x)*(x+y(x))+x*sqrt(x^2-y(x)^2) = 0,y(x), singsol=all)� �

arctan
(

y(x)√
x2 − y(x)2

)
−
√
x2 − y(x)2

x
+ ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 109� �
DSolve[x(x+y[x])y'[x]-y[x](x+y[x])+x Sqrt[x^2-y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



(
y(x)
x

− 1
)√y(x)

x
+ 1 + 2

√
y(x)
x

− 1 tanh−1


1√√√√ y(x)

x
− 1

y(x)
x

+ 1


√√√√ y(x)

x
− 1

y(x)
x

+ 1

√
y(x)
x

+ 1

= c1

− i log(x), y(x)
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24.19.18 problem 531
Internal problem ID [3275]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 531.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

(a+ x(x+ y)) y′ − b(x+ y) y = 0

7 Solution by Maple� �
dsolve((a+x*(x+y(x)))*diff(y(x),x) = b*(x+y(x))*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a+x(x+y[x]))y'[x]==b(x+y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.19.19 problem 532
Internal problem ID [3276]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 532.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(y + 2x) y′ − x2 − yx+ y2 = 0

3 Solution by Maple
Time used: 0.252 (sec). Leaf size: 58� �
dsolve(x*(2*x+y(x))*diff(y(x),x) = x^2+x*y(x)-y(x)^2,y(x), singsol=all)� �

y(x) = −
x
(
RootOf

(
3_Z 15 + _Z 9 − 2x3c1

)9 + x3c1
)

RootOf
(
3_Z 15 + _Z 9 − 2x3c1

)9 − 2x3c1
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3 Solution by Mathematica
Time used: 1.676 (sec). Leaf size: 431� �
DSolve[x(2 x+y[x])y'[x]==x^2+x y[x]-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
32#15 − 80#14x+ 80#13x2 +#12

(
−40x3 + e6c1

x3

)
+#1

(
10x4 + 2e6c1

x2

)
− x5 + e6c1

x
&, 1

]
y(x) → Root

[
32#15 − 80#14x+ 80#13x2 +#12

(
−40x3 + e6c1

x3

)
+#1

(
10x4 + 2e6c1

x2

)
− x5 + e6c1

x
&, 2

]
y(x) → Root

[
32#15 − 80#14x+ 80#13x2 +#12

(
−40x3 + e6c1

x3

)
+#1

(
10x4 + 2e6c1

x2

)
− x5 + e6c1

x
&, 3

]
y(x) → Root

[
32#15 − 80#14x+ 80#13x2 +#12

(
−40x3 + e6c1

x3

)
+#1

(
10x4 + 2e6c1

x2

)
− x5 + e6c1

x
&, 4

]
y(x) → Root

[
32#15 − 80#14x+ 80#13x2 +#12

(
−40x3 + e6c1

x3

)
+#1

(
10x4 + 2e6c1

x2

)
− x5 + e6c1

x
&, 5

]
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24.19.20 problem 533
Internal problem ID [3277]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 533.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(4x− y) y′ + 4x2 − 6yx− y2 = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 69� �
dsolve(x*(4*x-y(x))*diff(y(x),x)+4*x^2-6*x*y(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
−2c1x+

1+

√
−12c21x2 + 1

2xc1
c1

y(x) =
−2c1x−

−1+

√
−12c21x2 + 1

2xc1
c1

3 Solution by Mathematica
Time used: 0.45 (sec). Leaf size: 90� �
DSolve[x(4 x -y[x])y'[x]+4 x^2-6 x y[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2 + e
c1
2
√
12x2 + ec1 + ec1

2x

y(x) → −4x2 − e
c1
2
√
12x2 + ec1 + ec1

2x
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24.19.21 problem 534
Internal problem ID [3278]
Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 534.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x
(
y + x3) y′ − (−y + x3) y = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 41� �
dsolve(x*(x^3+y(x))*diff(y(x),x) = (x^3-y(x))*y(x),y(x), singsol=all)� �

y(x) =
c1

(
c1 −

√
x4 + c21

)
x

y(x) =
c1

(
c1 +

√
x4 + c21

)
x

3 Solution by Mathematica
Time used: 0.631 (sec). Leaf size: 72� �
DSolve[x(x^3+y[x])y'[x]==(x^3-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

−1 +
√

1
x2 x

√
1 + c1x4

y(x) → − x4

x+
√

1 + c1x4√
1
x2

y(x) → 0
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24.19.22 problem 535
Internal problem ID [3279]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 535.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x
(
2x3 + y

)
y′ −

(
2x3 − y

)
y = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 49� �
dsolve(x*(2*x^3+y(x))*diff(y(x),x) = (2*x^3-y(x))*y(x),y(x), singsol=all)� �

y(x) =
c1

(
c1 +

√
4x4 + c21

)
2x

y(x) =
c1

(
2c1 − 2

√
4x4 + c21

)
4x

4566



24.19. Various 19 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.619 (sec). Leaf size: 76� �
DSolve[x(2 x^3+y[x])y'[x]==(2 x^3-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x4

−x+
√

1 + 4c1x4√
1
x2

y(x) → − 2x4

x+
√

1 + 4c1x4√
1
x2

y(x) → 0

4567



24.19. Various 19 CHAPTER 24. ORDINARY . . .

24.19.23 problem 536
Internal problem ID [3280]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 536.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x
(
2x3 + y

)
y′ − 6y2 = 0
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3 Solution by Maple
Time used: 0.23 (sec). Leaf size: 227� �
dsolve(x*(2*x^3+y(x))*diff(y(x),x) = 6*y(x)^2,y(x), singsol=all)� �

y(x) = x3

(
x3 −

√
x6 + 8x3c1
2c1

+ 2
)

y(x) = x3

(
x3 +

√
x6 + 8x3c1
2c1

+ 2
)

y(x) = x3


(
−1

2 −
i

√
3

2

)3 (
x3 −

√
x6 + 8x3c1

)
2c1

+ 2



y(x) = x3


(
−1

2 −
i

√
3

2

)3 (
x3 +

√
x6 + 8x3c1

)
2c1

+ 2



y(x) = x3


(
−1

2 +
i

√
3

2

)3 (
x3 −

√
x6 + 8x3c1

)
2c1

+ 2



y(x) = x3


(
−1

2 +
i

√
3

2

)3 (
x3 +

√
x6 + 8x3c1

)
2c1

+ 2
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3 Solution by Mathematica
Time used: 1.098 (sec). Leaf size: 123� �
DSolve[x(2 x^3+y[x])y'[x]==6 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

−1 + 2
1− 4x3/2√

16x3 + c1



y(x) → 2x3

−1 + 2
1 + 4x3/2√

16x3 + c1


y(x) → 0

y(x) → 2x3

y(x) →
2
(
(x3)3/2 − x9/2

)
x3/2 +

√
x3
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24.19.24 problem 537
Internal problem ID [3281]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 537.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y(1− x) y′ + x(1− y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 22� �
dsolve(y(x)*(1-x)*diff(y(x),x)+x*(1-y(x)) = 0,y(x), singsol=all)� �

y(x) = LambertW
(

e−x−1

c1 (x− 1)

)
+ 1

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 23� �
DSolve[y[x](1-x)y'[x]+x(1-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + ProductLog
(
e−x−1+c1

x− 1

)
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24.19.25 problem 538
Internal problem ID [3282]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 538.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ a) (x+ b) y′ − yx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
dsolve((a+x)*(b+x)*diff(y(x),x) = x*y(x),y(x), singsol=all)� �

y(x) = c1(a+ x)
a

a−b (b+ x)−
b

a−b

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 37� �
DSolve[(a+x)(b+x)y'[x]==x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
a log(a+x)−b log(b+x)

a−b

y(x) → 0
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24.19.26 problem 539
Internal problem ID [3283]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 539.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2y′yx+ 1− 2x3 − y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(2*x*y(x)*diff(y(x),x)+1-2*x^3-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

x3 + c1x+ 1

y(x) = −
√

x3 + c1x+ 1

3 Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 37� �
DSolve[2 x y[x] y'[x]+1-2 x^3-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x3 + c1x+ 1

y(x) →
√
x3 + c1x+ 1
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24.19.27 problem 540
Internal problem ID [3284]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 540.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y′yx+ a+ y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve(2*x*y(x)*diff(y(x),x)+a+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√
(−ax+ c1)x

x

y(x) = −
√
(−ax+ c1)x

x
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3 Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 115� �
DSolve[2 x y[x] y'[x]+a+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−ax+ e2c1√

x

y(x) →
√
−ax+ e2c1√

x

y(x) → −i
√
a

y(x) → i
√
a

y(x) → a
√
x√

−ax

y(x) →
√
−ax√
x
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24.19.28 problem 541
Internal problem ID [3285]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 541.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2y′yx− ax− y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(2*x*y(x)*diff(y(x),x) = a*x+y(x)^2,y(x), singsol=all)� �

y(x) =
√

ax ln(x) + c1x

y(x) = −
√

ax ln(x) + c1x

3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 44� �
DSolve[2 x y[x] y'[x]==a x +y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
a log(x) + c1

y(x) →
√
x
√
a log(x) + c1
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24.19.29 problem 542
Internal problem ID [3286]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 542.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _Bernoulli]

Solve

x2 + y2 + 2y′yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(2*x*y(x)*diff(y(x),x)+x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
√
3
√
x (−x3 + 3c1)

3x

y(x) =
√
3
√

x (−x3 + 3c1)
3x

3 Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 60� �
DSolve[2 x y[x] y'[x]+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x3 + 3c1√
3
√
x

y(x) →
√
−x3 + 3c1√
3
√
x
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24.19.30 problem 543
Internal problem ID [3287]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 543.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2y′yx− x2 − y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(2*x*y(x)*diff(y(x),x) = x^2+y(x)^2,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√

c1x+ x2

3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 38� �
DSolve[2 x y[x] y'[x]==x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1
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24.19.31 problem 544
Internal problem ID [3288]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 544.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2y′yx− 4x2(1 + 2x)− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 41� �
dsolve(2*x*y(x)*diff(y(x),x) = 4*x^2*(1+2*x)+y(x)^2,y(x), singsol=all)� �

y(x) =
√

4x3 + c1x+ 4x2

y(x) = −
√

4x3 + c1x+ 4x2

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 48� �
DSolve[2 x y[x] y'[x]==4 x^2(1+2 x)+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√

4x(x+ 1) + c1

y(x) →
√
x
√

4x(x+ 1) + c1
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24.19.32 problem 545
Internal problem ID [3289]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 19
Problem number: 545.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2y′yx+ x2(a x3 + 1
)
− 6y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 45� �
dsolve(2*x*y(x)*diff(y(x),x)+x^2*(a*x^3+1) = 6*y(x)^2,y(x), singsol=all)� �

y(x) = −
√
4c1x4 + 4a x3 + 1 x

2

y(x) =
√

4c1x4 + 4a x3 + 1 x

2

3 Solution by Mathematica
Time used: 0.558 (sec). Leaf size: 59� �
DSolve[2 x y[x] y'[x]+x^2(1+a x^3)==6 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2
√
4ax5 + 4c1x6 + x2

y(x) → 1
2
√
4ax5 + 4c1x6 + x2

4580



24.20. Various 20 CHAPTER 24. ORDINARY . . .

24.20 Various 20

Local contents
24.20.1 problem 546 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4582
24.20.2 problem 547 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4583
24.20.3 problem 548 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4584
24.20.4 problem 549 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4585
24.20.5 problem 550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4587
24.20.6 problem 551 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4590
24.20.7 problem 552 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4593
24.20.8 problem 553 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4594
24.20.9 problem 554 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4595
24.20.10problem 555 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4598
24.20.11problem 556 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4600
24.20.12problem 557 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4601
24.20.13problem 558 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4602
24.20.14problem 559 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4603
24.20.15problem 560 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4604
24.20.16problem 561 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4605
24.20.17problem 564 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4606
24.20.18problem 565 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4607
24.20.19problem 566 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4608
24.20.20problem 567 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4611
24.20.21problem 568 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4612
24.20.22problem 569 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4613
24.20.23problem 570 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4614
24.20.24problem 571 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4616
24.20.25problem 572 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4617
24.20.26problem 573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4618
24.20.27problem 574 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4619
24.20.28problem 575 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4620
24.20.29problem 576 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4621

4581



24.20. Various 20 CHAPTER 24. ORDINARY . . .

24.20.1 problem 546
Internal problem ID [3290]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 546.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

(3− x+ 2yx) y′ + 3x2 − y + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
dsolve((3-x+2*x*y(x))*diff(y(x),x)+3*x^2-y(x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = x− 3 +
√

−4x4 − 4c1x+ x2 − 6x+ 9
2x

y(x) = −−x+ 3 +
√
−4x4 − 4c1x+ x2 − 6x+ 9

2x

3 Solution by Mathematica
Time used: 0.469 (sec). Leaf size: 71� �
DSolve[(3-x+2 x y[x])y'[x]+3 x^2-y[x]+y[x]^2==0 ,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

9 + x (−4x3 + x− 6 + 4c1) + x− 3
2x

y(x) →
√

9 + x (−4x3 + x− 6 + 4c1) + x− 3
2x
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24.20.2 problem 547
Internal problem ID [3291]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 547.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x− 2y) y′ + y2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 54� �
dsolve(x*(x-2*y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
−c1x+

√
c21x

2 + 4c1x
2c1

y(x) =
c1x+

√
c21x

2 + 4c1x
2c1

3 Solution by Mathematica
Time used: 0.362 (sec). Leaf size: 92� �
DSolve[x(x-2 y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
x (x− 4ec1)

)
y(x) → 1

2

(
x+

√
x (x− 4ec1)

)
y(x) → 0

y(x) → 1
2

(
x−

√
x2
)

y(x) → 1
2

(√
x2 + x

)
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24.20.3 problem 548
Internal problem ID [3292]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 548.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x+ 2y) y′ + (2x− y) y = 0

3 Solution by Maple
Time used: 0.227 (sec). Leaf size: 33� �
dsolve(x*(x+2*y(x))*diff(y(x),x)+(2*x-y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
_Z 18 + 3_Z 3c1x

3 − x3c1
)15

c1x2

3 Solution by Mathematica
Time used: 1.67 (sec). Leaf size: 385� �
DSolve[x(x+2 y[x])y'[x]+(2 x-y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 1

]
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 2

]
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 3

]
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 4

]
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 5

]
y(x) → Root

[
#16 + 15#15x+ 90#14x2 + 270#13x3 + 405#12x4 + 243#1x5 − e3c1x3&, 6

]
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24.20.4 problem 549
Internal problem ID [3293]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 549.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class B]]

Solve

x(x− 2y) y′ + (2x− y) y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 69� �
dsolve(x*(x-2*y(x))*diff(y(x),x)+(2*x-y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =
c21x

2 −
√
c41x

4 + 4c1x
2xc21

y(x) =
c21x

2 +
√

c41x
4 + 4c1x

2xc21
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3 Solution by Mathematica
Time used: 0.968 (sec). Leaf size: 114� �
DSolve[x(x-2 y[x])y'[x]+(2 x - y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
x3 − 4ec1√

x

)

y(x) → 1
2

(
x+

√
x3 − 4ec1√

x

)

y(x) → x

2 −
√
x3

2
√
x

y(x) → x3/2 +
√
x3

2
√
x
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24.20.5 problem 550
Internal problem ID [3294]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 550.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(1 + x− 2y) y′ + (1− 2x+ y) y = 0
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 499� �
dsolve(x*(1+x-2*y(x))*diff(y(x),x)+(1-2*x+y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

40c1

+ 3x5 2
3

40
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

−

i
√
3


3 5

1
3

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3


2

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

+

i
√
3


3 5

1
3

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3


2
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3 Solution by Mathematica
Time used: 30.42 (sec). Leaf size: 448� �
DSolve[x(1+x-2 y[x])y'[x]+(1-2 x+y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 x

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

−
3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
3
√
2 32/3c1

− x− 1

y(x) →

(
1− i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x+ i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) →

(
1 + i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x− i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) → Indeterminate

y(x) → −x− 1
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24.20.6 problem 551
Internal problem ID [3295]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 551.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(1− x− 2y) y′ + (1 + 2x+ y) y = 0
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 493� �
dsolve(x*(1-x-2*y(x))*diff(y(x),x)+(1+2*x+y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

40c1

+ 3x5 2
3

40
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

−

i
√
3


3 5

1
3

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3


2

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

+

i
√
3


3 5

1
3

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3


2
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3 Solution by Mathematica
Time used: 29.296 (sec). Leaf size: 419� �
DSolve[x(1-x-2 y[x])y'[x]+(1+2 x+y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 x

3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x

+
3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x
3
√
2 32/3c1

+ x− 1

y(x) →
i
(√

3 + i
)

3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x

2 3
√
2 32/3c1

+ x+ i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x
+ x− 1

y(x) →
3
√√

3
√
c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x Root

[
18#13 − 1&, 2

]
c1

+
xRoot

[
#13 + 144&, 2

]
6 3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x
+ x− 1

y(x) → Indeterminate

y(x) → x− 1
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24.20.7 problem 552
Internal problem ID [3296]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 552.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve

2x
(
2x2 + y

)
y′ +

(
12x2 + y

)
y = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 50� �
dsolve(2*x*(2*x^2+y(x))*diff(y(x),x)+(12*x^2+y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −2x3 +
√
4x6 + c1x

x

y(x) = −2x3 +
√
4x6 + c1x

x

3 Solution by Mathematica
Time used: 0.303 (sec). Leaf size: 58� �
DSolve[2 x(2 x^2+y[x])y'[x]+(12 x^2+y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x3 +
√
x (4x5 + c1)
x

y(x) → −2x3 +
√
x (4x5 + c1)
x
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24.20.8 problem 553
Internal problem ID [3297]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 553.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Bernoulli]

Solve

2(x+ 1) yy′ + 2x− 3x2 + y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
dsolve(2*(1+x)*y(x)*diff(y(x),x)+2*x-3*x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

(x+ 1) (x3 − x2 + c1)
x+ 1

y(x) = −
√

(x+ 1) (x3 − x2 + c1)
x+ 1

3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 54� �
DSolve[2(1+x)y[x] y'[x]+2 x-3 x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(x− 1)x2 + c1√
x+ 1

y(x) →
√

(x− 1)x2 + c1√
x+ 1
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24.20.9 problem 554
Internal problem ID [3298]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 554.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(2x+ 3y) y′ − y2 = 0
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3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 461� �
dsolve(x*(2*x+3*y(x))*diff(y(x),x) = y(x)^2,y(x), singsol=all)� �

y(x)=

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3

6 + 2x2c21

3

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3
− c1x

3

c1

y(x)

=

−

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3

12 − x2c21

3

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3
− c1x

3 −

i

√
3



108c1x−8x3c31+12

√
−12c41x4 + 81c21x2


1
3

6 − 2x2c21

3

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2


1
3


2

c1

y(x)

=

−

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3

12 − x2c21

3

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2

 1
3
− c1x

3 +

i

√
3



108c1x−8x3c31+12

√
−12c41x4 + 81c21x2


1
3

6 − 2x2c21

3

108c1x−8x3c31+12

√
−12c41x4 + 81c21x2


1
3


2

c1
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3 Solution by Mathematica
Time used: 10.09 (sec). Leaf size: 510� �
DSolve[x(2 x+3 y[x])y'[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

x

−1 + x

3

√
−x3 + 3

2
√
3
√

ec1x2 (−4x2 + 27ec1) + 27ec1x
2



+ 3

√
−x3 + 3

2
√
3
√
ec1x2 (−4x2 + 27ec1) + 27ec1x

2


y(x) → 1

6

− 2 3
√
−2 x2

3
√

−2x3 + 3
√
3
√

ec1x2 (−4x2 + 27ec1) + 27ec1x

+ (−2)2/3 3
√

−2x3 + 3
√
3
√

ec1x2 (−4x2 + 27ec1) + 27ec1x − 2x



y(x) → 1
6

 3
√
−2x3 + 3

√
3
√
ec1x2 (−4x2 + 27ec1) + 27ec1x Root

[
#13 − 4&, 2

]

+ 2(−1)2/3x2

3

√
−x3 + 3

2
√
3
√
ec1x2 (−4x2 + 27ec1) + 27ec1x

2

− 2x


y(x) → 0

y(x) →

(
3
√
−x3 + x

)(
−2x+

(
1− i

√
3
)

3
√
−x3

)
6x

y(x) →

(
3
√
−x3 + x

)(
−2x+

(
1 + i

√
3
)

3
√
−x3

)
6x

y(x) → 1
3

(
3
√
−x3 + x2

3
√
−x3

− x

)
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24.20.10 problem 555
Internal problem ID [3299]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 555.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(2x+ 3y) y′ + 3(x+ y)2 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 63� �
dsolve(x*(2*x+3*y(x))*diff(y(x),x)+3*(x+y(x))^2 = 0,y(x), singsol=all)� �

y(x) =
−2c1x2

3 −

√
−2c21x4 + 6

6
c1x

y(x) =
−2c1x2

3 +

√
−2c21x4 + 6

6
c1x
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3 Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 135� �
DSolve[x(2 x+3 y[x])y'[x]+3(x+y[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −
√
2
√
−x4 + 4x2

6x

y(x) →
√
2
√
−x4 − 4x2

6x
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24.20.11 problem 556
Internal problem ID [3300]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 556.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
3 + 6yx+ x2) y′ + 2x+ 2yx+ 3y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 71� �
dsolve((3+6*x*y(x)+x^2)*diff(y(x),x)+2*x+2*x*y(x)+3*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −x2 − 3 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9
6x

y(x) = −x2 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9 + 3
6x

3 Solution by Mathematica
Time used: 0.382 (sec). Leaf size: 79� �
DSolve[(3+6 x y[x]+x^2)y'[x]+2 x+2 x y[x]+3 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) + 3

6x

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) − 3

6x
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24.20.12 problem 557
Internal problem ID [3301]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 557.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

3x(x+ 2y) y′ + x3 + 3y(y + 2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 63� �
dsolve(3*x*(x+2*y(x))*diff(y(x),x)+x^3+3*y(x)*(2*x+y(x)) = 0,y(x), singsol=all)� �

y(x) = −3x2 +
√
−3x5 + 9x4 − 12c1x

6x

y(x) = −3x2 +
√
−3x5 + 9x4 − 12c1x

6x

3 Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 71� �
DSolve[3 x(x+2 y[x])y'[x]+x^3+3 y[x](2 x+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x2 +
√
−3(x− 3)x4 + 36c1x

6x

y(x) → −3x2 +
√
−3(x− 3)x4 + 36c1x

6x

4601
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24.20.13 problem 558
Internal problem ID [3302]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 558.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

axyy′ − x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 80� �
dsolve(a*x*y(x)*diff(y(x),x) = x^2+y(x)^2,y(x), singsol=all)� �

y(x) =

√
(a− 1)

(
x

2
a c1a− x

2
a c1 + x2

)
a− 1

y(x) = −

√
(a− 1)

(
x

2
a c1a− x

2
a c1 + x2

)
a− 1

3 Solution by Mathematica
Time used: 0.785 (sec). Leaf size: 68� �
DSolve[a x y[x] y'[x]==x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x2 + (a− 1)c1x2/a

√
a− 1

y(x) →

√
x2 + (a− 1)c1x2/a

√
a− 1
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24.20.14 problem 559
Internal problem ID [3303]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 559.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

axyy′ + x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 84� �
dsolve(a*x*y(x)*diff(y(x),x)+x^2-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =

√
(a− 1)

(
x

2
a c1a− x

2
a c1 − x2

)
a− 1

y(x) = −

√
(a− 1)

(
x

2
a c1a− x

2
a c1 − x2

)
a− 1

3 Solution by Mathematica
Time used: 0.728 (sec). Leaf size: 72� �
DSolve[a x y[x] y'[x]+x^2-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x2 + (a− 1)c1x2/a

√
a− 1

y(x) →

√
−x2 + (a− 1)c1x2/a

√
a− 1

4603
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24.20.15 problem 560
Internal problem ID [3304]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 560.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(a+ by) y′ − cy = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 42� �
dsolve(x*(a+b*y(x))*diff(y(x),x) = c*y(x),y(x), singsol=all)� �

y(x) = e−
aLambertW

 b x
c
a e

cc1
a

a

−c ln(x)−cc1

a

3 Solution by Mathematica
Time used: 0.886 (sec). Leaf size: 36� �
DSolve[x(a+b y[x])y'[x]==c y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
aProductLog

(
be

c1
a x

c
a

a

)
b

y(x) → 0

4604
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24.20.16 problem 561
Internal problem ID [3305]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 561.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(x− ay) y′ − y(y − ax) = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 95� �
dsolve(x*(x-a*y(x))*diff(y(x),x) = y(x)*(y(x)-a*x),y(x), singsol=all)� �
y(x)
= e−c1a−a ln(x)−RootOf

(
x ec1axaea_Zec1+ec1axaea_Zec1e−_Zx−1

)
a−c1+RootOf

(
x ec1axaea_Zec1+ec1axaea_Zec1e−_Zx−1

)

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 36� �
DSolve[x(x-a y[x])y'[x]==y[x](y[x]-a x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
(a− 1) log

(
1− y(x)

x

)
+ log

(
y(x)
x

)
= −(a+ 1) log(x) + c1, y(x)

]
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24.20.17 problem 564
Internal problem ID [3306]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 564.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve

x(xn + ay) y′ + (b+ cy) y2 = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 107� �
dsolve(x*(x^n+a*y(x))*diff(y(x),x)+(b+c*y(x))*y(x)^2 = 0,y(x), singsol=all)� �
y(x)

= b

RootOf
(
−x−n_Z

an
b a2bn− x−n_Z

an
b a b2 + c1a2n2 + _Z

an
b acn− _Z

an+b
b anb+ c1abn+ _Z

an
b bc
)
b− c

3 Solution by Mathematica
Time used: 1.489 (sec). Leaf size: 91� �
DSolve[x(x^n+a y[x])y'[x]+(b+c y[x])y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)−an+b

b (cy(x)− an)(b+ cy(x))an
b

a2n2(an+ b) − x−ne−
an(log(y(x))−log(b+cy(x)))

b

an2 = c1, y(x)
]
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24.20.18 problem 565
Internal problem ID [3307]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 565.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
1− yx2) y′ + 1− xy2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 50� �
dsolve((1-x^2*y(x))*diff(y(x),x)+1-x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 1 +
√
2c1x2 + 2x3 + 1

x2

y(x) = −−1 +
√
2c1x2 + 2x3 + 1

x2

3 Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 55� �
DSolve[(1-x^2 y[x])y'[x]+1-x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√
1 + x2(2x+ c1)

x2

y(x) → 1 +
√

1 + x2(2x+ c1)
x2
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24.20.19 problem 566
Internal problem ID [3308]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 566.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve (
1− x2y

)
y′ − 1 + xy2 = 0

4608
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 1583� �
dsolve((1-x^2*y(x))*diff(y(x),x)-1+x*y(x)^2 = 0,y(x), singsol=all)� �
y(x) =

−

63x3 −

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

c1x6−80x6+160x3−80 − 63c1x4c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

4x2


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

4(c1x6−80x6+160x3−80) + 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4


y(x) =

−

63x3 +
63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

2(c1x6−80x6+160x3−80) + 63c1x4

2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 2i

√
3


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

4(c1x6−80x6+160x3−80) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3



4x2



−

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

8(c1x6−80x6+160x3−80) − 63c1x4

8

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4 +

i

√
3



63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3

4
(
c1x6−80x6+160x3−80

) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3


2


y(x) =

−

63x3 +
63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

2(c1x6−80x6+160x3−80) + 63c1x4

2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
+ 2i

√
3


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

4(c1x6−80x6+160x3−80) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3



4x2



−

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

8(c1x6−80x6+160x3−80) − 63c1x4

8

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4 −

i

√
3



63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3

4
(
c1x6−80x6+160x3−80

) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3


2
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3 Solution by Mathematica
Time used: 24.257 (sec). Leaf size: 476� �
DSolve[(1-x^2 y[x])y'[x]-1+x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−1 + 6c1
− x2

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x)

→
i
(√

3 + i
)

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−2 + 12c1

+

(
1 + i

√
3
)
x2

2 3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x) →

−
i
(√

3 − i
)

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−2 + 12c1

+

(
1− i

√
3
)
x2

2 3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x) → x

4610
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24.20.20 problem 567
Internal problem ID [3309]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 567.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x(−yx+ 1) y′ + (1 + yx) y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 18� �
dsolve(x*(1-x*y(x))*diff(y(x),x)+(1+x*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
LambertW

(
− c1

x2

)
x

3 Solution by Mathematica
Time used: 143.274 (sec). Leaf size: 30� �
DSolve[x(1-x y[x])y'[x]+(1+x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

xProductLog
(

e
−1+ 9c1

22/3

x2

)
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24.20.21 problem 568
Internal problem ID [3310]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 568.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

x(yx+ 2) y′ − 3− 2x3 + 2y + xy2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 47� �
dsolve(x*(2+x*y(x))*diff(y(x),x) = 3+2*x^3-2*y(x)-x*y(x)^2,y(x), singsol=all)� �

y(x) = −2−
√
x4 − 2c1 + 6x+ 4

x

y(x) = −2 +
√

x4 − 2c1 + 6x+ 4
x

3 Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 62� �
DSolve[x(2+x y[x])y'[x]==3+2 x^3-2 y[x]-x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+
√
x2 (x4 + 6x+ 4 + c1)

x2

y(x) → −2x+
√
x2 (x4 + 6x+ 4 + c1)

x2
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24.20.22 problem 569
Internal problem ID [3311]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 569.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class C]]

Solve

x(2− yx) y′ + 2y − xy2(1 + yx) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 59� �
dsolve(x*(2-x*y(x))*diff(y(x),x)+2*y(x)-x*y(x)^2*(1+x*y(x)) = 0,y(x), singsol=all)� �

y(x) = −−1 +
√

1− 4 ln(x) + 4c1
2 (ln(x)− c1)x

y(x) = 1 +
√

1− 4 ln(x) + 4c1
2 (ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.739 (sec). Leaf size: 85� �
DSolve[x(2-x y[x])y'[x]+2 y[x]-x y[x]^2(1+x y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2

x+
√

− 1
x3 x2

√
−x(−4 log(x) + 1 + 4c1)

y(x) → 2
x+

(
− 1

x3

)3/2
x5
√

x(4 log(x)− 1− 4c1)

y(x) → 0
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24.20.23 problem 570
Internal problem ID [3312]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 570.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x(3− yx) y′ − (yx− 1) y = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 74� �
dsolve(x*(3-x*y(x))*diff(y(x),x) = y(x)*(x*y(x)-1),y(x), singsol=all)� �

y(x) = −
3 LambertW

(
2
(
−x2

8

) 1
3
c1

3

)
x

y(x) = −

3 LambertW

(
−x2

8

) 1
3
c1

(
−1+i

√
3
)

3


x

y(x) = −

3 LambertW

−
(
−x2

8

) 1
3
c1

(
1+i

√
3
)

3


x
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3 Solution by Mathematica
Time used: 30.286 (sec). Leaf size: 35� �
DSolve[x(3-x y[x])y'[x]==y[x](x y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3ProductLog

(
e
−1+ 9c1

22/3 x2/3
)

x

y(x) → 0
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24.20.24 problem 571
Internal problem ID [3313]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 571.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2(1− y) y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 31� �
dsolve(x^2*(1-y(x))*diff(y(x),x)+(1-x)*y(x) = 0,y(x), singsol=all)� �

y(x) = e
ln(x)x−LambertW

(
−x ec1+

1
x

)
x+c1x+1

x

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 21� �
DSolve[x^2(1-y[x])y'[x]+(1-x)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
x
(
−e

1
x
−c1
))
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24.20.25 problem 572
Internal problem ID [3314]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 572.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2(1− y) y′ + (x+ 1) y2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 34� �
dsolve(x^2*(1-y(x))*diff(y(x),x)+(1+x)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = e
LambertW

− e−c1+
1
x

x

x+ln(x)x+c1x−1

x

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 25� �
DSolve[x^2(1-y[x])y'[x]+(1+x)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

ProductLog
(
− e

1
x−c1

x

)
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24.20.26 problem 573
Internal problem ID [3315]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 573.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
yy′ + x

(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve((x^2+1)*y(x)*diff(y(x),x)+x*(1-y(x)^2) = 0,y(x), singsol=all)� �

y(x) =
√
c1x2 + c1 + 1

y(x) = −
√

c1x2 + c1 + 1

3 Solution by Mathematica
Time used: 0.959 (sec). Leaf size: 57� �
DSolve[(1+x^2)y[x] y'[x]+x(1-y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
1 + e2c1 (x2 + 1)

y(x) →
√

1 + e2c1 (x2 + 1)

y(x) → −1

y(x) → 1
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24.20.27 problem 574
Internal problem ID [3316]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 574.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
1− x2) yy′ + 2x2 + xy2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 91� �
dsolve((-x^2+1)*y(x)*diff(y(x),x)+2*x^2+x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

ln (x− 1)x2 − ln (x+ 1)x2 + c1x2 − ln (x− 1) + ln (x+ 1)− c1 − 2x

y(x) = −
√

ln (x− 1)x2 − ln (x+ 1)x2 + c1x2 − ln (x− 1) + ln (x+ 1)− c1 − 2x

3 Solution by Mathematica
Time used: 0.475 (sec). Leaf size: 61� �
DSolve[(1-x^2)y[x] y'[x]+2 x^2+x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2
(
(x2 − 1) tanh−1(x) + x

)
+ c1 (x2 − 1)

y(x) →
√

−2
(
(x2 − 1) tanh−1(x) + x

)
+ c1 (x2 − 1)
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24.20.28 problem 575
Internal problem ID [3317]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 575.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

2yy′x2 − x2(1 + 2x) + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(2*x^2*y(x)*diff(y(x),x) = x^2*(1+2*x)-y(x)^2,y(x), singsol=all)� �

y(x) =
√

e 1
x c1 + x2

y(x) = −
√
e 1

x c1 + x2

3 Solution by Mathematica
Time used: 0.531 (sec). Leaf size: 43� �
DSolve[2 x^2 y[x] y'[x]==x^2(1+2 x)-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 + c1e

1
x

y(x) →
√

x2 + c1e
1
x
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24.20.29 problem 576
Internal problem ID [3318]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 20
Problem number: 576.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x(1− 2yx) y′ + y(2yx+ 1) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 18� �
dsolve(x*(1-2*x*y(x))*diff(y(x),x)+(1+2*x*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
2 LambertW

(
− c1

2x2

)
x

3 Solution by Mathematica
Time used: 135.705 (sec). Leaf size: 32� �
DSolve[x(1-2 x y[x])y'[x]+(1+2 x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

2xProductLog
(

e
−1+ 9c1

22/3

x2

)

4621



24.21. Various 21 CHAPTER 24. ORDINARY . . .

24.21 Various 21

Local contents
24.21.1 problem 577 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4623
24.21.2 problem 578 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4624
24.21.3 problem 579 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4625
24.21.4 problem 580 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4626
24.21.5 problem 581 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4628
24.21.6 problem 582 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4629
24.21.7 problem 583 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4630
24.21.8 problem 584 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4633
24.21.9 problem 585 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4634
24.21.10problem 586 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4635
24.21.11problem 587 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4637
24.21.12problem 588 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4639
24.21.13problem 589 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4641
24.21.14problem 590 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4642
24.21.15problem 591 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4643
24.21.16problem 592 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4644
24.21.17problem 593 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4645
24.21.18problem 594 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4646
24.21.19problem 595 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4647
24.21.20problem 596 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4648
24.21.21problem 597 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4651
24.21.22problem 598 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4654
24.21.23problem 599 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4656
24.21.24problem 600 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4657
24.21.25problem 601 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4658
24.21.26problem 602 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4661
24.21.27problem 603 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4664
24.21.28problem 604 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4665
24.21.29problem 605 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4668
24.21.30problem 606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4671

4622



24.21. Various 21 CHAPTER 24. ORDINARY . . .

24.21.1 problem 577
Internal problem ID [3319]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 577.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x(2yx+ 1) y′ + (2 + 3yx) y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 43� �
dsolve(x*(1+2*x*y(x))*diff(y(x),x)+(2+3*x*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −x+
√
4c1x+ x2

2x2

y(x) = −x+
√
4c1x+ x2

2x2

3 Solution by Mathematica
Time used: 0.423 (sec). Leaf size: 69� �
DSolve[x(1+2 x y[x])y'[x]+(2+3 x y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3/2 +
√

x2(x+ 4c1)
2x5/2

y(x) → −x3/2 +
√

x2(x+ 4c1)
2x5/2
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24.21.2 problem 578
Internal problem ID [3320]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 578.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class C]]

Solve

x(2yx+ 1) y′ +
(
1 + 2yx− x2y2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 59� �
dsolve(x*(1+2*x*y(x))*diff(y(x),x)+(1+2*x*y(x)-x^2*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = −2 +
√

4− 2 ln(x) + 2c1
2 (ln(x)− c1)x

y(x) = −2 +
√

4− 2 ln(x) + 2c1
2 (ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.712 (sec). Leaf size: 78� �
DSolve[x(1+2 x y[x])y'[x]+(1+2 x y[x]-x^2 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

−2x+
√

1
x3 x2

√
x(−2 log(x) + 4 + c1)

y(x) → − 1

2x+
√

1
x3 x2

√
x(−2 log(x) + 4 + c1)

y(x) → 0
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24.21.3 problem 579
Internal problem ID [3321]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 579.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class C], _dAlembert]

Solve

x2(x− 2y) y′ − 2x3 + 4xy2 − y3 = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 75� �
dsolve(x^2*(x-2*y(x))*diff(y(x),x) = 2*x^3-4*x*y(x)^2+y(x)^3,y(x), singsol=all)� �

y(x) =

(
3c1x2 −

√
3c1x2 + 1 − 1

)
x

c1x2 − 1 − x

y(x) =

(
3c1x2 +

√
3c1x2 + 1 − 1

)
x

c1x2 − 1 − x

3 Solution by Mathematica
Time used: 1.24 (sec). Leaf size: 132� �
DSolve[x^2(x-2 y[x])y'[x]==2 x^3-4 x y[x]^2+y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3 −
√
e2c1x2 (−3x2 + e2c1)
x2 + e2c1

y(x) → 2x3 +
√
e2c1x2 (−3x2 + e2c1)
x2 + e2c1

y(x) → 2x

y(x) → −
√
x2

y(x) →
√
x2
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24.21.4 problem 580
Internal problem ID [3322]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 580.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2(x+ 1)xyy′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 42� �
dsolve(2*(1+x)*x*y(x)*diff(y(x),x) = 1+y(x)^2,y(x), singsol=all)� �

y(x) =
√
(x+ 1) (c1x− 1)

x+ 1

y(x) = −
√

(x+ 1) (c1x− 1)
x+ 1
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3 Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 114� �
DSolve[2(1+x)x y[x] y'[x]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + (−1 + e2c1)x√
x+ 1

y(x) →
√

−1 + (−1 + e2c1)x√
x+ 1

y(x) → −i

y(x) → i

y(x) →
√
x+ 1√
−x− 1

y(x) →
√
−x− 1√
x+ 1
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24.21.5 problem 581
Internal problem ID [3323]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 581.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3yy′x2 + 1 + 2xy2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 50� �
dsolve(3*x^2*y(x)*diff(y(x),x)+1+2*x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =

√
−x

7
3

(
2x 4

3 − c1x
)

x
7
3

y(x) = −

√
−x

7
3

(
2x 4

3 − c1x
)

x
7
3

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 47� �
DSolve[3 x^2 y[x] y'[x]+1+2 x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2
x
+ c1

x4/3

y(x) →
√
−2
x
+ c1

x4/3
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24.21.6 problem 582
Internal problem ID [3324]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 582.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class C], _dAlembert]

Solve

x2(4x− 3y) y′ −
(
6x2 − 3yx+ 2y2

)
y = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 44� �
dsolve(x^2*(4*x-3*y(x))*diff(y(x),x) = (6*x^2-3*x*y(x)+2*y(x)^2)*y(x),y(x), singsol=all)� �

− ln
(
x2 + y(x)2

x2

)
−

3 arctan
(

y(x)
x

)
2 + 2 ln

(
y(x)
x

)
− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 43� �
DSolve[x^2(4 x-3 y[x])y'[x]==(6 x^2-3 x y[x]+2 y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
3ArcTan

(
y(x)
x

)
+ 2 log

(
y(x)2
x2 + 1

)
− 4 log

(
y(x)
x

)
= −2 log(x) + c1, y(x)

]
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24.21.7 problem 583
Internal problem ID [3325]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 583.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve (
1− yx3) y′ − x2y2 = 0
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3 Solution by Maple
Time used: 0.152 (sec). Leaf size: 789� �
dsolve((1-x^3*y(x))*diff(y(x),x) = x^2*y(x)^2,y(x), singsol=all)� �

y(x) =


x3+

√
c61 + x6

 1
3

c1
− c1x3+

√
c61 + x6

 1
3


2

+ 3

2x3

y(x) =

(
−1

2 −
i

√
3

2

)6


x3+

√
c61 + x6

 1
3

c1
− c1x3+

√
c61 + x6

 1
3


2

+ 3

2x3

y(x) =

(
−1

2 +
i

√
3

2

)6


x3+

√
c61 + x6

 1
3

c1
− c1x3+

√
c61 + x6

 1
3


2

+ 3

2x3

y(x)

=


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
−4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3

y(x)

=


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
+4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3

y(x)

=

(
− 1

2−
i

√
3

2

)6


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
−4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3

y(x)

=

(
− 1

2−
i

√
3

2

)6


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
+4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3

y(x)

=

(
− 1

2+
i

√
3

2

)6


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
−4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3

y(x)

=

(
− 1

2+
i

√
3

2

)6


−

4

x3+

√
c61 + x6


1
3

c1
+ 4c1x3+

√
c61 + x6


1
3
+4i

√
3



x3+

√
c61 + x6


1
3

c1
+ c1x3+

√
c61 + x6


1
3





2

64 + 3
2x3
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3 Solution by Mathematica
Time used: 15.539 (sec). Leaf size: 331� �
DSolve[(1-x^3 y[x])y'[x]==x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

3
√

12c1x6 + 2
√
6
√

c1x6 (1 + 6c1x6) + 1 + 1
3
√
12c1x6 + 2

√
6
√
c1x6 (1 + 6c1x6) + 1

+ 1

2x3

y(x)

→

2i
(√

3 + i
)

3
√

12c1x6 + 2
√
6
√

c1x6 (1 + 6c1x6) + 1 −
2
(
1+i

√
3
)

3
√
12c1x6 + 2

√
6
√

c1x6 (1 + 6c1x6) + 1
+ 4

8x3

y(x)

→

−2
(
1 + i

√
3
)

3
√

12c1x6 + 2
√
6
√
c1x6 (1 + 6c1x6) + 1 +

2i
(√

3 +i

)
3
√

12c1x6 + 2
√
6
√
c1x6 (1 + 6c1x6) + 1

+ 4

8x3

y(x) → 0
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24.21.8 problem 584
Internal problem ID [3326]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 584.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

2yy′x3 + a+ 3x2y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(2*x^3*y(x)*diff(y(x),x)+a+3*x^2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√
(−ax+ c1)x

x2

y(x) = −
√
(−ax+ c1)x

x2

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 44� �
DSolve[2 x^3 y[x] y'[x]+a+3 x^2 y[x]^2 ==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−ax+ c1
x3/2

y(x) →
√
−ax+ c1
x3/2
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24.21.9 problem 585
Internal problem ID [3327]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 585.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve

x
(
3− 2yx2) y′ − 4x+ 3y − 3x2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 47� �
dsolve(x*(3-2*x^2*y(x))*diff(y(x),x) = 4*x-3*y(x)+3*x^2*y(x)^2,y(x), singsol=all)� �

y(x) = 3 +
√
−8x3 + 4c1x+ 9

2x2

y(x) = −−3 +
√

−8x3 + 4c1x+ 9
2x2

3 Solution by Mathematica
Time used: 0.456 (sec). Leaf size: 71� �
DSolve[x(3-2 x^2 y[x])y'[x]==4 x-3 y[x]+3 x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −−3x+
√

x2 (−8x3 + 4c1x+ 9)
2x3

y(x) → 3x+
√

x2 (−8x3 + 4c1x+ 9)
2x3
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24.21.10 problem 586
Internal problem ID [3328]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 586.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x
(
3 + 2yx2) y′ + (4 + 3yx2) y = 0

3 Solution by Maple
Time used: 0.342 (sec). Leaf size: 39� �
dsolve(x*(3+2*x^2*y(x))*diff(y(x),x)+(4+3*x^2*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
x2_Z 8 − 2_Z 2c1 − c1

)6
x2 − 2c1

x2c1
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3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 1769� �
DSolve[x(3+2 x^2 y[x])y'[x]+(4+3 x^2 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
2x2

+

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

2
√
3

− 1
2

√√√√√√√√√√√√
2
x4 + 2 22/3e−2c1

3
√
3 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) −

3
√
2 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
32/3x6 − 2

√
3

x6

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

y(x) → − 1
2x2

+

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

2
√
3

+1
2

√√√√√√√√√√√√
2
x4 + 2 22/3e−2c1

3
√
3 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) −

3
√
2 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
32/3x6 − 2

√
3

x6

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

y(x) → − 1
2x2

−

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

2
√
3

− 1
2

√√√√√√√√√√√√
2
x4 + 2 22/3e−2c1

3
√
3 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) −

3
√
2 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
32/3x6 + 2

√
3

x6

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

y(x) → − 1
2x2

−

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6

2
√
3

+1
2

√√√√√√√√√√√√
2
x4 + 2 22/3e−2c1

3
√
3 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) −

3
√
2 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
32/3x6 + 2

√
3

x6

√√√√√√√ 3
x4 − 2 62/3e−2c1

3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

) +

3
√
6 3

√
e−6c1

(√
48e6c1x18 + 81e8c1x16 − 9e4c1x8

)
x6
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24.21.11 problem 587
Internal problem ID [3329]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 587.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

8yy′x3 + 3x4 − 6x2y2 − y4 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 54� �
dsolve(8*x^3*y(x)*diff(y(x),x)+3*x^4-6*x^2*y(x)^2-y(x)^4 = 0,y(x), singsol=all)� �

y(x) = x
√
− (c1x− 1) (c1x+ 3)

c1x− 1

y(x) = −x
√

− (c1x− 1) (c1x+ 3)
c1x− 1
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3 Solution by Mathematica
Time used: 1.645 (sec). Leaf size: 160� �
DSolve[8 x^3 y[x] y'[x]+3 x^4 -6 x^2 y[x]^2 -y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 (3 + e8c1x)√
−1 + e8c1x

y(x) →
√

−x2 (3 + e8c1x)√
−1 + e8c1x

y(x) → −i
√
3
√
−x2

y(x) → i
√
3
√
−x2

y(x) → x5/2
√
−x3

y(x) →
√
−x3
√
x

4638
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24.21.12 problem 588
Internal problem ID [3330]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 588.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy
(
b x2 + a

)
y′ − A−By2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 82� �
dsolve(x*y(x)*(b*x^2+a)*diff(y(x),x) = A+B*y(x)^2,y(x), singsol=all)� �

y(x) =

√
−B

(
−x

2B
a (b x2 + a)−

B
a c1B + A

)
B

y(x) = −

√
−B

(
−x

2B
a (b x2 + a)−

B
a c1B + A

)
B

4639
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3 Solution by Mathematica
Time used: 1.72 (sec). Leaf size: 134� �
DSolve[x y[x] (a+b x^2)y'[x]==A+B y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−A+ e2Bc1x

2B
a (a+ bx2)−

B
a

√
B

y(x) →

√
−A+ e2Bc1x

2B
a (a+ bx2)−

B
a

√
B

y(x) → − i
√
A√
B

y(x) → i
√
A√
B

4640
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24.21.13 problem 589
Internal problem ID [3331]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 589.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3x4yy′ − 1 + 2y2x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 55� �
dsolve(3*x^4*y(x)*diff(y(x),x) = 1-2*x^3*y(x)^2,y(x), singsol=all)� �

y(x) = −

√
−5x 13

3

(
2x 4

3 − 5x3c1
)

5x 13
3

y(x) =

√
−5x 13

3

(
2x 4

3 − 5x3c1
)

5x 13
3

3 Solution by Mathematica
Time used: 0.389 (sec). Leaf size: 51� �
DSolve[3 x^4 y[x] y'[x]==1-2 x^3 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

− 2
5x3 + c1

x4/3

y(x) →
√

− 2
5x3 + c1

x4/3
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24.21.14 problem 590
Internal problem ID [3332]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 590.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x7yy′ − 2x2 − 2− 5x3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 96� �
dsolve(x^7*y(x)*diff(y(x),x) = 2*x^2+2+5*x^3*y(x),y(x), singsol=all)� �

c1 +
−
(
x3y(x)+1

)
hypergeom

([ 1
2 ,

5
4
]
,
[ 3
2
]
,−
(
x3y(x)+1

)2
x2

)(
x6y(x)2+2x3y(x)+x2+1

x2

) 1
4

x
− 2x(

x6y(x)2+2x3y(x)+x2+1
x2

) 1
4

= 0

3 Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 98� �
DSolve[x^7 y[x] y'[x]==2(1+x^2)+5 x^3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
i
(
x3y(x)+1

) 4

√
x4y(x)2 + 1

x2 + 2xy(x) + 1 2F1

(
1
2 ,

5
4 ;

3
2 ;−

(
y(x)x3+1

)2
x2

)
2x + ix

4

√
−(x3y(x) + 1)2

x2 − 1

, y(x)
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24.21.15 problem 591
Internal problem ID [3333]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 591.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′
√
x2 + 1 + x

√
1 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(y(x)*diff(y(x),x)*sqrt(x^2+1)+x*sqrt(1+y(x)^2) = 0,y(x), singsol=all)� �

√
x2 + 1 +

√
1 + y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 75� �
DSolve[y[x] y'[x]Sqrt[1+x^2]+x Sqrt[1+y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 + c1

(
−2

√
x2 + 1 + c1

)
y(x) →

√
x2 + c1

(
−2

√
x2 + 1 + c1

)
y(x) → −i

y(x) → i
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24.21.16 problem 592
Internal problem ID [3334]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 592.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + y) y′
√
x2 + 1 − y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
dsolve((1+y(x))*diff(y(x),x)*sqrt(x^2+1) = y(x)^3,y(x), singsol=all)� �

y(x) = −1 +
√

1− 2c1 − 2 arcsinh(x)
2 arcsinh(x) + 2c1

y(x) = −1 +
√

1− 2c1 − 2 arcsinh(x)
2 (arcsinh(x) + c1)

3 Solution by Mathematica
Time used: 0.88 (sec). Leaf size: 72� �
DSolve[(1+y[x])y'[x]Sqrt[1+x^2]==y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

−1 +

√
−2 tanh−1

(
x√

x2 + 1

)
+ 1− 2c1

y(x) → − 1

1 +

√
−2 tanh−1

(
x√

x2 + 1

)
+ 1− 2c1

y(x) → 0
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24.21.17 problem 593
Internal problem ID [3335]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 593.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

(g0 (x) + yg1 (x)) y′ − f0 (x)− f1 (x)y − f2 (x)y2 − f3 (x)y3 = 0

7 Solution by Maple� �
dsolve((g0(x)+y(x)*g1(x))*diff(y(x),x) = f0(x)+f1(x)*y(x)+f2(x)*y(x)^2+f3(x)*y(x)^3,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(g0[x]+y[x] g1[x])y'[x]==f0[x]+f1[x] y[x]+f2[x] y[x]^2+f3[x] y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.21.18 problem 594
Internal problem ID [3336]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 594.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′y2 + x(−y + 2) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(y(x)^2*diff(y(x),x)+x*(2-y(x)) = 0,y(x), singsol=all)� �

x2

2 − y(x)2
2 − 2y(x)− 4 ln (y(x)− 2) + c1 = 0

3 Solution by Mathematica
Time used: 0.628 (sec). Leaf size: 43� �
DSolve[y[x]^2 y'[x]+x(2-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
#12

2 + 2#1+ 4 log(#1− 2)− 6&
] [

x2

2 + c1

]
y(x) → 2
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24.21.19 problem 595
Internal problem ID [3337]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 595.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′y2 − x
(
1 + y2

)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 22� �
dsolve(y(x)^2*diff(y(x),x) = x*(1+y(x)^2),y(x), singsol=all)� �

y(x) = − tan
(
RootOf

(
x2 + 2 tan (_Z ) + 2c1 − 2_Z

))
3 Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 39� �
DSolve[y[x]^2 y'[x]==x(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[#1− ArcTan(#1)&]
[
x2

2 + c1

]
y(x) → −i

y(x) → i
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24.21.20 problem 596
Internal problem ID [3338]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 596.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x+ y2

)
y′ + y − bx− a = 0

4648



24.21. Various 21 CHAPTER 24. ORDINARY . . .

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 710� �
dsolve((x+y(x)^2)*diff(y(x),x)+y(x) = b*x+a,y(x), singsol=all)� �
y(x)

=

(
6b x2 + 12ax− 12c1 + 2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

) 1
3

2
− 2x(

6b x2 + 12ax− 12c1 + 2
√

9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21
) 1

3

y(x) =

−

(
6b x2 + 12ax− 12c1 + 2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

) 1
3

4
+ x(

6b x2 + 12ax− 12c1 + 2
√

9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21
) 1

3

−

i
√
3


6b x2+12ax−12c1+2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

 1
3

2 + 2x6b x2+12ax−12c1+2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

 1
3


2

y(x) =

−

(
6b x2 + 12ax− 12c1 + 2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

) 1
3

4
+ x(

6b x2 + 12ax− 12c1 + 2
√

9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21
) 1

3

+

i
√
3


6b x2+12ax−12c1+2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

 1
3

2 + 2x6b x2+12ax−12c1+2

√
9b2x4 + 36ba x3 + 36a2x2 − 36bc1x2 − 72c1ax+ 16x3 + 36c21

 1
3


2
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3 Solution by Mathematica
Time used: 6.43 (sec). Leaf size: 398� �
DSolve[(x+y[x]^2)y'[x]+y[x]==a+b x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 22/3x+ 3

√
2
(√

16x3 + 9 (2ax+ bx2 + 2c1) 2 + 6ax+ 3bx2 + 6c1
)

2/3

2 3
√√

16x3 + 9 (2ax+ bx2 + 2c1) 2 + 6ax+ 3bx2 + 6c1

y(x)

→
4 3
√
−2 x+ i

(√
3 + i

)(√
x2 (9(2a+ bx)2 + 16x) + 36c1x(2a+ bx) + 36c12 + 6ax+ 3bx2 + 6c1

)
2/3

2 22/3 3
√√

16x3 + 9 (2ax+ bx2 + 2c1) 2 + 6ax+ 3bx2 + 6c1

y(x) → x− i
√
3 x

3
√
2 3
√√

16x3 + 9 (2ax+ bx2 + 2c1) 2 + 6ax+ 3bx2 + 6c1

−
i
(√

3 − i
)

3
√√

16x3 + 9 (2ax+ bx2 + 2c1) 2 + 6ax+ 3bx2 + 6c1
2 22/3
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24.21.21 problem 597
Internal problem ID [3339]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 597.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
−y2 + x

)
y′ − x2 + y = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 402� �
dsolve((x-y(x)^2)*diff(y(x),x) = x^2-y(x),y(x), singsol=all)� �

y(x) =

(
−4x3 + 12c1 + 4

√
x6 − 6x3c1 − 4x3 + 9c21

) 1
3

2
+ 2x(

−4x3 + 12c1 + 4
√

x6 − 6x3c1 − 4x3 + 9c21
) 1

3

y(x) = −

(
−4x3 + 12c1 + 4

√
x6 − 6x3c1 − 4x3 + 9c21

) 1
3

4
− x(

−4x3 + 12c1 + 4
√

x6 − 6x3c1 − 4x3 + 9c21
) 1

3

−

i
√
3


−4x3+12c1+4

√
x6 − 6x3c1 − 4x3 + 9c21

 1
3

2 − 2x−4x3+12c1+4

√
x6 − 6x3c1 − 4x3 + 9c21

 1
3


2

y(x) = −

(
−4x3 + 12c1 + 4

√
x6 − 6x3c1 − 4x3 + 9c21

) 1
3

4
− x(

−4x3 + 12c1 + 4
√

x6 − 6x3c1 − 4x3 + 9c21
) 1

3

+

i
√
3


−4x3+12c1+4

√
x6 − 6x3c1 − 4x3 + 9c21

 1
3

2 − 2x−4x3+12c1+4

√
x6 − 6x3c1 − 4x3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 4.108 (sec). Leaf size: 304� �
DSolve[(x-y[x]^2)y'[x]==x^2-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2x+ 3

√
2
(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3

22/3 3
√

x3 +
√

x6 + (−4 + 6c1)x3 + 9c12 + 3c1

y(x) →

(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3Root

[
#13 + 16&, 2

]
+
(
2 + 2i

√
3
)
x

2 22/3 3
√

x3 +
√

x6 + (−4 + 6c1)x3 + 9c12 + 3c1

y(x) →
3
√
−2

(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3 − i

√
3 x+ x

22/3 3
√

x3 +
√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1
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24.21.22 problem 598
Internal problem ID [3340]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 598.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + y2

)
y′ + yx = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 223� �
dsolve((x^2+y(x)^2)*diff(y(x),x)+x*y(x) = 0,y(x), singsol=all)� �

y(x) =

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) =

√
−x2c1

(
−c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) = −

√
−x2c1

(
−c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

4654



24.21. Various 21 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 2.528 (sec). Leaf size: 218� �
DSolve[(x^2+y[x]^2)y'[x]+x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 −

√
x4 + e4c1

y(x) →
√
−x2 −

√
x4 + e4c1

y(x) → −
√
−x2 +

√
x4 + e4c1

y(x) →
√
−x2 +

√
x4 + e4c1

y(x) → 0

y(x) → −
√
−
√
x4 − x2

y(x) →
√
−
√
x4 − x2

y(x) → −
√√

x4 − x2

y(x) →
√√

x4 − x2
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24.21.23 problem 599
Internal problem ID [3341]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 599.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + y2

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 16� �
dsolve((x^2+y(x)^2)*diff(y(x),x) = x*y(x),y(x), singsol=all)� �

y(x) =
√

1
LambertW (c1x2) x

3 Solution by Mathematica
Time used: 19.634 (sec). Leaf size: 49� �
DSolve[(x^2+y[x]^2)y'[x]==x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x√
ProductLog (e−2c1x2)

y(x) → x√
ProductLog (e−2c1x2)

y(x) → 0
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24.21.24 problem 600
Internal problem ID [3342]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 600.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 − y2

)
y′ − 2yx = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 45� �
dsolve((x^2-y(x)^2)*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 1
2c1

y(x) =
1 +

√
−4c21x2 + 1
2c1

3 Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 66� �
DSolve[(x^2-y[x]^2)y'[x]==2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + e2c1

)
y(x) → 1

2

(√
−4x2 + e2c1 + ec1

)
y(x) → 0
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24.21.25 problem 601
Internal problem ID [3343]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 601.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
x2 − y2

)
y′ + x(x+ 2y) = 0
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3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 419� �
dsolve((x^2-y(x)^2)*diff(y(x),x)+x*(x+2*y(x)) = 0,y(x), singsol=all)� �

y(x) =

4+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

2 + 2x2c14+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

√
c1

y(x)

=

−

4+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

4 − x2c14+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3
−

i

√
3



4+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

2 − 2x2c14+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3


2

√
c1

y(x)

=

−

4+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

4 − x2c14+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3
+

i

√
3



4+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3

2 − 2x2c14+4x3c
3
2
1 +4

√
−3x6c31 + 2x3c

3
2
1 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 1.898 (sec). Leaf size: 555� �
DSolve[(x^2-y[x]^2)y'[x]+x(x+2 y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

x3 +
√
−3x6 + 2e3c1x3 + e6c1 + e3c1

3
√
2

+
3
√
2 x2

3
√

x3 +
√
−3x6 + 2e3c1x3 + e6c1 + e3c1

y(x) →

(
x3 +

√
−3x6 + 2e3c1x3 + e6c1 + e3c1

)
2/3Root

[
#13 − 2&, 3

]
+
(
−1− i

√
3
)
x2

22/3 3
√

x3 +
√
−3x6 + 2e3c1x3 + e6c1 + e3c1

y(x) →
x2Root

[
#13 − 2&, 3

]
3
√

x3 +
√
−3x6 + 2e3c1x3 + e6c1 + e3c1

− 3

√
−1
2

3
√
x3 +

√
−3x6 + 2e3c1x3 + e6c1 + e3c1

y(x) →
3
√√

3
√
−x6 + x3

3
√
2

+
3
√
2 x2

3
√√

3
√
−x6 + x3

y(x) →

(√
3
√
−x6 + x3

)2/3
Root

[
#13 − 2&, 3

]
+
(
−1− i

√
3
)
x2

22/3 3
√√

3
√
−x6 + x3

y(x) → − 3

√
−1
2

3
√√

3
√
−x6 + x3 +

x2Root
[
#13 − 2&, 3

]
3
√√

3
√
−x6 + x3
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24.21.26 problem 602
Internal problem ID [3344]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 602.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
x2 + y2

)
y′ + 2x(y + 2x) = 0
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3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 417� �
dsolve((x^2+y(x)^2)*diff(y(x),x)+2*x*(2*x+y(x)) = 0,y(x), singsol=all)� �

y(x) =

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 − 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

√
c1

y(x)

=

−

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

4 + x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3
−

i

√
3



4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 + 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3


2

√
c1

y(x)

=

−

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

4 + x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3
+

i

√
3



4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 + 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 1.548 (sec). Leaf size: 554� �
DSolve[(x^2+y[x]^2)y'[x]+2 x(2 x+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

2 3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

22/3 3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → 3
√√

5
√
x6 − 2x3 − x2

3
√√

5
√
x6 − 2x3

y(x) →

(
1− i

√
3
)
x2 +

(
−1− i

√
3
)(√

5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3

y(x) →

(
1 + i

√
3
)
x2 + i

(√
3 + i

)(√
5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3
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24.21.27 problem 603
Internal problem ID [3345]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 603.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve (
1− x2 + y2

)
y′ − 1− x2 + y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve((1-x^2+y(x)^2)*diff(y(x),x) = 1+x^2-y(x)^2,y(x), singsol=all)� �

y(x)2 + 2xy(x) + x2 + 2 ln (−x+ y(x))− c1 = 0

3 Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 25� �
DSolve[(1-x^2+y[x]^2)y'[x]==1+x^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
e

1
2 (y(x)+x)2(x− y(x)) = c1, y(x)

]
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24.21.28 problem 604
Internal problem ID [3346]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 604.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
a2 + x2 + y2

)
y′ + 2yx = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 500� �
dsolve((a^2+x^2+y(x)^2)*diff(y(x),x)+2*x*y(x) = 0,y(x), singsol=all)� �

y(x) =

(
−12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

) 1
3

2
− 2(a2 + x2)(

−12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21
) 1

3

y(x) = −

(
−12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

) 1
3

4
+ a2 + x2(

−12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21
) 1

3

−

i
√
3


−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

 1
3

2 + 2a2+2x2−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

 1
3


2

y(x) = −

(
−12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

) 1
3

4
+ a2 + x2(

−12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21
) 1

3

+

i
√
3


−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

 1
3

2 + 2a2+2x2−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 4x6 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 4.326 (sec). Leaf size: 317� �
DSolve[(a^2+x^2+y[x]^2)y'[x]+2 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a2 + x2)3 + 9c12 + 3c1
)

2/3 − 2a2 − 2x2

22/3 3

√√
4 (a2 + x2)3 + 9c12 + 3c1

y(x) →

(
1 + i

√
3
)
(a2 + x2)

22/3 3

√√
4 (a2 + x2)3 + 9c12 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a2 + x2)3 + 9c12 + 3c1
2 3
√
2

y(x) →

(
1− i

√
3
)
(a2 + x2)

22/3 3

√√
4 (a2 + x2)3 + 9c12 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a2 + x2)3 + 9c12 + 3c1
2 3
√
2

y(x) → 0
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24.21.29 problem 605
Internal problem ID [3347]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 605.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
a2 + x2 + y2

)
y′ + b2 + x2 + 2yx = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 900� �
dsolve((a^2+x^2+y(x)^2)*diff(y(x),x)+b^2+x^2+2*x*y(x) = 0,y(x), singsol=all)� �
y(x)

=

(
−12b2x− 4x3 − 12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

) 1
3

2
− 2(a2 + x2)(

−12b2x− 4x3 − 12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21
) 1

3

y(x) =

−

(
−12b2x− 4x3 − 12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

) 1
3

4
+ a2 + x2(

−12b2x− 4x3 − 12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21
) 1

3

−

i
√
3


−12b2x−4x3−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

 1
3

2 + 2a2+2x2−12b2x−4x3−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

 1
3


2

y(x) =

−

(
−12b2x− 4x3 − 12c1 + 4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

) 1
3

4
+ a2 + x2(

−12b2x− 4x3 − 12c1 + 4
√

4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21
) 1

3

+

i
√
3


−12b2x−4x3−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

 1
3

2 + 2a2+2x2−12b2x−4x3−12c1+4

√
4a6 + 12a4x2 + 12a2x4 + 9b4x2 + 6b2x4 + 5x6 + 18b2c1x+ 6x3c1 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 6.253 (sec). Leaf size: 438� �
DSolve[(a^2+x^2+y[x]^2)y'[x]+b^2+x^2+2 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1
)

2/3 − 2a2 − 2x2

22/3 3

√√
4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1

y(x) →

(
1 + i

√
3
)
(a2 + x2)

22/3 3

√√
4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1

2 3
√
2

y(x) →

(
1− i

√
3
)
(a2 + x2)

22/3 3

√√
4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a2 + x2)3 + (3b2x+ x3 − 3c1) 2 − 3b2x− x3 + 3c1

2 3
√
2
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24.21.30 problem 606
Internal problem ID [3348]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 21
Problem number: 606.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ x2 + y2

)
y′ − y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 30� �
dsolve((x+x^2+y(x)^2)*diff(y(x),x) = y(x),y(x), singsol=all)� �

c1 +
e−2iy(x)(ix+ y(x))

2iy(x) + 2x = 0

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 18� �
DSolve[(x+x^2+y[x]^2)y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− ArcTan

(
x

y(x)

)
= c1, y(x)

]
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24.22.1 problem 607
Internal problem ID [3349]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 607.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
3x2 − y2

)
y′ − 2yx = 0
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3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 402� �
dsolve((3*x^2-y(x)^2)*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) =

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

6c1
+ 2

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

−

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

+

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2
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3 Solution by Mathematica
Time used: 37.86 (sec). Leaf size: 419� �
DSolve[(3 x^2-y[x]^2)y'[x]==2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0
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24.22.2 problem 608
Internal problem ID [3350]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 608.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x4 + y2

)
y′ − 4yx3 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 67� �
dsolve((x^4+y(x)^2)*diff(y(x),x) = 4*x^3*y(x),y(x), singsol=all)� �

y(x) =

2x2 + c1 −
√

4x4 + c21

2x2 − 1

x2

y(x) =

2x2 + c1 +
√
4x4 + c21

2x2 − 1

x2

3 Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 58� �
DSolve[(x^4+y[x]^2)y'[x]==4 x^3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1 −

√
4x4 + c12

)
y(x) → 1

2

(√
4x4 + c12 + c1

)
y(x) → 0
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24.22.3 problem 609
Internal problem ID [3351]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 609.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y(1 + y) y′ − x(x+ 1) = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 720� �
dsolve(y(x)*(1+y(x))*diff(y(x),x) = x*(1+x),y(x), singsol=all)� �
y(x)

=

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

2
+ 1

2
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

y(x) =

−

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

−

i
√
3


−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2

y(x) =

−

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

+

i
√
3


−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2
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3 Solution by Mathematica
Time used: 4.229 (sec). Leaf size: 346� �
DSolve[y[x](1+y[x])y'[x]==x(1+x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

 3
√

4x3 + 6x2 +
√
−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+ 1
3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 1



y(x) → 1
8

2i
(√

3 + i
)

3
√

4x3 + 6x2 +
√
−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+ −2− 2i
√
3

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 4



y(x) → 1
8

−2
(
1 + i

√
3
)

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+
2i
(√

3 + i
)

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 4
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24.22.4 problem 610
Internal problem ID [3352]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 610.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ 2y + y2

)
y′ + y(1 + y) + (x+ y)2 y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 120� �
dsolve((x+2*y(x)+y(x)^2)*diff(y(x),x)+y(x)*(1+y(x))+(x+y(x))^2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
−c1x+ 2x2 − 2 +

√
c21x

2 − 4x3c1 + 4x4 + 4c1x− 8x2 − 8c1 + 16x+ 4
2c1 − 4x

y(x) = −
c1x− 2x2 +

√
c21x

2 − 4x3c1 + 4x4 + 4c1x− 8x2 − 8c1 + 16x+ 4 + 2
2 (c1 − 2x)

3 Solution by Mathematica
Time used: 1.556 (sec). Leaf size: 146� �
DSolve[(x+2 y[x]+y[x]^2)y'[x]+y[x](1+y[x])+(x+y[x])^2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√

(−x2 + c1x+ 1) 2 + 4(x− c1) − c1x− 1
2(x− c1)

y(x) → −x2 +
√

(−x2 + c1x+ 1) 2 + 4(x− c1) + c1x+ 1
2(x− c1)

y(x) → 1
2

(
−
√
x2 − x

)
y(x) → 1

2

(√
x2 − x

)
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24.22.5 problem 611
Internal problem ID [3353]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 611.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
x2 + 2y + y2

)
y′ + 2x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve((x^2+2*y(x)+y(x)^2)*diff(y(x),x)+2*x = 0,y(x), singsol=all)� �

ey(x)x2 + y(x)2ey(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 24� �
DSolve[(x^2+2 y[x]+y[x]^2)y'[x]+2 x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2ey(x) + ey(x)y(x)2 = c1, y(x)

]
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24.22.6 problem 612
Internal problem ID [3354]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 612.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
x3 + 2y − y2

)
y′ + 3yx2 = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 493� �
dsolve((x^3+2*y(x)-y(x)^2)*diff(y(x),x)+3*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) =

(
12x3 + 12c1 + 8 + 4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

) 1
3

2
− 2(−x3 − 1)(

12x3 + 12c1 + 8 + 4
√

−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1
) 1

3
+ 1

y(x) = −

(
12x3 + 12c1 + 8 + 4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

) 1
3

4
+ −x3 − 1(

12x3 + 12c1 + 8 + 4
√

−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1
) 1

3
+ 1

−

i
√
3


12x3+12c1+8+4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

 1
3

2 + −2x3−212x3+12c1+8+4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

 1
3


2

y(x) = −

(
12x3 + 12c1 + 8 + 4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

) 1
3

4
+ −x3 − 1(

12x3 + 12c1 + 8 + 4
√

−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1
) 1

3
+ 1

+

i
√
3


12x3+12c1+8+4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

 1
3

2 + −2x3−212x3+12c1+8+4

√
−4x9 − 3x6 + 18x3c1 + 9c21 + 12c1

 1
3


2
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3 Solution by Mathematica
Time used: 4.826 (sec). Leaf size: 385� �
DSolve[(x^3+2 y[x]-y[x]^2)y'[x]+3 x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
2 (x3 + 1)

3
√

−3x3 +
√

−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1

−
3
√

−3x3 +
√

−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1
3
√
2

+ 1

y(x) → 3
√

−3x3 +
√

−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1 Root
[
2#13 + 1&, 2

]
+

3
√
−2 (x3 + 1)

3
√
−3x3 +

√
−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1

+ 1

y(x) →
(x3 + 1)Root

[
#13 + 2&, 2

]
3
√

−3x3 +
√

−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1

+ 3

√
−1
2

3
√

−3x3 +
√

−6c1 (3x3 + 2)− ((4x3 + 3)x6) + 9c12 − 2 + 3c1 + 1

y(x) → 0
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24.22.7 problem 613
Internal problem ID [3355]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 613.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve (
1 + y + yx+ y2

)
y′ + 1 + y = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 36� �
dsolve((1+y(x)+x*y(x)+y(x)^2)*diff(y(x),x)+1+y(x) = 0,y(x), singsol=all)� �

x−
(
−y(x)ey(x)
y(x) + 1 + c1

)(
e−y(x)y(x) + e−y(x)) = 0

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 23� �
DSolve[(1+y[x]+x y[x]+y[x]^2)y'[x]+1+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −y(x) + c1e

−y(x)(y(x) + 1), y(x)
]
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24.22.8 problem 614
Internal problem ID [3356]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 614.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(x+ y)2 y′ − a2 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 24� �
dsolve((x+y(x))^2*diff(y(x),x) = a^2,y(x), singsol=all)� �

y(x) = aRootOf (tan (_Z ) a− a_Z + c1 − x)− c1

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 21� �
DSolve[(x+y[x])^2 y'[x]==a^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− aArcTan

(
y(x) + x

a

)
= c1, y(x)

]
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24.22.9 problem 615
Internal problem ID [3357]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 615.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(x− y)2 y′ − a2 = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 36� �
dsolve((x-y(x))^2*diff(y(x),x) = a^2,y(x), singsol=all)� �

y(x) = eRootOf
(
a ln
(
e_Z+2a

)
−a_Z−2 e_Z+2c1−2a−2x

)
+ a+ x

3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 49� �
DSolve[(x-y[x])^2 y'[x]==a^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−
(
a2
(
log(a− y(x) + x)

2a − log(−a− y(x) + x)
2a

))
− y(x) = c1, y(x)

]
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24.22.10 problem 616
Internal problem ID [3358]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 616.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
−y2 + 2yx+ x2) y′ + x2 − 2yx+ y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve((x^2+2*x*y(x)-y(x)^2)*diff(y(x),x)+x^2-2*x*y(x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(∫ _Z _a2 − 2_a − 1

_a3 − 3_a2 + _a − 1d_a + ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 91� �
DSolve[(x^2+2 x y[x]-y[x]^2)y'[x]+x^2-2 x y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
#13 − 3#12 +#1

− 1&,
#12 log

(
y(x)
x

−#1
)
− 2#1 log

(
y(x)
x

−#1
)
− log

(
y(x)
x

−#1
)

3#12 − 6#1+ 1
&

 =

− log(x) + c1, y(x)
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24.22.11 problem 619
Internal problem ID [3359]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 619.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(x+ y)2 y′ − x2 + 2yx− 5y2 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 35� �
dsolve((x+y(x))^2*diff(y(x),x) = x^2-2*x*y(x)+5*y(x)^2,y(x), singsol=all)� �

y(x) = eRootOf
(
e2_Z ln(x)+e2_Zc1+e2_Z_Z−4 e_Z−2

)
x+ x

3 Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 41� �
DSolve[(x+y[x])^2 y'[x]==x^2-2 x y[x]+5 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2− 4y(x)
x(

y(x)
x

− 1
)2 + log

(
y(x)
x

− 1
)

= − log(x) + c1, y(x)
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24.22.12 problem 620
Internal problem ID [3360]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 620.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(a+ b+ x+ y)2 y′ − 2(a+ y)2 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 27� �
dsolve((a+b+x+y(x))^2*diff(y(x),x) = 2*(a+y(x))^2,y(x), singsol=all)� �

y(x) = −a− tan (RootOf (−2_Z + ln (tan (_Z )) + ln (b+ x) + c1)) (b+ x)

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 25� �
DSolve[(a+b+x+y[x])^2 y'[x]==2(a+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log(a+ y(x))− 2ArcTan

(
b+ x

a+ y(x)

)
= c1, y(x)

]
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24.22.13 problem 621
Internal problem ID [3361]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 621.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
2x2 + 4yx− y2

)
y′ − x2 + 4yx+ 2y2 = 0
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3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 441� �
dsolve((2*x^2+4*x*y(x)-y(x)^2)*diff(y(x),x) = x^2-4*x*y(x)-2*y(x)^2,y(x), singsol=all)� �
y(x)

=

108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3

2 + 12x2c21108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3
+ 2c1x

c1

y(x)

=

−

108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3

4 − 6x2c21108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3
+ 2c1x−

i

√
3



108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1


1
3

2 − 12x2c21108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1


1
3


2

c1

y(x)

=

−

108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3

4 − 6x2c21108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1

 1
3
+ 2c1x+

i

√
3



108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1


1
3

2 − 12x2c21108x3c31+4+4

√
−135c61x6 + 54x3c31 + 1


1
3


2

c1
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3 Solution by Mathematica
Time used: 1.998 (sec). Leaf size: 589� �
DSolve[(2 x^2+4 x y[x]-y[x]^2)y'[x]==x^2-4 x y[x]-2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

27x3 +
√
−135x6 + 54e3c1x3 + e6c1 + e3c1

3
√
2

+ 6 3
√
2 x2

3
√

27x3 +
√
−135x6 + 54e3c1x3 + e6c1 + e3c1

+ 2x

y(x) → 1
2

(−2)2/3 3
√

27x3 +
√
−135x6 + 54e3c1x3 + e6c1 + e3c1

− 12 3
√
−2 x2

3
√
27x3 +

√
−135x6 + 54e3c1x3 + e6c1 + e3c1

+ 4x



y(x) → x

2 + 6(−1)2/3 3
√
2 x

3
√

27x3 +
√
−135x6 + 54e3c1x3 + e6c1 + e3c1


− 3

√
−1
2

3
√

27x3 +
√
−135x6 + 54e3c1x3 + e6c1 + e3c1

y(x) → 3

√
3
2

3
√√

15
√
−x6 + 9x3 + 2 3

√
2 32/3x2

3
√√

15
√
−x6 + 9x3

+ 2x

y(x) → x

 2(−3)2/3 3
√
2 x

3
√√

15
√
−x6 + 9x3

+ 2

− 3

√
−3
2

3
√√

15
√
−x6 + 9x3

y(x) → 3
√√

15
√
−x6 + 9x3 Root

[
2#13 − 3&, 3

]
+

x2Root
[
#13 − 144&, 2

]
3
√√

15
√
−x6 + 9x3

+ 2x
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24.22.14 problem 622
Internal problem ID [3362]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 622.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(3x+ y)2 y′ − 4(3x+ 2y) y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
dsolve((3*x+y(x))^2*diff(y(x),x) = 4*(3*x+2*y(x))*y(x),y(x), singsol=all)� �

− ln
(
x+ y(x)

x

)
− 3 ln

(
−−y(x) + 3x

x

)
+ 3 ln

(
y(x)
x

)
− ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 747� �
DSolve[(3 x+y[x])^2 y'[x]==4(3 x+2 y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

−
√

12 3
√

−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

−
√
2
√√√√−6 3

√
−ec1x4 (−16x+ ec1) − 48x2 + (−8x+ ec1) 3 − 72x2 (−8x+ ec1)√

12 3
√
−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+ (−8x+ ec1) 2

+ 8x− ec1



y(x) → 1
4

−
√

12 3
√

−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+
√
2
√√√√−6 3

√
−ec1x4 (−16x+ ec1) − 48x2 + (−8x+ ec1) 3 − 72x2 (−8x+ ec1)√

12 3
√
−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+ (−8x+ ec1) 2

+ 8x− ec1



y(x) → 1
4

√12 3
√

−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

−
√
2
√√√√−6 3

√
−ec1x4 (−16x+ ec1) − 48x2 + 72x2 (−8x+ ec1)− (−8x+ ec1) 3√

12 3
√
−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+ (−8x+ ec1) 2

+ 8x− ec1



y(x) → 1
4

√12 3
√

−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+
√
2
√√√√−6 3

√
−ec1x4 (−16x+ ec1) − 48x2 + 72x2 (−8x+ ec1)− (−8x+ ec1) 3√

12 3
√
−ec1x4 (−16x+ ec1) + 16x2 − 16ec1x+ e2c1

+ (−8x+ ec1) 2

+ 8x− ec1
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24.22.15 problem 623
Internal problem ID [3363]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 623.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(1− 3x− y)2 y′ − (1− 2y) (3− 6x− 4y) = 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 72� �
dsolve((1-3*x-y(x))^2*diff(y(x),x) = (1-2*y(x))*(3-6*x-4*y(x)),y(x), singsol=all)� �
− ln

(
−6x− 4 + 6y(x)

6x− 1

)
−3 ln

(
−6y(x) + 18x

6x− 1

)
+3 ln

(
−6y(x) + 3

6x− 1

)
− ln (6x−1)−c1 = 0
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3 Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 1089� �
DSolve[(1-3 x-y[x])^2 y'[x]==(1-2 y[x])(3-6 x-4 y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

−
√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

− 1
2

√√√√− 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+ 8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1)

+ 12x+ 1 + 4ec1


y(x)

→ 1
6

−
√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+1
2

√√√√− 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+ 8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1)

+ 12x+ 1 + 4ec1


y(x)

→ 1
6

√36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

− 1
2

√√√√ 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+ 8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1)

+ 12x+ 1 + 4ec1


y(x)

→ 1
6

√36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+1
2

√√√√ 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√
36x2 − 12x+ 16ec1(6x− 1) + 3 22/3 3

√
−ec1(6x− 1)4 (6x− 1 + ec1) + 1 + 16e2c1

+ 8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1)

+ 12x+ 1 + 4ec1
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24.22.16 problem 624
Internal problem ID [3364]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 624.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
cot(x)− 2y2

)
y′ − y3 csc(x) sec(x) = 0

7 Solution by Maple� �
dsolve((cot(x)-2*y(x)^2)*diff(y(x),x) = y(x)^3*csc(x)*sec(x),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 49.872 (sec). Leaf size: 74� �
DSolve[(Cot[x]-2 y[x]^2)y'[x]==y[x]^3 Csc[x] Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√

cot(x)
√

ProductLog (−2e−8c1 tan(x))√
2

y(x) → i
√
cot(x)

√
ProductLog (−2e−8c1 tan(x))√

2
y(x) → 0
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24.22.17 problem 625
Internal problem ID [3365]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 625.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

3y′y2 − 1− x− ay3 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 154� �
dsolve(3*y(x)^2*diff(y(x),x) = 1+x+a*y(x)^3,y(x), singsol=all)� �

y(x) = ((eaxc1a2 − ax− a− 1) a)
1
3

a

y(x) = −((eaxc1a2 − ax− a− 1) a)
1
3

2a − i
√
3 ((eaxc1a2 − ax− a− 1) a)

1
3

2a

y(x) = −((eaxc1a2 − ax− a− 1) a)
1
3

2a + i
√
3 ((eaxc1a2 − ax− a− 1) a)

1
3

2a

3 Solution by Mathematica
Time used: 1.693 (sec). Leaf size: 111� �
DSolve[3 y[x]^2 y'[x]==1+x+a y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
a2c1eax − a(x+ 1)− 1

a2/3

y(x) → −
3
√
−1 3

√
a2c1eax − a(x+ 1)− 1

a2/3

y(x) → (−1)2/3 3
√
a2c1eax − a(x+ 1)− 1

a2/3
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24.22.18 problem 626
Internal problem ID [3366]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 626.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x2 − 3y2

)
y′ + 1 + 2yx = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 392� �
dsolve((x^2-3*y(x)^2)*diff(y(x),x)+1+2*x*y(x) = 0,y(x), singsol=all)� �

y(x) =

(
108x+ 108c1 + 12

√
−12x6 + 81c21 + 162c1x+ 81x2

) 1
3

6
+ 2x2(

108x+ 108c1 + 12
√

−12x6 + 81c21 + 162c1x+ 81x2
) 1

3

y(x) = −

(
108x+ 108c1 + 12

√
−12x6 + 81c21 + 162c1x+ 81x2

) 1
3

12
− x2(

108x+ 108c1 + 12
√

−12x6 + 81c21 + 162c1x+ 81x2
) 1

3

−

i
√
3


108x+108c1+12

√
−12x6 + 81c21 + 162c1x+ 81x2

 1
3

6 − 2x2108x+108c1+12

√
−12x6 + 81c21 + 162c1x+ 81x2

 1
3


2

y(x) = −

(
108x+ 108c1 + 12

√
−12x6 + 81c21 + 162c1x+ 81x2

) 1
3

12
− x2(

108x+ 108c1 + 12
√

−12x6 + 81c21 + 162c1x+ 81x2
) 1

3

+

i
√
3


108x+108c1+12

√
−12x6 + 81c21 + 162c1x+ 81x2

 1
3

6 − 2x2108x+108c1+12

√
−12x6 + 81c21 + 162c1x+ 81x2

 1
3


2
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3 Solution by Mathematica
Time used: 4.796 (sec). Leaf size: 310� �
DSolve[(x^2-3 y[x]^2)y'[x]+1+2 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√√

−108x6 + 729(x− c1)2 − 27x+ 27c1
3 3
√
2

−
3
√
2 x2

3
√√

−108x6 + 729(x− c1)2 − 27x+ 27c1

y(x) →

(
1− i

√
3
)

3
√√

−108x6 + 729(x− c1)2 − 27x+ 27c1
6 3
√
2

+
3

√
−2
3 x2

3
√√

3
√

−4x6 + 27x2 − 54c1x+ 27c12 − 9x+ 9c1

y(x) →

(
1 + i

√
3
)

3
√√

−108x6 + 729(x− c1)2 − 27x+ 27c1
6 3
√
2

+

(
1− i

√
3
)
x2

22/3 3
√√

−108x6 + 729(x− c1)2 − 27x+ 27c1

4702



24.22. Various 22 CHAPTER 24. ORDINARY . . .

24.22.19 problem 627
Internal problem ID [3367]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 627.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
2x2 + 3y2

)
y′ + x(3x+ y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve((2*x^2+3*y(x)^2)*diff(y(x),x)+x*(3*x+y(x)) = 0,y(x), singsol=all)� �

y(x) = RootOf
(∫ _Z 3_a2 + 2

_a3 + _a + 1d_a + 3 ln(x) + 3c1
)
x

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 66� �
DSolve[(2 x^2+3 y[x]^2)y'[x]+x(3 x+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
#13 +#1+ 1&,

3#12 log
(

y(x)
x

−#1
)
+ 2 log

(
y(x)
x

−#1
)

3#12 + 1
&

 =

−3 log(x) + c1, y(x)
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24.22.20 problem 628
Internal problem ID [3368]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 628.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

3
(
x2 − y2

)
y′ + 3 ex + 6(x+ 1)xy − 2y3 = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 622� �
dsolve(3*(x^2-y(x)^2)*diff(y(x),x)+3*exp(x)+6*x*y(x)*(1+x)-2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) =
e−2x

((
4 e3x + 4c1 + 4

√
−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

2
+ 2x2e2x((

4 e3x + 4c1 + 4
√

−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

y(x) = −
e−2x

((
4 e3x + 4c1 + 4

√
−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

4
− x2e2x((

4 e3x + 4c1 + 4
√

−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

−

i
√
3


e−2x

4 e3x+4c1+4

√
−4x6e4x + e6x + 2 e3xc1 + c21

e4x
 1

3

2 − 2x2e2x4 e3x+4c1+4

√
−4x6e4x + e6x + 2 e3xc1 + c21

e4x
 1

3


2

y(x) = −
e−2x

((
4 e3x + 4c1 + 4

√
−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

4
− x2e2x((

4 e3x + 4c1 + 4
√

−4x6e4x + e6x + 2 e3xc1 + c21

)
e4x
) 1

3

+

i
√
3


e−2x

4 e3x+4c1+4

√
−4x6e4x + e6x + 2 e3xc1 + c21

e4x
 1

3

2 − 2x2e2x4 e3x+4c1+4

√
−4x6e4x + e6x + 2 e3xc1 + c21

e4x
 1

3


2
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3 Solution by Mathematica
Time used: 2.607 (sec). Leaf size: 479� �
DSolve[3(x^2-y[x]^2)y'[x]+3 Exp[x]+6 x y[x](1+x)-2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−2x 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

3
√
2

−
3
√
2 e2xx2

3
√√

e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

y(x)

→
e−2x

((√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e

4x
)

2/3Root
[
#13 + 16&, 2

]
+
(
2 + 2i

√
3
)
e4xx2

)
2 22/3 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

y(x)

→
e−2x

(
3
√
−2

(√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e

4x
)

2/3 +
(
1− i

√
3
)
e4xx2

)
22/3 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x
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24.22.21 problem 629
Internal problem ID [3369]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 629.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
3x2 + 2yx+ 4y2

)
y′ + 2x2 + 6yx+ y2 = 0
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3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 431� �
dsolve((3*x^2+2*x*y(x)+4*y(x)^2)*diff(y(x),x)+2*x^2+6*x*y(x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) =

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3

4 − 11x2c21

4

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3
− c1x

4

c1

y(x)

=

−

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3

8 + 11x2c21

8

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3
− c1x

4 −

i

√
3



x3c31+8+2

√
333c61x6 + 4x3c31 + 16


1
3

4 + 11x2c21

4

x3c31+8+2

√
333c61x6 + 4x3c31 + 16


1
3


2

c1

y(x)

=

−

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3

8 + 11x2c21

8

x3c31+8+2

√
333c61x6 + 4x3c31 + 16

 1
3
− c1x

4 +

i

√
3



x3c31+8+2

√
333c61x6 + 4x3c31 + 16


1
3

4 + 11x2c21

4

x3c31+8+2

√
333c61x6 + 4x3c31 + 16


1
3


2

c1
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3 Solution by Mathematica
Time used: 4.88 (sec). Leaf size: 611� �
DSolve[(3 x^2+2 x y[x]+4 y[x]^2)y'[x]+2 x^2+6 x y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

 3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 11x2

3
√
x3 + 2

√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− x



y(x) → 1
16

2i
(√

3 + i
)

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

+
22
(
1 + i

√
3
)
x2

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 4x



y(x) → 1
16

(−2− 2i
√
3
)

3
√
x3 + 2

√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

+
22
(
1− i

√
3
)
x2

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 4x



y(x) → 1
4

 3
√

6
√
37

√
x6 + x3 − 11x2

3
√

6
√
37

√
x6 + x3

− x



y(x) → 1
8

(−1− i
√
3
)

3
√

6
√
37

√
x6 + x3 +

11
(
1− i

√
3
)
x2

3
√
6
√
37

√
x6 + x3

− 2x



y(x) → 1
8

i
(√

3 + i
)

3
√

6
√
37

√
x6 + x3 +

11
(
1 + i

√
3
)
x2

3
√
6
√
37

√
x6 + x3

− 2x



4709



24.22. Various 22 CHAPTER 24. ORDINARY . . .

24.22.22 problem 630
Internal problem ID [3370]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 22
Problem number: 630.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(1− 3x+ 2y)2 y′ − (4 + 2x− 3y)2 = 0

3 Solution by Maple
Time used: 0.738 (sec). Leaf size: 309� �
dsolve((1-3*x+2*y(x))^2*diff(y(x),x) = (4+2*x-3*y(x))^2,y(x), singsol=all)� �
y(x) = 14

5

+
(5x− 11)

(
RootOf

(
59049(5x− 11)9 c1_Z 90 +

(
−295245(5x− 11)9 c1 + 1

)
_Z 81 + 459270(5x− 11)9 c1_Z 72 − 65610(5x− 11)9 c1_Z 63 − 375435(5x− 11)9 c1_Z 54 + 115911(5x− 11)9 c1_Z 45 + 166860(5x− 11)9 c1_Z 36 − 12960(5x− 11)9 c1_Z 27 − 40320(5x− 11)9 c1_Z 18 − 11520(5x− 11)9 c1_Z 9 − 1024(5x− 11)9 c1

)9 − 1
)

5RootOf
(
59049 (5x− 11)9 c1_Z 90 +

(
−295245 (5x− 11)9 c1 + 1

)
_Z 81 + 459270 (5x− 11)9 c1_Z 72 − 65610 (5x− 11)9 c1_Z 63 − 375435 (5x− 11)9 c1_Z 54 + 115911 (5x− 11)9 c1_Z 45 + 166860 (5x− 11)9 c1_Z 36 − 12960 (5x− 11)9 c1_Z 27 − 40320 (5x− 11)9 c1_Z 18 − 11520 (5x− 11)9 c1_Z 9 − 1024 (5x− 11)9 c1

)9
3 Solution by Mathematica
Time used: 93.181 (sec). Leaf size: 3501� �
DSolve[(1-3 x+2 y[x])^2 y'[x]==(4+2 x-3 y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.23 Various 23
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24.23.1 problem 631
Internal problem ID [3371]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 631.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
1− 3yx2 + 6y2

)
y′ + x2 − 3xy2 = 0

4712



24.23. Various 23 CHAPTER 24. ORDINARY . . .

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 797� �
dsolve((1-3*x^2*y(x)+6*y(x)^2)*diff(y(x),x)+x^2-3*x*y(x)^2 = 0,y(x), singsol=all)� �
y(x)

=

(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

12

−
12
(

1
6 −

x4

16

)
(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

+ x2

4
y(x) =

−

(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

24

+
1− 3x4

8(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

+ x2

4

−

i
√
3


−108x2−144x3−432c1+27x6+12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

 1
3

12 + 2− 3x4
4−108x2−144x3−432c1+27x6+12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

 1
3


2

y(x) =

−

(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

24

+
1− 3x4

8(
−108x2 − 144x3 − 432c1 + 27x6 + 12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

) 1
3

+ x2

4

+

i
√
3


−108x2−144x3−432c1+27x6+12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

 1
3

12 + 2− 3x4
4−108x2−144x3−432c1+27x6+12

√
−54x9 − 162c1x6 + 144x6 + 216x5 + 864x3c1 − 27x4 + 648c1x2 + 1296c21 + 96

 1
3


2
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3 Solution by Mathematica
Time used: 5.234 (sec). Leaf size: 570� �
DSolve[(1-3 x^2 y[x]+6 y[x]^2)y'[x]+x^2-3 x y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

4

−

3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1

6 3
√
2

+
6− 9x4

4

3 22/3 3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1

y(x) → x2

4

+

(
1− i

√
3
)

3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1

12 3
√
2

−

(
1 + i

√
3
)(

6− 9x4

4

)
6 22/3 3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1

y(x) → x2

4

+

(
1 + i

√
3
)

3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1

12 3
√
2

−

(
1− i

√
3
)(

6− 9x4

4

)
6 22/3 3

√√√√−27x6

4 + 36x3 + 27x2 +

√
4
(
6− 9x4

4

)3

+
(
9
4 (−3x4 + 16x+ 12)x2 + 108c1

)
2 + 108c1
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24.23.2 problem 632
Internal problem ID [3372]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 632.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

(x− 6y)2 y′ + a+ 2yx− 6y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 115� �
dsolve((x-6*y(x))^2*diff(y(x),x)+a+2*x*y(x)-6*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = (−x3 − 18ax− 18c1)
1
3

6 + x

6

y(x) = −(−x3 − 18ax− 18c1)
1
3

12 − i
√
3 (−x3 − 18ax− 18c1)

1
3

12 + x

6

y(x) = −(−x3 − 18ax− 18c1)
1
3

12 + i
√
3 (−x3 − 18ax− 18c1)

1
3

12 + x

6

3 Solution by Mathematica
Time used: 0.474 (sec). Leaf size: 115� �
DSolve[(x-6 y[x])^2 y'[x]+a+2 x y[x]-6 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
x+ 3

√
−18ax− x3 + 18c1

)
y(x) → x

6 + 1
12i
(√

3 + i
)

3
√
−18ax− x3 + 18c1

y(x) → x

6 − 1
12

(
1 + i

√
3
)

3
√

−18ax− x3 + 18c1
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24.23.3 problem 633
Internal problem ID [3373]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 633.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + ay2

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 23� �
dsolve((x^2+a*y(x)^2)*diff(y(x),x) = x*y(x),y(x), singsol=all)� �

y(x) =
√

1
aLambertW

(
x2c1
a

) x

3 Solution by Mathematica
Time used: 74.699 (sec). Leaf size: 71� �
DSolve[(x^2+a y[x]^2)y'[x]==x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

√
a

√√√√ProductLog
(
x2e−

2c1
a

a

)

y(x) → x

√
a

√√√√ProductLog
(
x2e−

2c1
a

a

)

y(x) → 0
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24.23.4 problem 634
Internal problem ID [3374]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 634.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + yx+ ay2

)
y′ − a x2 − yx− y2 = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 216� �
dsolve((x^2+x*y(x)+a*y(x)^2)*diff(y(x),x) = a*x^2+x*y(x)+y(x)^2,y(x), singsol=all)� �
y(x)

= e−
3c1a+RootOf

e_Z−e
− 6c1a

a+2 e
− 2a_Z

a+2 x
− 6a

a+2 e
2_Z
a+2 −3 e

− 3c1a
a+2 e

−a_Z
a+2 x

− 3a
a+2 e

_Z
a+2 −3

a+3a ln(x)−RootOf

e_Z−e
− 6c1a

a+2 e
− 2a_Z

a+2 x
− 6a

a+2 e
2_Z
a+2 −3 e

− 3c1a
a+2 e

−a_Z
a+2 x

− 3a
a+2 e

_Z
a+2 −3


a+2 x

+ x

3 Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 54� �
DSolve[(x^2+x y[x]+a y[x]^2)y'[x]==a x^2+x y[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
3(a− 1) log

(
y(x)2
x2 + y(x)

x
+ 1
)
+ 1

3(a+ 2) log
(
1− y(x)

x

)
= −a log(x) + c1, y(x)

]
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24.23.5 problem 635
Internal problem ID [3375]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 635.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
a x2 + 2yx− ay2

)
y′ + x2 − 2axy − y2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 59� �
dsolve((a*x^2+2*x*y(x)-a*y(x)^2)*diff(y(x),x)+x^2-2*a*x*y(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
−a+

√
−4c21x2 + a2 − 4c1x

2c1

y(x) =
a+

√
−4c21x2 + a2 − 4c1x

2c1

3 Solution by Mathematica
Time used: 1.281 (sec). Leaf size: 87� �
DSolve[(a x^2+2 x y[x]-a y[x]^2)y'[x]+x^2-2 a x y[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
a(−ec1)−

√
a2e2c1 + 4x (−x+ ec1)

)
y(x) → 1

2

(√
a2e2c1 + 4x (−x+ ec1) − aec1

)
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24.23.6 problem 637
Internal problem ID [3376]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 637.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
y2c+ 2byx+ a x2) y′ + k x2 + 2axy + by2 = 0
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3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 1666� �
dsolve((a*x^2+2*b*x*y(x)+c*y(x)^2)*diff(y(x),x)+k*x^2+2*a*x*y(x)+b*y(x)^2 = 0,y(x), singsol=all)� �
y(x)

=

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3

2c − 2c21x2(ac−b2
)

c

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3
− bxc1

c

c1

y(x)

=

−

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3

4c + c21x
2(ac−b2

)
c

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3
− bxc1

c
−

i

√
3



12a x3c31bc−8b3x3c31−4c31c
2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2


1
3

2c +
2c21x

2(ac−b2
)

c

12a x3c31bc−8b3x3c31−4c31c
2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2


1
3


2

c1

y(x)

=

−

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3

4c + c21x
2(ac−b2

)
c

12a x3c31bc−8b3x3c31−4c31c2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2
 1

3
− bxc1

c
+

i

√
3



12a x3c31bc−8b3x3c31−4c31c
2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2


1
3

2c +
2c21x

2(ac−b2
)

c

12a x3c31bc−8b3x3c31−4c31c
2k x3+4

√
4a3cc61x6 − 3a2b2c61x6 − 6abcc61k x6 + 4b3c61k x6 + c2c61k

2x6 + 6a x3c31bc− 4b3x3c31 − 2c31c2k x3 + c2 c+4c2


1
3


2

c1
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3 Solution by Mathematica
Time used: 9.595 (sec). Leaf size: 1327� �
DSolve[(a x^2+2 b x y[x]+c y[x]^2)y'[x]+k x^2+2 a x y[x]+b y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

22/3 3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1) + 2

3
√
2 x2(b2−ac

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1)

− 2bx

2c
y(x)

→

9i22/3
(√

3 + i
)

3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1) + 36

3
√
−2 x2(ac−b2

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1)

− 36bx

36c
y(x)

→

−9 22/3
(
1 + i

√
3
)

3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1) + 36(−1)2/3

3
√
2 x2(b2−ac

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (−3abc+ 2b3 + c2k) + c2e3c1) 2 + 3abcx3 − 2b3x3 + c2 (−kx3 + e3c1)

− 36bx

36c
y(x)

→
−2bx 3

√√
c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k) +

(
2
√
c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − 2x3(−3abc+ 2b3 + c2k)

)2/3
+ 2 3

√
2 x2(b2 − ac)

2c 3
√√

c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k)

y(x)

→

−2 3
√
−1 22/3 3

√√
c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k) + 4(−1)2/3

3
√
2 x2(b2−ac

)
3
√√

c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k)
− 4bx

4c
y(x)

→

(−2)2/3 3
√√

c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k) − 2
3
√
−2 x2(b2−ac

)
3
√√

c2x6 (4a3c− 3a2b2 − 6abck + 4b3k + c2k2) − x3 (−3abc+ 2b3 + c2k)
− 2bx

2c
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24.23.7 problem 638
Internal problem ID [3377]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 638.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
1− y2

)
y′ − y

(
x2 + 1

)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 21� �
dsolve(x*(1-y(x)^2)*diff(y(x),x) = (x^2+1)*y(x),y(x), singsol=all)� �

y(x) = 1√
− 1
LambertW (−ex2c1x2)

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 57� �
DSolve[x(1-y[x]^2)y'[x]==(1+x^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√

ProductLog (x2 (−ex2−2c1))

y(x) → i
√

ProductLog (x2 (−ex2−2c1))
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24.23.8 problem 639
Internal problem ID [3378]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 639.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
3x− y2

)
y′ +

(
5x− 2y2

)
y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 36� �
dsolve(x*(3*x-y(x)^2)*diff(y(x),x)+(5*x-2*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

ln(x)− c1 +
6 ln

(
y(x)√
x

)
13 −

2 ln
(
−−5y(x)2+13x

x

)
65 = 0
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3 Solution by Mathematica
Time used: 2.368 (sec). Leaf size: 661� �
DSolve[x(3 x-y[x]^2)y'[x]+(5 x-2 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 1
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 2
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 3
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 4
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 5
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 6
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 7
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 8
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 9
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 10
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 11
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 12
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 13
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 14
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 15
]
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24.23.9 problem 640
Internal problem ID [3379]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 640.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational]

Solve

x
(
x2 + y2

)
y′ −

(
x2 + x4 + y2

)
y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 26� �
dsolve(x*(x^2+y(x)^2)*diff(y(x),x) = (x^2+x^4+y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = e−
LambertW

(
ex

2
e2c1

)
2 +x2

2 +c1x

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 44� �
DSolve[x(x^2+y[x]^2)y'[x]==(x^2+x^4+y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√
ProductLog (ex2+2c1)

y(x) → x
√
ProductLog (ex2+2c1)
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24.23.10 problem 641
Internal problem ID [3380]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 641.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
1− x2 + y2

)
y′ +

(
1 + x2 − y2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 114� �
dsolve(x*(1-x^2+y(x)^2)*diff(y(x),x)+(1+x^2-y(x)^2)*y(x) = 0,y(x), singsol=all)� �

1
1

y(x)2 −
1

x2−1
= −

√
x− 1

√
x+ 1 x√

c1 −
2

x+ 1 + 2
x− 1

− (x− 1) (x+ 1)
2

1
1

y(x)2 −
1

x2−1
=

√
x− 1

√
x+ 1 x√

c1 −
2

x+ 1 + 2
x− 1

− (x− 1) (x+ 1)
2
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3 Solution by Mathematica
Time used: 0.445 (sec). Leaf size: 106� �
DSolve[x(1-x^2+y[x]^2)y'[x]+(1+x^2-y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 − 4c1x2 + 4c12 + x− 2c1x

2c1

y(x) →
√

x2 − 4c1x2 + 4c12 + x− 2c1x
2c1

y(x) → Indeterminate

y(x) → −x− 1

y(x) → 1− x
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24.23.11 problem 642
Internal problem ID [3381]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 642.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
a− x2 − y2

)
y′ +

(
a+ x2 + y2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 112� �
dsolve(x*(a-x^2-y(x)^2)*diff(y(x),x)+(a+x^2+y(x)^2)*y(x) = 0,y(x), singsol=all)� �

1
1

y(x)2 −
1

−x2+a

= −
√
x2 − a x√

c1 +
4a

x2 − a

+ x2

2 − a

2

1
1

y(x)2 −
1

−x2+a

=
√
x2 − a x√

c1 +
4a

x2 − a

+ x2

2 − a

2

3 Solution by Mathematica
Time used: 0.544 (sec). Leaf size: 65� �
DSolve[x(a-x^2-y[x]^2)y'[x]+(a+x^2+y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1x−

√
−4a+ (4 + c12)x2

)
y(x) → 1

2

(√
−4a+ (4 + c12)x2 + c1x

)
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24.23.12 problem 643
Internal problem ID [3382]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 643.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
2x2 + y2

)
y′ −

(
2x2 + 3y2

)
y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 25� �
dsolve(x*(2*x^2+y(x)^2)*diff(y(x),x) = (2*x^2+3*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = e
LambertW

(
2 e−4c1

x4

)
2 +2c1x3

3 Solution by Mathematica
Time used: 22.414 (sec). Leaf size: 61� �
DSolve[x(2 x^2+y[x]^2)y'[x]==(2 x^2+3 y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 x√

ProductLog
(
2e−2c1

x4

)

y(x) →
√
2 x√

ProductLog
(
2e−2c1

x4

)
y(x) → 0
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24.23.13 problem 644
Internal problem ID [3383]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 644.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve (
x
(
a− x2 − y2

)
+ y
)
y′ + x−

(
a− x2 − y2

)
y = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 34� �
dsolve((x*(a-x^2-y(x)^2)+y(x))*diff(y(x),x)+x-(a-x^2-y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2a_Z + ln

(
− x2

a (cos2 (_Z ))− x2

)
+ c1

))
x

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 47� �
DSolve[(x(a-x^2-y[x]^2)+y[x])y'[x]+x-(a-x^2-y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−2aArcTan
(

y(x)
x

)
+ log (−a+ x2 + y(x)2)− log (x2 + y(x)2)

2a = c1, y(x)
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24.23.14 problem 645
Internal problem ID [3384]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 645.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(y + a)2 y′ − by2 = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 33� �
dsolve(x*(a+y(x))^2*diff(y(x),x) = b*y(x)^2,y(x), singsol=all)� �

y(x) = eRootOf
(
ln(x)e_Zb+c1b e_Z−2_Za e_Z−e2_Z+a2

)

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 37� �
DSolve[x(a+y[x])^2 y'[x]==b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
− a2

#1 + 2a log(#1) + #1&
]
[b log(x) + c1]

y(x) → 0

4731



24.23. Various 23 CHAPTER 24. ORDINARY . . .

24.23.15 problem 646
Internal problem ID [3385]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 646.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 − yx+ y2

)
y′ +

(
x2 + yx+ y2

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 22� �
dsolve(x*(x^2-x*y(x)+y(x)^2)*diff(y(x),x)+(x^2+x*y(x)+y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = tan (RootOf (−_Z + ln (tan (_Z )) + 2 ln(x) + 2c1))x

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 28� �
DSolve[x(x^2-x y[x]+y[x]^2)y'[x]+(x^2+x y[x]+y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log
(
y(x)
x

)
− ArcTan

(
y(x)
x

)
= −2 log(x) + c1, y(x)

]
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24.23.16 problem 647
Internal problem ID [3386]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 647.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 − yx− y2

)
y′ −

(
x2 + yx− y2

)
y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 29� �
dsolve(x*(x^2-x*y(x)-y(x)^2)*diff(y(x),x) = (x^2+x*y(x)-y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = eRootOf
(
2 e_Z ln(x)+e2_Z+2c1e_Z+_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 31� �
DSolve[x(x^2-x y[x]-y[x]^2)y'[x]==(x^2+x y[x]-y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

x

y(x) +
y(x)
x

+ log
(
y(x)
x

)
= −2 log(x) + c1, y(x)

]
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24.23.17 problem 648
Internal problem ID [3387]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 648.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 + axy + y2

)
y′ −

(
x2 + byx+ y2

)
y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 43� �
dsolve(x*(x^2+a*x*y(x)+y(x)^2)*diff(y(x),x) = (x^2+b*x*y(x)+y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = eRootOf
(
e_Za ln(x)−ln(x)e_Zb+e_Zc1a−c1b e_Z+_Za e_Z+e2_Z−1

)
x

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 38� �
DSolve[x(x^2+a x y[x]+y[x]^2)y'[x]==(x^2+b x y[x]+y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
a log

(
y(x)
x

)
− x

y(x) +
y(x)
x

= (b− a) log(x) + c1, y(x)
]
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24.23.18 problem 649
Internal problem ID [3388]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 649.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 − 2y2

)
y′ −

(
2x2 − y2

)
y = 0
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3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 807� �
dsolve(x*(x^2-2*y(x)^2)*diff(y(x),x) = (2*x^2-y(x)^2)*y(x),y(x), singsol=all)� �
y(x) =

− 216x2c16
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

+ 248−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12


3
2

y(x)

= 216x2c16
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

+ 248−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12


3
2

y(x) =

− 216x2c1−3
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

− 128−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12− 18i

√
3


8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3

6 − 2

3

8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3




3
2

y(x)

= 216x2c1−3
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

− 128−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12− 18i

√
3


8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3

6 − 2

3

8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3




3
2

y(x) =

− 216x2c1−3
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

− 128−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12 + 18i

√
3


8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3

6 − 2

3

8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3




3
2

y(x)

= 216x2c1−3
(
8− 108c21x2 + 12

√
81c41x4 − 12c21x2

) 1
3

− 128−108c21x2+12

√
81c41x4 − 12c21x2

 1
3
+ 12 + 18i

√
3


8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3

6 − 2

3

8−108c21x2+12

√
81c41x4 − 12c21x2

 1
3




3
2
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3 Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 831� �
DSolve[x(x^2-2 y[x]^2)y'[x]==(2 x^2-y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ −

√√√√√√−x2 +
3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4

3
√
2 32/3

+
3

√
2
3 e2c1x2

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4

y(x)

→

√√√√√√−x2 +
3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4

3
√
2 32/3

+
3

√
2
3 e2c1x2

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4

y(x) →

−1
2

√√√√√(2
3

)2/3 (
−1− i

√
3
)

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4 + 4
3x

2

−3 + (−3)2/3 3
√
2 e2c1

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4


y(x)

→ 1
2

√√√√√(2
3

)2/3 (
−1− i

√
3
)

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4 + 4
3x

2

−3 + (−3)2/3 3
√
2 e2c1

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4


y(x) →

−1
2

√√√√√√−4x2 + i

(
2
3

)2/3 (√
3 + i

)
3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4 −
4 3

√
−2
3 e2c1x2

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4

y(x)

→ 1
2

√√√√√√−4x2 + i

(
2
3

)2/3 (√
3 + i

)
3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4 −
4 3

√
−2
3 e2c1x2

3
√√

81e4c1x8 − 12e6c1x6 − 9e2c1x4
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24.23.19 problem 650
Internal problem ID [3389]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 650.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 + 2y2

)
y′ −

(
2x2 + 3y2

)
y = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 89� �
dsolve(x*(x^2+2*y(x)^2)*diff(y(x),x) = (2*x^2+3*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
4c1x2 + 1 x

2

y(x) =

√
−2− 2

√
4c1x2 + 1 x

2

y(x) = −

√
−2 + 2

√
4c1x2 + 1 x

2

y(x) =

√
−2 + 2

√
4c1x2 + 1 x

2
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3 Solution by Mathematica
Time used: 7.222 (sec). Leaf size: 277� �
DSolve[x(x^2+2 y[x]^2)y'[x]==(2 x^2+3 y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x2 −

√
x4 + 4e2c1x6
√
2

y(x) →

√
−x2 −

√
x4 + 4e2c1x6
√
2

y(x) → −

√
−x2 +

√
x4 + 4e2c1x6
√
2

y(x) →
√

−x2

2 + 1
2
√
x4 + 4e2c1x6

y(x) → −

√
−
√
x4 − x2
√
2

y(x) →

√
−
√
x4 − x2
√
2

y(x) → −

√√
x4 − x2
√
2

y(x) →

√√
x4 − x2
√
2
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24.23.20 problem 651
Internal problem ID [3390]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 651.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2x
(
5x2 + y2

)
y′ − yx2 + y3 = 0

3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 29� �
dsolve(2*x*(5*x^2+y(x)^2)*diff(y(x),x) = x^2*y(x)-y(x)^3,y(x), singsol=all)� �

y(x) = RootOf
(
_Z 45c1x

9 − _Z 18 − 6_Z 9 − 9
) 9

2 x

3 Solution by Mathematica
Time used: 1.097 (sec). Leaf size: 216� �
DSolve[2 x(5 x^2+y[x]^2)y'[x]==x^2 y[x]-y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 1

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 2

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 3

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 4

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 5

]
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24.23.21 problem 652
Internal problem ID [3391]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 652.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 + axy + 2y2

)
y′ − (ax+ 2y) y2 = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 21� �
dsolve(x*(x^2+a*x*y(x)+2*y(x)^2)*diff(y(x),x) = (a*x+2*y(x))*y(x)^2,y(x), singsol=all)� �

y(x) = eRootOf
(
e2_Z+a e_Z+c1+_Z+ln(x)

)
x

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 34� �
DSolve[x(x^2+a x y[x]+2 y[x]^2)y'[x]==(a x+2 y[x])y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ay(x)
x

+ y(x)2
x2 + log

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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24.23.22 problem 653
Internal problem ID [3392]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 653.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

3y2y′x− 2x+ y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 99� �
dsolve(3*x*y(x)^2*diff(y(x),x) = 2*x-y(x)^3,y(x), singsol=all)� �

y(x) = ((x2 + c1)x2)
1
3

x

y(x) = −((x2 + c1)x2)
1
3

2x − i
√
3 ((x2 + c1)x2)

1
3

2x

y(x) = −((x2 + c1)x2)
1
3

2x + i
√
3 ((x2 + c1)x2)

1
3

2x

3 Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 72� �
DSolve[3 x y[x]^2 y'[x]==2 x-y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x2 + c1

3
√
x

y(x) → −
3
√
−1 3

√
x2 + c1

3
√
x

y(x) → (−1)2/3 3
√
x2 + c1

3
√
x
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24.23.23 problem 654
Internal problem ID [3393]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 654.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
1− 4x+ 3xy2

)
y′ −

(
2− y2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve((1-4*x+3*x*y(x)^2)*diff(y(x),x) = (2-y(x)^2)*y(x),y(x), singsol=all)� �

x+ 1
y(x)2 − c1√

y(x)2 − 2 y(x)2
= 0
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3 Solution by Mathematica
Time used: 62.843 (sec). Leaf size: 1937� �
DSolve[(1-4 x+3 x y[x]^2)y'[x]==(2-y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√√√8 3
√
2 x4 + 8 3

√
2 x3 − 4x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +
(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 + 2x2
(

3
√
2 + 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

√
6

y(x)

→

√√√√√√8 3
√
2 x4 + 8 3

√
2 x3 − 4x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +

(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 + 2x2
(

3
√
2 + 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
√
6

y(x) →

−

√√√√√√4x2
(
Root

[
#13 − 2&, 3

]
+ 2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
+ 16(−1)2/3 3

√
2 x4 + 16(−1)2/3 3

√
2 x3 − 8x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +
(
−1− i

√
3
)(

6
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3

)
2/3

x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

2
√
3

y(x)

→

√√√√√√4x2
(
Root

[
#13 − 2&, 3

]
+ 2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
)
+ 16(−1)2/3 3

√
2 x4 + 16(−1)2/3 3

√
2 x3 − 8x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +

(
−1− i

√
3
)(

6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3

x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
2
√
3

y(x) →

−

√√√√√√−16 3
√
−2 x4 − 16 3

√
−2 x3 − 8x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) + i

(√
3 + i

)(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 − 4x2
(

3
√
−2 − 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
2
√
3

y(x)

→

√√√√√√−16 3
√
−2 x4 − 16 3

√
−2 x3 − 8x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) + i
(√

3 + i
)(

6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 − 4x2
(

3
√
−2 − 2 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
)

x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

2
√
3

y(x) → 0

y(x) → −
√
2

y(x) →
√
2
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24.23.24 problem 655
Internal problem ID [3394]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 655.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _exact, _rational]

Solve

x
(
−3y2 + x

)
y′ +

(
2x− y2

)
y = 0
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3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 327� �
dsolve(x*(x-3*y(x)^2)*diff(y(x),x)+(2*x-y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) =

((
12
√

−12x5 + 81c21 + 108c1
)
x2
) 1

3

6x + 2x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

y(x) = −

((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

12x − x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

−

i
√
3


12

√
−12x5 + 81c21 +108c1

x2

 1
3

6x − 2x212

√
−12x5 + 81c21 +108c1

x2

 1
3


2

y(x) = −

((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

12x − x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

+

i
√
3


12

√
−12x5 + 81c21 +108c1

x2

 1
3

6x − 2x212

√
−12x5 + 81c21 +108c1

x2

 1
3


2
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3 Solution by Mathematica
Time used: 1.718 (sec). Leaf size: 288� �
DSolve[x(x-3 y[x]^2)y'[x]+(2 x-y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2 3
√
3 x3 + 3

√
2
(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3

62/3x 3
√

9c1x2 +
√

−12x9 + 81c12x4

y(x) →
3
√
−1

(
2 3
√
3 x3 − 3

√
−2

(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3
)

62/3x 3
√

9c1x2 +
√
−12x9 + 81c12x4

y(x) →
x3Root

[
#13 + 24&, 2

]
+ 3

√
−2

(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3

62/3x 3
√
9c1x2 +

√
−12x9 + 81c12x4
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24.23.25 problem 656
Internal problem ID [3395]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 656.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

3x
(
x+ y2

)
y′ + x3 − 3yx− 2y3 = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 450� �
dsolve(3*x*(x+y(x)^2)*diff(y(x),x)+x^3-3*x*y(x)-2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) =

(
−4c1x2 − 4x3 + 4

√
c21x

4 + 2c1x5 + x6 + 4x3
) 1

3

2
− 2x(

−4c1x2 − 4x3 + 4
√

c21x
4 + 2c1x5 + x6 + 4x3

) 1
3

y(x) = −

(
−4c1x2 − 4x3 + 4

√
c21x

4 + 2c1x5 + x6 + 4x3
) 1

3

4
+ x(

−4c1x2 − 4x3 + 4
√

c21x
4 + 2c1x5 + x6 + 4x3

) 1
3

−

i
√
3


−4c1x2−4x3+4

√
c21x

4 + 2c1x5 + x6 + 4x3
 1

3

2 + 2x−4c1x2−4x3+4

√
c21x

4 + 2c1x5 + x6 + 4x3
 1

3


2

y(x) = −

(
−4c1x2 − 4x3 + 4

√
c21x

4 + 2c1x5 + x6 + 4x3
) 1

3

4
+ x(

−4c1x2 − 4x3 + 4
√

c21x
4 + 2c1x5 + x6 + 4x3

) 1
3

+

i
√
3


−4c1x2−4x3+4

√
c21x

4 + 2c1x5 + x6 + 4x3
 1

3

2 + 2x−4c1x2−4x3+4

√
c21x

4 + 2c1x5 + x6 + 4x3
 1

3


2
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3 Solution by Mathematica
Time used: 4.15 (sec). Leaf size: 286� �
DSolve[3 x(x+y[x]^2)y'[x]+x^3-3 x y[x]-2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 3

√
2 x+ 22/3

(√
x3 (4 + x(x− c1)2) + x2(−x+ c1)

)
2/3

2 3
√√

x3 (4 + x(x− c1)2) + x2(−x+ c1)

y(x) →
2 3
√
−2 x+ (−2)2/3

(√
x3 (4 + x(x− c1)2) + x2(−x+ c1)

)
2/3

2 3
√√

x3 (4 + x(x− c1)2) + x2(−x+ c1)

y(x) →
− 3
√
−2

(√
x3 (4 + x(x− c1)2) + x2(−x+ c1)

)
2/3 − i

√
3 x+ x

22/3 3
√√

x3 (4 + x(x− c1)2) + x2(−x+ c1)
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24.23.26 problem 657
Internal problem ID [3396]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 657.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

x
(
x3 − 3x3y + 4y2

)
y′ − 6y3 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 31� �
dsolve(x*(x^3-3*x^3*y(x)+4*y(x)^2)*diff(y(x),x) = 6*y(x)^3,y(x), singsol=all)� �

y(x) = eRootOf
(
−3 e_Zx3+6x3c1+_Z x3+2 e2_Z)

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 27� �
DSolve[x(x^3-3 x^3 y[x]+4 y[x]^2)y'[x]==6 y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2
x3 + 1

2(log(y(x))− 3y(x)) = c1, y(x)
]
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24.23.27 problem 658
Internal problem ID [3397]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 658.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

6y2y′x+ x+ 2y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 120� �
dsolve(6*x*y(x)^2*diff(y(x),x)+x+2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = ((−2x2 + 8c1)x2)
1
3

2x

y(x) = −((−2x2 + 8c1)x2)
1
3

4x − i
√
3 ((−2x2 + 8c1)x2)

1
3

4x

y(x) = −((−2x2 + 8c1)x2)
1
3

4x + i
√
3 ((−2x2 + 8c1)x2)

1
3

4x

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 100� �
DSolve[6 x y[x]^2 y'[x]+x+2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−x2 + 4c1
22/3 3

√
x

y(x) →
3
√

−x2 + 4c1 Root
[
4#13 − 1&, 2

]
3
√
x

y(x) → (−1)2/3 3
√

−x2 + 4c1
22/3 3

√
x
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24.23.28 problem 659
Internal problem ID [3398]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 659.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
x+ 6y2

)
y′ + yx− 3y3 = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 25� �
dsolve(x*(x+6*y(x)^2)*diff(y(x),x)+x*y(x)-3*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
6 e3c1
x3

)
2 + 3c1

2

x

3 Solution by Mathematica
Time used: 34.694 (sec). Leaf size: 69� �
DSolve[x(x+6 y[x]^2)y'[x]+x y[x]-3 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6e3c1
x3

)
√
6

y(x) →

√
x

√
ProductLog

(
6e3c1
x3

)
√
6

y(x) → 0
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24.23.29 problem 660
Internal problem ID [3399]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 660.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x2 − 6y2

)
y′ − 4

(
x2 + 3y2

)
y = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 47� �
dsolve(x*(x^2-6*y(x)^2)*diff(y(x),x) = 4*(x^2+3*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) = −
c1

(
−1 +

√
−24x6

c21
+ 1

)
12x2

y(x) =
c1

(
1 +

√
−24x6

c21
+ 1

)
12x2

3 Solution by Mathematica
Time used: 0.463 (sec). Leaf size: 67� �
DSolve[x(x^2-6 y[x]^2)y'[x]==4(x^2+3 y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ec1 −
√
−24x6 + e2c1

12x2

y(x) →
√
−24x6 + e2c1 + ec1

12x2
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24.23.30 problem 661
Internal problem ID [3400]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 661.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
3x− 7y2

)
y′ +

(
5x− 3y2

)
y = 0

3 Solution by Maple
Time used: 0.274 (sec). Leaf size: 52� �
dsolve(x*(3*x-7*y(x)^2)*diff(y(x),x)+(5*x-3*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = RootOf
(
x_Z 7 − x2_Z 3 − c1√

x

)2

y(x) = RootOf
(
x_Z 7 − x2_Z 3 + c1√

x

)2

3 Solution by Mathematica
Time used: 4.097 (sec). Leaf size: 288� �
DSolve[x(3 x-7 y[x]^2)y'[x]+(5 x-3 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 1
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 2
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 3
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 4
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 5
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 6
]

y(x) → Root
[
4#17x3 − 8#15x4 + 4#13x5 − c1

2&, 7
]
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24.23.31 problem 662
Internal problem ID [3401]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 23
Problem number: 662.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y2y′ + 1− x+ x3 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 155� �
dsolve(x^2*y(x)^2*diff(y(x),x)+1-x+x^3 = 0,y(x), singsol=all)� �

y(x) = ((−12x3 + 24 ln(x)x+ 8c1x+ 24)x2)
1
3

2x
y(x)

= −((−12x3 + 24 ln(x)x+ 8c1x+ 24)x2)
1
3

4x − i
√
3 ((−12x3 + 24 ln(x)x+ 8c1x+ 24)x2)

1
3

4x
y(x)

= −((−12x3 + 24 ln(x)x+ 8c1x+ 24)x2)
1
3

4x + i
√
3 ((−12x3 + 24 ln(x)x+ 8c1x+ 24)x2)

1
3

4x
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3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 111� �
DSolve[x^2 y[x]^2 y'[x]+1-x+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−3
2

3
√

−x3 + 2x log(x) + 2c1x+ 2
3
√
x

y(x) →
3

√
−3x3

2 + 3x log(x) + 3c1x+ 3
3
√
x

y(x) →
(−1)2/3 3

√
−3x3

2 + 3x log(x) + 3c1x+ 3
3
√
x
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24.24.1 problem 663
Internal problem ID [3402]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 663.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
1− x2y2

)
y′ − xy3 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 21� �
dsolve((1-x^2*y(x)^2)*diff(y(x),x) = x*y(x)^3,y(x), singsol=all)� �

y(x) = e−
LambertW

(
−x2e−2c1

)
2 −c1

3 Solution by Mathematica
Time used: 46.235 (sec). Leaf size: 60� �
DSolve[(1-x^2 y[x]^2)y'[x]==x y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√

ProductLog (−e−2c1x2)
x

y(x) → i
√
ProductLog (−e−2c1x2)

x

y(x) → 0
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24.24.2 problem 664
Internal problem ID [3403]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 664.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve (
1− x2y2

)
y′ − (1 + yx) y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve((1-x^2*y(x)^2)*diff(y(x),x) = (1+x*y(x))*y(x)^2,y(x), singsol=all)� �

y(x) = −1
x

y(x) = e−LambertW
(
−x e−c1

)
−c1

3 Solution by Mathematica
Time used: 4.928 (sec). Leaf size: 43� �
DSolve[(1-x^2 y[x]^2)y'[x]==(1+x y[x])y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
x

y(x) → −ProductLog(−e−c1x)
x

y(x) → 0

y(x) → −1
x
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24.24.3 problem 665
Internal problem ID [3404]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 665.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
xy2 + 1

)
y′ + y = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 137� �
dsolve(x*(1+x*y(x)^2)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −

√
−2xc1

(
−2c1 − x+

√
4c1x+ x2

)
2xc1

y(x) =

√
−2xc1

(
−2c1 − x+

√
4c1x+ x2

)
2xc1

y(x) = −

√
2
√

xc1
(
2c1 + x+

√
4c1x+ x2

)
2xc1

y(x) =

√
2
√

xc1
(
2c1 + x+

√
4c1x+ x2

)
2xc1
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3 Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 65� �
DSolve[x(1+x y[x]^2)y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1 −

√
4 + c12x√

x

)

y(x) → 1
2

(√
4 + c12x√

x
+ c1

)
y(x) → 0
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24.24.4 problem 666
Internal problem ID [3405]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 666.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
xy2 + 1

)
y′ −

(
2− 3xy2

)
y = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 45� �
dsolve(x*(1+x*y(x)^2)*diff(y(x),x) = (2-3*x*y(x)^2)*y(x),y(x), singsol=all)� �

y(x) =
c1 +

√
4x5 + c21

2x3

y(x) = −
−c1 +

√
4x5 + c21

2x3

3 Solution by Mathematica
Time used: 0.56 (sec). Leaf size: 75� �
DSolve[x(1+x y[x]^2)y'[x]==(2-3 x y[x]^2)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
4x5 + e5c1 + e

5c1
2

2x3

y(x) →
√
4x5 + e5c1 − e

5c1
2

2x3
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24.24.5 problem 667
Internal problem ID [3406]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 667.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2(y + a)2 y′ −
(
x2 + 1

) (
y2 + a2

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 92� �
dsolve(x^2*(a+y(x))^2*diff(y(x),x) = (x^2+1)*(y(x)^2+a^2),y(x), singsol=all)� �
y(x)

=
−aRootOf

(
_Z 2a2x2 − 2c1_Za x2 − 2_Za x3 + c21x

2 + 2x3c1 + a2x2 + x4 − x2e_Z + 2a_Zx− 2c1x− 2x2 + 1
)
x+ c1x+ x2 − 1

x

3 Solution by Mathematica
Time used: 0.631 (sec). Leaf size: 48� �
DSolve[x^2 (a+y[x])^2 y'[x]==(1+x^2)(a^2+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
a log

(
#12 + a2

)
+#1&

] [
x− 1

x
+ c1

]
y(x) → −ia

y(x) → ia
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24.24.6 problem 668
Internal problem ID [3407]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 668.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

) (
1 + y2

)
y′ + 2xy

(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 75� �
dsolve((x^2+1)*(1+y(x)^2)*diff(y(x),x)+2*x*y(x)*(1-y(x)^2) = 0,y(x), singsol=all)� �

y(x) = c1x
2

2 + c1
2 −

√
c21x

4 + 2c21x2 + c21 + 4
2

y(x) = c1x
2

2 + c1
2 +

√
c21x

4 + 2c21x2 + c21 + 4
2

3 Solution by Mathematica
Time used: 1.977 (sec). Leaf size: 98� �
DSolve[(1+x^2)(1+y[x]^2)y'[x]+2 x y[x](1-y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−ec1

(
x2 + 1

)
−
√
4 + e2c1 (x2 + 1)2

)
y(x) → 1

2

(√
4 + e2c1 (x2 + 1)2 − ec1

(
x2 + 1

))
y(x) → −1

y(x) → 0

y(x) → 1
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24.24.7 problem 669
Internal problem ID [3408]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 669.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

) (
1 + y2

)
y′ + 2xy(1− y)2 = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 40� �
dsolve((x^2+1)*(1+y(x)^2)*diff(y(x),x)+2*x*y(x)*(1-y(x))^2 = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
ln
(
x2+1

)
e_Z+2c1e_Z+_Z e_Z−ln

(
x2+1

)
−2c1−_Z−2

)

3 Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 40� �
DSolve[(1+x^2)(1+y[x]^2)y'[x]+2 x y[x](1-y[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
log(#1)− 2

#1− 1&
] [

− log
(
x2 + 1

)
+ c1

]
y(x) → 0

y(x) → 1
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24.24.8 problem 670
Internal problem ID [3409]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 670.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
1− x3 + 6x2y2

)
y′ −

(
6 + 3yx− 4y3

)
x = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 601� �
dsolve((1-x^3+6*x^2*y(x)^2)*diff(y(x),x) = (6+3*x*y(x)-4*y(x)^3)*x,y(x), singsol=all)� �

y(x) =

(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

6x
+ x3 − 1

x

(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

y(x) = −

(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

12x
− x3 − 1

2x
(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

−

i
√
3


162x3+6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 −54c1x

 1
3

6x − x3−1

x

162x3+6
√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 −54c1x

 1
3


2

y(x) = −

(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

12x
− x3 − 1

2x
(
162x3 + 6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 − 54c1x
) 1

3

+

i
√
3


162x3+6

√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 −54c1x

 1
3

6x − x3−1

x

162x3+6
√
3
√

−2x9 + 249x6 − 162c1x4 + 27c21x2 − 6x3 + 2 −54c1x

 1
3


2
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3 Solution by Mathematica
Time used: 5.734 (sec). Leaf size: 424� �
DSolve[(1-x^3+6 x^2 y[x]^2)y'[x]==(6+3 x y[x]-4 y[x]^3)x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
2 (x3 − 1)

3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

−

3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

6 3
√
2 x2

y(x) →

(
1 + i

√
3
)
(x3 − 1)

22/3 3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

+

(
1− i

√
3
)

3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

12 3
√
2 x2

y(x) →

(
1− i

√
3
)
(x3 − 1)

22/3 3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

+

(
1 + i

√
3
)

3

√
−324x6 + 108c1x4 +

√
−864x6 (x3 − 1)3 + (−324x6 + 108c1x4) 2

12 3
√
2 x2

4769



24.24. Various 24 CHAPTER 24. ORDINARY . . .

24.24.9 problem 671
Internal problem ID [3410]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 671.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

x
(
3 + 5x− 12xy2 + 4yx2) y′ + (3 + 10x− 8xy2 + 6yx2) y = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 931� �
dsolve(x*(3+5*x-12*x*y(x)^2+4*x^2*y(x))*diff(y(x),x)+(3+10*x-8*x*y(x)^2+6*x^2*y(x))*y(x) = 0,y(x), singsol=all)� �
y(x)

=

((
8x5 + 180x3 + 12

√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

12x
+ x3 + 15x+ 9

3
((

8x5 + 180x3 + 12
√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

+ x

6
y(x) =

−

((
8x5 + 180x3 + 12

√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

24x
− x3 + 15x+ 9

6
((

8x5 + 180x3 + 12
√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

+ x

6

−

i
√
3


8x5+180x3+12

√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x +108x2+216c1

x

 1
3

12x − x3+15x+9

3

8x5+180x3+12
√
3
√
8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x +108x2+216c1

x

 1
3


2

y(x) =

−

((
8x5 + 180x3 + 12

√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

24x
− x3 + 15x+ 9

6
((

8x5 + 180x3 + 12
√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x + 108x2 + 216c1
)
x

) 1
3

+ x

6

+

i
√
3


8x5+180x3+12

√
3
√

8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x +108x2+216c1

x

 1
3

12x − x3+15x+9

3

8x5+180x3+12
√
3
√
8c1x5 − 25x6 − 30x5 + 180x3c1 − 509x4 + 108c1x2 − 900x3 + 108c21 − 540x2 − 108x +108x2+216c1

x

 1
3


2
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3 Solution by Mathematica
Time used: 6.119 (sec). Leaf size: 621� �
DSolve[x(3+5 x-12 x y[x]^2+4 x^2 y[x])y'[x]+(3+10 x-8 x y[x]^2+6 x^2 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

− (x3 + 15x+ 9)x

3 22/3 3
√

54c1x4 − ((2x3 + 45x+ 27)x6) + 3
√
3
√

x8 (−(5x+ 3)2 (x3 + 20x+ 12)x− 4c1 (2x3 + 45x+ 27)x2 + 108c12)

−

3

√
−8x9 − 180x7 − 108x6 + 216c1x4 + 4

√
−4x9 (x3 + 15x+ 9)3 + (x6 (2x3 + 45x+ 27)− 54c1x4) 2

12x2

+ x

6
y(x)

→

(
1 + i

√
3
)
(x3 + 15x+ 9)x

6 22/3 3
√

54c1x4 − ((2x3 + 45x+ 27)x6) + 3
√
3
√

x8 (−(5x+ 3)2 (x3 + 20x+ 12)x− 4c1 (2x3 + 45x+ 27)x2 + 108c12)

+

(
1− i

√
3
)

3

√
−8x9 − 180x7 − 108x6 + 216c1x4 + 4

√
−4x9 (x3 + 15x+ 9)3 + (x6 (2x3 + 45x+ 27)− 54c1x4) 2

24x2

+ x

6
y(x)

→

(
1− i

√
3
)
(x3 + 15x+ 9)x

6 22/3 3
√

54c1x4 − ((2x3 + 45x+ 27)x6) + 3
√
3
√

x8 (−(5x+ 3)2 (x3 + 20x+ 12)x− 4c1 (2x3 + 45x+ 27)x2 + 108c12)

+

(
1 + i

√
3
)

3

√
−8x9 − 180x7 − 108x6 + 216c1x4 + 4

√
−4x9 (x3 + 15x+ 9)3 + (x6 (2x3 + 45x+ 27)− 54c1x4) 2

24x2

+ x

6
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24.24.10 problem 672
Internal problem ID [3411]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 672.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x3(1 + y2
)
y′ + 3yx2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve(x^3*(1+y(x)^2)*diff(y(x),x)+3*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 1√
1

LambertW
(
c1
x6

)
3 Solution by Mathematica
Time used: 33.855 (sec). Leaf size: 46� �
DSolve[x^3(1+y[x]^2)y'[x]+3 x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
ProductLog

(
e2c1

x6

)

y(x) →

√
ProductLog

(
e2c1

x6

)
y(x) → 0
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24.24.11 problem 673
Internal problem ID [3412]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 673.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x(−yx+ 1)2 y′ +
(
1 + x2y2

)
y = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 34� �
dsolve(x*(1-x*y(x))^2*diff(y(x),x)+(1+x^2*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e_Z ln(x)−e2_Z+2c1e_Z+2_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 25� �
DSolve[x(1-x y[x])^2 y'[x]+(1+x^2 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)− 1

xy(x) − 2 log(y(x)) = c1, y(x)
]
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24.24.12 problem 674
Internal problem ID [3413]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 674.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
1− x4y2

)
y′ − y3x3 = 0

3 Solution by Maple
Time used: 0.161 (sec). Leaf size: 191� �
dsolve((1-x^4*y(x)^2)*diff(y(x),x) = x^3*y(x)^3,y(x), singsol=all)� �

y(x) =

√
−c1 −

√
c1x4 + c21

−c1−

√
c1x4 + c21
c1

+ 2


x4

y(x) =

√
−c1 +

√
c1x4 + c21

−c1+

√
c1x4 + c21
c1

+ 2


x4

y(x) = −

√
−c1 −

√
c1x4 + c21

−c1−

√
c1x4 + c21
c1

+ 2


x4

y(x) = −

√
−c1 +

√
c1x4 + c21

−c1+

√
c1x4 + c21
c1

+ 2


x4
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3 Solution by Mathematica
Time used: 4.63 (sec). Leaf size: 122� �
DSolve[(1-x^4 y[x]^2)y'[x]==x^3 y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
1−

√
1 + 4c1x4

x4

y(x) →

√
1−

√
1 + 4c1x4

x4

y(x) → −

√
1 +

√
1 + 4c1x4

x4

y(x) →

√
1 +

√
1 + 4c1x4

x4

y(x) → 0
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24.24.13 problem 675
Internal problem ID [3414]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 675.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
3x− y3

)
y′ − x2 + 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve((3*x-y(x)^3)*diff(y(x),x) = x^2-3*y(x),y(x), singsol=all)� �

−x3

3 + 3xy(x)− y(x)4
4 + c1 = 0

4777



24.24. Various 24 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 36.403 (sec). Leaf size: 1211� �
DSolve[(3 x-y[x]^3)y'[x]==x^2-3 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

− 1
2

√√√√√√√√√
− 12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

y(x)

→ 1
2

√√√√√√√√√
− 12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

−

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

y(x) →

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√
11019960576x4 − 4 (144x3 + 432c1) 3

√
6

− 1
2

√√√√√√√√√
12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

y(x) →

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√
11019960576x4 − 4 (144x3 + 432c1) 3

√
6

+1
2

√√√√√√√√√
12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√
11019960576x4 − 4 (144x3 + 432c1) 3
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24.24.14 problem 676
Internal problem ID [3415]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 676.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x3 − y3

)
y′ + yx2 = 0
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3 Solution by Maple
Time used: 0.207 (sec). Leaf size: 381� �
dsolve((x^3-y(x)^3)*diff(y(x),x)+x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = x(
x3c1

(
−x3c1 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−
(
x3c1 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
−1

2 −
i

√
3

2

)2(
x3c1

(
−x3c1 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−1

2 +
i

√
3

2

)2(
x3c1

(
−x3c1 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
1
2 −

i

√
3

2

)2(
x3c1

(
−x3c1 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
1
2 +

i

√
3

2

)2(
x3c1

(
−x3c1 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−1

2 −
i

√
3

2

)2(
−
(
x3c1 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
−1

2 +
i

√
3

2

)2(
−
(
x3c1 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
1
2 −

i

√
3

2

)2(
−
(
x3c1 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
1
2 +

i

√
3

2

)2(
−
(
x3c1 +

√
c21x

6 + 1
)
x3c1

) 1
3
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3 Solution by Mathematica
Time used: 2.284 (sec). Leaf size: 352� �
DSolve[(x^3-y[x]^3)y'[x]+x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x3 −

√
x6 − e6c1

y(x) → − 3
√
−1 3

√
x3 −

√
x6 − e6c1

y(x) → (−1)2/3 3
√

x3 −
√
x6 − e6c1

y(x) → 3
√
x3 +

√
x6 − e6c1

y(x) → − 3
√
−1 3

√
x3 +

√
x6 − e6c1

y(x) → (−1)2/3 3
√

x3 +
√
x6 − e6c1

y(x) → 0

y(x) → 3
√
x3 −

√
x6

y(x) → − 3
√
−1 3

√
x3 −

√
x6

y(x) → (−1)2/3 3
√

x3 −
√
x6

y(x) → 3
√√

x6 + x3

y(x) → − 3
√
−1 3

√√
x6 + x3

y(x) → (−1)2/3 3
√√

x6 + x3
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24.24.15 problem 677
Internal problem ID [3416]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 677.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
x3 + y3

)
y′ + x2(ax+ 3y) = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 29� �
dsolve((x^3+y(x)^3)*diff(y(x),x)+x^2*(a*x+3*y(x)) = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
a x4c

4
3
1 + 4x3c1_Z + _Z 4 − 1

)
c

1
3
1
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3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 1402� �
DSolve[(x^3+y[x]^3)y'[x]+x^2(a x+3 y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√√√√√ 3
√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3
−

√√√√√√√√
− 3
√

9x6 +
√
3
√
27x12 + (−ax4 + e4c1) 3 + −ax4 + e4c1

3

√
3x6 +

√
9x12 + 1

3 (−ax4 + e4c1) 3

− 6
√
2 x3√√√√√ 3

√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3

√
2 3
√
3

y(x)

→

√√√√√ 3
√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3
+

√√√√√√√√
− 3
√
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3 + −ax4 + e4c1

3

√
3x6 +

√
9x12 + 1

3 (−ax4 + e4c1) 3

− 6
√
2 x3√√√√√ 3

√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√
27x12 + (−ax4 + e4c1) 3

√
2 3
√
3

y(x) →

−

√√√√√ 3
√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√
27x12 + (−ax4 + e4c1) 3

+

√√√√√√√√
− 3
√
9x6 +

√
3
√
27x12 + (−ax4 + e4c1) 3 + −ax4 + e4c1

3

√
3x6 +

√
9x12 + 1

3 (−ax4 + e4c1) 3

+ 6
√
2 x3√√√√√ 3

√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√√√
− 3
√
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3 + −ax4 + e4c1

3

√
3x6 +

√
9x12 + 1

3 (−ax4 + e4c1) 3

+ 6
√
2 x3√√√√√ 3

√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3

−

√√√√√ 3
√
3 ax4 +

(
9x6 +

√
3
√

27x12 + (−ax4 + e4c1) 3
)

2/3 − 3
√
3 e4c1

3
√

9x6 +
√
3
√

27x12 + (−ax4 + e4c1) 3

√
2 3
√
3
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24.24.16 problem 678
Internal problem ID [3417]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 678.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x− yx2 − y3

)
y′ − x3 + y − xy2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve((x-x^2*y(x)-y(x)^3)*diff(y(x),x) = x^3-y(x)+x*y(x)^2,y(x), singsol=all)� �

−x4

4 − x2y(x)2
2 + xy(x)− y(x)4

4 + c1 = 0
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3 Solution by Mathematica
Time used: 143.738 (sec). Leaf size: 1807� �
DSolve[(x-x^2 y[x]-y[x]^3)y'[x]==x^3-y[x]+x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√−2x2 + 3
√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

√
6

− 1
2

√√√√√√√−8x2

3 − 4
√
6 x√√√√−2x2 + 3

√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

− 2
3

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 − 8 (x4 − 3c1)

3 3
√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

y(x)

→ 1
2

√√√√√√√−8x2

3 − 4
√
6 x√√√√−2x2 + 3

√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

− 2
3

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 − 8 (x4 − 3c1)

3 3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

−

√√√√−2x2 + 3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

√
6

y(x)

→

√√√√−2x2 + 3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13
√
6

− 1
2

√√√√√√√−8x2

3 + 4
√
6 x√√√√−2x2 + 3

√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)
3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

− 2
3

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 − 8 (x4 − 3c1)

3 3
√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

y(x)

→

√√√√−2x2 + 3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13
√
6

+1
2

√√√√√√√−8x2

3 + 4
√
6 x√√√√−2x2 + 3

√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 + 4 (x4 − 3c1)

3
√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13

− 2
3

3
√
−8x6 + 9(3 + 4c1)x2 + 3

√
3
√

−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13 − 8 (x4 − 3c1)

3 3
√

−8x6 + 9(3 + 4c1)x2 + 3
√
3
√
−16x8 + (27 + 8(9− 2c1)c1)x4 + 64c13
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24.24.17 problem 679
Internal problem ID [3418]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 679.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
a2x+

(
x2 − y2

)
y
)
y′ + x

(
x2 − y2

)
− ya2 = 0

7 Solution by Maple� �
dsolve((a^2*x+y(x)*(x^2-y(x)^2))*diff(y(x),x)+x*(x^2-y(x)^2) = a^2*y(x),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.383 (sec). Leaf size: 48� �
DSolve[(a^2 x+y[x] (x^2-y[x]^2))y'[x]+x(x^2-y[x]^2)==a^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2a

2 log(x− y(x)) + 1
2a

2 log(y(x) + x) + x2

2 + y(x)2
2 = c1, y(x)

]
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24.24.18 problem 680
Internal problem ID [3419]
Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 680.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
a+ x2 + y2

)
yy′ − x

(
a− x2 − y2

)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 113� �
dsolve((a+x^2+y(x)^2)*y(x)*diff(y(x),x) = x*(a-x^2-y(x)^2),y(x), singsol=all)� �

y(x) =
√

−x2 − a− 2
√

a x2 − c1

y(x) =
√

−x2 − a+ 2
√

a x2 − c1

y(x) = −
√

−x2 − a− 2
√
a x2 − c1

y(x) = −
√

−x2 − a+ 2
√
a x2 − c1

3 Solution by Mathematica
Time used: 4.948 (sec). Leaf size: 149� �
DSolve[(a+x^2+y[x]^2)y[x] y'[x]==x(a-x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−
√

a2 + 4ax2 + 4c1 − a− x2

y(x) →
√

−
√

a2 + 4ax2 + 4c1 − a− x2

y(x) → −
√√

a2 + 4ax2 + 4c1 − a− x2

y(x) →
√√

a2 + 4ax2 + 4c1 − a− x2
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24.24.19 problem 681
Internal problem ID [3420]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 681.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
3x2 + y2

)
yy′ + x

(
x2 + 3y2

)
= 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 119� �
dsolve((3*x^2+y(x)^2)*y(x)*diff(y(x),x)+x*(x^2+3*y(x)^2) = 0,y(x), singsol=all)� �

y(x) =

√
−3c1x2 −

√
8c21x4 + 1

√
c1

y(x) =

√
−3c1x2 +

√
8c21x4 + 1

√
c1

y(x) = −

√
−3c1x2 −

√
8c21x4 + 1

√
c1

y(x) = −

√
−3c1x2 +

√
8c21x4 + 1

√
c1
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3 Solution by Mathematica
Time used: 2.375 (sec). Leaf size: 245� �
DSolve[(3 x^2+y[x]^2)y[x] y'[x]+x(x^2+3 y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−3x2 −

√
8x4 + e4c1

y(x) →
√
−3x2 −

√
8x4 + e4c1

y(x) → −
√
−3x2 +

√
8x4 + e4c1

y(x) →
√
−3x2 +

√
8x4 + e4c1

y(x) → −
√
−2

√
2
√
x4 − 3x2

y(x) →
√
−2

√
2
√
x4 − 3x2

y(x) → −
√
2
√
2
√
x4 − 3x2

y(x) →
√
2
√
2
√
x4 − 3x2
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24.24.20 problem 682
Internal problem ID [3421]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 682.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
a− 3x2 − y2

)
yy′ + x

(
a− x2 + y2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 122� �
dsolve((a-3*x^2-y(x)^2)*y(x)*diff(y(x),x)+x*(a-x^2+y(x)^2) = 0,y(x), singsol=all)� �
y(x) =

√
−LambertW (− (−2x2 + a) c1e2) (x2 LambertW (− (−2x2 + a) c1e2)− 2x2 + a)

LambertW (− (−2x2 + a) c1e2)

y(x)

= −
√

−LambertW (− (−2x2 + a) c1e2) (x2 LambertW (− (−2x2 + a) c1e2)− 2x2 + a)
LambertW (− (−2x2 + a) c1e2)

3 Solution by Mathematica
Time used: 0.391 (sec). Leaf size: 39� �
DSolve[(a-3 x^2-y[x]^2)y[x] y'[x]+x(a-x^2+y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
a+ 2y(x)2
x2 + y(x)2 + log

(
x2 + y(x)2

))
= c1, y(x)

]
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24.24.21 problem 683
Internal problem ID [3422]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 683.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2y3y′ − x3 + xy2 = 0

4791
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3 Solution by Maple
Time used: 0.174 (sec). Leaf size: 711� �
dsolve(2*y(x)^3*diff(y(x),x) = x^3-x*y(x)^2,y(x), singsol=all)� �

y(x) = −

√√√√√√2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

+ 2c21x4(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3
− 2c1x2

2√c1

y(x) =

√√√√√√2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

+ 2c21x4(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3
− 2c1x2

2√c1

y(x) =

−

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√

x6c31 + 1
) 1

3
− 2c1x2 − 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x)

=

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√
x6c31 + 1

) 1
3
− 2c1x2 − 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x) =

−

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√

x6c31 + 1
) 1

3
− 2c1x2 + 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x)

=

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√
x6c31 + 1

) 1
3
− 2c1x2 + 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1
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3 Solution by Mathematica
Time used: 46.519 (sec). Leaf size: 1031� �
DSolve[2 y[x]^3 y'[x]==x^3-x y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ −

√√√√ 3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − x2 + x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

√
2

y(x) →

√√√√ 3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − x2 + x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

√
2

y(x) →

−1
2

√√√√√(−1− i
√
3
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

i
(√

3 + i
)
x4

3
√
x6 + 2

√
e24c1 − e12c1x6 − 2e12c1

y(x)

→ 1
2

√√√√√(−1− i
√
3
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

i
(√

3 + i
)
x4

3
√
x6 + 2

√
e24c1 − e12c1x6 − 2e12c1

y(x) →

−1
2

√√√√√i
(√

3 + i
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

(
−1− i

√
3
)
x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

y(x)

→ 1
2

√√√√√i
(√

3 + i
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

(
−1− i

√
3
)
x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

y(x) → −

√
3√
x6 − x2 + (x6)2/3

x2
√
2

y(x) →

√
3√
x6 − x2 + (x6)2/3

x2
√
2

y(x) → −1
2

√√√√
i
(√

3 + i
)

3√
x6 − 2x2 +

(
−1− i

√
3
)
(x6)2/3

x2

y(x) → 1
2

√√√√
i
(√

3 + i
)

3√
x6 − 2x2 +

(
−1− i

√
3
)
(x6)2/3

x2

y(x) → −1
2

√√√√(
−1− i

√
3
)

3√
x6 − 2x2 +

i
(√

3 + i
)
(x6)2/3

x2

y(x) → 1
2

√√√√(
−1− i

√
3
)

3√
x6 − 2x2 +

i
(√

3 + i
)
(x6)2/3

x2
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24.24.22 problem 684
Internal problem ID [3423]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 684.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y
(
2y2 + 1

)
y′ − x

(
1 + 2x2) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 113� �
dsolve(y(x)*(1+2*y(x)^2)*diff(y(x),x) = x*(2*x^2+1),y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) = −

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2
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3 Solution by Mathematica
Time used: 0.738 (sec). Leaf size: 143� �
DSolve[y[x](1+2 y[x]^2)y'[x]==x(1+2 x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) → −

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2
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24.24.23 problem 685
Internal problem ID [3424]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 685.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
3x2 + 2y2

)
yy′ + x3 = 0

3 Solution by Maple
Time used: 0.271 (sec). Leaf size: 137� �
dsolve((3*x^2+2*y(x)^2)*y(x)*diff(y(x),x)+x^3 = 0,y(x), singsol=all)� �

y(x) = −

√
−8c21x2 − 2

√
8c21x2 + 1 + 2

4c1

y(x) =

√
−8c21x2 − 2

√
8c21x2 + 1 + 2

4c1

y(x) = −

√
−8c21x2 + 2

√
8c21x2 + 1 + 2

4c1

y(x) =

√
−8c21x2 + 2

√
8c21x2 + 1 + 2

4c1
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3 Solution by Mathematica
Time used: 6.306 (sec). Leaf size: 253� �
DSolve[(3 x^2+2 y[x]^2)y[x] y'[x]+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−4x2 −

√
8e2c1x2 + e4c1 + e2c1

2
√
2

y(x) →

√
−4x2 −

√
8e2c1x2 + e4c1 + e2c1

2
√
2

y(x) → −

√
−4x2 +

√
8e2c1x2 + e4c1 + e2c1

2
√
2

y(x) →

√
−4x2 +

√
8e2c1x2 + e4c1 + e2c1

2
√
2

y(x) → Undefined

y(x) → −
√
−x2
√
2

y(x) →
√
−x2
√
2
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24.24.24 problem 686
Internal problem ID [3425]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 686.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
5x2 + 2y2

)
yy′ + x

(
x2 + 5y2

)
= 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 125� �
dsolve((5*x^2+2*y(x)^2)*y(x)*diff(y(x),x)+x*(x^2+5*y(x)^2) = 0,y(x), singsol=all)� �

y(x) = −

√
−10c1x2 − 2

√
23c21x4 + 2

2√c1

y(x) =

√
−10c1x2 − 2

√
23c21x4 + 2

2√c1

y(x) = −

√
−10c1x2 + 2

√
23c21x4 + 2

2√c1

y(x) =

√
−10c1x2 + 2

√
23c21x4 + 2

2√c1
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3 Solution by Mathematica
Time used: 3.707 (sec). Leaf size: 295� �
DSolve[(5 x^2+2 y[x]^2)y[x] y'[x]+x(x^2+5 y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−5x2 −

√
23x4 + 2e4c1

√
2

y(x) →

√
−5x2 −

√
23x4 + 2e4c1

√
2

y(x) → −

√
−5x2 +

√
23x4 + 2e4c1

√
2

y(x) →

√
−5x2 +

√
23x4 + 2e4c1

√
2

y(x) → −

√
−
√
23

√
x4 − 5x2

√
2

y(x) →

√
−
√
23

√
x4 − 5x2

√
2

y(x) → −

√√
23

√
x4 − 5x2

√
2

y(x) →

√√
23

√
x4 − 5x2

√
2
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24.24.25 problem 687
Internal problem ID [3426]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 687.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x2 − x3 + 3xy2 + 2y3

)
y′ + 2x3 + 3x2y + y2 − y3 = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 662� �
dsolve((x^2-x^3+3*x*y(x)^2+2*y(x)^3)*diff(y(x),x)+2*x^3+3*x^2*y(x)+y(x)^2-y(x)^3 = 0,y(x), singsol=all)� �
y(x)

=

(
−108x3 − 54c1x+ 6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

) 1
3

6

−
6
(
x
3 +

c1
6

)(
−108x3 − 54c1x+ 6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

) 1
3

y(x)

= −

(
−108x3 − 54c1x+ 6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

) 1
3

12
+

x+ c1
2(

−108x3 − 54c1x+ 6
√

324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3
) 1

3

−

i
√
3


−108x3−54c1x+6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

 1
3

6 + 2x+c1−108x3−54c1x+6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

 1
3


2

y(x)

= −

(
−108x3 − 54c1x+ 6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

) 1
3

12
+

x+ c1
2(

−108x3 − 54c1x+ 6
√

324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3
) 1

3

+

i
√
3


−108x3−54c1x+6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

 1
3

6 + 2x+c1−108x3−54c1x+6

√
324x6 + 324c1x4 + 81c21x2 + 6c31 + 36c21x+ 72c1x2 + 48x3

 1
3


2
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3 Solution by Mathematica
Time used: 5.236 (sec). Leaf size: 348� �
DSolve[(x^2-x^3+3 x y[x]^2+2 y[x]^3)y'[x]+2 x^3+3 x^2 y[x]+y[x]^2-y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2 (x+ c1)

3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x

−
3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x
3 3
√
2

y(x) →

(
1− i

√
3
)

3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x

6 3
√
2

−
3
√
−2 (x+ c1)

3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x

y(x) → (−1)2/3 3
√
2 (x+ c1)

3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x

+

(
1 + i

√
3
)

3
√

27x3 +
√

729 (x3 + c1x) 2 + 108(x+ c1)3 + 27c1x

6 3
√
2

y(x) → −x

4802
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24.24.26 problem 688
Internal problem ID [3427]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 688.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
3x3 + 6yx2 − 3xy2 + 20y3

)
y′ + 4x3 + 9yx2 + 6xy2 − y3 = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 50� �
dsolve((3*x^3+6*x^2*y(x)-3*x*y(x)^2+20*y(x)^3)*diff(y(x),x)+4*x^3+9*x^2*y(x)+6*x*y(x)^2-y(x)^3 = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
c41x

4 + 3_Zc31x3 + 3_Z 2c21x
2 − _Z 3c1x+ 5_Z 4 − 1

)
c1
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3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 2201� �
DSolve[(3 x^3+6 x^2 y[x]-3 x y[x]^2+20 y[x]^3)y'[x]+4 x^3+9 x^2 y[x]+6 x y[x]^2-y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x)

→ 1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x) →

−1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ 659x3

500

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x) →

−1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
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24.24.27 problem 689
Internal problem ID [3428]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 689.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x3 + ay3

)
y′ − yx2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 23� �
dsolve((x^3+a*y(x)^3)*diff(y(x),x) = x^2*y(x),y(x), singsol=all)� �

y(x) =
(

1
aLambertW

(
c1x3

a

)) 1
3

x
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3 Solution by Mathematica
Time used: 73.715 (sec). Leaf size: 113� �
DSolve[(x^3+a y[x]^3)y'[x]==x^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

3
√
a 3

√√√√ProductLog
(
x3e−

3c1
a

a

)

y(x) → −
3
√
−1 x

3
√
a 3

√√√√ProductLog
(
x3e−

3c1
a

a

)

y(x) → (−1)2/3x

3
√
a 3

√√√√ProductLog
(
x3e−

3c1
a

a

)

y(x) → 0
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24.24.28 problem 691
Internal problem ID [3429]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 691.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y3y′x−
(
1− x2) (1 + y2

)
= 0

3 Solution by Maple
Time used: 0.163 (sec). Leaf size: 29� �
dsolve(x*y(x)^3*diff(y(x),x) = (-x^2+1)*(1+y(x)^2),y(x), singsol=all)� �

x2

2 − ln(x) + y(x)2
2 − ln (1 + y(x)2)

2 + c1 = 0

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 61� �
DSolve[x y[x]^3 y'[x]==(1-x^2)(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1− ProductLog

(
−ex2−1−2c1

x2

)

y(x) →

√
−1− ProductLog

(
−ex2−1−2c1

x2

)
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24.24.29 problem 692
Internal problem ID [3430]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 692.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
x− y3

)
y′ −

(
3x+ y3

)
y = 0
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3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 348� �
dsolve(x*(x-y(x)^3)*diff(y(x),x) = (3*x+y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =


(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

3x4 + e
8c1
3

x4
(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

x3

y(x) =


−

(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

6x4 − e
8c1
3

2x4
(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

−

i
√
3

(
−27x4+3

√
81x8 − 3 e8c1

) 1
3

3x4 − e
8c1
3

x4
(
−27x4+3

√
81x8 − 3 e8c1

) 1
3


2


x3

y(x) =


−

(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

6x4 − e
8c1
3

2x4
(
−27x4 + 3

√
81x8 − 3 e8c1

) 1
3

+

i
√
3

(
−27x4+3

√
81x8 − 3 e8c1

) 1
3

3x4 − e
8c1
3

x4
(
−27x4+3

√
81x8 − 3 e8c1

) 1
3


2


x3
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3 Solution by Mathematica
Time used: 14.552 (sec). Leaf size: 435� �
DSolve[x(x-y[x]^3)y'[x]==(3 x+y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
8c1
3

3
√

−27x7 + 3
√
3
√

−x6 (−27x8 + e8c1)
+

3
√
−9x7 +

√
3
√

−x6 (−27x8 + e8c1)
32/3x2

y(x)

→
(−1)2/3 3

√
−9x7 +

√
3
√

−x6 (−27x8 + e8c1)
32/3x2 −

3

√
−1
3 e

8c1
3

3
√
−9x7 +

√
3
√
−x6 (−27x8 + e8c1)

y(x) →

−

3
√
−9x7 +

√
3
√

−x6 (−27x8 + e8c1)

 e
8c1
3 x2Root

[
#13

+24&,2
]

(
−9x7+

√
3
√

−x6 (−27x8 + e8c1)
)

2/3
+ i

√
3 + 1


2 32/3x2

y(x) →
3
√√

x14 − x7

x2

y(x) → −
i
(√

3 − i
)

3
√√

x14 − x7

2x2

y(x) →
i
(√

3 + i
)

3
√√

x14 − x7

2x2
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24.24.30 problem 693
Internal problem ID [3431]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 693.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
2x3 + y3

)
y′ −

(
2x3 − yx2 + y3

)
y = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 443� �
dsolve(x*(2*x^3+y(x)^3)*diff(y(x),x) = (2*x^3-x^2*y(x)+y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =


(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

3

−
3
(

2 ln(x)
3 + 2c1

3

)
(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

x

y(x) =


−

(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

6

+ ln(x) + c1(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

−

i
√
3


54+6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

 1
3

3 + 2 ln(x)+2c154+6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

 1
3


2


x

y(x) =


−

(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

6

+ ln(x) + c1(
54 + 6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

) 1
3

+

i
√
3


54+6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

 1
3

3 + 2 ln(x)+2c154+6

√
6 ln(x)3 + 18 ln(x)2c1 + 18 ln(x)c21 + 6c31 + 81

 1
3


2


x
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3 Solution by Mathematica
Time used: 3.893 (sec). Leaf size: 336� �
DSolve[x(2 x^3+y[x]^3)y'[x]==(2 x^3-x^2 y[x]+y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
62/3x2(− log(x) + c1) + 3

√
6
(
9x3 +

√
3
√
x6 (27 + 2(log(x)− c1)3)

)
2/3

3 3
√

9x3 +
√
3
√

x6 (27 + 2(log(x)− c1)3)

y(x) →
i
(√

3 + i
)

3
√

9x3 +
√
3
√

x6 (27 + 2(log(x)− c1)3)
62/3

+

(
1 + i

√
3
)
x2(log(x)− c1)

3
√
6 3
√
9x3 +

√
3
√
x6 (27 + 2(log(x)− c1)3)

y(x) →
(−6)2/3x2(− log(x) + c1)− 3

√
−6

(
9x3 +

√
3
√

x6 (27 + 2(log(x)− c1)3)
)

2/3

3 3
√

9x3 +
√
3
√
x6 (27 + 2(log(x)− c1)3)

4813



24.24. Various 24 CHAPTER 24. ORDINARY . . .

24.24.31 problem 694
Internal problem ID [3432]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 694.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
2x3 − y3

)
y′ −

(
x3 − 2y3

)
y = 0
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3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 355� �
dsolve(x*(2*x^3-y(x)^3)*diff(y(x),x) = (x^3-2*y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =


(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3

6

+ 2x2c21

3
(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3
+ c1x

3

x

y(x)

=


−

(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3

12

− x2c21

3
(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3
+ c1x

3

−

i
√
3


−108+8x3c31+12

√
−12x3c31 + 81

 1
3

6 − 2x2c21

3

−108+8x3c31+12

√
−12x3c31 + 81

 1
3


2


x

y(x)

=


−

(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3

12

− x2c21

3
(
−108 + 8x3c31 + 12

√
−12x3c31 + 81

) 1
3
+ c1x

3

+

i
√
3


−108+8x3c31+12

√
−12x3c31 + 81

 1
3

6 − 2x2c21

3

−108+8x3c31+12

√
−12x3c31 + 81

 1
3


2


x
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3 Solution by Mathematica
Time used: 15.691 (sec). Leaf size: 474� �
DSolve[x(2 x^3-y[x]^3)y'[x]==(x^3-2 y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1x2 + 3

√
e3c1x6 − 27x3

2 + 3
2
√
81x6 − 12e3c1x9

+ e2c1x4

3

√
e3c1x6 − 27x3

2 + 3
2
√
81x6 − 12e3c1x9



y(x) → 1
6

2ec1x2 + (−2)2/3 3
√

2e3c1x6 − 27x3 + 3
√
81x6 − 12e3c1x9

− 2 3
√
−2 e2c1x4

3
√

2e3c1x6 − 27x3 + 3
√
81x6 − 12e3c1x9



y(x) → 1
3e

c1x2

1 +
ec1x2Root

[
#13 − 2&, 3

]
3
√

2e3c1x6 − 27x3 + 3
√
81x6 − 12e3c1x9


− 1

3
3

√
−1
2

3
√
2e3c1x6 − 27x3 + 3

√
81x6 − 12e3c1x9

y(x) →
3
√√

x6 − x3

3
√
2

y(x) → − 3

√
−1
2

3
√√

x6 − x3

y(x) →
(−1)2/3 3

√√
x6 − x3

3
√
2
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24.24.32 problem 695
Internal problem ID [3433]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 695.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x3 + 3yx2 + y3

)
y′ −

(
3x2 + y2

)
y2 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 27� �
dsolve(x*(x^3+3*x^2*y(x)+y(x)^3)*diff(y(x),x) = (3*x^2+y(x)^2)*y(x)^2,y(x), singsol=all)� �

y(x) = eRootOf
(
e3_Z+9 e_Z+3c1+3_Z+3 ln(x)

)
x

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 37� �
DSolve[x(x^3+3 x^2 y[x]+y[x]^3)y'[x]==(3 x^2+y[x]^2)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)3
3x3 + 3y(x)

x
+ log

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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24.24.33 problem 696
Internal problem ID [3434]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 696.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
x3 − 2y3

)
y′ −

(
2x3 − y3

)
y = 0
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3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 447� �
dsolve(x*(x^3-2*y(x)^3)*diff(y(x),x) = (2*x^3-y(x)^3)*y(x),y(x), singsol=all)� �

y(x) =

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

6c1

+ x12 2
3

6

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

−

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3


2

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

+

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3


2
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3 Solution by Mathematica
Time used: 6.822 (sec). Leaf size: 383� �
DSolve[x(x^3-2 y[x]^3)y'[x]==(2 x^3-y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 + 2 3

√
3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
(−1)2/3 3

√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 − 2 3

√
−3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
− 3
√
−2 6

√
3
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 −

((√
3 − 3i

)
ec1x

)
22/335/6 3

√
−9x3 +

√
81x6 − 12e3c1x3

y(x) →
3
√√

x6 − x3

3
√
2

y(x) → − 3

√
−1
2

3
√√

x6 − x3

y(x) →
(−1)2/3 3

√√
x6 − x3

3
√
2
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24.24.34 problem 697
Internal problem ID [3435]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 24
Problem number: 697.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
x4 − 2y3

)
y′ +

(
2x4 + y3

)
y = 0

3 Solution by Maple
Time used: 0.236 (sec). Leaf size: 31� �
dsolve(x*(x^4-2*y(x)^3)*diff(y(x),x)+(2*x^4+y(x)^3)*y(x) = 0,y(x), singsol=all)� �

ln(x)− c1 +
3 ln

(
−y(x)

(
2x4−y(x)3

)
x
16
3

)
10 = 0
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3 Solution by Mathematica
Time used: 165.395 (sec). Leaf size: 1139� �
DSolve[x(x^4-2 y[x]^3)y'[x]+(2 x^4+y[x]^3)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6


− 6
√
2 32/3

√√√√√4 3
√
6 c1x2 +

(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√
81x16 − 384c13x6

−3

√√√√√√√√√
−

3
√

18x8 − 2
√

81x16 − 384c13x6

32/3 − 4 22/3c1x2

3
√

27x8 − 3
√
81x16 − 384c13x6

− 4
√
3 x4√√√√√4 62/3c1x2 + 3

√
6
(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√
9x8 −

√
81x16 − 384c13x6


y(x)

→ 1
6


3

√√√√√√√√√
−

3
√

18x8 − 2
√

81x16 − 384c13x6

32/3 − 4 22/3c1x2

3
√
27x8 − 3

√
81x16 − 384c13x6

− 4
√
3 x4√√√√√4 62/3c1x2 + 3

√
6
(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√
81x16 − 384c13x6

− 6
√
2 32/3

√√√√√4 3
√
6 c1x2 +

(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√
81x16 − 384c13x6



y(x) → 1
6


6
√
2 32/3

√√√√√4 3
√
6 c1x2 +

(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√
81x16 − 384c13x6

−3

√√√√√√√√√
−

3
√

18x8 − 2
√

81x16 − 384c13x6

32/3 − 4 22/3c1x2

3
√

27x8 − 3
√
81x16 − 384c13x6

+ 4
√
3 x4√√√√√4 62/3c1x2 + 3

√
6
(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√

81x16 − 384c13x6



y(x) → 1
6


6
√
2 32/3

√√√√√4 3
√
6 c1x2 +

(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√
81x16 − 384c13x6

+3

√√√√√√√√√
−

3
√
18x8 − 2

√
81x16 − 384c13x6

32/3 − 4 22/3c1x2

3
√

27x8 − 3
√
81x16 − 384c13x6

+ 4
√
3 x4√√√√√4 62/3c1x2 + 3

√
6
(
9x8 −

√
81x16 − 384c13x6

)
2/3

3
√

9x8 −
√

81x16 − 384c13x6
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24.25.1 problem 698
Internal problem ID [3436]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 698.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x
(
x+ y + 2y3

)
y′ − (x− y) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 29� �
dsolve(x*(x+y(x)+2*y(x)^3)*diff(y(x),x) = (x-y(x))*y(x),y(x), singsol=all)� �

y(x) = eRootOf
(
−e3_Z−e_Z ln(x)+c1e_Z−_Z e_Z+x

)

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 23� �
DSolve[x(x+y[x]+2 y[x]^3)y'[x]==(x-y[x])y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 − x

y(x) + log(y(x)) + log(x) = c1, y(x)
]
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24.25.2 problem 699
Internal problem ID [3437]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 699.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
5x− y − 7xy3

)
y′ + 5y − y4 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 33� �
dsolve((5*x-y(x)-7*x*y(x)^3)*diff(y(x),x)+5*y(x)-y(x)^4 = 0,y(x), singsol=all)� �

x−
−y(x)5

5 + 5y(x)2
2 + c1

(y(x)3 − 5)2 y(x)
= 0
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3 Solution by Mathematica
Time used: 42.625 (sec). Leaf size: 341� �
DSolve[(5 x-y[x]-7 x y[x]^3)y'[x]+5 y[x]-y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 1

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 2

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 3

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 4

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 5

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 6

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 7

]
y(x) → 0

y(x) → − 3
√
−5

y(x) → 3
√
5

y(x) → Root
[
#13 − 5&, 3

]

4826



24.25. Various 25 CHAPTER 24. ORDINARY . . .

24.25.3 problem 700
Internal problem ID [3438]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 700.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x
(
1− 2xy3

)
y′ +

(
1− 2x3y

)
y = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 522� �
dsolve(x*(1-2*x*y(x)^3)*diff(y(x),x)+(1-2*x^3*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

6x

−
6
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

y(x) = −

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

12x

+
3
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

−

i
√
3


−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3

6x +
6
(

x2
3 − c1

3

)
x−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3


2

y(x) = −

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

12x

+
3
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

+

i
√
3


−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3

6x +
6
(

x2
3 − c1

3

)
x−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3


2
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3 Solution by Mathematica
Time used: 6.68 (sec). Leaf size: 358� �
DSolve[x(1-2 x y[x]^3)y'[x]+(1-2 x^3 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2 (−x3 + c1x)

3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

+
3
√
−27x2 +

√
729x4 + 108x3 (x3 − c1x) 3

3 3
√
2 x

y(x) →

(
1 + i

√
3
)
(x3 − c1x)

22/3 3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

−

(
1− i

√
3
)

3
√

−27x2 +
√

729x4 + 108x3 (x3 − c1x) 3

6 3
√
2 x

y(x) →

(
1− i

√
3
)
(x3 − c1x)

22/3 3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

−

(
1 + i

√
3
)

3
√
−27x2 +

√
729x4 + 108x3 (x3 − c1x) 3

6 3
√
2 x
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24.25.4 problem 701
Internal problem ID [3439]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 701.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

x
(
2− xy2 − 2xy3

)
y′ + 1 + 2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 46� �
dsolve(x*(2-x*y(x)^2-2*x*y(x)^3)*diff(y(x),x)+1+2*y(x) = 0,y(x), singsol=all)� �

y(x) = −1
2

y(x) = eRootOf
(
x e3_Z−4x e2_Z+8c1x e_Z+2_Z e_Zx+3 e_Zx+16

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.328 (sec). Leaf size: 47� �
DSolve[x(2-x y[x]^2-2 x y[x]^3)y'[x]+1+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
64
(
−4y(x)2 + 4y(x)− 2 log(8y(x) + 4) + 3

)
− 1

4x(2y(x) + 1) = c1, y(x)
]
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24.25.5 problem 702
Internal problem ID [3440]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 702.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
2− 10y3x2 + 3y2

)
y′ − x

(
1 + 5y4

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve((2-10*x^2*y(x)^3+3*y(x)^2)*diff(y(x),x) = x*(1+5*y(x)^4),y(x), singsol=all)� �

(−5y(x)4 − 1)x2

2 + y(x)3 + 2y(x) + c1 = 0
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3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 2097� �
DSolve[(2-10 x^2 y[x]^3+3 y[x]^2)y'[x]==x(1+5 y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4 +
√
3 x2

√√√√√√√√√√√
−

−6x2 + 5 3
√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 6

√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4

x6 − 3

30x2

y(x)

→
−
√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4 +
√
3 x2

√√√√√√√√√√√
−

−6x2 + 5 3
√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 6

√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4

x6 + 3

30x2

y(x)

→

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4 −
√
3 x2

√√√√√√√√√√√
6x2 − 5 3

√
6 x4 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 − 10 62/3x4(5x4−10c1x2−2)
3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 6
√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√

189x2 +
√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4

x6 + 3

30x2

y(x)

→

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4 +
√
3 x2

√√√√√√√√√√√
6x2 − 5 3

√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 − 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 6
√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4

x6 + 3

30x2
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24.25.6 problem 703
Internal problem ID [3441]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 703.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x
(
a+ bxy3

)
y′ +

(
a+ c x3y

)
y = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 761� �
dsolve(x*(a+b*x*y(x)^3)*diff(y(x),x)+(a+c*x^3*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) =

((
27a+ 3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

)
b2x2

) 1
3

3bx
+ (−c x2 + 2c1)x((

27a+ 3
√

−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)
b

)
b2x2

) 1
3

y(x) = −

((
27a+ 3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

)
b2x2

) 1
3

6bx
− (−c x2 + 2c1)x

2
((

27a+ 3
√

−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)
b

)
b2x2

) 1
3

−

i
√
3



27a+3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

b2x2


1
3

3bx −
(
−c x2+2c1

)
x

27a+3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

b2x2


1
3


2

y(x) = −

((
27a+ 3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

)
b2x2

) 1
3

6bx
− (−c x2 + 2c1)x

2
((

27a+ 3
√

−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)
b

)
b2x2

) 1
3

+

i
√
3



27a+3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

b2x2


1
3

3bx −
(
−c x2+2c1

)
x

27a+3

√
−3 (−c3x8 + 6c2c1x6 − 12cc21x4 + 8c31x2 − 27b a2)

b

b2x2


1
3


2
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3 Solution by Mathematica
Time used: 8.232 (sec). Leaf size: 463� �
DSolve[x(a+b x y[x]^3)y'[x]+(a+c x^3 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−cx2 + 2c1)
3
√
3 3
√

9ab2x2 +
√
3
√

b3x4 (27a2b+ x2 (cx2 − 2c1) 3)

+
3
√

9ab2x2 +
√
3
√

b3x4 (27a2b+ x2 (cx2 − 2c1) 3)
32/3bx

y(x) →
3

√
−1
3 x(cx2 − 2c1)

3
√

9ab2x2 +
√
3
√

b3x4 (27a2b+ x2 (cx2 − 2c1) 3)

+
i
(√

3 + i
)

3
√

9ab2x2 +
√
3
√

b3x4 (27a2b+ x2 (cx2 − 2c1) 3)
2 32/3bx

y(x)

→
3
√
3
(
−1− i

√
3
)(

9ab2x2 +
√
3
√
b3x4 (27a2b+ x2 (cx2 − 2c1) 3)

)
2/3 − 2(−3)2/3bx2(cx2 − 2c1)

6bx 3
√

9ab2x2 +
√
3
√
b3x4 (27a2b+ x2 (cx2 − 2c1) 3)
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24.25.7 problem 704
Internal problem ID [3442]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 704.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x
(
1− 2x2y3

)
y′ +

(
1− 2x3y2

)
y = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 770� �
dsolve(x*(1-2*x^2*y(x)^3)*diff(y(x),x)+(1-2*x^3*y(x)^2)*y(x) = 0,y(x), singsol=all)� �
y(x)

=

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√

−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27
)
x

) 1
3

6x

+ (c1 − 2x)2 x

6
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3
y(x) =

−

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

12x

− (c1 − 2x)2 x

12
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3

−

i
√
3


c31x

2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3

6x − (c1−2x)2x

6

c31x
2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3


2

y(x) =

−

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

12x

− (c1 − 2x)2 x

12
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3

+

i
√
3


c31x

2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3

6x − (c1−2x)2x

6

c31x
2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3


2

4837



24.25. Various 25 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 9.237 (sec). Leaf size: 582� �
DSolve[x(1-2 x^2 y[x]^3)y'[x]+(1-2 x^3 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

−2x3 + c1x
2 + x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√
x8 (27 + 2x2(2x− c1)3)

+ 3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)

6x2

y(x)

→

2x2(−2x+ c1)−
i

(√
3 −i

)
x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)
+ i
(√

3 + i
)

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)

12x2

y(x)

→

2x2(−2x+ c1) +
i

(√
3 +i

)
x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)
−
(
1 + i

√
3
)

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√
x8 (27 + 2x2(2x− c1)3)

12x2
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24.25.8 problem 705
Internal problem ID [3443]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 705.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x(−yx+ 1)
(
1− x2y2

)
y′ + (1 + yx)

(
1 + x2y2

)
y = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 42� �
dsolve(x*(1-x*y(x))*(1-x^2*y(x)^2)*diff(y(x),x)+(1+x*y(x))*(1+x^2*y(x)^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = −1
x

y(x) = eRootOf
(
−2 e_Z ln(x)−e2_Z+2c1e_Z+2_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 35� �
DSolve[x(1-x y[x])(1-x^2 y[x]^2)y'[x]+(1+x y[x])(1+x^2 y[x]^2)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
x

Solve
[
xy(x)− 1

xy(x) − 2 log(y(x)) = c1, y(x)
]
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24.25.9 problem 706
Internal problem ID [3444]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 706.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x2 − y4

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 97� �
dsolve((x^2-y(x)^4)*diff(y(x),x) = x*y(x),y(x), singsol=all)� �

y(x) = −

√
2c1 − 2

√
c21 − 4x2

2

y(x) =

√
2c1 − 2

√
c21 − 4x2

2

y(x) = −

√
2c1 + 2

√
c21 − 4x2

2

y(x) =

√
2c1 + 2

√
c21 − 4x2

2
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3 Solution by Mathematica
Time used: 0.425 (sec). Leaf size: 122� �
DSolve[(x^2-y[x]^4)y'[x]==x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−
√
−x2 + c12 − c1

y(x) →
√
−
√
−x2 + c12 − c1

y(x) → −
√√

−x2 + c12 − c1

y(x) →
√√

−x2 + c12 − c1

y(x) → 0
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24.25.10 problem 707
Internal problem ID [3445]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 707.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x3 − y4

)
y′ − 3yx2 = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 25� �
dsolve((x^3-y(x)^4)*diff(y(x),x) = 3*x^2*y(x),y(x), singsol=all)� �

y(x) = RootOf
(
x9_Z 4 + 3− e

9c1
4 _Z

)
x3
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3 Solution by Mathematica
Time used: 76.4 (sec). Leaf size: 1026� �
DSolve[(x^3-y[x]^4)y'[x]==3 x^2 y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

√√√√√ 3
√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√
9c12 −

√
−256x9 + 81c14

− 1
2

√√√√√√√√√
−

3
√

9c12 −
√

−256x9 + 81c14
3
√
2

− 4 3
√
2 x3

3
√

9c12 −
√

−256x9 + 81c14
− 6c1√√√√√ 3

√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√
9c12 −

√
−256x9 + 81c14

y(x) → 1
2

√√√√√ 3
√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√
9c12 −

√
−256x9 + 81c14

+1
2

√√√√√√√√√
−

3
√

9c12 −
√

−256x9 + 81c14
3
√
2

− 4 3
√
2 x3

3
√

9c12 −
√

−256x9 + 81c14
− 6c1√√√√√ 3

√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√

9c12 −
√
−256x9 + 81c14

y(x) → −1
2

√√√√√ 3
√

9c12 −
√

−256x9 + 81c14
3
√
2

+ 4 3
√
2 x3

3
√

9c12 −
√

−256x9 + 81c14

− 1
2

√√√√√√√√√
−

3
√

9c12 −
√

−256x9 + 81c14
3
√
2

− 4 3
√
2 x3

3
√

9c12 −
√

−256x9 + 81c14
+ 6c1√√√√√ 3

√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√

9c12 −
√
−256x9 + 81c14

y(x)

→ 1
2

√√√√√√√√√
−

3
√

9c12 −
√

−256x9 + 81c14
3
√
2

− 4 3
√
2 x3

3
√

9c12 −
√
−256x9 + 81c14

+ 6c1√√√√√ 3
√
9c12 −

√
−256x9 + 81c14

3
√
2

+ 4 3
√
2 x3

3
√
9c12 −

√
−256x9 + 81c14

− 1
2

√√√√√ 3
√

9c12 −
√

−256x9 + 81c14
3
√
2

+ 4 3
√
2 x3

3
√

9c12 −
√

−256x9 + 81c14

y(x) → 0
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24.25.11 problem 708
Internal problem ID [3446]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 708.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
a2x2 +

(
x2 + y2

)2)
y′ − a2xy = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 197� �
dsolve((a^2*x^2+(x^2+y(x)^2)^2)*diff(y(x),x) = a^2*x*y(x),y(x), singsol=all)� �

y(x) = −

√
−2a2 − 2x2 − 2

√
x4 + (2a2 − 2c1)x2 + (a2 + c1)2 − 2c1

2

y(x) =

√
−2a2 − 2x2 − 2

√
x4 + (2a2 − 2c1)x2 + (a2 + c1)2 − 2c1

2

y(x) = −

√
−2a2 − 2x2 + 2

√
x4 + (2a2 − 2c1)x2 + (a2 + c1)2 − 2c1

2

y(x) =

√
−2a2 − 2x2 + 2

√
x4 + (2a2 − 2c1)x2 + (a2 + c1)2 − 2c1

2
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3 Solution by Mathematica
Time used: 3.277 (sec). Leaf size: 272� �
DSolve[(a^2 x^2+(x^2+y[x]^2)^2)y'[x]==a^2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−
√

(a2 + x2 − c12) 2 + 4c12x2 − a2 − x2 + c12√
2

y(x) →

√
−
√

(a2 + x2 − c12) 2 + 4c12x2 − a2 − x2 + c12√
2

y(x) → −

√√
(a2 + x2 − c12) 2 + 4c12x2 − a2 − x2 + c12√

2

y(x) →

√√
(a2 + x2 − c12) 2 + 4c12x2 − a2 − x2 + c12√

2
y(x) → 0

y(x) → −
√
−x2

y(x) →
√
−x2

4845
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24.25.12 problem 709
Internal problem ID [3447]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 709.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

2
(
x− y4

)
y′ − y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 89� �
dsolve(2*(x-y(x)^4)*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = −

√
−2
√

c21 − 4x + 2c1
2

y(x) =

√
−2
√
c21 − 4x + 2c1

2

y(x) = −

√
2
√
c21 − 4x + 2c1

2

y(x) =

√
2
√
c21 − 4x + 2c1

2
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3 Solution by Mathematica
Time used: 0.407 (sec). Leaf size: 128� �
DSolve[2(x-y[x]^4)y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1 −

√
−4x+ c12√
2

y(x) →

√
c1 −

√
−4x+ c12√
2

y(x) → −

√√
−4x+ c12 + c1√

2

y(x) →

√√
−4x+ c12 + c1√

2
y(x) → 0
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24.25.13 problem 710
Internal problem ID [3448]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 710.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
4x− xy3 − 2y4

)
y′ −

(
2 + y3

)
y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve((4*x-x*y(x)^3-2*y(x)^4)*diff(y(x),x) = (2+y(x)^3)*y(x),y(x), singsol=all)� �

x− (−y(x)2 + c1) y(x)2
2 + y(x)3 = 0
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3 Solution by Mathematica
Time used: 165.976 (sec). Leaf size: 2062� �
DSolve[(4 x-x y[x]^3-2 y[x]^4)y'[x]==(2+y[x]^3)y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
2

√√√√√ 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

4 + 2c1
3

− 1
2

√√√√√√√√√
−

3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

−
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

2 + x (x2 + 4c1)

4

√√√√√ 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√

54x3 +
√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

+ x2

4 + 2c1
3

+ 4c1
3

− x

4
y(x) →

−1
2

√√√√√ 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

4 + 2c1
3

+1
2

√√√√√√√√√
−

3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

−
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

2 + x (x2 + 4c1)

4

√√√√√ 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√

54x3 +
√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

+ x2

4 + 2c1
3

+ 4c1
3

− x

4
y(x)

→ 1
2

√√√√√ 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

+ x2

4 + 2c1
3

− 1
2

√√√√√√√√√
−

3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

−
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

2 − x (x2 + 4c1)

4

√√√√√ 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

4 + 2c1
3

+ 4c1
3

− x

4
y(x)

→ 1
2

√√√√√ 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

+ x2

4 + 2c1
3

+1
2

√√√√√√√√√
−

3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

−
3
√
2 (24x+ c12)

3 3
√

54x3 +
√

(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13
+ x2

2 − x (x2 + 4c1)

4

√√√√√ 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

3 3
√
2

+
3
√
2 (24x+ c12)

3 3
√
54x3 +

√
(54x3 + 144c1x− 2c13) 2 − 4 (24x+ c12) 3 + 144c1x− 2c13

+ x2

4 + 2c1
3

+ 4c1
3

− x

4
y(x) → 0

y(x) → 3
√
−2

y(x) → − 3
√
2

y(x) → −(−1)2/3 3
√
2
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24.25.14 problem 711
Internal problem ID [3449]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 711.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
a x3 + (ax+ by)3

)
yy′ + x

(
(ax+ by)3 + by3

)
= 0

3 Solution by Maple
Time used: 0.309 (sec). Leaf size: 160� �
dsolve((a*x^3+(a*x+b*y(x))^3)*y(x)*diff(y(x),x)+x*((a*x+b*y(x))^3+b*y(x)^3) = 0,y(x), singsol=all)� �
y(x)

=
x
(
c1x− aRootOf

(
a2_Z 4 − 2axc1_Z 3 + (a2c21x2 + b2c21x

2 + c21x
2 − b2)_Z 2 − 2a x3c31_Z + c41x

4))
bRootOf

(
a2_Z 4 − 2axc1_Z 3 + (a2c21x2 + b2c21x

2 + c21x
2 − b2)_Z 2 − 2a x3c31_Z + c41x

4
)

3 Solution by Mathematica
Time used: 1.798 (sec). Leaf size: 13289� �
DSolve[(a x^3+(a x+b y[x])^3)y[x] y'[x]+x((a x+b y[x])^3+b y[x]^3)==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.25.15 problem 712
Internal problem ID [3450]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 712.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ 2y + 2x2y3 + xy4

)
y′ +

(
1 + y4

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 583� �
dsolve((x+2*y(x)+2*x^2*y(x)^3+x*y(x)^4)*diff(y(x),x)+(1+y(x)^4)*y(x) = 0,y(x), singsol=all)� �
y(x)

=

(
108c31x2 + 12

√
3
√

27c41x2 + 4c1x4 + 18c21x2 − x2 − 4c1 c1x+ 36c1x2 − 8
) 1

3

6c1x

− 2(3c1x2 − 1)

3c1x
(
108c31x2 + 12

√
3
√

27c41x2 + 4c1x4 + 18c21x2 − x2 − 4c1 c1x+ 36c1x2 − 8
) 1

3

− 1
3xc1

y(x)

=

(
−12ix2c1 − i

(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 2

3

+ 4i
)

√
3 + 12c1x2 −

((
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

+ 2
)2

12
(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

xc1

y(x)

=

(
12ix2c1 + i

(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 2

3

− 4i
)

√
3 + 12c1x2 −

((
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

+ 2
)2

12
(
108c31x2 + 12

√
3
√
27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8

) 1
3

xc1
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3 Solution by Mathematica
Time used: 9.911 (sec). Leaf size: 658� �
DSolve[(x+2 y[x]+2 x^2 y[x]^3+x y[x]^4)y'[x]+(1+y[x]^4)y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2c1
(
3x2+c1

)
3

√
9
2 (3 + c12)x2 + 3

2
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + c13
+ 22/3 3

√
9 (3 + c12)x2 + 3

√
−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 2c1

6x
y(x)

→

− 4
3
√
−2 c1

(
3x2+c1

)
3
√

9 (3 + c12)x2 + 3
√
−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13

+ i22/3
(√

3 + i
)

3
√

9 (3 + c12)x2 + 3
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 4c1

12x
y(x)

→

4(−1)2/3c1
(
3x2+c1

)
3

√
9
2 (3 + c12)x2 + 3

2
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + c13
− 22/3

(
1 + i

√
3
)

3
√

9 (3 + c12)x2 + 3
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 4c1

12x
y(x) → 0

y(x) → − 4
√
−1

y(x) → 4
√
−1

y(x) → −(−1)3/4

y(x) → (−1)3/4

y(x) → 1
2x
(
−1 + ix2

√
−x4

)
y(x) → 1

2x
(
−1 + ix2

√
−x4

)

y(x) → −x

2 + i
√
−x4

2x
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24.25.16 problem 713
Internal problem ID [3451]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 713.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

2x
(
x3 + y4

)
y′ −

(
x3 + 2y4

)
y = 0
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3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 293� �
dsolve(2*x*(x^3+y(x)^4)*diff(y(x),x) = (x^3+2*y(x)^4)*y(x),y(x), singsol=all)� �

y(x) = −

((
16c1 + 8x− 8

√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) =

((
16c1 + 8x− 8

√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) = −

((
16c1 + 8x+ 8

√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) =

((
16c1 + 8x+ 8

√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) = −
i
((

16c1 + 8x− 8
√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) = −
i
((

16c1 + 8x+ 8
√

4c1x+ x2
)
x3c31

) 1
4

2c1

y(x) =
i
((

16c1 + 8x− 8
√
4c1x+ x2

)
x3c31

) 1
4

2c1

y(x) =
i
((

16c1 + 8x+ 8
√
4c1x+ x2

)
x3c31

) 1
4

2c1
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3 Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 166� �
DSolve[2 x(x^3+y[x]^4)y'[x]==(x^3+2 y[x]^4)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1x2 − x3/2

√
4 + c12x√

2

y(x) →

√
c1x2 − x3/2

√
4 + c12x√

2

y(x) → −

√
x3/2

√
4 + c12x + c1x2
√
2

y(x) →

√
x3/2

√
4 + c12x + c1x2
√
2

y(x) → 0
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24.25.17 problem 714
Internal problem ID [3452]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 714.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
1− y4x2) y′ + y = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 129� �
dsolve(x*(1-x^2*y(x)^4)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −

√
−2xc1

(
−x+

√
−4c21 + x2

)
2xc1

y(x) =

√
−2xc1

(
−x+

√
−4c21 + x2

)
2xc1

y(x) = −

√
2

√
xc1

(
x+

√
−4c21 + x2

)
2xc1

y(x) =

√
2

√
xc1

(
x+

√
−4c21 + x2

)
2xc1
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3 Solution by Mathematica
Time used: 2.694 (sec). Leaf size: 172� �
DSolve[x(1-x^2 y[x]^4)y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1 −

√
x2 (−1 + c12x2)

x2

y(x) →

√
c1 −

√
x2 (−1 + c12x2)

x2

y(x) → −

√√
x2 (−1 + c12x2)

x2 + c1

y(x) →

√√
x2 (−1 + c12x2)

x2 + c1

y(x) → 0

y(x) → − 1
4
√
−x2

y(x) → 1
4
√
−x2
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24.25.18 problem 715
Internal problem ID [3453]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 715.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x2 − y5

)
y′ − 2yx = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 25� �
dsolve((x^2-y(x)^5)*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)� �

y(x) = RootOf
(
x8_Z 5 + 4− e

8c1
5 _Z

)
x2

3 Solution by Mathematica
Time used: 1.235 (sec). Leaf size: 121� �
DSolve[(x^2-y[x]^5)y'[x]==2 x y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
#15 + 4#1c1 + 4x2&, 1

]
y(x) → Root

[
#15 + 4#1c1 + 4x2&, 2

]
y(x) → Root

[
#15 + 4#1c1 + 4x2&, 3

]
y(x) → Root

[
#15 + 4#1c1 + 4x2&, 4

]
y(x) → Root

[
#15 + 4#1c1 + 4x2&, 5

]
y(x) → 0
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24.25.19 problem 716
Internal problem ID [3454]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 716.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
x3 + y5

)
y′ −

(
x3 − y5

)
y = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 36� �
dsolve(x*(x^3+y(x)^5)*diff(y(x),x) = (x^3-y(x)^5)*y(x),y(x), singsol=all)� �

ln(x)− c1 +
5 ln

(
−−4y(x)5+x3

x3

)
8 −

5 ln
(

y(x)
x
3
5

)
2 = 0

3 Solution by Mathematica
Time used: 1.017 (sec). Leaf size: 141� �
DSolve[x(x^3+y[x]^5)y'[x]==(x^3-y[x]^5)y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
4#15x− 4#14c1 − x4&, 1

]
y(x) → Root

[
4#15x− 4#14c1 − x4&, 2

]
y(x) → Root

[
4#15x− 4#14c1 − x4&, 3

]
y(x) → Root

[
4#15x− 4#14c1 − x4&, 4

]
y(x) → Root

[
4#15x− 4#14c1 − x4&, 5

]

4859
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24.25.20 problem 717
Internal problem ID [3455]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 717.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

x3(1 + 5x3y7
)
y′ +

(
3x5y5 − 1

)
y3 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 25� �
dsolve(x^3*(1+5*x^3*y(x)^7)*diff(y(x),x)+(3*x^5*y(x)^5-1)*y(x)^3 = 0,y(x), singsol=all)� �

−x3y(x)5 − 1
2x2 + 1

2y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 3.294 (sec). Leaf size: 253� �
DSolve[x^3(1+5 x^3 y[x]^7)y'[x]+(3 x^5 y[x]^5-1)y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
2#17x5 +#12

(
1− 2c1x2)− x2&, 1

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 2

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 3

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 4

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 5

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 6

]
y(x) → Root

[
2#17x5 +#12

(
1− 2c1x2)− x2&, 7

]
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24.25.21 problem 718
Internal problem ID [3456]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 718.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(1 + a(x+ y))n y′ + a(x+ y)n = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 45� �
dsolve((1+a*(x+y(x)))^n*diff(y(x),x)+a*(x+y(x))^n = 0,y(x), singsol=all)� �

y(x) = −x+RootOf
(
−x−

(∫ _Z
− (a_a + 1)n

−a_an + (a_a + 1)nd_a
)
+ c1

)

3 Solution by Mathematica
Time used: 5.565 (sec). Leaf size: 331� �
DSolve[(1+a (x+y[x]))^n y'[x]+a(x+y[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

a(K[1] + y(x))n
a(K[1] + y(x))n − (a(K[1] + y(x)) + 1)ndK[1] +

∫ y(x)

1

−
−a
∫ x

1

(
an(K[1]+K[2])n−1

a(K[1]+K[2])n−(a(K[1]+K[2])+1)n − a(K[1]+K[2])n
(
an(K[1]+K[2])n−1−an(a(K[1]+K[2])+1)n−1)

(a(K[1]+K[2])n−(a(K[1]+K[2])+1)n)2

)
dK[1](x+K[2])n + (a(x+K[2]) + 1)n + (a(x+K[2]) + 1)n

∫ x

1

(
an(K[1]+K[2])n−1

a(K[1]+K[2])n−(a(K[1]+K[2])+1)n − a(K[1]+K[2])n
(
an(K[1]+K[2])n−1−an(a(K[1]+K[2])+1)n−1)

(a(K[1]+K[2])n−(a(K[1]+K[2])+1)n)2

)
dK[1]

(a(x+K[2]) + 1)n − a(x+K[2])n dK[2] = c1, y(x)
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24.25.22 problem 719
Internal problem ID [3457]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 719.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x(a+ xyn) y′ + by = 0

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 39� �
dsolve(x*(a+x*y(x)^n)*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

(xy(x)n − bn+ a)bn (y(x)n)−a x−bn − c1 = 0

3 Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 61� �
DSolve[x(a+x y[x]^n)y'[x]+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−an log(ay(x)− bny(x))

a− bn
− bn(log(x)− log (a− bn+ xy(x)n))

a− bn
= c1, y(x)

]
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24.25.23 problem 720
Internal problem ID [3458]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 720.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

f(x)ymy′ + g(x)ym+1 + h(x)yn = 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 221� �
dsolve(f(x)*y(x)^m*diff(y(x),x)+g(x)*y(x)^(m+1)+h(x)*y(x)^n = 0,y(x), singsol=all)� �

y(x) =

−m

∫ e
∫
− g(x)n

f(x) dxe
(∫ g(x)

f(x)dx
)
me
∫ g(x)

f(x)dxh(x)
f(x) dx


+ n

∫ e
∫
− g(x)n

f(x) dxe
(∫ g(x)

f(x)dx
)
me
∫ g(x)

f(x)dxh(x)
f(x) dx

+ c1

−

∫ e
∫
− g(x)n

f(x) dxe
(∫ g(x)

f(x)dx
)
me
∫ g(x)

f(x)dxh(x)
f(x) dx

 1
−n+m+1

e
∫
− mg(x)

(−n+m+1)f(x)dxe

(∫ g(x)
f(x) dx

)
n

−n+m+1 e
∫
− g(x)

(−n+m+1)f(x)dx
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3 Solution by Mathematica
Time used: 27.704 (sec). Leaf size: 185� �
DSolve[f[x] y[x]^m y'[x]+ g[x] y[x]^(m+1)+ h[x] y[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

exp
(
(m− n+ 1)

∫ x

1
− g(K[1])
f(K[1])dK[1]

)(m− n+ 1)
∫ x

1

−
exp

(
(−m+ n− 1)

∫ K[2]
1 − g(K[1])

f(K[1])dK[1]
)
h(K[2])

f(K[2]) dK[2] + c1

 1
m−n+1

y(x) →

(m− n+ 1) exp
(
(m− n+ 1)

∫ x

1
− g(K[1])
f(K[1])dK[1]

)∫ x

1

−
exp

(
(−m+ n− 1)

∫ K[2]
1 − g(K[1])

f(K[1])dK[1]
)
h(K[2])

f(K[2]) dK[2]

 1
m−n+1
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24.25.24 problem 721
Internal problem ID [3459]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 721.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√

b2 + y2 −
√
a2 + x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 67� �
dsolve(diff(y(x),x)*sqrt(b^2+y(x)^2) = sqrt(a^2+x^2),y(x), singsol=all)� �

x
√
a2 + x2

2 +
a2 ln

(
x+

√
a2 + x2

)
2 − y(x)

√
b2 + y(x)2
2

−
b2 ln

(
y(x) +

√
b2 + y(x)2

)
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.672 (sec). Leaf size: 89� �
DSolve[y'[x] Sqrt[y[x]^2+b^2]==Sqrt[x^2+a^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2#1

√
#12 + b2

+ 1
2b

2 tanh−1

 #1√
#12 + b2

&

[1
2

(
x
√
a2 + x2 + a2 tanh−1

(
x√

a2 + x2

)

+ 2c1
)]
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24.25.25 problem 722
Internal problem ID [3460]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 722.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√

−y2 + b2 −
√
a2 − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 75� �
dsolve(diff(y(x),x)*sqrt(b^2-y(x)^2) = sqrt(a^2-x^2),y(x), singsol=all)� �

x
√
a2 − x2

2 +
a2 arctan

(
x√

a2 − x2

)
2 − y(x)

√
b2 − y(x)2
2

−
b2 arctan

(
y(x)√

b2 − y(x)2

)
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.746 (sec). Leaf size: 97� �
DSolve[y'[x] Sqrt[b^2-y[x]^2]==Sqrt[a^2-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2b

2ArcTan

 #1√
b2 −#12


+ 1

2#1
√

b2 −#12 &

[1
2

(
a2ArcTan

(
x√

a2 − x2

)
+ x

√
a2 − x2 + 2c1

)]
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24.25.26 problem 723
Internal problem ID [3461]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 723.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′
√
y −

√
x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)*sqrt(y(x)) = sqrt(x),y(x), singsol=all)� �

y(x) 3
2 − x

3
2 − c1 = 0

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y'[x] Sqrt[Y]==Sqrt[X],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
√
X√
Y

+ c1
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24.25.27 problem 724
Internal problem ID [3462]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 724.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve (√
x+ y + 1

)
y′ + 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 19� �
dsolve((1+sqrt(x+y(x)))*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

−y(x)− 2
√
x+ y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 39� �
DSolve[(1+Sqrt[x+y[x]])y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
x+ 1 + c1 + 2 + c1

y(x) → 2
√
x+ 1 + c1 + 2 + c1
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24.25.28 problem 725
Internal problem ID [3463]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 725.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′
√
yx + x− y − √

yx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)*sqrt(x*y(x))+x-y(x) = sqrt(x*y(x)),y(x), singsol=all)� �

3 ln
(
−x+

√
xy(x)

)
− 2x

−x+
√

xy(x)
+ ln

(√
xy(x) + x

)
− 2 ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 62� �
DSolve[y'[x] Sqrt[x y[x]]+x -y[x]==Sqrt[x y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

 1

1−
√

y(x)
x

+ 3
2 log

(√
y(x)
x

− 1
)

+ 1
2 log

(√
y(x)
x

+ 1
)

= − log(x) + c1, y(x)
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24.25.29 problem 726
Internal problem ID [3464]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 726.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

(x− 2√yx ) y′ − y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 18� �
dsolve((x-2*sqrt(x*y(x)))*diff(y(x),x) = y(x),y(x), singsol=all)� �

ln (y(x)) + x√
xy(x)

− c1 = 0

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 33� �
DSolve[(x-2 Sqrt[x y[x]])y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2√
y(x)
x

+ 2 log
(
y(x)
x

)
= −2 log(x) + c1, y(x)
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24.25.30 problem 727
Internal problem ID [3465]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 727.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 28� �
dsolve((y(x)+sqrt(1+y(x)^2))*(x^2+1)^(3/2)*diff(y(x),x) = 1+y(x)^2,y(x), singsol=all)� �

x√
x2 + 1

− arcsinh (y(x))− ln (1 + y(x)2)
2 + c1 = 0

3 Solution by Mathematica
Time used: 1.797 (sec). Leaf size: 115� �
DSolve[(y[x]+Sqrt[1+y[x]^2])(1+x^2)^(3/2) y'[x]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) →
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) → −i

y(x) → i
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24.25.31 problem 728
Internal problem ID [3466]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 728.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve((y(x)+sqrt(1+y(x)^2))*(x^2+1)^(3/2)*diff(y(x),x) = 1+y(x)^2,y(x), singsol=all)� �

x√
x2 + 1

− arcsinh (y(x))− ln (1 + y(x)2)
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 115� �
DSolve[(1+x^2)^(3/2) (y[x]+Sqrt[1+y[x]^2])y'[x]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) →
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) → −i

y(x) → i
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24.25.32 problem 729
Internal problem ID [3467]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 729.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x−

√
x2 + y2

)
y′ − y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 18� �
dsolve((x-sqrt(x^2+y(x)^2))*diff(y(x),x) = y(x),y(x), singsol=all)� �

−c1 +
√
x2 + y(x)2 + x = 0

3 Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 57� �
DSolve[(x-Sqrt[x^2+y[x]^2])y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
−2x+ ec1

y(x) → e
c1
2
√
−2x+ ec1

y(x) → 0
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24.25.33 problem 730
Internal problem ID [3468]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 730.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x
(
1−

√
x2 − y2

)
y′ − y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 27� �
dsolve(x*(1-sqrt(x^2-y(x)^2))*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x)− arctan
(

y(x)√
x2 − y(x)2

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 29� �
DSolve[x(1-Sqrt[x^2-y[x]^2])y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(√
x2 − y(x)2
y(x)

)
+ y(x) = c1, y(x)

]
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24.25.34 problem 731
Internal problem ID [3469]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 25
Problem number: 731.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _dAlembert]

Solve

x
(
x+

√
x2 + y2

)
y′ + y

√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 139� �
dsolve(x*(x+sqrt(x^2+y(x)^2))*diff(y(x),x)+y(x)*sqrt(x^2+y(x)^2) = 0,y(x), singsol=all)� �
∫ x

_b
−

√
_a2 + y(x)2

_a
(
2
√

_a2 + y(x)2 + _a
)d_a +

∫ y(x)

−

√
_f 2 + x2 + x

_f
(
2
√
_f 2 + x2 + x

)

−


∫ x

_b

− _f√
_a2 + _f 2 _a

(
2
√

_a2 + _f 2 + _a
)+ 2_f

_a
(
2
√

_a2 + _f 2 + _a
)2

 d_a


 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 1435� �
DSolve[x(x+Sqrt[x^2+y[x]^2])y'[x] +y[x] Sqrt[x^2+y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
2

√√√√√√√√√
x6 − x4 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 + x2
(
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1
)

2/3 + 8e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√
e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

y(x)

→ 1
2

√√√√√√√√√
x6 − x4 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 + x2
(
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1
)

2/3 + 8e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

y(x) →

−

√√√√√√√
(
−1− i

√
3
)

3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 − 2x2 +
i
(√

3 + i
)
x4

3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

+
8i
(√

3 + i
)
e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

2
√
2

y(x)

→

√√√√√√√
(
−1− i

√
3
)

3

√
−x6 + 8e12c1

x6 + 8
√
e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 − 2x2 +
i
(√

3 + i
)
x4

3

√
−x6 + 8e12c1

x6 + 8
√
e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

+
8i
(√

3 + i
)
e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

2
√
2

y(x) →

−

√√√√√√√√√√
ix2

x2 +
3

√
−x6 + 8e12c1

x6 + 8
√
e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

(√3 + i
)

3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 −
(√

3 − i
)
x2

+
(
−8− 8i

√
3
)
e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

2
√
2

y(x)

→

√√√√√√√√√√
ix2

x2 +
3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

(√3 + i
)

3

√
−x6 + 8e12c1

x6 + 8
√
e6c1 (−x6 + e6c1) 3

x6 + 20e6c1 −
(√

3 − i
)
x2

+
(
−8− 8i

√
3
)
e6c1

x2 3

√
−x6 + 8e12c1

x6 + 8
√

e6c1 (−x6 + e6c1) 3

x6 + 20e6c1

2
√
2
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24.26.1 problem 732
Internal problem ID [3470]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 732.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

xy
(
x+

√
x2 − y2

)
y′ − xy2 +

(
x2 − y2

) 3
2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 36� �
dsolve(x*y(x)*(x+sqrt(x^2-y(x)^2))*diff(y(x),x) = x*y(x)^2-(x^2-y(x)^2)^(3/2),y(x), singsol=all)� �

−2
√

x2 − y(x)2
x

+ y(x)2
x2 + 2 ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 6.913 (sec). Leaf size: 353� �
DSolve[x y[x](x+Sqrt[x^2-y[x]^2])y'[x]==x y[x]^2-(x^2-y[x]^2)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2(−2 log(x)− 1 + 2c1)− 2
√

x4(2 log(x) + 1− 2c1)

y(x) →
√

x2(−2 log(x)− 1 + 2c1)− 2
√

x4(2 log(x) + 1− 2c1)

y(x) → −
√

2
√

x4(2 log(x) + 1− 2c1) + x2(−2 log(x)− 1 + 2c1)

y(x) →
√

2
√
x4(2 log(x) + 1− 2c1) + x2(−2 log(x)− 1 + 2c1)

y(x) → −
√

x2(2 log(x)− 1− 2c1)− 2
√
x4(−2 log(x) + 1 + 2c1)

y(x) →
√

x2(2 log(x)− 1− 2c1)− 2
√

x4(−2 log(x) + 1 + 2c1)

y(x) → −
√

2
√

x4(−2 log(x) + 1 + 2c1) + x2(2 log(x)− 1− 2c1)

y(x) →
√

2
√
x4(−2 log(x) + 1 + 2c1) + x2(2 log(x)− 1− 2c1)
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24.26.2 problem 734
Internal problem ID [3471]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 734.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve (
x
√

1 + x2 + y2 − y
(
x2 + y2

))
y′ − x

(
x2 + y2

)
− y
√
1 + x2 + y2 = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 27� �
dsolve((x*sqrt(1+x^2+y(x)^2)-y(x)*(x^2+y(x)^2))*diff(y(x),x) = x*(x^2+y(x)^2)+y(x)*sqrt(1+x^2+y(x)^2),y(x), singsol=all)� �

arctan
(
y(x)
x

)
−
√
1 + x2 + y(x)2 − c1 = 0

3 Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 27� �
DSolve[(x Sqrt[1+x^2+y[x]^2]-y[x] (x^2+y[x]^2))y'[x]==x(x^2+y[x]^2)+y[x]Sqrt[1+x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
x

y(x)

)
+
√
x2 + y(x)2 + 1 = c1, y(x)

]
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24.26.3 problem 736
Internal problem ID [3472]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 736.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve

y′ cos(y) (cos(y)− sin(A) sin(x)) + cos(x) (cos(x)− sin(A) sin(y)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*cos(y(x))*(cos(y(x))-sin(A)*sin(x))+cos(x)*(cos(x)-sin(A)*sin(y(x))) = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.383 (sec). Leaf size: 43� �
DSolve[y'[x] Cos[y[x]](Cos[y[x]]- Sin[A] Sin[x])+Cos[x](Cos[x]-Sin[A]Sin[y[x]])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
4 sin(A) sin(x) sin(y(x))− 4

(
y(x)
2 + 1

4 sin(2y(x))
)
− 2x− sin(2x) = c1, y(x)

]
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24.26.4 problem 737
Internal problem ID [3473]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 737.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(a cos (bx+ ay)− b sin (ax+ by)) y′ + b cos (bx+ ay)− a sin (ax+ by) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 36� �
dsolve((a*cos(b*x+a*y(x))-b*sin(a*x+b*y(x)))*diff(y(x),x)+b*cos(b*x+a*y(x))-a*sin(a*x+b*y(x)) = 0,y(x), singsol=all)� �

y(x) = −ax+RootOf (−a2x+ b2x+ arcsin (cos (_Z ) + c1) b+ a_Z )
b

3 Solution by Mathematica
Time used: 0.743 (sec). Leaf size: 50� �
DSolve[(a Cos[b x+a y[x]]-b Sin[a x+ b y[x]])y'[x]+b Cos[b x+a y[x]]-a Sin[a x+b y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[sin(ax) sin(by(x))− cos(ax) cos(by(x))
− sin(bx) cos(ay(x))− cos(bx) sin(ay(x)) = c1, y(x)]
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24.26.5 problem 739
Internal problem ID [3474]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 739.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

(x+ cos(x) sec(y)) y′ + tan(y)− y sin(x) sec(y) = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 15� �
dsolve((x+cos(x)*sec(y(x)))*diff(y(x),x)+tan(y(x))-y(x)*sin(x)*sec(y(x)) = 0,y(x), singsol=all)� �

y(x) cos(x) + x sin (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 17� �
DSolve[(x+Cos[x] Sec[y[x]])y'[x]+Tan[y[x]]-y[x] Sin[x] Sec[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x sin(y(x)) + y(x) cos(x) = c1, y(x)]
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24.26.6 problem 742
Internal problem ID [3475]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 742.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(1 + (x+ y) tan(y)) y′ + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve((1+(x+y(x))*tan(y(x)))*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

x− cos (y(x)) c1 + y(x) = 0

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 16� �
DSolve[(1+(x+y[x]) Tan[y[x]])y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x = −y(x) + c1 cos(y(x)), y(x)]
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24.26.7 problem 743
Internal problem ID [3476]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 743.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x
(
x− y tan

(y
x

))
y′ +

(
x+ y tan

(y
x

))
y = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 24� �
dsolve(x*(x-y(x)*tan(y(x)/x))*diff(y(x),x)+(x+y(x)*tan(y(x)/x))*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
cos (RootOf (_Z cos (_Z )x2 − c1))x

3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 31� �
DSolve[x(x-y[x] Tan[y[x]/x])y'[x]+(x+y[x] Tan[y[x]/x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
− log

(
y(x)
x

)
− log

(
cos
(
y(x)
x

))
= 2 log(x) + c1, y(x)

]
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24.26.8 problem 744
Internal problem ID [3477]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 744.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(ex + eyx) y′ + exy + ey = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 31� �
dsolve((exp(x)+x*exp(y(x)))*diff(y(x),x)+y(x)*exp(x)+exp(y(x)) = 0,y(x), singsol=all)� �

y(x) = −
(
LambertW

(
x e−xe−e−xc1

)
ex + c1

)
e−x

3 Solution by Mathematica
Time used: 2.679 (sec). Leaf size: 33� �
DSolve[(Exp[x]+x Exp[y[x]])y'[x]+y[x] Exp[x]+Exp[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x − ProductLog

(
xe−x+c1e−x

)
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24.26.9 problem 745
Internal problem ID [3478]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 745.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(1− 2x− ln(y)) y′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve((1-2*x-ln(y(x)))*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
−2c1e−2x)−2x

3 Solution by Mathematica
Time used: 68.321 (sec). Leaf size: 37� �
DSolve[(1-2 x -Log[y[x]])y'[x]+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog(−2c1e−2x)
2c1

y(x) → 0

y(x) → e−2x
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24.26.10 problem 746
Internal problem ID [3479]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 746.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(sinh(x) + x cosh(y)) y′ + y cosh(x) + sinh(y) = 0

3 Solution by Maple
Time used: 0.365 (sec). Leaf size: 179� �
dsolve((sinh(x)+x*cosh(y(x)))*diff(y(x),x)+y(x)*cosh(x)+sinh(y(x)) = 0,y(x), singsol=all)� �
y(x)

=

(
−x e2RootOf

(
_Z e_Z+2x−x e_Z+2x+x e2_Z+2c1ex+_Z−x e2x−_Z e_Z+e_Zx

)
− 2c1eRootOf

(
_Z e_Z+2x−x e_Z+2x+x e2_Z+2c1ex+_Z−x e2x−_Z e_Z+e_Zx

)
+x + x e2x

)
e−RootOf

(
_Z e_Z+2x−x e_Z+2x+x e2_Z+2c1ex+_Z−x e2x−_Z e_Z+e_Zx

)
e2x − 1

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 17� �
DSolve[(Sinh[x]+x Cosh[y[x]])y'[x]+y[x] Cosh[x]+Sinh[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x sinh(y(x)) + y(x) sinh(x) = c1, y(x)]
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24.26.11 problem 747
Internal problem ID [3480]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 747.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′(1 + sinh(x)) sinh(y) + cosh(x) (cosh(y)− 1) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)*(1+sinh(x))*sinh(y(x))+cosh(x)*(cosh(y(x))-1) = 0,y(x), singsol=all)� �

y(x) = arccosh
(
e2x + 2 ex + 2 ex

c1
− 1

e2x + 2 ex − 1

)

3 Solution by Mathematica
Time used: 2.89 (sec). Leaf size: 32� �
DSolve[y'[x](1+Sinh[x])Sinh[y[x]]+Cosh[x](Cosh[y[x]]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → 2 sinh−1

(
c1

4
√
sinh(x) + 1

)
y(x) → 0
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24.26.12 problem 748
Internal problem ID [3481]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 748.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a xn = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 41� �
dsolve(diff(y(x),x)^2 = a*x^n,y(x), singsol=all)� �

y(x) = 2x
√
a xn

n+ 2 + c1

y(x) = −2x
√
a xn

n+ 2 + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57� �
DSolve[(y'[x])^2 == a x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
a x

n
2+1

n+ 2 + c1

y(x) → 2
√
a x

n
2+1

n+ 2 + c1
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24.26.13 problem 749
Internal problem ID [3482]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 749.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − y = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2 = y(x),y(x), singsol=all)� �

y(x) = 0

y(x) = 1
4c

2
1 −

1
2c1x+ 1

4x
2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 36� �
DSolve[(y'[x])^2 == y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(x− c1)2

y(x) → 1
4(x+ c1)2

y(x) → 0
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24.26.14 problem 750
Internal problem ID [3483]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 750.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)2 − x+ y = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2 = x-y(x),y(x), singsol=all)� �

y(x) = −
(
LambertW

(
c1e−

x
2−1)+ 1

)2 + x

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 87� �
DSolve[(y'[x])^2==x-y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
e−

x
2−1− c1

2

)(
2 + ProductLog

(
e−

x
2−1− c1

2

))
+ x− 1

y(x) → −ProductLog
(
−e

1
2 (−x−2+c1)

)(
2 + ProductLog

(
−e

1
2 (−x−2+c1)

))
+ x− 1
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24.26.15 problem 751
Internal problem ID [3484]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 751.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 − x2 − y = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 287� �
dsolve(diff(y(x),x)^2 = x^2+y(x),y(x), singsol=all)� �

−2
√
17 arctanh


(
−x+ 4

√
x2 + y(x)

)√
17

17x


− 2

√
17 arctanh


(
4
√

x2 + y(x) + x
)√

17
17x


− 2

√
17 arctanh

(
(−x2 + 8y(x))

√
17

17x2

)
+ 17 ln

(
−x
√

x2 + y(x) + 2y(x)
)

− 17 ln
(
x
√

x2 + y(x) + 2y(x)
)
+ 17 ln

(
−x4 − x2y(x) + 4y(x)2

)
− c1 = 0

−2
√
17 arctanh


(
−x+ 4

√
x2 + y(x)

)√
17

17x


− 2

√
17 arctanh


(
4
√

x2 + y(x) + x
)√

17
17x


+ 2

√
17 arctanh

(
(−x2 + 8y(x))

√
17

17x2

)
+ 17 ln

(
−x
√

x2 + y(x) + 2y(x)
)

− 17 ln
(
x
√

x2 + y(x) + 2y(x)
)
− 17 ln

(
−x4 − x2y(x) + 4y(x)2

)
− c1 = 0

4893



24.26. Various 26 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 1.135 (sec). Leaf size: 223� �
DSolve[(y'[x])^2==x^2+y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
34

((
17 +

√
17
)
log
(
2x
√
x2 + y(x) − 2x2 +

(
3 +

√
17
)
y(x)

)
−
(√

17 − 17
)
log
(
2x
√

x2 + y(x) − 2x2 −
√
17 y(x) + 3y(x)

))
+ tanh−1

(
x√

x2 + y(x)

)
− 1

2 log(y(x)) = c1, y(x)
]

Solve
[
1
34

((
17 +

√
17
)
log
(
2x
√
x2 + y(x) − 2x2 +

(√
17 − 5

)
y(x)

)
−
(√

17 − 17
)
log
(
2x
√

x2 + y(x) − 2x2 −
(
5 +

√
17
)
y(x)

))
+ tanh−1

(
x√

x2 + y(x)

)
− 1

2 log(y(x)) = c1, y(x)
]
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24.26.16 problem 752
Internal problem ID [3485]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 752.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + x2 − 4y = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 141� �
dsolve(diff(y(x),x)^2+x^2 = 4*y(x),y(x), singsol=all)� �

y(x) = x2

2 + e
2LambertW

(
x
√
2 e−

c1
2

2

)
+ln(2)+c1

4 + e
LambertW

(
x
√
2 e−

c1
2

2

)
+ ln(2)

2 + c1
2
x

2

y(x) =
x2

(
2 LambertW

(
−
√
2 xc1
2

)2

+ 2LambertW
(
−
√
2 xc1
2

)
+ 1
)

4 LambertW
(
−
√
2 xc1
2

)2

y(x) =
x2

(
2 LambertW

(√
2 xc1
2

)2

+ 2LambertW
(√

2 xc1
2

)
+ 1
)

4 LambertW
(√

2 xc1
2

)2
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3 Solution by Mathematica
Time used: 2.333 (sec). Leaf size: 202� �
DSolve[(y'[x])^2+x^2==4 y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
iArcTan

(
x√

4y(x)− x2

)
+ 2y(x)− x

√
4y(x)− x2

2x2 − 4y(x)

+ log
(
x
√

4y(x)− x2 − ix2 + (2 + 2i)y(x)
)
− 1

2 log(y(x)) = c1, y(x)
]

Solve
[
iArcTan

(
x√

4y(x)− x2

)
+ x

√
4y(x)− x2 + 2y(x)
2x2 − 4y(x)

+ log
(
x
√

4y(x)− x2 − ix2 − (2− 2i)y(x)
)
− 1

2 log(y(x)) = c1, y(x)
]
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24.26.17 problem 753
Internal problem ID [3486]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 753.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + 3x2 − 8y = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 153� �
dsolve(diff(y(x),x)^2+3*x^2 = 8*y(x),y(x), singsol=all)� �
y(x) = 3x2

8

+
RootOf

(
_Z 6 − 18x_Z 5 + 135x2_Z 4 − 540x3_Z 3 + (1215x4 − 16c1)_Z 2 + (−1458x5 + 32c1x)_Z + 729x6 − 16c1x2)2

8

y(x) = 3x2

8

+
RootOf

(
_Z 6 + 18x_Z 5 + 135x2_Z 4 + 540x3_Z 3 + (1215x4 − 16c1)_Z 2 + (1458x5 − 32c1x)_Z + 729x6 − 16c1x2)2

8

3 Solution by Mathematica
Time used: 0.507 (sec). Leaf size: 2467� �
DSolve[(y'[x])^2+3 x^2==8 y[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.26.18 problem 754
Internal problem ID [3487]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 754.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + a x2 + by = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+a*x^2+b*y(x) = 0,y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 72.978 (sec). Leaf size: 2397� �
DSolve[(y'[x])^2+a x^2+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
4


4
√
a ArcTan

(√
−ax2 − by(x)√

a x

)
√
−a

+
2b
√
b2 − 16a ArcTan

(
bx−4

√
−ax2 − by(x)√
16a− b2 x

)
√

− (b2 − 16a)2

+
2b
√
b2 − 16a ArcTan

(
bx+4

√
−ax2 − by(x)√
16a− b2 x

)
√

− (b2 − 16a)2

+4 tanh−1

(
a
√

−ax2 − by(x)
(−a)3/2x

)
−2 tanh−1

(
x
√

−ax2 − by(x)
2y(x)

)
−
2b
√
− (b2 − 16a)2 tanh−1

(
bx−4

√
−ax2 − by(x)√
b2 − 16a x

)
(16a− b2)3/2

−
2b
√

− (b2 − 16a)2 tanh−1
(

bx+4
√

−ax2 − by(x)√
b2 − 16a x

)
(16a− b2)3/2

+2 log(y(x))−2 log(−by(x))−log
(
b
(
x
√
−ax2 − by(x) −2y(x)

))
+log

(
−b
(√

−ax2 − by(x) x+2y(x)
))+1

4


2
√
−a

(
4
√
a −

√
16a− b2

)√
−b2 + 32a+ 8

√
a
√
16a− b2 ArcTan

 −2ax2−2
√
−a

√
−ax2 − by(x) x−by(x)√

−b2 + 32a+ 8
√
a
√
16a− b2 y(x)


√
a b2

+

2
√
−a

(
4
√
a +

√
16a− b2

)√
b2 − 32a+ 8

√
a
√
16a− b2 tanh−1

−2ax2−2
√
−a

√
−ax2 − by(x) x−by(x)√

b2 − 32a+ 8
√
a
√
16a− b2 y(x)


√
a b2

+

2
√
−a b tanh−1

2a2x4+
√
−a by(x)

√
−ax2 − by(x) x+2a

(√
−a

√
−ax2 − by(x) x3+by(x)x2+4y(x)2

)
2
√
a
√
16a− b2 y(x)2


√
a
√
16a− b2

−4 log
(√

−ax2 − by(x) −
√
−a x

)
+RootSum

#18−2b2y(x)2#14+64ay(x)2#14+b4y(x)4&,
log
(
−
√
−a x−#1+

√
−ax2 − by(x)

)
#16 − b log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)#14 − b2 log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)2#12 + 32a log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)2#12 + b3 log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)3

#16 − b2y(x)2#12 + 32ay(x)2#12
&




= c1, y(x)



Solve


1
4


4
√
a ArcTan

(√
−ax2 − by(x)√

a x

)
√
−a

+
2b
√
b2 − 16a ArcTan

(
bx−4

√
−ax2 − by(x)√
16a− b2 x

)
√

− (b2 − 16a)2

+
2b
√
b2 − 16a ArcTan

(
bx+4

√
−ax2 − by(x)√
16a− b2 x

)
√

− (b2 − 16a)2

+4 tanh−1

(
a
√

−ax2 − by(x)
(−a)3/2x

)
+2 tanh−1

(
x
√
−ax2 − by(x)

2y(x)

)
−
2b
√
− (b2 − 16a)2 tanh−1

(
bx−4

√
−ax2 − by(x)√
b2 − 16a x

)
(16a− b2)3/2

−
2b
√
− (b2 − 16a)2 tanh−1

(
bx+4

√
−ax2 − by(x)√
b2 − 16a x

)
(16a− b2)3/2

+2 log(y(x))−2 log(−by(x))+log
(
b
(
x
√

−ax2 − by(x) −2y(x)
))

−log
(
−b
(√

−ax2 − by(x) x+2y(x)
))+1

4


2
(√

16a− b2 − 4
√
a
)√

−b2 + 32a+ 8
√
a
√
16a− b2 ArcTan

 −2ax2−2
√
−a

√
−ax2 − by(x) x−by(x)√

−b2 + 32a+ 8
√
a
√
16a− b2 y(x)

 a3/2

(−a)3/2b2 +

2
(
4
√
a +

√
16a− b2

)√
b2 − 32a+ 8

√
a
√
16a− b2 tanh−1

−2ax2−2
√
−a

√
−ax2 − by(x) x−by(x)√

b2 − 32a+ 8
√
a
√
16a− b2 y(x)

√
a

√
−a b2

+

2b tanh−1

2a2x4+
√
−a by(x)

√
−ax2 − by(x) x+2a

(√
−a

√
−ax2 − by(x) x3+by(x)x2+4y(x)2

)
2
√
a
√
16a− b2 y(x)2

√
a

√
−a

√
16a− b2

−4 log
(√

−ax2 − by(x) −
√
−a x

)
+RootSum

#18−2b2y(x)2#14+64ay(x)2#14+b4y(x)4&,
log
(
−
√
−a x−#1+

√
−ax2 − by(x)

)
#16 − b log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)#14 − b2 log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)2#12 + 32a log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)2#12 + b3 log

(
−
√
−a x−#1+

√
−ax2 − by(x)

)
y(x)3

#16 − b2y(x)2#12 + 32ay(x)2#12
&




= c1, y(x)
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24.26.19 problem 755
Internal problem ID [3488]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 755.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 1− y2 = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)^2 = 1+y(x)^2,y(x), singsol=all)� �

y(x) = −i

y(x) = i

y(x) = − sinh (c1 − x)

y(x) = sinh (c1 − x)

4900



24.26. Various 26 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 33.621 (sec). Leaf size: 109� �
DSolve[(y'[x])^2==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tanh(x− c1)√
sech2(x− c1)

y(x) → tanh(x− c1)√
sech2(x− c1)

y(x) → − tanh(x+ c1)√
sech2(x+ c1)

y(x) → tanh(x+ c1)√
sech2(x+ c1)

y(x) → −i

y(x) → i

4901



24.26. Various 26 CHAPTER 24. ORDINARY . . .

24.26.20 problem 756
Internal problem ID [3489]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 756.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 1 + y2 = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)^2 = 1-y(x)^2,y(x), singsol=all)� �

y(x) = −1

y(x) = 1

y(x) = − sin (c1 − x)

y(x) = sin (c1 − x)
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3 Solution by Mathematica
Time used: 2.499 (sec). Leaf size: 105� �
DSolve[(y'[x])^2==1-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(x− c1)√
sec2(x− c1)

y(x) → tan(x− c1)√
sec2(x− c1)

y(x) → − tan(x+ c1)√
sec2(x+ c1)

y(x) → tan(x+ c1)√
sec2(x+ c1)

y(x) → −1

y(x) → 1

4903
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24.26.21 problem 757
Internal problem ID [3490]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 757.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2 + y2 = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^2 = a^2-y(x)^2,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) = − tan (c1 − x)

√
a2

tan2 (c1 − x) + 1

y(x) = tan (c1 − x)

√
a2

tan2 (c1 − x) + 1

4904
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3 Solution by Mathematica
Time used: 0.643 (sec). Leaf size: 111� �
DSolve[(y'[x])^2==a^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a tan(x− c1)√
sec2(x− c1)

y(x) → a tan(x− c1)√
sec2(x− c1)

y(x) → − a tan(x+ c1)√
sec2(x+ c1)

y(x) → a tan(x+ c1)√
sec2(x+ c1)

y(x) → −a

y(x) → a
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24.26.22 problem 758
Internal problem ID [3491]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 758.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2 = a^2*y(x)^2,y(x), singsol=all)� �

y(x) = c1eax

y(x) = c1e−ax

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 31� �
DSolve[(y'[x])^2==a^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ax

y(x) → c1e
ax

y(x) → 0

4906
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24.26.23 problem 759
Internal problem ID [3492]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 759.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a− by2 = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 114� �
dsolve(diff(y(x),x)^2 = a+b*y(x)^2,y(x), singsol=all)� �

y(x) =
√
−ab

b

y(x) = −
√
−ab

b

y(x) =

(
e−2c1

√
b e2x

√
b − a

)
ec1

√
b e−x

√
b

2
√
b

y(x) =

(
e2c1

√
b e−2x

√
b − a

)
e−c1

√
b ex

√
b

2
√
b
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3 Solution by Mathematica
Time used: 140.013 (sec). Leaf size: 207� �
DSolve[(y'[x])^2==a+b y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
a tanh

(√
b (x− c1)

)
√
bsech2

(√
b (x− c1)

)

y(x) →

√
a tanh

(√
b (x− c1)

)
√

bsech2
(√

b (x− c1)
)

y(x) → −

√
a tanh

(√
b (x+ c1)

)
√
bsech2

(√
b (x+ c1)

)

y(x) →

√
a tanh

(√
b (x+ c1)

)
√

bsech2
(√

b (x+ c1)
)

y(x) → − i
√
a√
b

y(x) → i
√
a√
b

4908
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24.26.24 problem 760
Internal problem ID [3493]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 760.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − x2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2 = x^2*y(x)^2,y(x), singsol=all)� �

y(x) = ex2
2 c1

y(x) = c1e−
x2
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 38� �
DSolve[(y'[x])^2==x^2 y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2

y(x) → c1e
x2
2

y(x) → 0

4909
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24.26.25 problem 761
Internal problem ID [3494]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 761.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (y − 1) y2 = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)^2 = (y(x)-1)*y(x)^2,y(x), singsol=all)� �

y(x) = 1

y(x) = 0

y(x) = tan2
(c1
2 − x

2

)
+ 1

3 Solution by Mathematica
Time used: 1.16 (sec). Leaf size: 43� �
DSolve[(y'[x])^2==(y[x]-1)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec2
(
x− c1

2

)
y(x) → sec2

(
x+ c1

2

)
y(x) → 0

y(x) → 1
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24.26.26 problem 762
Internal problem ID [3495]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 762.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (y − a) (y − b) (y − c) = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 79� �
dsolve(diff(y(x),x)^2 = (y(x)-a)*(y(x)-b)*(y(x)-c),y(x), singsol=all)� �

y(x) = a

y(x) = b

y(x) = c

x−

(∫ y(x) 1√
(_a − a) (_a − b) (_a − c)

d_a
)

− c1 = 0

x−

(∫ y(x)
− 1√

(_a − a) (_a − b) (_a − c)
d_a

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 173� �
DSolve[(y'[x])^2==(y[x]-a)(y[x]-b)(y[x]-c),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ns
(
1
2
√
a− b (c1 − ix)|a− c

a− b

)
2
(
asn
(
1
2
√
a− b (c1 − ix)|a− c

a− b

)
2 − a+ b

)
y(x) → ns

(
1
2
√
a− b (ix+ c1)|

a− c

a− b

)
2
(
asn
(
1
2
√
a− b (ix+ c1)|

a− c

a− b

)
2 − a+ b

)
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24.26.27 problem 763
Internal problem ID [3496]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 763.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2yn = 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)^2 = a^2*y(x)^n,y(x), singsol=all)� �

y(x) = 2
2

n−2

(
1

a (c1n− nx− 2c1 + 2x)

) 2
n−2

y(x) = 2
2

n−2

(
1

a (−c1n+ nx+ 2c1 − 2x)

) 2
n−2

3 Solution by Mathematica
Time used: 1.78 (sec). Leaf size: 77� �
DSolve[(y'[x])^2==a^2 y[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
2

n−2 (−((n− 2)(ax+ c1)))−
2

n−2

y(x) → 2
2

n−2 ((n− 2)(ax− c1))−
2

n−2

y(x) → 0 1
n
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24.26.28 problem 764
Internal problem ID [3497]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 764.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2
(
1− ln(y)2

)
y2 = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)^2 = a^2*(1-ln(y(x))^2)*y(x)^2,y(x), singsol=all)� �

y(x) = eRootOf
(
a2e2_Z(_Z2−1

))
y(x) = e− sin(c1a−ax)

y(x) = esin(c1a−ax)
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3 Solution by Mathematica
Time used: 8.447 (sec). Leaf size: 157� �
DSolve[(y'[x])^2==a^2(1-Log[y[x]]^2)y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

cosh(sin(ax+ ic1)) + sinh
(√

sin2(ax+ ic1)
)

y(x) → cosh(sin(ax+ ic1)) + sinh
(√

sin2(ax+ ic1)
)

y(x) → cosh(sin(ax− ic1))− sinh
(√

sin2(ax− ic1)
)

y(x) → cosh(sin(ax− ic1)) + sinh
(√

sin2(ax− ic1)
)

y(x) → 1
e

y(x) → e
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24.26.29 problem 765
Internal problem ID [3498]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 26
Problem number: 765.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)2 + f(x) (y − a) (y − b) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 212� �
dsolve(diff(y(x),x)^2+f(x)*(y(x)-a)*(y(x)-b) = 0,y(x), singsol=all)� �

√
(y(x)− a) (y(x)− b) ln

(
−a

2 −
b
2 + y(x) +

√
y(x)2 + (−a− b) y(x) + ab

)
√
y(x)− a

√
y(x)− b

+
∫ x

−
√

−f (_a) (−y(x) + a) (−y(x) + b)√
y(x)− a

√
y(x)− b

d_a + c1 = 0

√
(y(x)− a) (y(x)− b) ln

(
−a

2 −
b
2 + y(x) +

√
y(x)2 + (−a− b) y(x) + ab

)
√
y(x)− a

√
y(x)− b

+
∫ x

√
−f (_a) (−y(x) + a) (−y(x) + b)√

y(x)− a
√

y(x)− b
d_a + c1 = 0

4915



24.26. Various 26 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 150.919 (sec). Leaf size: 89� �
DSolve[(y'[x])^2+ f[x](y[x]-a)(y[x]-b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
(b− a) cosh

(∫ x

1
−i
√

f(K[2]) dK[2] + c1

)
+ a+ b

)
y(x) → 1

2

(
(b− a) cosh

(∫ x

1
i
√

f(K[3]) dK[3] + c1

)
+ a+ b

)
y(x) → a

y(x) → b
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24.27.1 problem 766
Internal problem ID [3499]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 766.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)2 + f(x) (y − a)2 (y − b) = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 110� �
dsolve(diff(y(x),x)^2+f(x)*(y(x)-a)^2*(y(x)-b) = 0,y(x), singsol=all)� �

2 arctan
(√

y(x)− b√
b− a

)
√
b− a

+
∫ x

√
f (_a) (−y(x) + b)√

y(x)− b
d_a + c1 = 0

2 arctan
(√

y(x)− b√
b− a

)
√
b− a

+
∫ x

−
√

f (_a) (−y(x) + b)√
y(x)− b

d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 93� �
DSolve[(y'[x])^2+f[x](y[x]-a)^2 (y[x]-b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b+ (b− a) tan2
(
1
2
√
a− b

(∫ x

1
−
√

f(K[1]) dK[1] + c1

))
y(x) → b+ (b− a) tan2

(
1
2
√
a− b

(∫ x

1

√
f(K[2]) dK[2] + c1

))
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24.27.2 problem 767
Internal problem ID [3500]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 767.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)2 + f(x) (y − a) (y − b) (y − c) = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 158� �
dsolve(diff(y(x),x)^2+f(x)*(y(x)-a)*(y(x)-b)*(y(x)-c) = 0,y(x), singsol=all)� �

∫ y(x) 1√
− (−_a + c) (−_a + b) (−_a + a)

d_a +
∫ x

−
√

f (_a) (−y(x) + c) (−y(x) + b) (−y(x) + a)√
− (−y(x) + c) (−y(x) + b) (−y(x) + a)

d_a + c1 = 0

∫ y(x) 1√
− (−_a + c) (−_a + b) (−_a + a)

d_a

+
∫ x

√
f (_a) (−y(x) + c) (−y(x) + b) (−y(x) + a)√

− (−y(x) + c) (−y(x) + b) (−y(x) + a)
d_a + c1 = 0

4919



24.27. Various 27 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 213� �
DSolve[(y'[x])^2+f[x](y[x]-a)(y[x]-b)(y[x]-c)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ns
(
1
2
√
a− b

(
c1 +

∫ x

1

−
√

f(K[1]) dK[1]
)
|a− c

a− b

)
2
(
asn
(
1
2
√
a− b

(
c1+

∫ x

1
−
√

f(K[1]) dK[1]
)
|a− c

a− b

)
2−a+b

)
y(x) → ns

(
1
2
√
a− b

(
c1

+
∫ x

1

√
f(K[2]) dK[2]

)
|a− c

a− b

)
2
(
asn
(
1
2
√
a− b

(
c1+

∫ x

1

√
f(K[2]) dK[2]

)
|a− c

a− b

)
2−a+b

)
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24.27.3 problem 768
Internal problem ID [3501]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 768.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)2 + f(x) (y − a)2 (y − b) (y − c) = 0

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 378� �
dsolve(diff(y(x),x)^2+f(x)*(y(x)-a)^2*(y(x)-b)*(y(x)-c) = 0,y(x), singsol=all)� �
ln
(

2
√
a2 − ab− ac+ cb

√
y(x)2 − by(x)− cy(x) + cb +2ay(x)−by(x)−cy(x)−ab−ac+2cb

y(x)−a

)√
a2 − ab− ac+ cb

√
y(x)− b

√
y(x)− c

(c− a) (a− b)
√
y(x)2 − by(x)− cy(x) + cb

+
∫ x

√
−f (_a) (−y(x) + c) (−y(x) + b)√

y(x)− c
√

y(x)− b
d_a + c1 = 0

ln
(

2
√
a2 − ab− ac+ cb

√
y(x)2 − by(x)− cy(x) + cb +2ay(x)−by(x)−cy(x)−ab−ac+2cb

y(x)−a

)√
a2 − ab− ac+ cb

√
y(x)− b

√
y(x)− c

(c− a) (a− b)
√
y(x)2 − by(x)− cy(x) + cb

+
∫ x

−
√

−f (_a) (−y(x) + c) (−y(x) + b)√
y(x)− c

√
y(x)− b

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 155� �
DSolve[(y'[x])^2+f[x](y[x]-a)^2 (y[x]-b) (y[x]-c)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a− 2(a− b)(a− c)
(c− b) cos

(√
a− b

√
c− a

(∫ x

1 −i
√

f(K[1]) dK[1] + c1
))

+ 2a− b− c

y(x) → a− 2(a− b)(a− c)
(c− b) cos

(√
a− b

√
c− a

(∫ x

1 i
√

f(K[2]) dK[2] + c1
))

+ 2a− b− c
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24.27.4 problem 770
Internal problem ID [3502]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 770.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − f(x)2 (y − a) (y − b) (y − c)2 = 0

3 Solution by Maple
Time used: 0.365 (sec). Leaf size: 821� �
dsolve(diff(y(x),x)^2 = f(x)^2*(y(x)-a)*(y(x)-b)*(y(x)-c)^2,y(x), singsol=all)� �
y(x)

= a2c− 2abc+ 4ab e
(∫

f(x)dx
)√

ab−ac−cb+c2 +c1
√
ab−ac−cb+c2 − 2ac e

(∫
f(x)dx

)√
ab−ac−cb+c2 +c1

√
ab−ac−cb+c2 + b2c− 2bc e

(∫
f(x)dx

)√
ab−ac−cb+c2 +c1

√
ab−ac−cb+c2 + c e2

(∫
f(x)dx

)√
ab−ac−cb+c2 +2c1

√
ab−ac−cb+c2

a2 − 2ab+ 2a e
(∫

f(x)dx
)√

ab−ac−cb+c2 +c1
√
ab−ac−cb+c2 + b2 + 2b e

(∫
f(x)dx

)√
ab−ac−cb+c2 +c1

√
ab−ac−cb+c2 − 4 e

(∫
f(x)dx

)√
ab−ac−cb+c2 +c1

√
ab−ac−cb+c2 c+ e2

(∫
f(x)dx

)√
ab−ac−cb+c2 +2c1

√
ab−ac−cb+c2

y(x)

= a2c− 2abc+ 4ab e−
(∫

f(x)dx
)√

ab−ac−cb+c2 −c1
√
ab−ac−cb+c2 − 2ac e−

(∫
f(x)dx

)√
ab−ac−cb+c2 −c1

√
ab−ac−cb+c2 + b2c− 2bc e−

(∫
f(x)dx

)√
ab−ac−cb+c2 −c1

√
ab−ac−cb+c2 + c e−2

(∫
f(x)dx

)√
ab−ac−cb+c2 −2c1

√
ab−ac−cb+c2

a2 − 2ab+ 2a e−
(∫

f(x)dx
)√

ab−ac−cb+c2 −c1
√
ab−ac−cb+c2 + b2 + 2b e−

(∫
f(x)dx

)√
ab−ac−cb+c2 −c1

√
ab−ac−cb+c2 − 4 e−

(∫
f(x)dx

)√
ab−ac−cb+c2 −c1

√
ab−ac−cb+c2 c+ e−2

(∫
f(x)dx

)√
ab−ac−cb+c2 −2c1

√
ab−ac−cb+c2

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 133� �
DSolve[(y'[x])^2==f[x]^2 (y[x]-a)(y[x]-b)(y[x]-c)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c+ 2(a− c)(b− c)
(a− b) cos

(√
c− a

√
b− c

(∫ x

1 −f(K[1])dK[1] + c1
))

+ a+ b− 2c

y(x) → c+ 2(a− c)(b− c)
(a− b) cos

(√
c− a

√
b− c

(∫ x

1 f(K[2])dK[2] + c1
))

+ a+ b− 2c
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24.27.5 problem 771
Internal problem ID [3503]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 771.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 − f(x)2 (y − u(x))2 (y − a) (y − b) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2 = f(x)^2*(y(x)-u(x))^2*(y(x)-a)*(y(x)-b),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^2==f[x]^2 (y[x]-u[x])^2 (y[x]-a)(y[x]-b),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.27.6 problem 772
Internal problem ID [3504]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 772.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + 2y′ + x = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)^2+2*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) = −x+ 2(1− x)
3
2

3 + c1

y(x) = −x− 2(1− x)
3
2

3 + c1

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 47� �
DSolve[(y'[x])^2+2 y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
3(1− x)3/2 − x+ c1

y(x) → 2
3(1− x)3/2 − x+ c1

4925



24.27. Various 27 CHAPTER 24. ORDINARY . . .

24.27.7 problem 773
Internal problem ID [3505]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 773.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)2 − 2y′ + a(x− y) = 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 42� �
dsolve(diff(y(x),x)^2-2*diff(y(x),x)+a*(x-y(x)) = 0,y(x), singsol=all)� �

y(x) = ax− 1
a

y(x) = x+
(c1−x)2a2

4 + (c1 − x) a
a

3 Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 84� �
DSolve[(y'[x])^2-2 y'[x]+a(x-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4a
(
x2 − 2

√
2 c1x+ 2c12

)
− 1

a
+ x

y(x) → 1
4a
(
x2 + 2

√
2 c1x+ 2c12

)
− 1

a
+ x

y(x) → x− 1
a
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24.27.8 problem 774
Internal problem ID [3506]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 774.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2y′ − y2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)^2-2*diff(y(x),x)-y(x)^2 = 0,y(x), singsol=all)� �

x− 1
y(x) −

(1 + y(x)2)
3
2

y(x) + y(x)
√

1 + y(x)2 + arcsinh (y(x))− c1 = 0

x+ (1 + y(x)2)
3
2

y(x) − y(x)
√
1 + y(x)2 − arcsinh (y(x))− 1

y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.523 (sec). Leaf size: 100� �
DSolve[(y'[x])^2-2 y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
√

#12 + 1
#1 + tanh−1

 #1√
#12 + 1

− 1
#1&

 [−x+ c1]

y(x) → InverseFunction

−
√

#12 + 1
#1 + tanh−1

 #1√
#12 + 1

+ 1
#1&

 [x+ c1]

y(x) → 0

4927



24.27. Various 27 CHAPTER 24. ORDINARY . . .

24.27.9 problem 775
Internal problem ID [3507]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 775.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 5y′ + 6 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)^2-5*diff(y(x),x)+6 = 0,y(x), singsol=all)� �

y(x) = 3x+ c1

y(x) = 2x+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21� �
DSolve[(y'[x])^2-5 y'[x]+6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1

y(x) → 3x+ c1
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24.27.10 problem 776
Internal problem ID [3508]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 776.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 7y′ + 12 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)^2-7*diff(y(x),x)+12 = 0,y(x), singsol=all)� �

y(x) = 4x+ c1

y(x) = 3x+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21� �
DSolve[(y'[x])^2-7 y'[x]+12==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x+ c1

y(x) → 4x+ c1
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24.27.11 problem 777
Internal problem ID [3509]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 777.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + ay′ + b = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 45� �
dsolve(diff(y(x),x)^2+a*diff(y(x),x)+b = 0,y(x), singsol=all)� �

y(x) =
(
−a

2 −
√
a2 − 4b

2

)
x+ c1

y(x) =
(
−a

2 +
√
a2 − 4b

2

)
x+ c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 53� �
DSolve[(y'[x])^2+a y'[x]+b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x
(√

a2 − 4b + a
)
+ c1

y(x) → 1
2x
(√

a2 − 4b − a
)
+ c1
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24.27.12 problem 778
Internal problem ID [3510]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 778.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + ay′ + bx = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 49� �
dsolve(diff(y(x),x)^2+a*diff(y(x),x)+b*x = 0,y(x), singsol=all)� �

y(x) = −ax

2 + (a2 − 4bx)
3
2

12b + c1

y(x) = −ax

2 − (a2 − 4bx)
3
2

12b + c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 68� �
DSolve[(y'[x])^2+a y'[x]+b x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(a2 − 4bx)3/2 + 6abx
12b + c1

y(x) → 1
2

(
(a2 − 4bx)3/2

6b − ax

)
+ c1
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24.27.13 problem 779
Internal problem ID [3511]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 779.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + ay′ + by = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 275� �
dsolve(diff(y(x),x)^2+a*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = −
a2
(
LambertW

(
−2

√
−b e

c1b
a e−

bx
a e−1

a

)
+ 2
)
LambertW

(
−2

√
−b e

c1b
a e−

bx
a e−1

a

)
4b

y(x) = −
a2
(
LambertW

(
2
√
−b e

c1b
a e−

bx
a e−1

a

)
+ 2
)
LambertW

(
2
√
−b e

c1b
a e−

bx
a e−1

a

)
4b

y(x) =

−

e−
2aLambertW

 2 e
c1b
a e−

bx
a e−1

a

√
− 1

b

+a ln
(
− 1

4b
)
−2c1b+2bx+2a

2a

e−
2aLambertW

 2 e
c1b
a e−

bx
a e−1

a

√
− 1

b

+a ln
(
− 1

4b
)
−2c1b+2bx+2a

2a + 2a


4b
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3 Solution by Mathematica
Time used: 0.782 (sec). Leaf size: 119� �
DSolve[(y'[x])^2+a y'[x]+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
√

a2 − 4#1b + a log
(
b
(
a−

√
a2 − 4#1b

))
2b &

[x
2 + c1

]

y(x) → InverseFunction

−
√

a2 − 4#1b − a log
(
b
(√

a2 − 4#1b + a
))

2b &

[−x

2 + c1
]

y(x) → 0
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24.27.14 problem 780
Internal problem ID [3512]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 780.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + y′x+ 1 = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 63� �
dsolve(diff(y(x),x)^2+x*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

y(x) = −x2

4 − x
√
x2 − 4
4 + ln

(
x+

√
x2 − 4

)
+ c1

y(x) = −x2

4 + x
√
x2 − 4
4 − ln

(
x+

√
x2 − 4

)
+ c1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 75� �
DSolve[(y'[x])^2+x y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x
(√

x2 − 4 − x
)
− tanh−1

(
x√

x2 − 4

)
+ c1

y(x) → −1
4x
(√

x2 − 4 + x
)
+ tanh−1

(
x√

x2 − 4

)
+ c1
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24.27.15 problem 781
Internal problem ID [3513]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 781.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + y′x− y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)^2+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −x2

4
y(x) = c21 + c1x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[(y'[x])^2+x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ c1)

y(x) → −x2

4
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24.27.16 problem 782
Internal problem ID [3514]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 782.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − y′x+ y = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = x2

4
y(x) = −c21 + c1x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[(y'[x])^2-x y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− c1)

y(x) → x2

4
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24.27.17 problem 783
Internal problem ID [3515]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 783.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 − y′x− y = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

c1√
2x+ 2

√
x2 + 4y(x)

+ 2x
3 −

√
x2 + 4y(x)

3 = 0

c1√
−2
√

x2 + 4y(x) + 2x
+ 2x

3 +
√

x2 + 4y(x)
3 = 0
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3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 1032� �
DSolve[(y'[x])^2-x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−
(
−2x2 + 3

√
8x6 − 20e3c1x3 +

√
e3c1 (−8x3 + e3c1) 3 − e6c1

)
2 − 4e3c1x

8 3
√

8x6 − 20e3c1x3 +
√
e3c1 (−8x3 + e3c1) 3 − e6c1

y(x) → 1
16

8x2 +

(
4 + 4i

√
3
)
x(x3 + e3c1)

3
√

8x6 − 20e3c1x3 +
√

e3c1 (−8x3 + e3c1) 3 − e6c1

+
(
1− i

√
3
)

3
√

8x6 − 20e3c1x3 +
√

e3c1 (−8x3 + e3c1) 3 − e6c1



y(x) → 1
16

8x2 +

(
4− 4i

√
3
)
x(x3 + e3c1)

3
√

8x6 − 20e3c1x3 +
√

e3c1 (−8x3 + e3c1) 3 − e6c1

+
(
1 + i

√
3
)

3
√

8x6 − 20e3c1x3 +
√

e3c1 (−8x3 + e3c1) 3 − e6c1



y(x) →
4e3c1x−

(
−2x2 + 3

√
8x6 + 20e3c1x3 +

√
e3c1 (8x3 + e3c1) 3 − e6c1

)
2

8 3
√

8x6 + 20e3c1x3 +
√

e3c1 (8x3 + e3c1) 3 − e6c1

y(x)

→

(
4 + 4i

√
3
)
x4 +

(
1− i

√
3
)(

8x6 + 20e3c1x3 +
√
e3c1 (8x3 + e3c1) 3 − e6c1

)
2/3 + 8x2 3

√
8x6 + 20e3c1x3 +

√
e3c1 (8x3 + e3c1) 3 − e6c1 +

(
−4− 4i

√
3
)
e3c1x

16 3
√

8x6 + 20e3c1x3 +
√

e3c1 (8x3 + e3c1) 3 − e6c1

y(x)

→

(
4− 4i

√
3
)
x4 +

(
1 + i

√
3
)(

8x6 + 20e3c1x3 +
√
e3c1 (8x3 + e3c1) 3 − e6c1

)
2/3 + 8x2 3

√
8x6 + 20e3c1x3 +

√
e3c1 (8x3 + e3c1) 3 − e6c1 + 4i

(√
3 + i

)
e3c1x

16 3
√

8x6 + 20e3c1x3 +
√
e3c1 (8x3 + e3c1) 3 − e6c1
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24.27.18 problem 784
Internal problem ID [3516]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 784.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + y′x+ x− y = 0

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)^2+x*diff(y(x),x)+x-y(x) = 0,y(x), singsol=all)� �

y(x) =
(
LambertW

(
c1e

x
2−1

2

)
− x

2 + 2
)
x+

(
LambertW

(
c1e

x
2−1

2

)
− x

2 + 1
)2

3 Solution by Mathematica
Time used: 2.463 (sec). Leaf size: 177� �
DSolve[(y'[x])^2+x y'[x]+x -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−
√

x2 + 4y(x)− 4x + 2 log
(√

x2 + 4y(x)− 4x − x+ 2
)

− 2 log
(
−x
√

x2 + 4y(x)− 4x + x2 + 4y(x)− 2x− 4
)
+ x = c1, y(x)

]
Solve

[√
x2 + 4y(x)− 4x

− 4 tanh−1

(
(x− 5)

√
x2 + 4y(x)− 4x − x2 − 4y(x) + 7x− 6

(x− 3)
√
x2 + 4y(x)− 4x − x2 − 4y(x) + 5x− 2

)
+ x = c1, y(x)

]
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24.27.19 problem 785
Internal problem ID [3517]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 785.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (1− x) y′ + y = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)^2+(1-x)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 1
4x

2 − 1
2x+ 1

4
y(x) = −c21 + c1x− c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[(y'[x])^2+(1-x)y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1− c1)

y(x) → 1
4(x− 1)2
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24.27.20 problem 786
Internal problem ID [3518]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 786.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2-(1+x)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 1
4x

2 + 1
2x+ 1

4
y(x) = −c21 + c1x+ c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[(y'[x])^2-(1+x)y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1− c1)

y(x) → 1
4(x+ 1)2
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24.27.21 problem 787
Internal problem ID [3519]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 787.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − (2− x) y′ + 1− y = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^2-(2-x)*diff(y(x),x)+1-y(x) = 0,y(x), singsol=all)� �

y(x) = −1
4x

2 + x

y(x) = c21 + c1x− 2c1 + 1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27� �
DSolve[(y'[x])^2-(2-x)y'[x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1(x− 2 + c1)

y(x) → −1
4(x− 4)x
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24.27.22 problem 788
Internal problem ID [3520]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 788.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (x+ a) y′ − y = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^2+(a+x)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −1
4x

2 − 1
2ax− 1

4a
2

y(x) = c1a+ c21 + c1x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[(y'[x])^2+(a+x)y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(a+ x+ c1)

y(x) → −1
4(a+ x)2
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24.27.23 problem 789
Internal problem ID [3521]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 789.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2y′x+ 1 = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 65� �
dsolve(diff(y(x),x)^2-2*x*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

y(x) = x2

2 −
√
x2 − 1 x

2 +
ln
(
x+

√
x2 − 1

)
2 + c1

y(x) = x2

2 +
√
x2 − 1 x

2 −
ln
(
x+

√
x2 − 1

)
2 + c1

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 82� �
DSolve[(y'[x])^2-2 x y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(√

x2 − 1 + x
)
− coth−1

(
x− 1√
x2 − 1

)
+ c1

y(x) → x2

2 − 1
2
√
x2 − 1 x+ coth−1

(
x− 1√
x2 − 1

)
+ c1
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24.27.24 problem 790
Internal problem ID [3522]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 790.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + 2y′x− 3x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2+2*x*diff(y(x),x)-3*x^2 = 0,y(x), singsol=all)� �

y(x) = x2

2 + c1

y(x) = −3x2

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 29� �
DSolve[(y'[x])^2+2 x y'[x]-3 x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x2

2 + c1

y(x) → x2

2 + c1
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24.27.25 problem 791
Internal problem ID [3523]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 791.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 2y′x− y = 0
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3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 690� �
dsolve(diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =


(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2


2

+ 2


(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2

x

y(x) =


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2

−

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2 −

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2


x

y(x) =


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2

+

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2 +

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 1120� �
DSolve[(y'[x])^2+2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
x4 +

(
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1 + 8e3c1x

4 3
√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

y(x) → 1
72

−18x2 +

(
9 + 9i

√
3
)
x(x3 + 8e3c1)

3
√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9− 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√

e3c1 (−x3 + e3c1) 3 − 8e6c1



y(x) → 1
72

−18x2 +

(
9− 9i

√
3
)
x(x3 + 8e3c1)

3
√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9 + 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√

e3c1 (−x3 + e3c1) 3 − 8e6c1


y(x) →

−
x4 +

(
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1 − 8e3c1x

4 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1 + i

√
3
)
x4 +

(
1− i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 +
(
−8− 8i

√
3
)
e3c1x

8 3
√
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1− i

√
3
)
x4 +

(
1 + i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 + 8i
(√

3 + i
)
e3c1x

8 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
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24.27.26 problem 792
Internal problem ID [3524]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 792.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 2y′x− y = 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 690� �
dsolve(diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =


(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2


2

+ 2


(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2

x

y(x) =


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2

−

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2 −

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2


x

y(x) =


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3
− x

2

+

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3x3c1 + 9c21

) 1
3

− x

2 +

i
√
3


6c1−x3+2

√
−3x3c1 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3x3c1 + 9c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 1120� �
DSolve[(y'[x])^2+2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
x4 +

(
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1 + 8e3c1x

4 3
√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

y(x) → 1
72

−18x2 +

(
9 + 9i

√
3
)
x(x3 + 8e3c1)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9− 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1



y(x) → 1
72

−18x2 +

(
9− 9i

√
3
)
x(x3 + 8e3c1)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9 + 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1


y(x) →

−
x4 +

(
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1 − 8e3c1x

4 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1 + i

√
3
)
x4 +

(
1− i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 +
(
−8− 8i

√
3
)
e3c1x

8 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1− i

√
3
)
x4 +

(
1 + i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 + 8i
(√

3 + i
)
e3c1x

8 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
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24.27.27 problem 793
Internal problem ID [3525]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 793.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − 2y′x+ 2y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2-2*x*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = x2

2

y(x) = −1
2c

2
1 + c1x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 29� �
DSolve[(y'[x])^2-2 x y'[x]+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− c1
2

2

y(x) → x2

2
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24.27.28 problem 794
Internal problem ID [3526]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 794.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (1 + 2x) y′ − x(1− x) = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 45� �
dsolve(diff(y(x),x)^2-(1+2*x)*diff(y(x),x)-x*(1-x) = 0,y(x), singsol=all)� �

y(x) = x

2 + x2

2 − (8x+ 1)
3
2

24 + c1

y(x) = x

2 + x2

2 + (8x+ 1)
3
2

24 + c1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 62� �
DSolve[(y'[x])^2-(1+2 x)y'[x]-x(1-x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + x

2 − 1
24(8x+ 1)3/2 + c1

y(x) → 1
2

(
x2 + x+ 1

12(8x+ 1)3/2
)
+ c1
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24.27.29 problem 795
Internal problem ID [3527]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 795.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 2(1− x) y′ − 2x+ 2y = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 45� �
dsolve(diff(y(x),x)^2+2*(1-x)*diff(y(x),x)-2*x+2*y(x) = 0,y(x), singsol=all)� �

y(x) =
(
LambertW

(
−e−xc1

)
+ x+ 1

)
x

− (LambertW (−e−xc1) + x)2

2 − LambertW
(
−e−xc1

)
− x

3 Solution by Mathematica
Time used: 1.214 (sec). Leaf size: 171� �
DSolve[(y'[x])^2+2(1-x)y'[x]-2(x-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−
√

x2 − 2y(x) + 1

+ 2 tanh−1

(
(x− 2)

√
x2 − 2y(x) + 1 − x2 + 2y(x) + 2x− 1

x
√

x2 − 2y(x) + 1 − x2 + 2y(x)− 1

)
+ x = c1, y(x)

]

Solve
[√

x2 − 2y(x) + 1

+ 2 tanh−1

(
x
√

x2 − 2y(x) + 1 − x2 + 2y(x)− 1
(x+ 2)

√
x2 − 2y(x) + 1 − x2 + 2y(x)− 2x− 1

)
+ x = c1, y(x)

]
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24.27.30 problem 796
Internal problem ID [3528]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 796.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 3y′x− y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)^2+3*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

c1(
−6x− 2

√
9x2 + 4y(x)

) 3
2
+ 2x

5 −
√
9x2 + 4y(x)

5 = 0

c1(
−6x+ 2

√
9x2 + 4y(x)

) 3
2
+ 2x

5 +
√
9x2 + 4y(x)

5 = 0

4955
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3 Solution by Mathematica
Time used: 3.406 (sec). Leaf size: 776� �
DSolve[(y'[x])^2+3 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12e5c1x+ 360#1e5c1x3 + 216e5c1x5

− 64e10c1&, 1
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12e5c1x+ 360#1e5c1x3 + 216e5c1x5

− 64e10c1&, 2
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12e5c1x+ 360#1e5c1x3 + 216e5c1x5

− 64e10c1&, 3
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12e5c1x+ 360#1e5c1x3 + 216e5c1x5

− 64e10c1&, 4
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12e5c1x+ 360#1e5c1x3 + 216e5c1x5

− 64e10c1&, 5
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12e5c1x− 360#1e5c1x3

− 216e5c1x5 − e10c1&, 1
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12e5c1x− 360#1e5c1x3

− 216e5c1x5 − e10c1&, 2
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12e5c1x− 360#1e5c1x3

− 216e5c1x5 − e10c1&, 3
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12e5c1x− 360#1e5c1x3

− 216e5c1x5 − e10c1&, 4
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12e5c1x− 360#1e5c1x3

− 216e5c1x5 − e10c1&, 5
]

y(x) → 0
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24.27.31 problem 797
Internal problem ID [3529]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 27
Problem number: 797.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − 4(x+ 1) y′ + 4y = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^2-4*(1+x)*diff(y(x),x)+4*y(x) = 0,y(x), singsol=all)� �

y(x) = x2 + 2x+ 1

y(x) = c1x− 1
4c

2
1 + c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[(y'[x])^2-4(1+x)y'[x]+4 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
4c1(−4x− 4 + c1)

y(x) → (x+ 1)2
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24.28 Various 28

Local contents
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24.28.1 problem 798
Internal problem ID [3530]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 798.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + axy′ − bc x2 = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)^2+a*x*diff(y(x),x) = b*c*x^2,y(x), singsol=all)� �

y(x) =

(
−a+

√
a2 + 4cb

)
x2

4 + c1

y(x) = −

(
a+

√
a2 + 4cb

)
x2

4 + c1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 59� �
DSolve[(y'[x])^2+a x y'[x]==b c x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x

2
(√

a2 + 4bc − a
)
+ c1

y(x) → −1
4x

2
(√

a2 + 4bc + a
)
+ c1
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24.28.2 problem 799
Internal problem ID [3531]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 799.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − axy′ + ay = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^2-a*x*diff(y(x),x)+a*y(x) = 0,y(x), singsol=all)� �

y(x) = a x2

4

y(x) = c1x− c21
a

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[(y'[x])^2-a x y'[x]+a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x− c1

a

)
y(x) → ax2

4
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24.28.3 problem 800
Internal problem ID [3532]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 800.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + axy′ + b x2 + cy = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+a*x*diff(y(x),x)+b*x^2+c*y(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^2+a x y'[x]+b x^2+c y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.28.4 problem 801
Internal problem ID [3533]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 801.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (bx+ a) y′ + c− by = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)^2+(b*x+a)*diff(y(x),x)+c = b*y(x),y(x), singsol=all)� �

y(x) = −b2x2 − 2bxa− a2 + 4c
4b

y(x) = c1x+ c1a+ c21 + c

b

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 43� �
DSolve[(y'[x])^2+(a+b x)y'[x]+c==b y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c+ c1(a+ bx+ c1)
b

y(x) → −(a+ bx)2 − 4c
4b
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24.28.5 problem 802
Internal problem ID [3534]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 802.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2y′x2 + 2y′x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2-2*x^2*diff(y(x),x)+2*x*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 2
3x

3 − x2 + c1

y(x) = c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 26� �
DSolve[(y'[x])^2-2 x^2 y'[x]+2 x y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

y(x) → 2x3

3 − x2 + c1
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24.28.6 problem 804
Internal problem ID [3535]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 804.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + a x3y′ − 2a x2y = 0

3 Solution by Maple
Time used: 0.314 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2+a*x^3*diff(y(x),x)-2*a*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −a x4

8

y(x) = c1x
2 + 2c21

a

3 Solution by Mathematica
Time used: 0.672 (sec). Leaf size: 90� �
DSolve[(y'[x])^2+a x^3 y'[x]-2 a x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i
√
a e2c1x2
√
2

− e4c1

y(x) → − i
√
a e2c1x2
√
2

− e4c1

y(x) → 0

y(x) → −ax4

8
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24.28.7 problem 805
Internal problem ID [3536]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 805.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − 2a x3y′ + 4a x2y = 0

3 Solution by Maple
Time used: 0.317 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2-2*a*x^3*diff(y(x),x)+4*a*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = a x4

4

y(x) = c1x
2 − c21

a
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3 Solution by Mathematica
Time used: 0.961 (sec). Leaf size: 175� �
DSolve[(y'[x])^2-2 a x^3 y'[x]+4 a x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

14 log(y(x))−

√
a x
√

ax4 − 4y(x) tanh−1
(√

ax4 − 4y(x)√
a x2

)
2
√
ax2 (ax4 − 4y(x))

= c1, y(x)



Solve


√
a x
√

ax4 − 4y(x) tanh−1
(√

ax4 − 4y(x)√
a x2

)
2
√

ax2 (ax4 − 4y(x))
+ 1

4 log(y(x)) = c1, y(x)


y(x) → ax4

4
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24.28.8 problem 806
Internal problem ID [3537]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 806.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + 4x5y′ − 12x4y = 0

3 Solution by Maple
Time used: 0.24 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2+4*x^5*diff(y(x),x)-12*x^4*y(x) = 0,y(x), singsol=all)� �

y(x) = −x6

3

y(x) = x3c1 +
3
4c

2
1
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3 Solution by Mathematica
Time used: 0.714 (sec). Leaf size: 144� �
DSolve[(y'[x])^2+4 x^5 y'[x]-12 x^4 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

16 log(y(x))−
x2
√

x6 + 3y(x) tanh−1
(√

x6 + 3y(x)
x3

)
3
√
x4 (x6 + 3y(x))

= c1, y(x)



Solve


x2
√

x6 + 3y(x) tanh−1
(√

x6 + 3y(x)
x3

)
3
√

x4 (x6 + 3y(x))
+ 1

6 log(y(x)) = c1, y(x)


y(x) → −x6

3
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24.28.9 problem 807
Internal problem ID [3538]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 807.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2y′ cosh(x) + 1 = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)^2-2*diff(y(x),x)*cosh(x)+1 = 0,y(x), singsol=all)� �

y(x) = −e−x + c1

y(x) = ex + c1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24� �
DSolve[(y'[x])^2-2 y'[x] Cosh[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sinh(x)− cosh(x) + c1

y(x) → ex + c1
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24.28.10 problem 808
Internal problem ID [3539]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 808.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + yy′ − x(x+ y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^2+y(x)*diff(y(x),x) = x*(x+y(x)),y(x), singsol=all)� �

y(x) = x2

2 + c1

y(x) = −x+ 1 + e−xc1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 32� �
DSolve[(y'[x])^2+y[x] y'[x]==x(x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c1

y(x) → −x+ c1e
−x + 1
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24.28.11 problem 809
Internal problem ID [3540]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 809.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − y′y + ex = 0

3 Solution by Maple
Time used: 0.375 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2-y(x)*diff(y(x),x)+exp(x) = 0,y(x), singsol=all)� �

y(x) = 1
c1

+ c1ex

y(x) = c1e
x
2
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3 Solution by Mathematica
Time used: 12.899 (sec). Leaf size: 163� �
DSolve[(y'[x])^2-y[x] y'[x]+Exp[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2iex/2√
−1 + tanh2

(
x− c1

2

)

y(x) → 2iex/2√
−1 + tanh2

(
x− c1

2

)

y(x) → − 2iex/2√
−1 + tanh2

(
−x+ c1

2

)

y(x) → 2iex/2√
−1 + tanh2

(
−x+ c1

2

)
y(x) → −2ex/2

y(x) → 2ex/2
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24.28.12 problem 810
Internal problem ID [3541]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 810.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + (x+ y) y′ + yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2+(x+y(x))*diff(y(x),x)+x*y(x) = 0,y(x), singsol=all)� �

y(x) = −x2

2 + c1

y(x) = e−xc1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 32� �
DSolve[(y'[x])^2+(x+y[x])y'[x]+x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

y(x) → −x2

2 + c1

y(x) → 0
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24.28.13 problem 811
Internal problem ID [3542]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 811.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 − 2yy′ − 2x = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 217� �
dsolve(diff(y(x),x)^2-2*y(x)*diff(y(x),x)-2*x = 0,y(x), singsol=all)� �

(
−2y(x) + 2

√
y(x)2 + 2x

)
c1√

2y(x)2 + 2x− 2y(x)
√
y(x)2 + 2x + 1

+ x

+

(
−y(x) +

√
y(x)2 + 2x

)
arcsinh

(
y(x)−

√
y(x)2 + 2x

)
2
√

2y(x)2 + 2x− 2y(x)
√

y(x)2 + 2x + 1
= 0

(
2y(x) + 2

√
y(x)2 + 2x

)
c1√

2y(x)2 + 2x+ 2y(x)
√
y(x)2 + 2x + 1

+ x

−

(
y(x) +

√
y(x)2 + 2x

)
arcsinh

(
y(x) +

√
y(x)2 + 2x

)
2
√

2y(x)2 + 2x+ 2y(x)
√

y(x)2 + 2x + 1
= 0
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3 Solution by Mathematica
Time used: 0.33 (sec). Leaf size: 72� �
DSolve[(y'[x])^2-2 y[x] y'[x]-2 x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

K[1] tanh−1
(

K[1]√
K[1]2 + 1

)
2
√

K[1]2 + 1

+ c1K[1]√
K[1]2 + 1

, y(x) = K[1]
2 − x

K[1]

 , {y(x), K[1]}
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24.28.14 problem 812
Internal problem ID [3543]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 812.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + (1 + 2y) y′ + y(y − 1) = 0

3 Solution by Maple
Time used: 1.188 (sec). Leaf size: 143� �
dsolve(diff(y(x),x)^2+(1+2*y(x))*diff(y(x),x)+y(x)*(y(x)-1) = 0,y(x), singsol=all)� �

x+ 3 ln (y(x)− 1)
2 − ln (y(x))

2 +
ln
(√

8y(x) + 1 − 1
)

2 −
ln
(√

8y(x) + 1 + 1
)

2

−
3 ln

(√
8y(x) + 1 − 3

)
2 +

3 ln
(√

8y(x) + 1 + 3
)

2 − c1 = 0

x+ 3 ln (y(x)− 1)
2 − ln (y(x))

2 −
ln
(√

8y(x) + 1 − 1
)

2 +
ln
(√

8y(x) + 1 + 1
)

2

+
3 ln

(√
8y(x) + 1 − 3

)
2 −

3 ln
(√

8y(x) + 1 + 3
)

2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 1367� �
DSolve[(y'[x])^2+(1+2 y[x])y'[x]+y[x](y[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e−2x

128ex(12ex + e2c1) + 64 3
√

24
√
3
√

−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1 + 64e2(x+c1)
(
216ex+e2c1

)
3
√

24
√
3
√

−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1


1536

y(x)

→

e−2x

256ex(12ex + e2c1) + 64i
(√

3 + i
)

3
√

24
√
3
√
−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1 −

64i
(√

3 −i

)
e2(x+c1)

(
216ex+e2c1

)
3
√

24
√
3
√

−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1


3072

y(x)

→

e−2x

256ex(12ex + e2c1)− 64
(
1 + i

√
3
)

3
√
24

√
3
√
−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1 +

64i
(√

3 +i

)
e2(x+c1)

(
216ex+e2c1

)
3
√
24

√
3
√

−e7x+4c1 (−27ex + e2c1) 3 + 540e4(x+c1) + 5832e5x+2c1 − e3x+6c1


3072

y(x)

→

e−2(x+2c1)

128ex+2c1(1 + 12ex+2c1) + 64 3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√
e7(x+2c1) (−1 + 27ex+2c1) 3 + 64e2x+4c1

(
1+216ex+2c1

)
3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√

e7(x+2c1) (−1 + 27ex+2c1) 3


1536

y(x)

→

e−2(x+2c1)

256ex+2c1(1 + 12ex+2c1) + 64i
(√

3 + i
)

3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√

e7(x+2c1) (−1 + 27ex+2c1) 3 −
64i
(√

3 −i

)
e2x+4c1

(
1+216ex+2c1

)
3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√

e7(x+2c1) (−1 + 27ex+2c1) 3


3072

y(x)

→

e−2(x+2c1)

256ex+2c1(1 + 12ex+2c1)− 64
(
1 + i

√
3
)

3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√

e7(x+2c1) (−1 + 27ex+2c1) 3 +
64i
(√

3 +i

)
e2x+4c1

(
1+216ex+2c1

)
3

√
e3x+6c1 (−1 + 108ex+2c1 (5 + 54ex+2c1)) + 24

√
3
√
e7(x+2c1) (−1 + 27ex+2c1) 3


3072
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24.28.15 problem 813
Internal problem ID [3544]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 813.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2(x− y) y′ − 4yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)^2-2*(x-y(x))*diff(y(x),x)-4*x*y(x) = 0,y(x), singsol=all)� �

y(x) = x2 + c1

y(x) = c1e−2x

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 28� �
DSolve[(y'[x])^2-2(x-y[x])y'[x]-4 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x

y(x) → x2 + c1

y(x) → 0
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24.28.16 problem 814
Internal problem ID [3545]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 814.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (4y + 1) y′ + (4y + 1) y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 193� �
dsolve(diff(y(x),x)^2-(1+4*y(x))*diff(y(x),x)+(1+4*y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −1
4

y(x) =

 e−2xc1

(√
−c1e−2x −2

)√
−c1e−2x

− c1e−2x − 2

 e2x

2c1

y(x) =

 e−2xc1

(√
−c1e−2x +2

)√
−c1e−2x

− c1e−2x − 2

 e2x

2c1

y(x) = −

−
e−2xc1

(√
−c1e−2x +2

)√
−c1e−2x

+ c1e−2x + 2

 e2x

2c1

y(x) = −

−
e−2xc1

(√
−c1e−2x −2

)√
−c1e−2x

+ c1e−2x + 2

 e2x

2c1
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3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 67� �
DSolve[(y'[x])^2-(1+4 y[x])y'[x]+(1+4 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x−4c1
(
ex + 2e2c1

)
y(x) → 1

4e
x+2c1

(
−2 + ex+2c1

)
y(x) → −1

4
y(x) → 0
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24.28.17 problem 815
Internal problem ID [3546]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 815.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2(−3y + 1) y′ − (4− 9y) y = 0

3 Solution by Maple
Time used: 1.241 (sec). Leaf size: 123� �
dsolve(diff(y(x),x)^2-2*(1-3*y(x))*diff(y(x),x)-(4-9*y(x))*y(x) = 0,y(x), singsol=all)� �
y(x) = 4

9
y(x)

=
RootOf

(
_Z 8e24x + 24_Z 7e24x + 240_Z 6e24x + 1280_Z 5e24x + (3840 e24x − 1458 e12xc1)_Z 4 + (6144 e24x + 75816 e12xc1)_Z 3 + (4096 e24x − 209952 e12xc1)_Z 2 − 23328_Z e12xc1 − 11664 e12xc1 + 531441c21

)
9

+ 4
9

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 4769� �
DSolve[(y'[x])^2-2(1-3 y[x])y'[x]-(4-9 y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.28.18 problem 816
Internal problem ID [3547]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 816.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + (a+ 6y) y′ + y(3a+ b+ 9y) = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 71� �
dsolve(diff(y(x),x)^2+(a+6*y(x))*diff(y(x),x)+y(x)*(3*a+b+9*y(x)) = 0,y(x), singsol=all)� �

x−

∫ y(x) 1

−a
2 − 3_a −

√
−4b_a + a2

2

d_a

− c1 = 0

x−

∫ y(x) 1

−a
2 − 3_a +

√
−4b_a + a2

2

d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 0.613 (sec). Leaf size: 175� �
DSolve[(y'[x])^2+(a+6 y[x])y'[x]+y[x](3 a+b+9 y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

(3a+ 2b) log
(
−3
√
a2 − 4#1b + 3a+ 2b

)
+ 3a log

(√
a2 − 4#1b + a

)
6(3a+ b) &

[−x

2

+ c1
]

y(x)

→ InverseFunction

−3a log
(
a−

√
a2 − 4#1b

)
+ (3a+ 2b) log

(
3
√
a2 − 4#1b + 3a+ 2b

)
6(3a+ b) &

[x
2

+ c1
]

y(x) → 0

y(x) → 1
9(−3a− b)
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24.28.19 problem 817
Internal problem ID [3548]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 817.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 + ayy′ − ax = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 394� �
dsolve(diff(y(x),x)^2+a*y(x)*diff(y(x),x)-a*x = 0,y(x), singsol=all)� �

(
−ay(x) +

√
a (ay(x)2 + 4x)

)
c1√

−2ay(x) + 2
√

a (ay(x)2 + 4x) − 4
√

−2ay(x) + 2
√

a (ay(x)2 + 4x) + 4
+ x

+

(
−ay(x) +

√
a (ay(x)2 + 4x)

)
ln

−ay(x)
2 +

√
a (ay(x)2 + 4x)

2 +

√
2a2y(x)2 − 2ay(x)

√
a (ay(x)2 + 4x) + 4ax− 4

2


a

√
2a2y(x)2 − 2ay(x)

√
a (ay(x)2 + 4x) + 4ax− 4

= 0 (
ay(x) +

√
a (ay(x)2 + 4x)

)
c1√

−2ay(x)− 2
√

a (ay(x)2 + 4x) − 4
√
−2ay(x)− 2

√
a (ay(x)2 + 4x) + 4

+ x

−

(
ay(x) +

√
a (ay(x)2 + 4x)

)
ln

−ay(x)
2 −

√
a (ay(x)2 + 4x)

2 +

√
2a2y(x)2 + 2ay(x)

√
a (ay(x)2 + 4x) + 4ax− 4

2


a

√
2a2y(x)2 + 2ay(x)

√
a (ay(x)2 + 4x) + 4ax− 4

= 0
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3 Solution by Mathematica
Time used: 0.526 (sec). Leaf size: 78� �
DSolve[(y'[x])^2+a y[x] y'[x]-a x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

K[1]ArcTan
(

K[1]√
1−K[1]2

)
a
√

1−K[1]2

+ c1K[1]√
1−K[1]2

, y(x) = x

K[1] −
K[1]
a

 , {y(x), K[1]}
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24.28.20 problem 818
Internal problem ID [3549]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 818.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 − ayy′ − ax = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 183� �
dsolve(diff(y(x),x)^2-a*y(x)*diff(y(x),x)-a*x = 0,y(x), singsol=all)� �

x+

(
−ay(x) +

√
a (ay(x)2 + 4x)

)(
c1a+ arcsinh

(
ay(x)

2 −
√

a (ay(x)2 + 4x)
2

))
√

2a2y(x)2 − 2ay(x)
√
a (ay(x)2 + 4x) + 4ax+ 4 a

= 0

x−

(
ay(x) +

√
a (ay(x)2 + 4x)

)(
c1a+ arcsinh

(
ay(x)

2 +
√

a (ay(x)2 + 4x)
2

))
√
2a2y(x)2 + 2ay(x)

√
a (ay(x)2 + 4x) + 4ax+ 4 a

= 0
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3 Solution by Mathematica
Time used: 0.476 (sec). Leaf size: 72� �
DSolve[(y'[x])^2-a y[x] y'[x]-a x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

K[1] tanh−1
(

K[1]√
K[1]2 + 1

)
a
√
K[1]2 + 1

+ c1K[1]√
K[1]2 + 1

, y(x) = K[1]
a

− x

K[1]

 , {y(x), K[1]}
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24.28.21 problem 819
Internal problem ID [3550]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 819.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + (ax+ by) y′ + abxy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)^2+(a*x+b*y(x))*diff(y(x),x)+a*b*x*y(x) = 0,y(x), singsol=all)� �

y(x) = −a x2

2 + c1

y(x) = c1e−bx

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 34� �
DSolve[(y'[x])^2+(a x+b y[x])y'[x]+a b x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−bx

y(x) → −ax2

2 + c1

y(x) → 0
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24.28.22 problem 820
Internal problem ID [3551]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 820.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

(y′)2 − xy′y + y2 ln (ay) = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)*y(x)+y(x)^2*ln(a*y(x)) = 0,y(x), singsol=all)� �

y(x) = ex2
4

a

y(x) = e−c21ec1x
a

y(x) = e−c21e−c1x

a

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 30� �
DSolve[(y'[x])^2-x y'[x] y[x]+y[x]^2 Log[a y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
4 c1(2x−c1)

a

y(x) → 0
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24.28.23 problem 821
Internal problem ID [3552]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 821.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (2yx+ 1) y′ + 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)^2-(1+2*x*y(x))*diff(y(x),x)+2*x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex
2

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[(y'[x])^2-(1+2 x y[x])y'[x]+2 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → x+ c1
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24.28.24 problem 822
Internal problem ID [3553]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 28
Problem number: 822.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 −
(
4 + y2

)
y′ + 4 + y2 = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)^2-(4+y(x)^2)*diff(y(x),x)+4+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −2i

y(x) = 2i

x−

∫ y(x) 1
_a2
2 + 2−

√
_a2 (_a2 + 4)

2

d_a

− c1 = 0

x−

∫ y(x) 1
_a2
2 + 2 +

√
_a2 (_a2 + 4)

2

d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 0.448 (sec). Leaf size: 55� �
DSolve[(y'[x])^2-(4+y[x]^2)y'[x]+4+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
−x+ 2c1

− 2c1

y(x) → x− 1
x+ 2c1

+ 2c1

y(x) → −2i

y(x) → 2i
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24.29.1 problem 823
Internal problem ID [3554]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 823.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − (x− y) yy′ − xy3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2-(x-y(x))*y(x)*diff(y(x),x)-x*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 1
c1 + x

y(x) = ex2
2 c1

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 34� �
DSolve[(y'[x])^2-(x-y[x])y[x] y'[x]-x y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x− c1

y(x) → c1e
x2
2

y(x) → 0
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24.29.2 problem 824
Internal problem ID [3555]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 824.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + xy2y′ + y3 = 0

3 Solution by Maple
Time used: 0.257 (sec). Leaf size: 127� �
dsolve(diff(y(x),x)^2+x*y(x)^2*diff(y(x),x)+y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 4
x2

y(x) = 0

y(x) = 2
√
2 xc1 − 2c21

c21 (c21 − 2x2)

y(x) = −
2
(√

2 xc1 + c21

)
c21 (c21 − 2x2)

y(x) = −

(√
2 xc1 − 2

)
c21

2 (c21x2 − 2)

y(x) =

(√
2 xc1 + 2

)
c21

2c21x2 − 4
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3 Solution by Mathematica
Time used: 0.67 (sec). Leaf size: 59� �
DSolve[(y'[x])^2+x y[x]^2 y'[x]+y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
e2c1 − iec1x

y(x) → 1
iec1x+ e2c1

y(x) → 0

y(x) → 4
x2
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24.29.3 problem 825
Internal problem ID [3556]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 825.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − 2x3y2y′ − 4y3x2 = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 135� �
dsolve(diff(y(x),x)^2-2*x^3*y(x)^2*diff(y(x),x)-4*x^2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = − 4
x4

y(x) = 0

y(x) =

(√
2 x2c1 − 2

)
c21

2c21x4 − 4

y(x) = −

(√
2 x2c1 + 2

)
c21

2 (c21x4 − 2)

y(x) = −
2
(√

2 x2c1 − c21

)
c21 (−2x4 + c21)

y(x) = 2
√
2 x2c1 + 2c21

c21 (−2x4 + c21)
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3 Solution by Mathematica
Time used: 1.282 (sec). Leaf size: 175� �
DSolve[(y'[x])^2-2 x^3 y[x]^2 y'[x]-4 x^2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
x
√

x4y(x) + 4 y(x)3/2 tanh−1
(√

x4y(x) + 4
x2
√

y(x)

)
2
√

x2y(x)3 (x4y(x) + 4)
− 1

4 log(y(x)) = c1, y(x)



Solve


xy(x)3/2

√
x4y(x) + 4 tanh−1

(√
x4y(x) + 4
x2
√

y(x)

)
2
√

x2y(x)3 (x4y(x) + 4)
− 1

4 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → − 4
x4
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24.29.4 problem 826
Internal problem ID [3557]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 826.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − xy
(
x2 + y2

)
y′ + x4y4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 38� �
dsolve(diff(y(x),x)^2-x*y(x)*(x^2+y(x)^2)*diff(y(x),x)+x^4*y(x)^4 = 0,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1

y(x) = − 1√
−x2 + c1

y(x) = c1e
x4
4

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 60� �
DSolve[(y'[x])^2-x y[x](x^2+y[x]^2)y'[x]+x^4 y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x2 − 2c1

y(x) → 1√
−x2 − 2c1

y(x) → c1e
x4
4

y(x) → 0
4999
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24.29.5 problem 827
Internal problem ID [3558]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 827.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + 2y3y′x+ y4 = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 51� �
dsolve(diff(y(x),x)^2+2*x*y(x)^3*diff(y(x),x)+y(x)^4 = 0,y(x), singsol=all)� �

y(x) = −1
x

y(x) = 1
x

y(x) = 0

y(x) = 1√
−c21 + 2c1x

y(x) = − 1√
−c21 + 2c1x

5000
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3 Solution by Mathematica
Time used: 0.968 (sec). Leaf size: 161� �
DSolve[(y'[x])^2+2 x y[x]^3 y'[x]+y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
√

x2y(x)2 − 1 y(x)2 tanh−1
(

xy(x)√
x2y(x)2 − 1

)
√

y(x)4 (x2y(x)2 − 1)
− log(y(x)) = c1, y(x)



Solve


y(x)2

√
x2y(x)2 − 1 tanh−1

(
xy(x)√

x2y(x)2 − 1

)
√

y(x)4 (x2y(x)2 − 1)
− log(y(x)) = c1, y(x)


y(x) → 0

y(x) → −1
x

y(x) → 1
x
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24.29.6 problem 828
Internal problem ID [3559]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 828.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 + 2yy′ cot(x)− y2 = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 61� �
dsolve(diff(y(x),x)^2+2*y(x)*diff(y(x),x)*cot(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) =
c1(tan2(x) + 1)

√
tan2(x)

tan2(x) + 1(
1 +

√
tan2(x) + 1

)
tan(x)

y(x) =
c1e

arctanh
(

1√
tan2(x)+1

)√
tan2(x) + 1

tan(x)

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 36� �
DSolve[(y'[x])^2+2 y[x] y'[x] Cot[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 csc2
(x
2

)
y(x) → c1 sec2

(x
2

)
y(x) → 0
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24.29.7 problem 829
Internal problem ID [3560]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 829.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − 3xy 2
3y′ + 9y 5

3 = 0

3 Solution by Maple
Time used: 0.234 (sec). Leaf size: 142� �
dsolve(diff(y(x),x)^2-3*x*y(x)^(2/3)*diff(y(x),x)+9*y(x)^(5/3) = 0,y(x), singsol=all)� �
y(x) = x6

64
y(x) = 0

ln(x) +
ln
(

64y(x)
x6 − 1

)
6 −

ln
(
4
(

y(x)
x6

) 1
3 − 1

)
6 −

ln
(
16
(

y(x)
x6

) 2
3 + 4

(
y(x)
x6

) 1
3 + 1

)
6

+
ln
(

y(x)
x6

)
6 −

√
−4
(
y(x)
x6

) 5
3

+
(
y(x)
x6

) 4
3

arctanh

√−4
(
y(x)
x6

) 1
3

+ 1


(

y(x)
x6

) 2
3

√
−4
(
y(x)
x6

) 1
3

+ 1

− c1 = 0
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3 Solution by Mathematica
Time used: 1.579 (sec). Leaf size: 165� �
DSolve[(y'[x])^2-3 x y[x]^(2/3) y'[x]+9 y[x]^(5/3)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
6 log(y(x))−

√(
x2 − 4 3

√
y(x)

)
y(x)4/3 tanh−1

 x√
x2 − 4 3

√
y(x)


√

x2 − 4 3
√

y(x) y(x)2/3
= c1, y(x)



Solve



√(
x2 − 4 3

√
y(x)

)
y(x)4/3 tanh−1

 x√
x2 − 4 3

√
y(x)


√

x2 − 4 3
√

y(x) y(x)2/3
+ 1

6 log(y(x)) = c1, y(x)


y(x) → 0
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24.29.8 problem 830
Internal problem ID [3561]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 830.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)2 − e4x−2y(y′ − 1) = 0

3 Solution by Maple
Time used: 0.954 (sec). Leaf size: 259� �
dsolve(diff(y(x),x)^2 = exp(4*x-2*y(x))*(diff(y(x),x)-1),y(x), singsol=all)� �

x−

√
− (4 e−4x+2y(x) − 1) e−4y(x)+8x e−4x+2y(x) arctanh

(
1√

−4 e−4x+2y(x) + 1

)
2
√

−4 e−4x+2y(x) + 1

−
ln
(
2 ey(x)−2x − 1

)
4 +

ln
(
ey(x)−2x)
2 −

ln
(
2 ey(x)−2x + 1

)
4 +

ln
(
4 e−4x+2y(x) − 1

)
4 − c1 = 0

x−
ln
(
2 ey(x)−2x − 1

)
4 +

ln
(
ey(x)−2x)
2 −

ln
(
2 ey(x)−2x + 1

)
4 +

ln
(
4 e−4x+2y(x) − 1

)
4

+

√
− (4 e−4x+2y(x) − 1) e−4y(x)+8x e−4x+2y(x) arctanh

(
1√

−4 e−4x+2y(x) + 1

)
2
√

−4 e−4x+2y(x) + 1
− c1 = 0

5005
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3 Solution by Mathematica
Time used: 1.14 (sec). Leaf size: 197� �
DSolve[(y'[x])^2==Exp[4 x -2 y[x]] (y'[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve

y(x)2 −
e−2x

√
e8x − 4e2y(x)+4x tanh−1

(
e2x√

e4x − 4e2y(x)

)
2
√

e4x − 4e2y(x)
= c1, y(x)



Solve

y(x)2 +
e−2x

√
e8x − 4e2y(x)+4x tanh−1

(
e2x√

e4x − 4e2y(x)

)
2
√

e4x − 4e2y(x)
= c1, y(x)


y(x) → 1

2

(
log
(
e8x

4

)
− 4x

)
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24.29.9 problem 831
Internal problem ID [3562]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 831.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2(y′)2 + y′x− 2y = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 36� �
dsolve(2*diff(y(x),x)^2+x*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = e
2LambertW

(
x e

c1
4

4

)
− c1

2 + e
LambertW

(
x e

c1
4

4

)
− c1

4
x

2

3 Solution by Mathematica
Time used: 2.484 (sec). Leaf size: 138� �
DSolve[2 (y'[x])^2+x y'[x]-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
2x
√

x2 + 16y(x) + 8y(x) tanh−1
(

x√
x2 + 16y(x)

)
− x2

2

8y(x) + 1
2 log(y(x)) = c1, y(x)



Solve

12 log(y(x))−

1
2x
√

x2 + 16y(x) + 8y(x) tanh−1
(

x√
x2 + 16y(x)

)
+ x2

2

8y(x) = c1, y(x)


y(x) → 0
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24.29.10 problem 832
Internal problem ID [3563]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 832.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

2(y′)2 − (1− x) y′ − y = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 29� �
dsolve(2*diff(y(x),x)^2-(1-x)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −1
8x

2 + 1
4x− 1

8
y(x) = 2c21 + c1x− c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[2 (y'[x])^2-(1-x)y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1 + 2c1)

y(x) → −1
8(x− 1)2
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24.29.11 problem 833
Internal problem ID [3564]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 833.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2(y′)2 − 2y′x2 + 3yx = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 109� �
dsolve(2*diff(y(x),x)^2-2*x^2*diff(y(x),x)+3*x*y(x) = 0,y(x), singsol=all)� �

y(x) = x3

6

y(x) = x3

3 −
(
x2 −

√
−6c1x

)
x

3 + c1

y(x) = x3

3 −
(
x2 +

√
−6c1x

)
x

3 + c1

y(x) = x3

3 +
(
−x2 −

√
−6c1x

)
x

3 + c1

y(x) = x3

3 +
(
−x2 +

√
−6c1x

)
x

3 + c1

5009
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3 Solution by Mathematica
Time used: 0.801 (sec). Leaf size: 146� �
DSolve[2 (y'[x])^2-2 x^2 y'[x]+3 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

13 log(y(x))−
2
√

x4 − 6xy(x) tanh−1
(√

x3 − 6y(x)
x3/2

)
3
√
x
√

x3 − 6y(x)
= c1, y(x)



Solve


2
√

x4 − 6xy(x) tanh−1
(√

x3 − 6y(x)
x3/2

)
3
√
x
√

x3 − 6y(x)
+ 1

3 log(y(x)) = c1, y(x)


y(x) → x3

6

5010
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24.29.12 problem 834
Internal problem ID [3565]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 834.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

2(y′)2 + 2(6y − 1) y′ + 3y(6y − 1) = 0

3 Solution by Maple
Time used: 0.458 (sec). Leaf size: 205� �
dsolve(2*diff(y(x),x)^2+2*(6*y(x)-1)*diff(y(x),x)+3*y(x)*(6*y(x)-1) = 0,y(x), singsol=all)� �
y(x) = 1

6

y(x) =
e−3xe3c1

(
−
√
6 e− 3x

2 e
3c1
2 + 3 e−3xe3c1

)
3 e−3xe3c1 − 2 − 2 e−3xe3c1 −

2
(
−
√
6 e− 3x

2 e
3c1
2 + 3 e−3xe3c1

)
3 (3 e−3xe3c1 − 2)

y(x) =
e−3xe3c1

(√
6 e− 3x

2 e
3c1
2 + 3 e−3xe3c1

)
3 e−3xe3c1 − 2 − 2 e−3xe3c1 −

2
(√

6 e− 3x
2 e

3c1
2 + 3 e−3xe3c1

)
3 (3 e−3xe3c1 − 2)

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 81� �
DSolve[2 (y'[x])^2+2(6 y[x]-1)y'[x]+3 y[x](6 y[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
6e

−3x+3c1
(
2e3x/2 + e3c1

)
y(x) → 1

6e
−3(x+2c1)

(
−1 + 2e 3x

2 +3c1
)

y(x) → 0

y(x) → 1
6
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24.29.13 problem 835
Internal problem ID [3566]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 835.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

3(y′)2 − 2y′x+ y = 0

5012



24.29. Various 29 CHAPTER 24. ORDINARY . . .

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 656� �
dsolve(3*diff(y(x),x)^2-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −3


(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

6

+ x2

6
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6


2

+ 2


(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

6

+ x2

6
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6

x

y(x) = −3


−

(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6

−

i
√
3


−54c1+x3+6

√
−3x3c1 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3x3c1 + 81c21

 1
3


2



2

+ 2


−

(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6

−

i
√
3


−54c1+x3+6

√
−3x3c1 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3x3c1 + 81c21

 1
3


2


x

y(x) = −3


−

(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6

+

i
√
3


−54c1+x3+6

√
−3x3c1 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3x3c1 + 81c21

 1
3


2



2

+ 2


−

(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3x3c1 + 81c21

) 1
3
+ x

6

+

i
√
3


−54c1+x3+6

√
−3x3c1 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3x3c1 + 81c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 4.615 (sec). Leaf size: 1098� �
DSolve[3 (y'[x])^2-2 x y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 1
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 2
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 3
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 4
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 5
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 6
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 1
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 2
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 3
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 4
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 5
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 6
]

y(x) → 0
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24.29.14 problem 836
Internal problem ID [3567]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 836.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

3(y′)2 + 4y′x+ x2 − y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 111� �
dsolve(3*diff(y(x),x)^2+4*x*diff(y(x),x)+x^2-y(x) = 0,y(x), singsol=all)� �

y(x) = −x2

3

y(x) = −5x2

12 −
x
(
−x−

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 −
x
(
−x+

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 +
x
(
x−

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 +
x
(
x+

√
3 c1

)
6 + c21

4

5015
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3 Solution by Mathematica
Time used: 5.095 (sec). Leaf size: 149� �
DSolve[3 (y'[x])^2+4 x y'[x]+x^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36

(
−9x2 + 6x− 2

√
3
√

e2c1(x+ 1)2 + 3 + e2c1
)

y(x) → 1
36

(
−9x2 + 6x+ 2

√
3
√

e2c1(x+ 1)2 + 3 + e2c1
)

y(x) → 1
12(−x+ 1 + ec1) (3x+ 1 + ec1)

y(x) → −x2

3

y(x) → 1
12((2− 3x)x+ 1)

5016



24.29. Various 29 CHAPTER 24. ORDINARY . . .

24.29.15 problem 837
Internal problem ID [3568]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 837.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

4(y′)2 − 9x = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 19� �
dsolve(4*diff(y(x),x)^2 = 9*x,y(x), singsol=all)� �

y(x) = −x
3
2 + c1

y(x) = x
3
2 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[4 (y'[x])^2==9 x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3/2 + c1

y(x) → x3/2 + c1
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24.29.16 problem 838
Internal problem ID [3569]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 838.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

4(y′)2 + 2x e−2yy′ − e−2y = 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 122� �
dsolve(4*diff(y(x),x)^2+2*x*exp(-2*y(x))*diff(y(x),x)-exp(-2*y(x)) = 0,y(x), singsol=all)� �
y(x) = −

ln
(
− 4

x2

)
2

y(x) = c1

−arctanh

 x

RootOf
(
_Z 2 − x2 − 4 eRootOf

(
x2
(
tanh2

(
−_Z

2 +c1
))

+4 e_Z
(
tanh2

(
−_Z

2 +c1
))

−x2
))


y(x) = c1

+arctanh

 x

RootOf
(
_Z 2 − x2 − 4 eRootOf

(
x2
(
tanh2

(
−_Z

2 +c1
))

+4 e_Z
(
tanh2

(
−_Z

2 +c1
))

−x2
))
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3 Solution by Mathematica
Time used: 1.664 (sec). Leaf size: 119� �
DSolve[4 (y'[x])^2+2 x Exp[-2 y[x]] y'[x]-Exp[-2 y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
−e

c1
2
√
−x+ ec1

)
y(x) → log

(
e

c1
2
√
−x+ ec1

)
y(x) → log

(
−e

c1
2
√
x+ ec1

)
y(x) → log

(
e

c1
2
√
x+ ec1

)
y(x) → 1

2 log
(
−x2

4

)
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24.29.17 problem 839
Internal problem ID [3570]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 839.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

4(y′)2 + 2 e2x−2yy′ − e2x−2y = 0

3 Solution by Maple
Time used: 1.622 (sec). Leaf size: 137� �
dsolve(4*diff(y(x),x)^2+2*exp(2*x-2*y(x))*diff(y(x),x)-exp(2*x-2*y(x)) = 0,y(x), singsol=all)� �
y(x) = c1

−arctanh

 1

RootOf
(
_Z 2 − 4 eRootOf

(
16 e2_Z

(
tanh2

(
−_Z

2 −x+c1
))

+8 e_Z
(
tanh2

(
−_Z

2 −x+c1
))

+tanh2
(
−_Z

2 −x+c1
)
−4 e_Z−1

)
− 1
)


y(x) = c1

+arctanh

 1

RootOf
(
_Z 2 − 4 eRootOf

(
16 e2_Z

(
tanh2

(
−_Z

2 −x+c1
))

+8 e_Z
(
tanh2

(
−_Z

2 −x+c1
))

+tanh2
(
−_Z

2 −x+c1
)
−4 e_Z−1

)
− 1
)
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3 Solution by Mathematica
Time used: 1.013 (sec). Leaf size: 176� �
DSolve[4 (y'[x])^2+2 Exp[2 x-2 y[x]] y'[x]-Exp[2 x-2 y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

y(x)−
e−x
√

4e2(y(x)+x) + e4x tanh−1
(

ex√
4e2y(x) + e2x

)
√

4e2y(x) + e2x
= c1, y(x)



Solve

y(x) +
e−x
√

4e2(y(x)+x) + e4x tanh−1
(

ex√
4e2y(x) + e2x

)
√

4e2y(x) + e2x
= c1, y(x)


y(x) → 1

2

(
log
(
−e4x

4

)
− 2x

)
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24.29.18 problem 840
Internal problem ID [3571]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 840.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

5(y′)2 + 3y′x− y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 85� �
dsolve(5*diff(y(x),x)^2+3*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

c1(
−30x− 10

√
9x2 + 20y(x)

) 3
2
+ 2x

5 −
√
9x2 + 20y(x)

5 = 0

c1(
−30x+ 10

√
9x2 + 20y(x)

) 3
2
+ 2x

5 +
√
9x2 + 20y(x)

5 = 0
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3 Solution by Mathematica
Time used: 3.342 (sec). Leaf size: 771� �
DSolve[5 (y'[x])^2+3 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12e5c1x+ 1800#1e5c1x3 + 216e5c1x5

− 200000e10c1&, 1
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12e5c1x+ 1800#1e5c1x3 + 216e5c1x5

− 200000e10c1&, 2
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12e5c1x+ 1800#1e5c1x3 + 216e5c1x5

− 200000e10c1&, 3
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12e5c1x+ 1800#1e5c1x3 + 216e5c1x5

− 200000e10c1&, 4
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12e5c1x+ 1800#1e5c1x3 + 216e5c1x5

− 200000e10c1&, 5
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12e5c1x

− 1800#1e5c1x3 − 216e5c1x5 − e10c1&, 1
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12e5c1x

− 1800#1e5c1x3 − 216e5c1x5 − e10c1&, 2
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12e5c1x

− 1800#1e5c1x3 − 216e5c1x5 − e10c1&, 3
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12e5c1x

− 1800#1e5c1x3 − 216e5c1x5 − e10c1&, 4
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12e5c1x

− 1800#1e5c1x3 − 216e5c1x5 − e10c1&, 5
]

y(x) → 0
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24.29.19 problem 841
Internal problem ID [3572]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 841.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

5(y′)2 + 6y′x− 2y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 85� �
dsolve(5*diff(y(x),x)^2+6*x*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

c1(
−15x− 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 −
√

9x2 + 10y(x)
5 = 0

c1(
−15x+ 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 +
√

9x2 + 10y(x)
5 = 0
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3 Solution by Mathematica
Time used: 3.694 (sec). Leaf size: 771� �
DSolve[5 (y'[x])^2+6 x y'[x]-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
4#15 + 4#14x2 +#13x4 + 1000#12e5c1x+ 900#1e5c1x3 + 216e5c1x5

− 25000e10c1&, 1
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12e5c1x+ 900#1e5c1x3 + 216e5c1x5

− 25000e10c1&, 2
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12e5c1x+ 900#1e5c1x3 + 216e5c1x5

− 25000e10c1&, 3
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12e5c1x+ 900#1e5c1x3 + 216e5c1x5

− 25000e10c1&, 4
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12e5c1x+ 900#1e5c1x3 + 216e5c1x5

− 25000e10c1&, 5
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12e5c1x− 900#1e5c1x3

− 216e5c1x5 − e10c1&, 1
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12e5c1x− 900#1e5c1x3

− 216e5c1x5 − e10c1&, 2
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12e5c1x− 900#1e5c1x3

− 216e5c1x5 − e10c1&, 3
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12e5c1x− 900#1e5c1x3

− 216e5c1x5 − e10c1&, 4
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12e5c1x− 900#1e5c1x3

− 216e5c1x5 − e10c1&, 5
]

y(x) → 0
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24.29.20 problem 842
Internal problem ID [3573]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 842.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

9(y′)2 + 3xy4y′ + y5 = 0

3 Solution by Maple
Time used: 0.235 (sec). Leaf size: 109� �
dsolve(9*diff(y(x),x)^2+3*x*y(x)^4*diff(y(x),x)+y(x)^5 = 0,y(x), singsol=all)� �

y(x) = 4 1
3

x
2
3

y(x) = − 4 1
3

2x 2
3
− i

√
3 4 1

3

2x 2
3

y(x) = − 4 1
3

2x 2
3
+ i

√
3 4 1

3

2x 2
3

y(x) = 0

y(x) =

RootOf

− ln(x) +
∫ _Z 3_a3

2 +
3

√
_a3 (_a3 − 4)

2 −6
_a(_a3−4) d_a + c1


x

2
3
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3 Solution by Mathematica
Time used: 1.186 (sec). Leaf size: 212� �
DSolve[9 (y'[x])^2+3 x y[x]^4 y'[x]+y[x]^5==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
√
x2y(x)3 − 4 y(x)5/2 tanh−1

(
xy(x)3/2√

x2y(x)3 − 4

)
√

y(x)5 (x2y(x)3 − 4)
− 3

2 log(y(x)) = c1, y(x)



Solve


y(x)5/2

√
x2y(x)3 − 4 tanh−1

(
xy(x)3/2√

x2y(x)3 − 4

)
√

y(x)5 (x2y(x)3 − 4)
− 3

2 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → (−2)2/3
x2/3

y(x) → 22/3
x2/3

y(x) → −
3
√
−1 22/3
x2/3
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24.29.21 problem 843
Internal problem ID [3574]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 843.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 − a = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 25� �
dsolve(x*diff(y(x),x)^2 = a,y(x), singsol=all)� �

y(x) = 2
√
ax + c1

y(x) = −2
√
ax + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39� �
DSolve[x (y'[x])^2==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
a
√
x + c1

y(x) → 2
√
a
√
x + c1
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24.29.22 problem 844
Internal problem ID [3575]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 844.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 + x2 − a = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 46� �
dsolve(x*diff(y(x),x)^2 = -x^2+a,y(x), singsol=all)� �

y(x) =
∫ √

x (−x2 + a)
x

dx+ c1

y(x) =
∫

−
√
x (−x2 + a)

x
dx+ c1

3 Solution by Mathematica
Time used: 5.668 (sec). Leaf size: 93� �
DSolve[x (y'[x])^2==(a-x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2

√
x (a− x2)3/2Hypergeometric2F1

(
1, 74 ,

5
4 ,

x2

a

)
+ ac1

a

y(x) →
2
√
x (a− x2)3/2Hypergeometric2F1

(
1, 74 ,

5
4 ,

x2

a

)
+ ac1

a
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24.29.23 problem 845
Internal problem ID [3576]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 845.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x)^2 = y(x),y(x), singsol=all)� �

y(x) = 0

y(x) = (x+ √
c1x )2

x

y(x) = (−x+ √
c1x )2

x

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 46� �
DSolve[x (y'[x])^2==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2

√
x + c1

) 2

y(x) → 1
4
(
2
√
x + c1

) 2

y(x) → 0
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24.29.24 problem 846
Internal problem ID [3577]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 846.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + x− 2y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 73� �
dsolve(x*diff(y(x),x)^2+x-2*y(x) = 0,y(x), singsol=all)� �

y(x) =


(
LambertW

(√
c1x
c1

)
+ 1
)2

2 LambertW
(√

c1x
c1

)2 + 1
2

x

y(x) =


(
LambertW

(
−
√
c1x
c1

)
+ 1
)2

2 LambertW
(
−
√
c1x
c1

)2 + 1
2

x
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3 Solution by Mathematica
Time used: 0.565 (sec). Leaf size: 97� �
DSolve[x (y'[x])^2+x-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2√
2y(x)
x

− 1 − 1
− 2 log

(√
2y(x)
x

− 1 − 1
)

= log(x) + c1, y(x)



Solve

 2√
2y(x)
x

− 1 + 1
+ 2 log

(√
2y(x)
x

− 1 + 1
)

= − log(x) + c1, y(x)
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24.29.25 problem 847
Internal problem ID [3578]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 847.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 + y′ − y = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 57� �
dsolve(x*diff(y(x),x)^2+diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = e2RootOf
(
−x e2_Z+2 e_Zx+_Z+c1−x−e_Z)

x+ eRootOf
(
−x e2_Z+2 e_Zx+_Z+c1−x−e_Z)

3 Solution by Mathematica
Time used: 0.916 (sec). Leaf size: 46� �
DSolve[x (y'[x])^2+y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = log(K[1])−K[1]
(K[1]− 1)2 + c1

(K[1]− 1)2 , y(x) = xK[1]2 +K[1]
}
, {y(x), K[1]}

]
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24.29.26 problem 848
Internal problem ID [3579]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 848.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 + 2y′ − y = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 63� �
dsolve(x*diff(y(x),x)^2+2*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = e2RootOf
(
−x e2_Z+2 e_Zx−2 e_Z+c1+2_Z−x

)
x+ 2 eRootOf

(
−x e2_Z+2 e_Zx−2 e_Z+c1+2_Z−x

)

3 Solution by Mathematica
Time used: 13.281 (sec). Leaf size: 50� �
DSolve[x (y'[x])^2+2 y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = 2 log(K[1])− 2K[1]
(K[1]− 1)2 + c1

(K[1]− 1)2 , y(x) = xK[1]2 + 2K[1]
}
, {y(x), K[1]}

]
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24.29.27 problem 849
Internal problem ID [3580]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 849.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 − 2y′ − y = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 63� �
dsolve(x*diff(y(x),x)^2-2*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = e2RootOf
(
−x e2_Z+2 e_Zx+2 e_Z+c1−2_Z−x

)
x− 2 eRootOf

(
−x e2_Z+2 e_Zx+2 e_Z+c1−2_Z−x

)

3 Solution by Mathematica
Time used: 1.428 (sec). Leaf size: 50� �
DSolve[x (y'[x])^2-2 y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = 2K[1]− 2 log(K[1])
(K[1]− 1)2 + c1

(K[1]− 1)2 , y(x) = xK[1]2 − 2K[1]
}
, {y(x), K[1]}

]
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24.29.28 problem 850
Internal problem ID [3581]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 850.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 + 4y′ − 2y = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 64� �
dsolve(x*diff(y(x),x)^2+4*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �
y(x) = e2RootOf

(
−x e2_Z+4 e_Zx−4 e_Z+c1+8_Z−4x

)
x

2 + 2 eRootOf
(
−x e2_Z+4 e_Zx−4 e_Z+c1+8_Z−4x

)

3 Solution by Mathematica
Time used: 30.855 (sec). Leaf size: 90� �
DSolve[x (y'[x])^2+4 y'[x]-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x =

−2(2K[1]− y(K[1]))
K[1]2 , y(x)= 4

(
2

K[1]+log(K[1])
)
exp

(
−4
(
1
2 log(2−K[1])− 1

2 log(K[1])
))

+ c1 exp
(
−4
(
1
2 log(2−K[1])− 1

2 log(K[1])
))}

, {y(x), K[1]}
]
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24.29.29 problem 851
Internal problem ID [3582]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 851.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + y′x− y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 69� �
dsolve(x*diff(y(x),x)^2+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =


1

4 LambertW

− 1

2

√
c1
x


2 + 1

2LambertW

− 1

2

√
c1
x




x

y(x) =


1

4 LambertW

 1

2

√
c1
x


2 + 1

2LambertW

 1

2

√
c1
x




x
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3 Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 102� �
DSolve[x (y'[x])^2+x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 1√
4y(x)
x

+ 1 − 1
− log

(√
4y(x)
x

+ 1 − 1
)

= log(x)
2 + c1, y(x)



Solve

 1√
4y(x)
x

+ 1 + 1
+ log

(√
4y(x)
x

+ 1 + 1
)

= − log(x)
2 + c1, y(x)


y(x) → 0
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24.29.30 problem 852
Internal problem ID [3583]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 852.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 −
(
x2 + 1

)
y′ + x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x)^2-(x^2+1)*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) = ln(x) + c1

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[x (y'[x])^2-(1+x^2)y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c1

y(x) → log(x) + c1
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24.29.31 problem 853
Internal problem ID [3584]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 853.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

x(y′)2 + yy′ + a = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 146� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

−
c1

(
−y(x)+

√
−4ax+ y(x)2

x

) 3
2

x2(
−y(x) +

√
−4ax+ y(x)2

)2 + x+ 4a x2

3
(
−y(x) +

√
−4ax+ y(x)2

)2 = 0

(
−2y(x)−2

√
−4ax+ y(x)2

x

) 3
2

x2c1(
y(x) +

√
−4ax+ y(x)2

)2 + x+ 4a x2

3
(
y(x) +

√
−4ax+ y(x)2

)2 = 0

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 4845� �
DSolve[x (y'[x])^2+y[x] y'[x]+a==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.29.32 problem 854
Internal problem ID [3585]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 854.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Clairaut]

Solve

x(y′)2 − yy′ + a = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)^2-y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

y(x) = c1x+ a

c1

y(x) = c1
√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 53� �
DSolve[x (y'[x])^2-y[x] y'[x]+a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a

c1
+ c1x

y(x) → Indeterminate

y(x) → −2
√
a
√
x

y(x) → 2
√
a
√
x
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24.29.33 problem 855
Internal problem ID [3586]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 855.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − yy′ + ax = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 50� �
dsolve(x*diff(y(x),x)^2-y(x)*diff(y(x),x)+a*x = 0,y(x), singsol=all)� �

y(x) =
(
−aLambertW

(
− x2

c21a

)
+ a

)
c1

√√√√− x2

c21aLambertW
(
− x2

c21a

)
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3 Solution by Mathematica
Time used: 0.777 (sec). Leaf size: 167� �
DSolve[x (y'[x])^2-y[x] y'[x]+a x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



4aArcTan

 y(x)

x

√
4a− y(x)2

x2

+
y(x)


√
4a− y(x)2

x2 − iy(x)
x


x

8a = 1
2i log(x) + c1, y(x)



Solve



4aArcTan

 y(x)

x

√
4a− y(x)2

x2

+
y(x)


√
4a− y(x)2

x2 + iy(x)
x


x

8a = c1 −
1
2i log(x), y(x)
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24.29.34 problem 857
Internal problem ID [3587]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 857.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 + yy′ + x3 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 337� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)+x^3 = 0,y(x), singsol=all)� �
∫ x

_b
− −y(x) +

√
−4_a4 + y(x)2

_a
(
−5y(x) +

√
−4_a4 + y(x)2

)d_a +
∫ y(x)

−

2

8

∫ x

_b
_a3−5_f+

√
−4_a4 + _f 2

2√
−4_a4 + _f 2

d_a

√−4x4 + _f 2 − 40

∫ x

_b
_a3−5_f+

√
−4_a4 + _f 2

2√
−4_a4 + _f 2

d_a

_f − 1


−5_f +

√
−4x4 + _f 2

d_f

+ c1 = 0∫ x

_b
− y(x) +

√
−4_a4 + y(x)2(√

−4_a4 + y(x)2 + 5y(x)
)
_a

d_a

+
∫ y(x)

16

∫ x

_b
_a3√−4_a4 + _f 2 +5_f

2√
−4_a4 + _f 2

d_a

√−4x4 + _f 2 + 80

∫ x

_b
_a3√−4_a4 + _f 2 +5_f

2√
−4_a4 + _f 2

d_a

_f − 2

√
−4x4 + _f 2 + 5_f

d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 25.041 (sec). Leaf size: 107� �
DSolve[x (y'[x])^2+y[x] y'[x]+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2InverseFunction
[∫ #1

1

1
5K[2] +

√
K[2]2 − 4

dK[2]&
] [∫ x

1
− 1
2K[3]dK[3] + c1

]

y(x) → x2InverseFunction
[∫ #1

1

1√
K[4]2 − 4 − 5K[4]

dK[4]&
] [∫ x

1

1
2K[5]dK[5] + c1

]
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24.29.35 problem 858
Internal problem ID [3588]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 29
Problem number: 858.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − yy′ + ay = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 55� �
dsolve(x*diff(y(x),x)^2-y(x)*diff(y(x),x)+a*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = −
x
(
−LambertW

(
− x e

c1a

)
+ 1
)2

a2

−
(
−LambertW

(
− x e

c1a

)
+ 1
)
a+ a
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3 Solution by Mathematica
Time used: 0.875 (sec). Leaf size: 170� �
DSolve[x (y'[x])^2-y[x] y'[x]+a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

√
y(x)
x

√
y(x)
x

− 4a − 4a tanh−1


√

y(x)
x√

y(x)
x

− 4a

+ y(x)
x

4a = log(x)
2 + c1, y(x)



Solve

y(x)4ax −

√
y(x)
x

√
y(x)
x

− 4a

4a + tanh−1


√

y(x)
x√

y(x)
x

− 4a

 = − log(x)
2 + c1, y(x)


y(x) → 0
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24.30.1 problem 859
Internal problem ID [3589]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 859.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 + yy′ − y4 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 99� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)-y(x)^4 = 0,y(x), singsol=all)� �

y(x) = − 1
2
√
−x

y(x) = 1
2
√
−x

y(x) = 0

y(x) = −

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

2x tanh
(
− ln(x)

2 + c1
2

)

y(x) =

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

2x tanh
(
− ln(x)

2 + c1
2

)
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3 Solution by Mathematica
Time used: 0.508 (sec). Leaf size: 84� �
DSolve[x (y'[x])^2+y[x] y'[x]-y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2e
c1
2

−4x+ ec1

y(x) → 2e
c1
2

−4x+ ec1

y(x) → 0

y(x) → − i

2
√
x

y(x) → i

2
√
x
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24.30.2 problem 860
Internal problem ID [3590]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 860.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

x(y′)2 + (a− y) y′ + b = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)^2+(a-y(x))*diff(y(x),x)+b = 0,y(x), singsol=all)� �

y(x) = c1x+ c1a+ b

c1

y(x) = c1
√
x + a

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 58� �
DSolve[x (y'[x])^2+(a-y[x])y'[x]+b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ b

c1
+ c1x

y(x) → Indeterminate

y(x) → a− 2
√
b
√
x

y(x) → a+ 2
√
b
√
x
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24.30.3 problem 861
Internal problem ID [3591]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 861.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

x(y′)2 + (x− y) y′ + 1− y = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)^2+(x-y(x))*diff(y(x),x)+1-y(x) = 0,y(x), singsol=all)� �

y(x) = (−c21 − c1)x
−c1 − 1 − 1

−c1 − 1

y(x) = −x+ c1
√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 46� �
DSolve[x (y'[x])^2+(x-y[x])y'[x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
1 + c1

y(x) → −x− 2
√
x

y(x) → 2
√
x − x
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24.30.4 problem 862
Internal problem ID [3592]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 862.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

x(y′)2 + (x− y + a) y′ − y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)^2+(a+x-y(x))*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −(c21 + c1)x
−c1 − 1 − c1a

−c1 − 1

y(x) = c1
√
x + a− x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 60� �
DSolve[x (y'[x])^2+(a+x-y[x])y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ a

1 + c1

)
y(x) →

(√
a − i

√
x
)2

y(x) →
(√

a + i
√
x
)2
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24.30.5 problem 863
Internal problem ID [3593]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 863.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x(y′)2 − (3x− y) y′ + y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 136� �
dsolve(x*diff(y(x),x)^2-(3*x-y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = x

−
c1
(
−y(x) + 5x+

√
9x2 − 10xy(x) + y(x)2

)
x

(
−y(x)+3x+

√
9x2 − 10xy(x) + y(x)2

x

) 3
2

+ x = 0

(
y(x)− 5x+

√
9x2 − 10xy(x) + y(x)2

)
c1

x

(
−2y(x)+6x−2

√
9x2 − 10xy(x) + y(x)2

x

) 3
2
+ x = 0
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3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 1248� �
DSolve[x (y'[x])^2-(3 x-y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

x2
(

−23887872e4c1x4−34560e8c1x2+192
√
3 x

√
−e8c1 (−1728x2 + e4c1) 3 +e12c1

x3

)
2/3 + e4c1x

13824x+
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

+ e8c1

768x2 3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√
−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

y(x)

→

(
−1−i

√
3
)
e4c1

(
13824x2+e4c1

)

x2
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

+ i
(√

3 + i
)

3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3 + 2e4c1
x

1536
y(x)

→

i

(√
3 +i

)
e4c1

(
13824x2+e4c1

)

x2
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

−
(
1 + i

√
3
)

3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3 + 2e4c1
x

1536
y(x)

→

−4+6912e4c1x2

3
√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1
− 4e−8c1 3

√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 4e−4c1

384x
y(x)

→

(
−4−4i

√
3
)(

−1+1728e4c1x2)
3
√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1
+
(
4− 4i

√
3
)
e−8c1 3

√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 8e−4c1

768x
y(x)

→

4i
(√

3 +i

)(
−1+1728e4c1x2)

3
√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1
+
(
4 + 4i

√
3
)
e−8c1 3

√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 8e−4c1

768x
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24.30.6 problem 864
Internal problem ID [3594]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 864.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

x(y′)2 + a+ bx− y − by = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 77� �
dsolve(x*diff(y(x),x)^2+a+b*x-y(x)-b*y(x) = 0,y(x), singsol=all)� �

y(x) = −

((
RootOf

(
_Z
√

x

c1
− b

√
x

c1
− _Z

1
b

(
x
c1

) 1
2b +

√
x

c1

)
+ 1
)2

+ b

)
x

−1− b
− a

−1− b
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3 Solution by Mathematica
Time used: 58.586 (sec). Leaf size: 1050� �
DSolve[x (y'[x])^2+(a+b x-y[x])-b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(b+ 1)

2
√
−b ArcTan

 (b+1)
(√

−b
√
x
√
−a+ by(x)− bx+ y(x) +b(x−y(x))

)
+ab

√
b (−a+by(x)+y(x))

−
√
b

2
√
−b2 ArcTan

 (b+1)
(√

−b
√
x
√

−a+ by(x)− bx+ y(x) +bx−y(x)
)
+a

√
b (−a+by(x)+y(x))

+ 2(b− 1) log
(
(b+ 1)

(√
−a+ by(x)− bx+ y(x) −

√
−b

√
x
))

+ log
(
b(a+ (b+ 1)(x− y(x)))

(
2
√
−b

√
x
√
−a+ by(x)− bx+ y(x) + a− by(x) + 2bx− y(x)

))
− b log

(
(a+ (b+ 1)(bx− y(x)))

(
2
√
−b

√
x
√
−a+ by(x)− bx+ y(x) + a− by(x) + 2bx− y(x)

))
√
b (b2 − 1)

+
(b+ 1)

(
log(a+ (b+ 1)(x− y(x)))− b log(a+ (b+ 1)(bx− y(x)))− 2 log

(√
−a+ by(x)− bx+ y(x) +

√
x
)
+ 2b log

(√
−a+ by(x)− bx+ y(x) + b

√
x
)
+ 2 tanh−1

(√
−a+ by(x)− bx+ y(x)√

x

)
− 2b tanh−1

(√
−a+ by(x)− bx+ y(x)

b
√
x

))
b2 − 1 = c1, y(x)



Solve



(b+ 1)

√
−b

2
√
−b2 ArcTan

 (b+1)
(√

−b
√
x
√
−a+ by(x)− bx+ y(x) +bx−y(x)

)
+a

√
b (−a+by(x)+y(x))

− 2(b− 1) log
(
(b+ 1)

(√
−a+ by(x)− bx+ y(x) −

√
−b

√
x
))

− log
(
b(a+ (b+ 1)(x− y(x)))

(
2
√
−b

√
x
√

−a+ by(x)− bx+ y(x) + a− by(x) + 2bx− y(x)
))

+ b log
(
(a+ (b+ 1)(bx− y(x)))

(
2
√
−b

√
x
√
−a+ by(x)− bx+ y(x) + a− by(x) + 2bx− y(x)

))+ 2
√
b ArcTan

 (b+1)
(√

−b
√
x
√

−a+ by(x)− bx+ y(x) +b(x−y(x))
)
+ab

√
b (−a+by(x)+y(x))


√
−b (b2 − 1)

+

(b+ 1)

2
√
b
√
−b2 tanh−1

√−a+ by(x)− bx+ y(x)
b

√
x


√
−b

+ log(a+ (b+ 1)(x− y(x)))− b log(a+ (b+ 1)(bx− y(x)))− 2 log
(√

−a+ by(x)− bx+ y(x) −
√
x
)
+ 2b log

(√
−a+ by(x)− bx+ y(x) − b

√
x
)
− 2 tanh−1

(√
−a+ by(x)− bx+ y(x)√

x

)
b2 − 1 = c1, y(x)
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24.30.7 problem 865
Internal problem ID [3595]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 865.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + a = 0
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3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 897� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �
y(x)

=


−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

6c1 + 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ x

3c1

x

2
+ a−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

3c1 + 4x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ 2x

3c1

y(x)

=


−

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

12c1 − x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ x

3c1 −

i

√
3



−36c21a+8x3+12

√
a (9c21a− 4x3) c1


1
3

6c1
− 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1


1
3


2


x

2
+ a

−

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

6c1 − 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ 2x

3c1 − i
√
3


−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

6c1 − 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3


y(x)

=


−

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

12c1 − x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ x

3c1 +

i

√
3



−36c21a+8x3+12

√
a (9c21a− 4x3) c1


1
3

6c1
− 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1


1
3


2


x

2
+ a

−

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

6c1 − 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
+ 2x

3c1 + i
√
3


−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3

6c1 − 2x2

3c1

−36c21a+8x3+12

√
a (9c21a− 4x3) c1

 1
3
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3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 1550� �
DSolve[x (y'[x])^2-2 y[x] y'[x]+a==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e−

3c1
2

(
a4x4 +

(
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

)
2/3 − a2x2 3

√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1 + 8ae3c1x

)
4 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
ie−

3c1
2

(
−
((√

3 − i
)
a4x4

)
+
(√

3 + i
)(

−a6x6 + 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 + 8e6c1
)

2/3 + 2ia2x2 3
√

−a6x6 + 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 + 8e6c1 − 8
(√

3 − i
)
ae3c1x

)
8 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)
a4x4 +

(
−1− i

√
3
)(

−a6x6 + 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 + 8e6c1
)

2/3 − 2a2x2 3
√

−a6x6 + 20a3e3c1x3 + 8
√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1 + 8i

(√
3 + i

)
ae3c1x

)
8 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
e−

3c1
2

(
a4x4 +

(
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

)
2/3 + a2x2 3

√
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1 + 8ae3c1x

)
4 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1

y(x)

→
e−

3c1
2

((
−1− i

√
3
)
a4x4 + i

(√
3 + i

)(
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

)
2/3 + 2a2x2 3

√
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1 +

(
−8− 8i

√
3
)
ae3c1x

)
8 3
√

a6x6 − 20a3e3c1x3 + 8
√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)
a4x4 +

(
−1− i

√
3
)(

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1
)

2/3 + 2a2x2 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1 + 8i
(√

3 + i
)
ae3c1x

)
8 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1
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24.30.8 problem 867
Internal problem ID [3596]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 867.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + ax = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 22� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+a*x = 0,y(x), singsol=all)� �

y(x) =

(
x2

c21
+ a
)
c1

2
y(x) = c1x
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3 Solution by Mathematica
Time used: 10.43 (sec). Leaf size: 330� �
DSolve[x (y'[x])^2-2 y[x] y'[x]+a x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
a x tan(c1 − i log(x))√
sec2(c1 − i log(x))

y(x) →
√
a x tan(c1 − i log(x))√
sec2(c1 − i log(x))

y(x) → −
√
a x tan(i log(x) + c1)√
sec2(i log(x) + c1)

y(x) →
√
a x tan(i log(x) + c1)√
sec2(i log(x) + c1)

y(x) → −
√
a x

y(x) →
√
a x

y(x) → −
i
√
a e2iInterval[{0,π}]

√
x2e2iInterval[{0,π}]

(x2 + e2iInterval[{0,π}])2
(
x4 − e2iInterval[{0,π}]

)
2x

y(x) →
i
√
a e2iInterval[{0,π}]

√
x2e2iInterval[{0,π}]

(x2 + e2iInterval[{0,π}])2
(
x4 − e2iInterval[{0,π}]

)
2x
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24.30.9 problem 868
Internal problem ID [3597]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 868.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + x+ 2y = 0

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+x+2*y(x) = 0,y(x), singsol=all)� �

y(x) = −

(
(c1+x)2

c21
+ 1
)
x

−2(c1+x)
c1

+ 2

y(x) = c1x

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 78� �
DSolve[x (y'[x])^2-2 y[x] y'[x]+x +2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−c1x2 + x− ec1

y(x) → −ec1x2 + x− e−c1

2
y(x) → x−

√
2 x

y(x) →
(
1 +

√
2
)
x
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24.30.10 problem 869
Internal problem ID [3598]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 869.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 − 3yy′ + 9x2 = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 43� �
dsolve(x*diff(y(x),x)^2-3*y(x)*diff(y(x),x)+9*x^2 = 0,y(x), singsol=all)� �

y(x) = 4x3 + c21
2c1

y(x) = c21x
3 + 4
2c1

y(x) = c1x
3
2

3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 79� �
DSolve[x (y'[x])^2-3 y[x] y'[x]+9 x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

− 3c1
2
(
4x3 + e3c1

)
y(x) → 1

2e
− 3c1

2
(
4x3 + e3c1

)
y(x) → −2x3/2

y(x) → 2x3/2
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24.30.11 problem 870
Internal problem ID [3599]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 870.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 − (2x+ 3y) y′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)^2-(2*x+3*y(x))*diff(y(x),x)+6*y(x) = 0,y(x), singsol=all)� �

y(x) = x3c1

y(x) = 2x+ c1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26� �
DSolve[x (y'[x])^2-(2 x+3 y[x])y'[x]+6 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
3

y(x) → 2x+ c1

y(x) → 0
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24.30.12 problem 871
Internal problem ID [3600]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 871.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

x(y′)2 − ayy′ + b = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 646� �
dsolve(x*diff(y(x),x)^2-a*y(x)*diff(y(x),x)+b = 0,y(x), singsol=all)� �

c1

(
2
(

ay(x)+
√

a2y(x)2 − 4bx
2x

) 1
a−1

a3y(x)2 + 2
√

a2y(x)2 − 4bx
(

ay(x)+
√

a2y(x)2 − 4bx
2x

) 1
a−1

a2y(x)−
(

ay(x)+
√

a2y(x)2 − 4bx
2x

) 1
a−1

a2y(x)2 −
√

a2y(x)2 − 4bx
(

ay(x)+
√

a2y(x)2 − 4bx
2x

) 1
a−1

ay(x)− 4
(

ay(x)+
√
a2y(x)2 − 4bx

2x

) 1
a−1

abx+ 2
(

ay(x)+
√
a2y(x)2 − 4bx

2x

) 1
a−1

bx

)
(
ay(x) +

√
a2y(x)2 − 4bx

)2
+ x− 4b x2

(2a− 1)
(
ay(x) +

√
a2y(x)2 − 4bx

)2 = 0

c1

(
−2
(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

a3y(x)2 + 2
√
a2y(x)2 − 4bx

(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

a2y(x) +
(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

a2y(x)2 −
√

a2y(x)2 − 4bx
(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

ay(x) + 4
(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

abx− 2
(
−−ay(x)+

√
a2y(x)2 − 4bx

2x

) 1
a−1

bx

)
(
−ay(x) +

√
a2y(x)2 − 4bx

)2
+ x− 4b x2

(2a− 1)
(
−ay(x) +

√
a2y(x)2 − 4bx

)2 = 0
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3 Solution by Mathematica
Time used: 0.847 (sec). Leaf size: 143� �
DSolve[x (y'[x])^2-a y[x] y'[x]+b==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2
(
(a− 1) log

(√
a2y(x)2 − 4bx + (a− 1)y(x)

)
+ a log

(√
a2y(x)2 − 4bx − ay(x)

))
2a− 1 = c1, y(x)



Solve

2
(
(a− 1) log

(√
a2y(x)2 − 4bx − ay(x) + y(x)

)
+ a log

(√
a2y(x)2 − 4bx + ay(x)

))
2a− 1 = c1, y(x)
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24.30.13 problem 872
Internal problem ID [3601]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 872.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x(y′)2 + ayy′ + bx = 0

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 224� �
dsolve(x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)+b*x = 0,y(x), singsol=all)� �
−

a

(
−a2y(x)2+

√
a2y(x)2 − 4b x2 ay(x)−ay(x)2+2b x2+

√
a2y(x)2 − 4b x2 y(x)

)
2x2

− a+2
2(a+1) (

−ay(x) +
√

a2y(x)2 − 4b x2
)
c1

x
+ x = 0

(
ay(x) +

√
a2y(x)2 − 4b x2

)
c1

a

(
a2y(x)2+

√
a2y(x)2 − 4b x2 ay(x)+ay(x)2−2b x2+

√
a2y(x)2 − 4b x2 y(x)

)
2x2

− a+2
2(a+1)

x
+ x = 0
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3 Solution by Mathematica
Time used: 3.265 (sec). Leaf size: 572� �
DSolve[x (y'[x])^2+a y[x] y'[x]+b x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



2i(a+ 2) log
(√

4b− a2y(x)2
x2 −

√
−a2 y(x)

x

)
− 2

√
−a2 log

(
(a+ 1)

(√
4b− a2y(x)2

x2 −
√
−a2 y(x)

x

))
−

(a+2)
(√

−a2 +ia

)
log


√
−a2 y(x)

√
4b− a2y(x)2

x2
x

+a2y(x)2

x2 +2ab


a

+

(a+2)
(√

−a2 −ia

)
log


a3y(x)2

x2 +

√
−a2 (a+1)y(x)

√
4b− a2y(x)2

x2
x

+a2y(x)2

x2 −2ab


a

8(a+ 1) = 1
2i log(x)

+ c1, y(x)



Solve


−

2ia(a+ 2) log
(√

4b− a2y(x)2
x2 −

√
−a2 y(x)

x

)
+ 2a

√
−a2 log

(
(a+ 1)

(√
4b− a2y(x)2

x2 −
√
−a2 y(x)

x

))
+ (a+ 2)

(√
−a2 − ia

)
log


√
−a2 y(x)

√
4b− a2y(x)2

x2
x

+ a2y(x)2
x2 + 2ab

− (a+ 2)
(√

−a2 + ia
)
log

a3y(x)2
x2 +

√
−a2 (a+1)y(x)

√
4b− a2y(x)2

x2
x

+ a2y(x)2
x2 − 2ab


8a(a+ 1) = c1

− 1
2i log(x), y(x)
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24.30.14 problem 873
Internal problem ID [3602]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 873.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 − (1 + yx) y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)^2-(1+x*y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = ln(x) + c1

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20� �
DSolve[x (y'[x])^2-(1+x y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → log(x) + c1
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24.30.15 problem 874
Internal problem ID [3603]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 874.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 + (1− x) yy′ − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)^2+(1-x)*y(x)*diff(y(x),x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26� �
DSolve[x (y'[x])^2+(1-x)y[x] y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → c1
x

y(x) → 0
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24.30.16 problem 875
Internal problem ID [3604]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 875.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 +
(
1− yx2) y′ − yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)^2+(1-x^2*y(x))*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

y(x) = ex2
2 c1

y(x) = − ln(x) + c1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28� �
DSolve[x (y'[x])^2+(1-x^2 y[x])y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2
2

y(x) → − log(x) + c1
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24.30.17 problem 876
Internal problem ID [3605]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 876.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

(x+ 1) (y′)2 − y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 99� �
dsolve((1+x)*diff(y(x),x)^2 = y(x),y(x), singsol=all)� �

y(x) = 0

y(x) =
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

y(x) =
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 57� �
DSolve[(1+x) (y'[x])^2==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1
√
x+ 1 + 1 + c1

2

4

y(x) → x+ c1
√
x+ 1 + 1 + c1

2

4
y(x) → 0
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24.30.18 problem 877
Internal problem ID [3606]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 877.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

(x+ 1) (y′)2 − (x+ y) y′ + y = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 46� �
dsolve((1+x)*diff(y(x),x)^2-(x+y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = (−c21 + c1)x
1− c1

− c21
1− c1

y(x) =
√
x+ 1 c1 + x+ 2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 49� �
DSolve[(1+x) (y'[x])^2-(x+y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1 + 1

−1 + c1

)
y(x) → x− 2

√
x+ 1 + 2

y(x) → x+ 2
√
x+ 1 + 2

5074
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24.30.19 problem 878
Internal problem ID [3607]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 878.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(−x+ a) (y′)2 + yy′ − b = 0

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 32� �
dsolve((a-x)*diff(y(x),x)^2+y(x)*diff(y(x),x)-b = 0,y(x), singsol=all)� �

y(x) = c1x+ −c21a+ b

c1

y(x) = c1
√
−x+ a

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 59� �
DSolve[(a-x) (y'[x])^2+y[x] y'[x]-b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− a) + b

c1

y(x) → Indeterminate

y(x) → −2
√
b(x− a)

y(x) → 2
√

b(x− a)
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24.30.20 problem 880
Internal problem ID [3608]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 880.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

2x(y′)2 + (2x− y) y′ + 1− y = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 146� �
dsolve(2*x*diff(y(x),x)^2+(2*x-y(x))*diff(y(x),x)+1-y(x) = 0,y(x), singsol=all)� �

y(x) = −
(
−2
(
eRootOf

(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
− 1
)2

− 2 eRootOf
(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
+ 2
)
e−RootOf

(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
x

+ e−RootOf
(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)

3 Solution by Mathematica
Time used: 1.414 (sec). Leaf size: 49� �
DSolve[2 x (y'[x])^2+(2 x-y[x])y'[x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x =
1

K[1]+1 + log(K[1] + 1)
K[1]2 + c1

K[1]2 , y(x) = 2xK[1] + 1
K[1] + 1

}
, {y(x), K[1]}

]
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24.30.21 problem 881
Internal problem ID [3609]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 881.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

3x(y′)2 − 6yy′ + x+ 2y = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 40� �
dsolve(3*x*diff(y(x),x)^2-6*y(x)*diff(y(x),x)+x+2*y(x) = 0,y(x), singsol=all)� �

y(x) = x

y(x) = −x

3

y(x) =

(
− (c1+x)2

3c21
− 1
)
x

−2(c1+x)
c1

+ 2

3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 67� �
DSolve[3 x (y'[x])^2- 6 y[x] y'[x]+x +2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
x− 2x cosh

(
− log(x) +

√
3 c1

))
y(x) → 1

3

(
x− 2x cosh

(
log(x) +

√
3 c1

))
y(x) → −x

3
y(x) → x
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24.30.22 problem 882
Internal problem ID [3610]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 882.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(3x+ 1) (y′)2 − 3(y + 2) y′ + 9 = 0

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 35� �
dsolve((1+3*x)*diff(y(x),x)^2-3*(2+y(x))*diff(y(x),x)+9 = 0,y(x), singsol=all)� �

y(x) = c1x+ c21 − 6c1 + 9
3c1

y(x) =
√
1 + 3x c1 − 2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 60� �
DSolve[(1+3 x) (y'[x])^2-3(2+y[x])y'[x]+9==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1

3

)
− 2 + 3

c1

y(x) → Indeterminate

y(x) → −2
(√

3x+ 1 + 1
)

y(x) → 2
(√

3x+ 1 − 1
)
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24.30.23 problem 883
Internal problem ID [3611]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 883.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

(5 + 3x) (y′)2 − (3 + 3y) y′ + y = 0

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 745� �
dsolve((5+3*x)*diff(y(x),x)^2-(3+3*y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �
(
9
√

−12xy(x) + 9y(x)2 − 2y(x) + 9 − 18x+ 27y(x)− 3
)
e−

3
(
3y(x)+3+

√
−12xy(x)+9y(x)2−2y(x)+9

)
2(5+3x) c1

5 + 3x
+ x

−

27 expIntegral

1,−
3
(
3y(x)+3+

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

)
2(5+3x)

√−12xy(x) + 9y(x)2 − 2y(x) + 9 − 54 expIntegral

1,−
3
(
3y(x)+3+

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

)
2(5+3x)

x+ 81 expIntegral

1,−
3
(
3y(x)+3+

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

)
2(5+3x)

 y(x) + 24 e
9y(x)

2 +9
2+

3
√

−12xy(x)+9y(x)2−2y(x)+9
2

5+3x x− 9 expIntegral

1,−
3
(
3y(x)+3+

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

)
2(5+3x)

+ 40 e
9y(x)

2 +9
2+

3
√

−12xy(x)+9y(x)2−2y(x)+9
2

5+3x

 e−
3
(
3y(x)+3+

√
−12xy(x)+9y(x)2−2y(x)+9

)
2(5+3x)

6 (5 + 3x)
= 0(
9
√

−12xy(x) + 9y(x)2 − 2y(x) + 9 + 18x− 27y(x) + 3
)
e

− 9y(x)
2 − 9

2+
3
√

−12xy(x)+9y(x)2−2y(x)+9
2

5+3x c1

5 + 3x
+ x

+

27 expIntegral

1, −
9y(x)

2 − 9
2+

3

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

2
5+3x

√−12xy(x) + 9y(x)2 − 2y(x) + 9 + 54 expIntegral

1, −
9y(x)

2 − 9
2+

3

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

2
5+3x

x− 81 expIntegral

1, −
9y(x)

2 − 9
2+

3

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

2
5+3x

 y(x)− 24 e−
3
(
−3y(x)−3+

√
−12xy(x)+9y(x)2−2y(x)+9

)
2(5+3x) x+ 9 expIntegral

1, −
9y(x)

2 − 9
2+

3

√
−12xy(x) + 9y(x)2 − 2y(x) + 9

2
5+3x

− 40 e−
3
(
−3y(x)−3+

√
−12xy(x)+9y(x)2−2y(x)+9

)
2(5+3x)

 e
− 9y(x)

2 − 9
2+

3
√

−12xy(x)+9y(x)2−2y(x)+9
2

5+3x

30 + 18x
= 0
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3 Solution by Mathematica
Time used: 1.321 (sec). Leaf size: 106� �
DSolve[(5+3 x) (y'[x])^2-(3+3 y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x =
e−3K[1](3K[1]− 1)

(
(9− 27K[1])ExpIntegralEi(3K[1]) + 4e3K[1])

9K[1]− 3

+ c1e
−3K[1](3K[1]− 1), y(x) = 3xK[1]2

3K[1]− 1 + 5K[1]2 − 3K[1]
3K[1]− 1

}
, {y(x), K[1]}

]
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24.30.24 problem 884
Internal problem ID [3612]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 884.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

4x(y′)2 − (a− 3x)2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 30� �
dsolve(4*x*diff(y(x),x)^2 = (a-3*x)^2,y(x), singsol=all)� �

y(x) = −
√
x (−x+ a) + c1

y(x) =
√
x (−x+ a) + c1

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 37� �
DSolve[4 x (y'[x])^2==(a-3 x)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (a− x) + c1

y(x) →
√
x (x− a) + c1
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24.30.25 problem 885
Internal problem ID [3613]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 885.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

4x(y′)2 + 2y′x− y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 51� �
dsolve(4*x*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −x

4

y(x) =
(
4c1
x

+ 2√c1x

x

)
x

y(x) =
(
4c1
x

− 2√c1x

x

)
x

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 72� �
DSolve[4 x (y'[x])^2+2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

2c1
(
−2

√
x + e2c1

)
y(x) → 1

4e
−4c1

(
1 + 2e2c1

√
x
)

y(x) → 0

y(x) → −x

4
5082



24.30. Various 30 CHAPTER 24. ORDINARY . . .

24.30.26 problem 886
Internal problem ID [3614]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 886.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

4x(y′)2 − 3yy′ + 3 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 153� �
dsolve(4*x*diff(y(x),x)^2-3*y(x)*diff(y(x),x)+3 = 0,y(x), singsol=all)� �

y(x) = −
2
√

x
(
3 +

√
16c1x+ 9

)
3 − 2x√

x
(
3 +

√
16c1x+ 9

)
y(x) =

2
√

x
(
3 +

√
16c1x+ 9

)
3 + 2x√

x
(
3 +

√
16c1x+ 9

)
y(x) = −

2
√

−x
(
−3 +

√
16c1x+ 9

)
3 − 2x√

−x
(
−3 +

√
16c1x+ 9

)
y(x) =

2
√

−x
(
−3 +

√
16c1x+ 9

)
3 + 2x√

−x
(
−3 +

√
16c1x+ 9

)
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3 Solution by Mathematica
Time used: 11.639 (sec). Leaf size: 187� �
DSolve[4 x (y'[x])^2-3 y[x] y'[x]+3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
432x− e−

c1
2 (−144x+ ec1) 3/2 + ec1

6
√
3

y(x) →

√
432x− e−

c1
2 (−144x+ ec1) 3/2 + ec1

6
√
3

y(x) → −

√
432x+ e−

c1
2 (−144x+ ec1) 3/2 + ec1

6
√
3

y(x) →

√
432x+ e−

c1
2 (−144x+ ec1) 3/2 + ec1

6
√
3
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24.30.27 problem 887
Internal problem ID [3615]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 887.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

4x(y′)2 + 4yy′ − 1 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 126� �
dsolve(4*x*diff(y(x),x)^2+4*y(x)*diff(y(x),x) = 1,y(x), singsol=all)� �

−
c1

(
−y(x)+

√
x+ y(x)2
x

) 3
2

x2(
−y(x) +

√
x+ y(x)2

)2 + x− x2

3
(
−y(x) +

√
x+ y(x)2

)2 = 0

(
−2y(x)−2

√
x+ y(x)2
x

) 3
2

x2c1(
y(x) +

√
x+ y(x)2

)2 + x− x2

3
(
y(x) +

√
x+ y(x)2

)2 = 0

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 4057� �
DSolve[4 x (y'[x])^2+4 y[x] y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.30.28 problem 888
Internal problem ID [3616]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 888.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

4x(y′)2 + 4yy′ − y4 = 0

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 96� �
dsolve(4*x*diff(y(x),x)^2+4*y(x)*diff(y(x),x)-y(x)^4 = 0,y(x), singsol=all)� �

y(x) = 1√
−x

y(x) = − 1√
−x

y(x) = 0

y(x) =

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

x tanh
(
− ln(x)

2 + c1
2

)

y(x) = −

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

x tanh
(
− ln(x)

2 + c1
2

)
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3 Solution by Mathematica
Time used: 0.504 (sec). Leaf size: 80� �
DSolve[4 x (y'[x])^2+4 y[x] y'[x]-y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2e
c1
2

−x+ ec1

y(x) → 2e
c1
2

−x+ ec1

y(x) → 0

y(x) → − i√
x

y(x) → i√
x
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24.30.29 problem 889
Internal problem ID [3617]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 889.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

4(2− x) (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 23� �
dsolve(4*(2-x)*diff(y(x),x)^2+1 = 0,y(x), singsol=all)� �

y(x) = −
√
x− 2 + c1

y(x) =
√
x− 2 + c1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 31� �
DSolve[4(2-x) (y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x− 2 + c1

y(x) →
√
x− 2 + c1
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24.30.30 problem 890
Internal problem ID [3618]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 890.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

16x(y′)2 + 8yy′ + y6 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 103� �
dsolve(16*x*diff(y(x),x)^2+8*y(x)*diff(y(x),x)+y(x)^6 = 0,y(x), singsol=all)� �

y(x) = 1
x

1
4

y(x) = − 1
x

1
4

y(x) = − i

x
1
4

y(x) = i

x
1
4

y(x) = 0

y(x) =
RootOf

(
− ln(x) + c1 + 4

(∫ _Z 1

_a
√
−_a4 + 1

d_a
))

x
1
4

y(x) =
RootOf

(
− ln(x) + c1 − 4

(∫ _Z 1

_a
√
−_a4 + 1

d_a
))

x
1
4

5089



24.30. Various 30 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 0.659 (sec). Leaf size: 171� �
DSolve[16 x(y'[x])^2+8 y[x] y'[x]+y[x]^6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 e

c1
4

√
x+ ec1

y(x) → − i
√
2 e

c1
4

√
x+ ec1

y(x) → i
√
2 e

c1
4

√
x+ ec1

y(x) →
√
2 e

c1
4

√
x+ ec1

y(x) → 0

y(x) → − 1
4
√
x

y(x) → − i
4
√
x

y(x) → i
4
√
x

y(x) → 1
4
√
x
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24.30.31 problem 891
Internal problem ID [3619]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 891.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2(y′)2 − a2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x)^2 = a^2,y(x), singsol=all)� �

y(x) = a ln(x) + c1

y(x) = −a ln(x) + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[x^2 (y'[x])^2==a^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a log(x) + c1

y(x) → a log(x) + c1
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24.30.32 problem 892
Internal problem ID [3620]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 892.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)^2 = y(x)^2,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 24� �
DSolve[x^2 (y'[x])^2==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → c1x

y(x) → 0
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24.30.33 problem 893
Internal problem ID [3621]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 893.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x2(y′)2 + x2 − y2 = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x)^2+x^2-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = x(LambertW (−ec1x4)− 1)

2 LambertW (−ec1x4)
√

− 1
LambertW (−ec1x4)
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3 Solution by Mathematica
Time used: 1.038 (sec). Leaf size: 164� �
DSolve[x^2 (y'[x])^2+x^2-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
2

−y(x)2
x2 −

√
y(x)
x

− 1
√

y(x)
x

+ 1 y(x)

x

+ 2 tanh−1


1√√√√ y(x)

x
− 1

y(x)
x

+ 1

+ 1

 = log(x) + c1, y(x)



Solve


1
2


y(x)2
x2 −

√
y(x)
x

− 1
√

y(x)
x

+ 1 y(x)

x
+ 2 tanh−1


1√√√√ y(x)

x
− 1

y(x)
x

+ 1

− 1

 =

− log(x) + c1, y(x)
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24.30.34 problem 894
Internal problem ID [3622]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 894.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_linear]

Solve

x2(y′)2 − (x− y)2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x)^2 = (x-y(x))^2,y(x), singsol=all)� �

y(x) = (− ln(x) + c1)x

y(x) = x

2 + c1
x

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 30� �
DSolve[x^2 (y'[x])^2==(x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + c1
x

y(x) → x(− log(x) + c1)
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24.30.35 problem 895
Internal problem ID [3623]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 895.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + y2 − y4 = 0

3 Solution by Maple
Time used: 0.185 (sec). Leaf size: 66� �
dsolve(x^2*diff(y(x),x)^2+y(x)^2-y(x)^4 = 0,y(x), singsol=all)� �

y(x) = −1

y(x) = 1

y(x) = 0

y(x) =

√
tan2 (− ln(x) + c1) + 1
tan (− ln(x) + c1)

y(x) = −

√
tan2 (− ln(x) + c1) + 1
tan (− ln(x) + c1)
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3 Solution by Mathematica
Time used: 1.274 (sec). Leaf size: 88� �
DSolve[x^2 (y'[x])^2+y[x]^2-y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

sec2(− log(x) + c1)

y(x) →
√

sec2(− log(x) + c1)

y(x) → −
√

sec2(log(x) + c1)

y(x) →
√

sec2(log(x) + c1)

y(x) → −1

y(x) → 0

y(x) → 1
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24.30.36 problem 896
Internal problem ID [3624]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 896.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − y′x+ y(1− y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)^2-x*diff(y(x),x)+y(x)*(1-y(x)) = 0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1 + x

x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 31� �
DSolve[x^2 (y'[x])^2-x y'[x]+y[x](1-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → x+ c1
x

y(x) → 0

y(x) → 1
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24.30.37 problem 897
Internal problem ID [3625]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 897.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

x2(y′)2 + 2axy′ + a2 + x2 − 2ay = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 236� �
dsolve(x^2*diff(y(x),x)^2+2*a*x*diff(y(x),x)+a^2+x^2-2*a*y(x) = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2)2 x2

2a

−
a arcsinh

(
RootOf

(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2))RootOf

(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2)√

RootOf
(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2

)2 + 1

+ a

2 + x2

2a +
c1RootOf

(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2)√

RootOf
(
arcsinh (_Z )2 a2 − x2_Z 2 − 2 arcsinh (_Z ) c1a+ c21 − x2

)2 + 1
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3 Solution by Mathematica
Time used: 1.024 (sec). Leaf size: 81� �
DSolve[x^2 (y'[x])^2+2 a x y'[x]+a^2+x^2-2 a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


y(x) = 2axK[1] + x2K[1]2 + a2 + x2

2a , x =

−
a tanh−1

(
K[1]√

K[1]2 + 1

)
√
K[1]2 + 1

+ c1√
K[1]2 + 1

 , {y(x), K[1]}
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24.30.38 problem 898
Internal problem ID [3626]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 898.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

x2(y′)2 − 2xy′y − x+ y(1 + y) = 0

3 Solution by Maple
Time used: 0.128 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x)^2-2*x*diff(y(x),x)*y(x)-x+y(x)*(1+y(x)) = 0,y(x), singsol=all)� �

y(x) = x

y(x) = c1
√
x − c21x

4 + x− 1

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 55� �
DSolve[x^2 (y'[x])^2-2 x y[x] y'[x]-x+y[x](1+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
2x

4 − ic1
√
x − 1

y(x) → x+ c1
2x

4 + ic1
√
x − 1
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24.30.39 problem 899
Internal problem ID [3627]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 30
Problem number: 899.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x2(y′)2 − 2xy′y − x4 +
(
−x2 + 1

)
y2 = 0

3 Solution by Maple
Time used: 0.275 (sec). Leaf size: 51� �
dsolve(x^2*diff(y(x),x)^2-2*x*diff(y(x),x)*y(x)-x^4+(-x^2+1)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
x
(

e2x
c21

− 1
)
c1e−x

2

y(x) = x(e2xc21 − 1) e−x

2c1
y(x) = c1x
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3 Solution by Mathematica
Time used: 42.23 (sec). Leaf size: 99� �
DSolve[x^2 (y'[x])^2-2 x y[x] y'[x]-x^4+(1-x^2)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(x− c1)√
sech2(x− c1)

y(x) → x tanh(x− c1)√
sech2(x− c1)

y(x) → − x tanh(x+ c1)√
sech2(x+ c1)

y(x) → x tanh(x+ c1)√
sech2(x+ c1)
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24.31.26problem 926 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5135
24.31.27problem 927 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5137
24.31.28problem 928 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5138
24.31.29problem 929 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5139
24.31.30problem 931 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5140
24.31.31problem 932 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5141
24.31.32problem 933 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5143
24.31.33problem 934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5145
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24.31.1 problem 900
Internal problem ID [3628]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 900.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

x2(y′)2 − (2yx+ 1) y′ + 1 + y2 = 0

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 42� �
dsolve(x^2*diff(y(x),x)^2-(1+2*x*y(x))*diff(y(x),x)+1+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 4x2 − 1
4x

y(x) = c1x−
√
c1 − 1

y(x) = c1x+
√
c1 − 1

3 Solution by Mathematica
Time used: 1.715 (sec). Leaf size: 62� �
DSolve[x^2 (y'[x])^2-(1+2 x y[x])y'[x]+1+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e−2c1(x+ ec1)

y(x) → x+ 1
4e

−2c1(x+ 2ec1)

y(x) → x

y(x) → x− 1
4x
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24.31.2 problem 901
Internal problem ID [3629]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 901.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Clairaut]

Solve

x2(y′)2 − (a+ 2yx) y′ + y2 = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x)^2-(a+2*x*y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − a

4x
y(x) = c1x−

√
c1a

y(x) = c1x+ √
c1a

3 Solution by Mathematica
Time used: 0.397 (sec). Leaf size: 64� �
DSolve[x^2 (y'[x])^2-(a+2 x y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2
√
a c1

4c12

y(x) → x+ 2
√
a c1

4c12

y(x) → 0

y(x) → − a

4x
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24.31.3 problem 902
Internal problem ID [3630]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 902.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x2(y′)2 − x(x− 2y) y′ + y2 = 0

3 Solution by Maple
Time used: 1.167 (sec). Leaf size: 33� �
dsolve(x^2*diff(y(x),x)^2-x*(x-2*y(x))*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = x

4

y(x) = −c1(c1 − x)
x

y(x) = −c1(c1 + x)
x

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 64� �
DSolve[x^2 (y'[x])^2-x(x-2 y[x])y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−4c1 − 2ie−2c1x

4x

y(x) → 2ie−2c1x+ e−4c1

4x
y(x) → 0
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24.31.4 problem 903
Internal problem ID [3631]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 903.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

x2(y′)2 + 2x(2x+ y) y′ − 4a+ y2 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 32� �
dsolve(x^2*diff(y(x),x)^2+2*x*(2*x+y(x))*diff(y(x),x)-4*a+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −x2 + a

x

y(x) = c1 +
c21
4 − a

x

3 Solution by Mathematica
Time used: 1.461 (sec). Leaf size: 44� �
DSolve[x^2 (y'[x])^2+2 x(2 x+y[x])y'[x]-4 a+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a+ c1(−2x+ c1)
x

y(x) → −2
√
a

y(x) → 2
√
a
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24.31.5 problem 904
Internal problem ID [3632]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 904.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x2(y′)2 + x
(
x3 − 2y

)
y′ −

(
2x3 − y

)
y = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 109� �
dsolve(x^2*diff(y(x),x)^2+x*(x^3-2*y(x))*diff(y(x),x)-(2*x^3-y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −x3

4

y(x) = −x3

2 + c21x− (−x− 2c1)x2

2

y(x) = −x3

2 + c21x− (−x+ 2c1)x2

2

y(x) = −x3

2 + c21x+ (x− 2c1)x2

2

y(x) = −x3

2 + c21x+ (x+ 2c1)x2

2

3 Solution by Mathematica
Time used: 1.855 (sec). Leaf size: 48� �
DSolve[x^2 (y'[x])^2+x(x^3-2 y[x])y'[x]-(2 x^3-y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ec1x(ec1 − ix)

y(x) → −ec1x(ix+ ec1)

y(x) → 0
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24.31.6 problem 905
Internal problem ID [3633]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 905.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + 3y′yx+ 2y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)^2+3*x*diff(y(x),x)*y(x)+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) = c1
x2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26� �
DSolve[x^2 (y'[x])^2+3 x y[x] y'[x]+2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x2

y(x) → c1
x

y(x) → 0
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24.31.7 problem 906
Internal problem ID [3634]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 906.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x2(y′)2 − 3y′yx+ x3 + 2y2 = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 41� �
dsolve(x^2*diff(y(x),x)^2-3*x*diff(y(x),x)*y(x)+x^3+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = x(c21 + 4x)
2c1

y(x) = x(c21x+ 4)
2c1

y(x) = c1x
3
2
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3 Solution by Mathematica
Time used: 44.265 (sec). Leaf size: 908� �
DSolve[x^2 (y'[x])^2-3 x y[x] y'[x]+x^3+2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

3c1
2

(
2 3
√
2 e3c1x3 +

(
−4e3c1x6 − e6c1x3 +

√
e6c1x6 (−4x3 + e3c1) 2

)
2/3
)

22/3 3
√

−4e3c1x6 − e6c1x3 +
√

e6c1x6 (−4x3 + e3c1) 2

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)(

−4e3c1x6 − e6c1x3 +
√
e6c1x6 (−4x3 + e3c1) 2

)
2/3 − 4 3

√
−2 e3c1x3

)
2 22/3 3

√
−4e3c1x6 − e6c1x3 +

√
e6c1x6 (−4x3 + e3c1) 2

y(x) → e−
3c1
2

3
√

−4e3c1x6 − e6c1x3 +
√
e6c1x6 (−4x3 + e3c1) 2

Root
[
4#13 − 1&, 2

]
+ (−2)2/3e3c1x3(

−4e3c1x6 − e6c1x3 +
√

e6c1x6 (−4x3 + e3c1) 2
)

2/3



y(x) →
e−

3c1
2

(
2 3
√
2 e3c1x3 +

(
4e3c1x6 + e6c1x3 +

√
e6c1x6 (−4x3 + e3c1) 2

)
2/3
)

22/3 3
√

4e3c1x6 + e6c1x3 +
√

e6c1x6 (−4x3 + e3c1) 2

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)(

4e3c1x6 + e6c1x3 +
√
e6c1x6 (−4x3 + e3c1) 2

)
2/3 − 4 3

√
−2 e3c1x3

)
2 22/3 3

√
4e3c1x6 + e6c1x3 +

√
e6c1x6 (−4x3 + e3c1) 2

y(x) →
e−

3c1
2

(
2(−2)2/3e3c1x3 − 3

√
−2

(
4e3c1x6 + e6c1x3 +

√
e6c1x6 (−4x3 + e3c1) 2

)
2/3
)

2 3
√

4e3c1x6 + e6c1x3 +
√

e6c1x6 (−4x3 + e3c1) 2
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24.31.8 problem 907
Internal problem ID [3635]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 907.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + 4y′yx− 5y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)^2+4*x*diff(y(x),x)*y(x)-5*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1
x5

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 24� �
DSolve[x^2 (y'[x])^2+4 x y[x] y'[x]-5 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x5

y(x) → c1x

y(x) → 0
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24.31.9 problem 908
Internal problem ID [3636]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 908.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − 4x(y + 2) y′ + 4(y + 2) y = 0

3 Solution by Maple
Time used: 1.502 (sec). Leaf size: 121� �
dsolve(x^2*diff(y(x),x)^2-4*x*(2+y(x))*diff(y(x),x)+4*(2+y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −2

y(x) =

(
−2

√
2
√
c1x2

x2 + 1
)
x2

c1

y(x) =

(
2
√
2
√

c1x2

x2 + 1
)
x2

c1

y(x) = −
2c1
(
x
√
2 − 4c1

)
+ 8c21 − x2

c21

y(x) = −
−2c1

(
x
√
2 + 4c1

)
+ 8c21 − x2

c21
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3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 69� �
DSolve[x^2 (y'[x])^2-4 x(2+y[x])y'[x]+4(2+y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−c1x
(
x− 2

√
2 e

c1
2

)
y(x) → ec1x2 − 2

√
2 e

c1
2 x

y(x) → −2

y(x) → 0
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24.31.10 problem 909
Internal problem ID [3637]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 909.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − 5y′yx+ 6y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)^2-5*x*y(x)*diff(y(x),x)+6*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = x3c1

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 26� �
DSolve[x^2 (y'[x])^2-5 x y[x] y'[x]+6 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

y(x) → c1x
3

y(x) → 0
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24.31.11 problem 910
Internal problem ID [3638]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 910.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

x2(y′)2 + x
(
x2 + yx− 2y

)
y′ + (1− x)

(
x2 − y

)
y = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)^2+x*(x^2+x*y(x)-2*y(x))*diff(y(x),x)+(1-x)*(x^2-y(x))*y(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2 (y'[x])^2+x(x^2+x y[x]-2 y[x])y'[x]+(1-x)(x^2-y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.31.12 problem 911
Internal problem ID [3639]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 911.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x2(y′)2 + (y + 2x) yy′ + y2 = 0

3 Solution by Maple
Time used: 1.749 (sec). Leaf size: 125� �
dsolve(x^2*diff(y(x),x)^2+(2*x+y(x))*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −4x

y(x) = 0

y(x) =
2c21
(√

2 c1 − x
)

2c21 − x2

y(x) = −
2c21
(√

2 c1 + x
)

2c21 − x2

y(x) =
c21

(√
2 c1 − 2x

)
2c21 − 4x2

y(x) = −
c21

(√
2 c1 + 2x

)
2 (c21 − 2x2)
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3 Solution by Mathematica
Time used: 0.713 (sec). Leaf size: 63� �
DSolve[x^2 (y'[x])^2+(2 x+y[x])y[x] y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 16e4c1
−x+ 4e2c1

y(x) → 16e4c1
x+ 4e2c1

y(x) → 0

y(x) → −4x
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24.31.13 problem 912
Internal problem ID [3640]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 912.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x2(y′)2 + (2x− y) yy′ + y2 = 0

3 Solution by Maple
Time used: 1.72 (sec). Leaf size: 125� �
dsolve(x^2*diff(y(x),x)^2+(2*x-y(x))*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 4x

y(x) = 0

y(x) = −
2c21
(√

2 c1 − x
)

2c21 − x2

y(x) =
2c21
(√

2 c1 + x
)

2c21 − x2

y(x) = −
c21

(√
2 c1 − 2x

)
2 (c21 − 2x2)

y(x) =
c21

(√
2 c1 + 2x

)
2c21 − 4x2
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3 Solution by Mathematica
Time used: 0.617 (sec). Leaf size: 61� �
DSolve[x^2 (y'[x])^2+(2 x-y[x])y[x] y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−4e4c1x− 2e2c1

y(x) → 1
2e2c1 − 4e4c1x

y(x) → 0

y(x) → 4x
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24.31.14 problem 913
Internal problem ID [3641]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 913.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2(y′)2 +
(
a+ by3x2) y′ + aby3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x)^2+(a+b*x^2*y(x)^3)*diff(y(x),x)+a*b*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 1√
2bx+ c1

y(x) = − 1√
2bx+ c1

y(x) = a

x
+ c1

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 49� �
DSolve[x^2 (y'[x])^2+(a+b x^2 y[x]^3)y'[x]+a b y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
2bx− 2c1

y(x) → 1√
2bx− 2c1

y(x) → a

x
+ c1
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24.31.15 problem 914
Internal problem ID [3642]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 914.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve (
1− x2) (y′)2 − 1 + y2 = 0

7 Solution by Maple� �
dsolve((-x^2+1)*diff(y(x),x)^2 = 1-y(x)^2,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 1.528 (sec). Leaf size: 218� �
DSolve[(1-x^2) (y'[x])^2==1-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) →
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) → −1
2

√
(4x2 − 2) cosh(2c1)− 4x

√
x2 − 1 sinh(2c1) + 2

y(x) → 1
2

√
(4x2 − 2) cosh(2c1)− 4x

√
x2 − 1 sinh(2c1) + 2

y(x) → −1

y(x) → 1
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24.31.16 problem 915
Internal problem ID [3643]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 915.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve (
−x2 + 1

)
(y′)2 + 2xy′y + 4x2 = 0

3 Solution by Maple
Time used: 0.388 (sec). Leaf size: 33� �
dsolve((-x^2+1)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+4*x^2 = 0,y(x), singsol=all)� �

y(x) = −c1 + c1x
2 − 1

c1

y(x) =
√
x− 1

√
x+ 1 c1

3 Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 63� �
DSolve[(1-x^2) (y'[x])^2+2 x y[x] y'[x]+4 x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2 + 4 + c1
2

2c1
y(x) → Indeterminate

y(x) → −2
√
1− x2

y(x) → 2
√
1− x2

5124



24.31. Various 31 CHAPTER 24. ORDINARY . . .

24.31.17 problem 916
Internal problem ID [3644]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 916.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
a2 + x2) (y′)2 − b2 = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 40� �
dsolve((a^2+x^2)*diff(y(x),x)^2 = b^2,y(x), singsol=all)� �

y(x) = b ln
(
x+

√
a2 + x2

)
+ c1

y(x) = −b ln
(
x+

√
a2 + x2

)
+ c1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 48� �
DSolve[(a^2+x^2) (y'[x])^2==b^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b tanh−1
(

x√
a2 + x2

)
+ c1

y(x) → b tanh−1
(

x√
a2 + x2

)
+ c1
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24.31.18 problem 917
Internal problem ID [3645]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 917.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
a2 − x2) (y′)2 + b2 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 44� �
dsolve((a^2-x^2)*diff(y(x),x)^2+b^2 = 0,y(x), singsol=all)� �

y(x) = b ln
(
x+

√
−a2 + x2

)
+ c1

y(x) = −b ln
(
x+

√
−a2 + x2

)
+ c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 52� �
DSolve[(a^2-x^2) (y'[x])^2+b^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b tanh−1
(

x√
x2 − a2

)
+ c1

y(x) → b tanh−1
(

x√
x2 − a2

)
+ c1
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24.31.19 problem 918
Internal problem ID [3646]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 918.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
a2 − x2) (y′)2 − b2 = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 44� �
dsolve((a^2-x^2)*diff(y(x),x)^2 = b^2,y(x), singsol=all)� �

y(x) = b arctan
(

x√
a2 − x2

)
+ c1

y(x) = −b arctan
(

x√
a2 − x2

)
+ c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 52� �
DSolve[(a^2-x^2) (y'[x])^2==b^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −bArcTan
(

x√
a2 − x2

)
+ c1

y(x) → bArcTan
(

x√
a2 − x2

)
+ c1
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24.31.20 problem 919
Internal problem ID [3647]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 919.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
a2 − x2) (y′)2 − x2 = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 52� �
dsolve((a^2-x^2)*diff(y(x),x)^2 = x^2,y(x), singsol=all)� �

y(x) = − (−x+ a) (a+ x)√
(−x+ a) (a+ x)

+ c1

y(x) = (−x+ a) (a+ x)√
(−x+ a) (a+ x)

+ c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 43� �
DSolve[(a^2-x^2) (y'[x])^2==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
(a− x)(a+ x) + c1

y(x) →
√

(a− x)(a+ x) + c1
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24.31.21 problem 920
Internal problem ID [3648]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 920.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve (
a2 − x2) (y′)2 + 2xy′y + x2 = 0

3 Solution by Maple
Time used: 0.564 (sec). Leaf size: 37� �
dsolve((a^2-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+x^2 = 0,y(x), singsol=all)� �

y(x) = c1x
2 − c1a

2 − 1
4c1

y(x) = c1
√
−a2 + x2

3 Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 67� �
DSolve[(a^2-x^2) (y'[x])^2+2 x y[x] y'[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a2 − x2 + c1
2

2c1
y(x) → Indeterminate

y(x) → −
√

(a− x)(a+ x)

y(x) →
√
(a− x)(a+ x)
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24.31.22 problem 921
Internal problem ID [3649]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 921.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve (
a2 − x2) (y′)2 − 2y′yx− y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve((a^2-x^2)*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1
−x+ a

y(x) = c1
a+ x

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 32� �
DSolve[(a^2-x^2) (y'[x])^2-2 x y[x] y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
a− x

y(x) → c1
a+ x

y(x) → 0
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24.31.23 problem 922
Internal problem ID [3650]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 922.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve (
a2 + x2) (y′)2 − 2y′yx+ b+ y2 = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 59� �
dsolve((a^2+x^2)*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+b+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1x−
√

−a2c21 − b

y(x) = c1x+
√

−a2c21 − b

y(x) =
√
a2 + x2 c1

3 Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 100� �
DSolve[(a^2+x^2) (y'[x])^2-2 x y[x] y'[x]+b+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√

−b− a2c12

y(x) →
√

−b− a2c12 + c1x

y(x) → −
√
−b (a2 + x2)

a

y(x) →
√

−b (a2 + x2)
a
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24.31.24 problem 924
Internal problem ID [3651]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 924.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_linear]

Solve

4x2(y′)2 − 4y′yx− 8x3 + y2 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 30� �
dsolve(4*x^2*diff(y(x),x)^2-4*x*y(x)*diff(y(x),x) = 8*x^3-y(x)^2,y(x), singsol=all)� �

y(x) =
(
−x

√
2 + c1

)√
x

y(x) =
(
x
√
2 + c1

)√
x

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 42� �
DSolve[4 x^2 (y'[x])^2-4 x y[x] y'[x]==8 x^3 -y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x
(
−
√
2 x+ c1

)
y(x) →

√
x
(√

2 x+ c1
)
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24.31.25 problem 925
Internal problem ID [3652]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 925.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

a x2(y′)2 − 2axyy′ + a(−a+ 1)x2 + y2 = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 123� �
dsolve(a*x^2*diff(y(x),x)^2-2*a*x*y(x)*diff(y(x),x)+a*(1-a)*x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x)−

(∫ _Z
√

(a_a2 − _a2 + a2 − a) a
a_a2 − _a2 + a2 − a

d_a
)

+ c1

)
x

y(x) = RootOf
(
− ln(x) +

∫ _Z
√
(a_a2 − _a2 + a2 − a) a
a_a2 − _a2 + a2 − a

d_a + c1

)
x

y(x) = c1x
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3 Solution by Mathematica
Time used: 0.611 (sec). Leaf size: 241� �
DSolve[a x^2 (y'[x])^2-2 a x y[x] y'[x]+a(1-a)x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
a e−c1x1−

√
a−1
a

(
x2
√

a−1
a − e2c1

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−x2

√
a−1
a + e2c1

)
y(x) → −1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
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24.31.26 problem 926
Internal problem ID [3653]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 926.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
−a2 + 1

)
x2(y′)2 − 2y′yx− a2x2 + y2 = 0

3 Solution by Maple
Time used: 3.156 (sec). Leaf size: 229� �
dsolve((-a^2+1)*x^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-a^2*x^2+y(x)^2 = 0,y(x), singsol=all)� �

ln(x)−

√
−a2 arctan

 a2y(x)
√
−a2

√
−a2x2 − x2 − y(x)2

x2 x


a

+
ln
(

x2+y(x)2
x2

)
2 +

ln


√

−a2x2 + x2 + y(x)2
x2 x+y(x)

x


a

− c1 = 0

ln(x) +

√
−a2 arctan

 a2y(x)
√
−a2

√
−a2x2 − x2 − y(x)2

x2 x


a

+
ln
(

x2+y(x)2
x2

)
2 −

ln


√

−a2x2 + x2 + y(x)2
x2 x+y(x)

x


a

− c1 = 0
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3 Solution by Mathematica
Time used: 1.565 (sec). Leaf size: 395� �
DSolve[(1-a^2)x^2 (y'[x])^2-2 x y[x] y'[x]-a^2 x^2 + y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

+ log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)
− 2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1


2 (a2 − 1) = a log (x− a2x)

1− a2

+ c1, y(x)



Solve



2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1

+ a

log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)


2 (a2 − 1) = a log (x− a2x)
1− a2

+ c1, y(x)
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24.31.27 problem 927
Internal problem ID [3654]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 927.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x3(y′)2 − a = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 31� �
dsolve(x^3*diff(y(x),x)^2 = a,y(x), singsol=all)� �

y(x) = −2
√
ax

x
+ c1

y(x) = 2
√
ax

x
+ c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 39� �
DSolve[x^3 (y'[x])^2==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
a√
x

+ c1

y(x) → 2
√
a√
x

+ c1

5137



24.31. Various 31 CHAPTER 24. ORDINARY . . .

24.31.28 problem 928
Internal problem ID [3655]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 928.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x3(y′)2 + y′x− y = 0

7 Solution by Maple� �
dsolve(x^3*diff(y(x),x)^2+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 45.418 (sec). Leaf size: 7052� �
DSolve[x^3 (y'[x])^2+x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.31.29 problem 929
Internal problem ID [3656]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 929.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x3(y′)2 + yy′x2 + a = 0

3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 48� �
dsolve(x^3*diff(y(x),x)^2+x^2*y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

y(x) = c21x+ 4a
2c1x

y(x) = 4ax+ c21
2c1x

y(x) = c1√
x

3 Solution by Mathematica
Time used: 1.982 (sec). Leaf size: 241� �
DSolve[x^3 (y'[x])^2+x^2 y[x] y'[x]+a==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2y(x) log
(√

x3 (xy(x)2 − 4a) − x2
√

y(x)2
)
+
(√

y(x)2 − y(x)
)
log
(
−y(x)

√
x3 (xy(x)2 − 4a) + 2ax+ x2y(x)

√
y(x)2

)
−
(
y(x) +

√
y(x)2

)
log(x)

y(x) = c1, y(x)



Solve

2y(x) log
(√

x3 (xy(x)2 − 4a) − x2
√

y(x)2
)
−
(
y(x) +

√
y(x)2

)
log
(
−y(x)

√
x3 (xy(x)2 − 4a) − 2ax+ x2y(x)

√
y(x)2

)
+
(√

y(x)2 − y(x)
)
log(x)

y(x) = c1, y(x)
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24.31.30 problem 931
Internal problem ID [3657]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 931.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
−x2 + 1

)
(y′)2 − 2

(
−x2 + 1

)
yy′ + x

(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.218 (sec). Leaf size: 33� �
dsolve(x*(-x^2+1)*diff(y(x),x)^2-2*(-x^2+1)*y(x)*diff(y(x),x)+x*(1-y(x)^2) = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = x

y(x) =
√
−c21 + 1 +

√
x2 − 1 c1

3 Solution by Mathematica
Time used: 0.963 (sec). Leaf size: 73� �
DSolve[x(1-x^2) (y'[x])^2-2(1-x^2)y[x] y'[x]+x(1-y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cos
(
2ArcTan

(√
x− 1
x+ 1

)
+ ic1

)

y(x) → x cos
(
2ArcTan

(√
x− 1
x+ 1

)
− ic1

)
y(x) → −x

y(x) → x
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24.31.31 problem 932
Internal problem ID [3658]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 932.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

4x(−x+ a) (−x+ b) (y′)2 −
(
ab− 2(a+ b)x+ 2x2)2 = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 81� �
dsolve(4*x*(a-x)*(b-x)*diff(y(x),x)^2 = (a*b-2*x*(a+b)+2*x^2)^2,y(x), singsol=all)� �

y(x) =
∫

− ab− 2ax− 2bx+ 2x2

2
√

x (−x+ b) (−x+ a)
dx+ c1

y(x) =
∫

ab− 2ax− 2bx+ 2x2

2
√
x (−x+ b) (−x+ a)

dx+ c1
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3 Solution by Mathematica
Time used: 20.117 (sec). Leaf size: 299� �
DSolve[4 x(a-x)(b-x) (y'[x])^2==(a b-2 x(a+b)+2 x^2)^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x

√
1− a

x

√
x− b

a− b

(
b(a+ 2b)EllipticF

(
i sinh−1

(√
x

a
− 1

)
, a
a−b

)
+ 2(a− b)(a+ b)E

(
i sinh−1

(√
x

a
− 1

)
| a
a−b

))
3
√
x(a− x)(x− b)

+ 2
3i
√

x(a− x)(x− b) + c1

y(x) →

−
x

√
1− a

x

√
x− b

a− b

(
b(a+ 2b)EllipticF

(
i sinh−1

(√
x

a
− 1

)
, a
a−b

)
+ 2(a− b)(a+ b)E

(
i sinh−1

(√
x

a
− 1

)
| a
a−b

))
3
√
x(a− x)(x− b)

− 2
3i
√

x(a− x)(x− b) + c1
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24.31.32 problem 933
Internal problem ID [3659]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 933.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x4(y′)2 − y′x− y = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 135� �
dsolve(x^4*diff(y(x),x)^2-x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
4x2

y(x) = −c21 − c1(2ix− c1)− 2x2

2x2c21

y(x) = −c21 − c1(−2ix− c1)− 2x2

2x2c21

y(x) = c1(2ix+ c1)− 2x2 − c21
2c21x2

y(x) = c1(−2ix+ c1)− 2x2 − c21
2c21x2
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3 Solution by Mathematica
Time used: 0.626 (sec). Leaf size: 123� �
DSolve[x^4 (y'[x])^2-x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)



Solve

x√4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)


y(x) → 0
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24.31.33 problem 934
Internal problem ID [3660]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 31
Problem number: 934.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x4(y′)2 + 2yy′x3 − 4 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 39� �
dsolve(x^4*diff(y(x),x)^2+2*x^3*y(x)*diff(y(x),x)-4 = 0,y(x), singsol=all)� �

y(x) = 2 sinh (− ln(x) + c1)
x

y(x) = −2 sinh (− ln(x) + c1)
x

y(x) = c1
x
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3 Solution by Mathematica
Time used: 1.765 (sec). Leaf size: 343� �
DSolve[x^4 (y'[x])^2+2 x^3 y[x] y'[x]-4==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(
−y(x)−

√
y(x)2

)
log
(√

x6y(x)2 + 4x4 − x3
√

y(x)2
)

y(x)

+ log
(
x3
(
−
√

y(x)2
)
− 2x2 +

√
x6y(x)2 + 4x4

)
+ log

(
x3
(
−
√

y(x)2
)
+ 2x2 +

√
x6y(x)2 + 4x4

)
− log(y(x)) +

2
(√

y(x)2 − y(x)
)
log(x)

y(x) = c1, y(x)



Solve


(√

y(x)2 − y(x)
)
log
(√

x6y(x)2 + 4x4 − x3
√

y(x)2
)

y(x)

+ log
(
x3
(
−
√

y(x)2
)
− 2x2 +

√
x6y(x)2 + 4x4

)
+ log

(
x3
(
−
√

y(x)2
)
+ 2x2 +

√
x6y(x)2 + 4x4

)
− log(y(x))−

2
(
y(x) +

√
y(x)2

)
log(x)

y(x) = c1, y(x)


y(x) → −2i

x

y(x) → 2i
x
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24.32 Various 32
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24.32.1 problem 935
Internal problem ID [3661]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 935.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x4(y′)2 + y2y′x− y3 = 0

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 134� �
dsolve(x^4*diff(y(x),x)^2+x*y(x)^2*diff(y(x),x)-y(x)^3 = 0,y(x), singsol=all)� �

y(x) = −4x2

y(x) = 0

y(x) =

(√
2 c1 − 2x

)
c21x

2c21 − 4x2

y(x) = −

(√
2 c1 + 2x

)
c21x

2 (c21 − 2x2)

y(x) = −
2
(√

2 c1 − c21x
)
x

c21 (c21x2 − 2)

y(x) =
2
(√

2 c1 + c21x
)
x

c21 (c21x2 − 2)
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3 Solution by Mathematica
Time used: 0.62 (sec). Leaf size: 57� �
DSolve[x^4 (y'[x])^2+x y[x]^2 y'[x]-y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − e2c1x

x+ iec1

y(x) → e2c1x

−x+ iec1

y(x) → 0
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24.32.2 problem 936
Internal problem ID [3662]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 936.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2(a2 − x2) (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 90� �
dsolve(x^2*(a^2-x^2)*diff(y(x),x)^2+1 = 0,y(x), singsol=all)� �

y(x) = −
ln
(

−2a2+2
√
−a2

√
−a2 + x2

x

)
√
−a2

+ c1

y(x) =
ln
(

−2a2+2
√
−a2

√
−a2 + x2

x

)
√
−a2

+ c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 116� �
DSolve[x^2(a^2-x^2) (y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x
√
x2 − a2 cot−1

(
a√

x2 − a2

)
a
√
x4 − a2x2

+ c1

y(x) →
x
√
x2 − a2 cot−1

(
a√

x2 − a2

)
a
√
x4 − a2x2

+ c1
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24.32.3 problem 937
Internal problem ID [3663]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 937.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

3x4(y′)2 − yx− y = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 209� �
dsolve(3*x^4*diff(y(x),x)^2-x*y(x)-y(x) = 0,y(x), singsol=all)� �
y(x) = 0

y(x)

=
−2

√
3 c1x2√
x+ 1

− 2
√
3 arctanh

(√
x+ 1

)
c1x

2 +
2 arctanh

(√
x+ 1

)
x2

√
x+ 1

− 2
√
3 c1x√
x+ 1

+ arctanh
(√

x+ 1
)2

x2 + 3c21x2 +
2 arctanh

(√
x+ 1

)
x

√
x+ 1

+ x+ 1

12x2

y(x)

=
2
√
3 c1x2√
x+ 1

+ 2
√
3 arctanh

(√
x+ 1

)
c1x

2 +
2 arctanh

(√
x+ 1

)
x2

√
x+ 1

+ 2
√
3 c1x√
x+ 1

+ arctanh
(√

x+ 1
)2

x2 + 3c21x2 +
2 arctanh

(√
x+ 1

)
x

√
x+ 1

+ x+ 1

12x2
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3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 165� �
DSolve[3 x^4 (y'[x])^2-x y[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x+ x

(
x tanh−1

(√
x+ 1

)2
+ c1

(
−2

√
3
√
x+ 1 + 3c1x

)
+ 2
(√

x+ 1 −
√
3 c1x

)
tanh−1

(√
x+ 1

))
+ 1

12x2

y(x)

→
x+ x

(
x tanh−1

(√
x+ 1

)2
+ c1

(
2
√
3
√
x+ 1 + 3c1x

)
+ 2
(√

x+ 1 +
√
3 c1x

)
tanh−1

(√
x+ 1

))
+ 1

12x2

y(x) → 0
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24.32.4 problem 938
Internal problem ID [3664]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 938.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

4x5(y′)2 + 12yy′x4 + 9 = 0

3 Solution by Maple
Time used: 0.176 (sec). Leaf size: 47� �
dsolve(4*x^5*diff(y(x),x)^2+12*x^4*y(x)*diff(y(x),x)+9 = 0,y(x), singsol=all)� �

y(x) = c21x
3 + 1

2c1x3

y(x) = x3 + c21
2c1x3

y(x) = c1

x
3
2
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3 Solution by Mathematica
Time used: 5.972 (sec). Leaf size: 75� �
DSolve[4 x^5 (y'[x])^2+12 x^4 y[x] y'[x]+9==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x3sech2

(
3
2(− log(x) + c1)

)
y(x) → 1√

x3sech2
(
3
2(− log(x) + c1)

)
y(x) → − 1

x3/2

y(x) → 1
x3/2
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24.32.5 problem 939
Internal problem ID [3665]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 939.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x6(y′)2 − 2y′x− 4y = 0

3 Solution by Maple
Time used: 0.721 (sec). Leaf size: 143� �
dsolve(x^6*diff(y(x),x)^2-2*x*diff(y(x),x)-4*y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
4x4

y(x) = −2x4 − c21 − c1(2ix2 − c1)
2c21x4

y(x) = −2x4 − c21 − c1(−2ix2 − c1)
2c21x4

y(x) = −2x4 + c1(2ix2 + c1)− c21
2c21x4

y(x) = −2x4 + c1(−2ix2 + c1)− c21
2c21x4
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3 Solution by Mathematica
Time used: 0.631 (sec). Leaf size: 128� �
DSolve[x^6 (y'[x])^2-2 x y'[x]-4 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

4x4y(x) + 1 tanh−1
(√

4x4y(x) + 1
)

2
√
4x6y(x) + x2

− 1
4 log(y(x)) = c1, y(x)



Solve

x√4x4y(x) + 1 tanh−1
(√

4x4y(x) + 1
)

2
√

4x6y(x) + x2
− 1

4 log(y(x)) = c1, y(x)


y(x) → 0
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24.32.6 problem 940
Internal problem ID [3666]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 940.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x8(y′)2 + 3y′x+ 9y = 0

3 Solution by Maple
Time used: 0.681 (sec). Leaf size: 42� �
dsolve(x^8*diff(y(x),x)^2+3*x*diff(y(x),x)+9*y(x) = 0,y(x), singsol=all)� �

y(x) = 1
4x6

y(x) = −x3 + c1
x3c21

y(x) = −x3 + c1
x3c21

3 Solution by Mathematica
Time used: 0.643 (sec). Leaf size: 130� �
DSolve[x^8 (y'[x])^2+3 x y'[x]+9 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x√4x6y(x)− 1 ArcTan
(√

4x6y(x)− 1
)

3
√

x2 − 4x8y(x)
− 1

6 log(y(x)) = c1, y(x)



Solve

√x2 − 4x8y(x) ArcTan
(√

4x6y(x)− 1
)

3x
√

4x6y(x)− 1
− 1

6 log(y(x)) = c1, y(x)


y(x) → 0
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24.32.7 problem 941
Internal problem ID [3667]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 941.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 − a = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 239� �
dsolve(y(x)*diff(y(x),x)^2 = a,y(x), singsol=all)� �

y(x) = (−12c1a2 + 12a2x)
2
3

4a

y(x) =

(
−
(
−12c1a2+12a2x

) 1
3

4 − i

√
3 (

−12c1a2+12a2x
) 1
3

4

)2

a

y(x) =

(
−
(
−12c1a2+12a2x

) 1
3

4 + i

√
3 (

−12c1a2+12a2x
) 1
3

4

)2

a

y(x) = (12c1a2 − 12a2x)
2
3

4a

y(x) =

(
−
(
12c1a2−12a2x

) 1
3

4 − i

√
3 (

12c1a2−12a2x
) 1
3

4

)2

a

y(x) =

(
−
(
12c1a2−12a2x

) 1
3

4 + i

√
3 (

12c1a2−12a2x
) 1
3

4

)2

a
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3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 54� �
DSolve[y[x] (y'[x])^2==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
3
2

)2/3 (
−
√
a x+ c1

) 2/3

y(x) →
(
3
2

)2/3 (√
a x+ c1

) 2/3
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24.32.8 problem 942
Internal problem ID [3668]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 942.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y(y′)2 − a2x = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 74� �
dsolve(y(x)*diff(y(x),x)^2 = a^2*x,y(x), singsol=all)� �

− c1x(
a2
(
(xy(x))

3
2 a−y(x)3

)
y(x)3

) 2
3

y(x)

+ x = 0

− c1x(
−

a2
(
(xy(x))

3
2 a+y(x)3

)
y(x)3

) 2
3

y(x)

+ x = 0

3 Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 46� �
DSolve[y[x] (y'[x])^2==a^2 x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−ax3/2 + 3c1

2

)
2/3

y(x) →
(
ax3/2 + 3c1

2

)
2/3
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24.32.9 problem 943
Internal problem ID [3669]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 943.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y(y′)2 − e2x = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 50� �
dsolve(y(x)*diff(y(x),x)^2 = exp(2*x),y(x), singsol=all)� �

−
√

y(x)e2x√
y(x)

+ 2y(x) 3
2

3 + c1 = 0

√
y(x)e2x√
y(x)

+ 2y(x) 3
2

3 + c1 = 0

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 47� �
DSolve[y[x] (y'[x])^2==Exp[2 x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
3
2

)2/3

(−ex + c1) 2/3

y(x) →
(
3
2

)2/3

(ex + c1) 2/3
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24.32.10 problem 944
Internal problem ID [3670]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 944.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + 2axy′ − ay = 0

3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 118� �
dsolve(y(x)*diff(y(x),x)^2+2*a*x*diff(y(x),x)-a*y(x) = 0,y(x), singsol=all)� �

y(x) = x
√
−a

y(x) = −x
√
−a

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a2 +
√
a_a2 + a2 − a

_a (_a2 + a) d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a2 +
√
a_a2 + a2 + a

_a (_a2 + a) d_a
)

+ c1

)
x
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3 Solution by Mathematica
Time used: 2.494 (sec). Leaf size: 137� �
DSolve[y[x] (y'[x])^2+2 a x y'[x]-a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

ec1
(
−2

√
a x+ ec1

)
y(x) →

√
ec1
(
−2

√
a x+ ec1

)
y(x) → −

√
ec1
(
2
√
a x+ ec1

)
y(x) →

√
ec1
(
2
√
a x+ ec1

)
y(x) → −i

√
a x

y(x) → i
√
a x
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24.32.11 problem 945
Internal problem ID [3671]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 945.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y(y′)2 − 4a2xy′ + ya2 = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 121� �
dsolve(y(x)*diff(y(x),x)^2-4*a^2*x*diff(y(x),x)+a^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a2 + 2a2 +
√

−_a2a2 + 4a4
_a (_a2 − 3a2) d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a2 − 2a2 +
√
−_a2a2 + 4a4

_a (_a2 − 3a2) d_a
)

+ c1

)
x
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3 Solution by Mathematica
Time used: 8.492 (sec). Leaf size: 758� �
DSolve[y[x] (y'[x])^2-4 a^2 x y'[x]+a^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



√
a

√
y(x)
ax

+ 2


√

−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
4a2 − y(x)2

x2

log
(
3a2 − y(x)2

x2

)
− 8ArcTan


√

2a− y(x)
x√

2a+ y(x)
x

+ 4 log
(

y(x)
x

)+ 4
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

2a

− 2
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

a


+ 8

(
4a2 − y(x)2

x2

)3/2
sinh−1


√

y(x)
x

− 2a
2
√
a


6
√
a

√
−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
y(x)
ax

+ 2
√

4a2 − y(x)2
x2

=

− log(x) + c1, y(x)



Solve



√
a

√
y(x)
ax

+ 2


√

−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
4a2 − y(x)2

x2

log
(
3a2 − y(x)2

x2

)
+ 8ArcTan


√
2a− y(x)

x√
2a+ y(x)

x

+ 4 log
(

y(x)
x

)− 4
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

2a

+ 2
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

a


− 8

(
4a2 − y(x)2

x2

)3/2
sinh−1


√

y(x)
x

− 2a
2
√
a


6
√
a

√
−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
y(x)
ax

+ 2
√

4a2 − y(x)2
x2

=

− log(x) + c1, y(x)


y(x) → 0
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24.32.12 problem 946
Internal problem ID [3672]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 946.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + axy′ + by = 0

3 Solution by Maple
Time used: 0.178 (sec). Leaf size: 107� �
dsolve(y(x)*diff(y(x),x)^2+a*x*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 − a+
√

−4_a2b+ a2

_a (_a2 + a+ b) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√
−4_a2b+ a2 + a

_a (_a2 + a+ b) d_a
)

+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.643 (sec). Leaf size: 162� �
DSolve[y[x] (y'[x])^2+a x y'[x]+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


a log

(√
a2 − 4by(x)2

x2 + a

)
+ (a+ 2b) log

(√
a2 − 4by(x)2

x2 − a− 2b
)

4(a+ b) =

− log(x)
2 + c1, y(x)



Solve


a log

(√
a2 − 4by(x)2

x2 − a

)
+ (a+ 2b) log

(√
a2 − 4by(x)2

x2 + a+ 2b
)

4(a+ b) =

− log(x)
2 + c1, y(x)


y(x) → 0
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24.32.13 problem 947
Internal problem ID [3673]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 947.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

y(y′)2 − (−2bx+ a) y′ − by = 0

3 Solution by Maple
Time used: 0.262 (sec). Leaf size: 203� �
dsolve(y(x)*diff(y(x),x)^2-(-2*b*x+a)*diff(y(x),x)-b*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) =

√
c1b+

√
4b3c1x2 − 4a b2c1x+ a2bc1

b

y(x) =

√
c1b−

√
4b3c1x2 − 4a b2c1x+ a2bc1

b

y(x) = −

√
c1b+

√
4b3c1x2 − 4a b2c1x+ a2bc1

b

y(x) = −

√
c1b−

√
4b3c1x2 − 4a b2c1x+ a2bc1

b

y(x) =
√

−b x2 + ax+ c1

y(x) = −
√

−b x2 + ax+ c1
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3 Solution by Mathematica
Time used: 1.251 (sec). Leaf size: 409� �
DSolve[y[x] (y'[x])^2-(a-2 b x)y'[x]-b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(
b−

√
b2
)
log(y(x))

b

−
−b log

(√
a2 − 4abx+ 4b (bx2 + y(x)2) − a− 2

√
b2 x

)
+

√
b2 log

(
b
(√

a2 − 4abx+ 4b (bx2 + y(x)2) − a− 2
√
b2 x

))
−
(√

b2 + b
)
log
(√

a2 − 4abx+ 4b (bx2 + y(x)2) + a− 2
√
b2 x

)
2
√
b2

= c1, y(x)



Solve

−b log
(√

a2 − 4abx+ 4b (bx2 + y(x)2) − a− 2
√
b2 x

)
+

√
b2 log

(
b
(√

a2 − 4abx+ 4b (bx2 + y(x)2) − a− 2
√
b2 x

))
−
(√

b2 + b
)
log
(√

a2 − 4abx+ 4b (bx2 + y(x)2) + a− 2
√
b2 x

)
2
√
b2

+

(√
b2 + b

)
log(y(x))

b
= c1, y(x)


y(x) → − i(2bx− a)

2
√
b

y(x) → i(2bx− a)
2
√
b
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24.32.14 problem 948
Internal problem ID [3674]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 948.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y(y′)2 + y′x3 − yx2 = 0

3 Solution by Maple
Time used: 0.211 (sec). Leaf size: 91� �
dsolve(y(x)*diff(y(x),x)^2+x^3*diff(y(x),x)-x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −ix2

2

y(x) = ix2

2
y(x) = 0

y(x) = −

√
−4c1x2 + c21

4

y(x) =

√
−4c1x2 + c21

4

y(x) = −2
√

c1x2 + 4
c1

y(x) = 2
√
c1x2 + 4
c1
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3 Solution by Mathematica
Time used: 0.713 (sec). Leaf size: 169� �
DSolve[y[x] (y'[x])^2+x^3 y'[x]-x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log(y(x))−

√
x6 + 4x2y(x)2 tanh−1

(√
x4 + 4y(x)2

x2

)
2x
√
x4 + 4y(x)2

= c1, y(x)



Solve


√

x6 + 4x2y(x)2 tanh−1
(√

x4 + 4y(x)2
x2

)
2x
√

x4 + 4y(x)2
+ 1

2 log(y(x)) = c1, y(x)


y(x) → − ix2

2

y(x) → ix2

2
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24.32.15 problem 949
Internal problem ID [3675]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 949.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 + (x− y) y′ − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x)^2+(x-y(x))*diff(y(x),x)-x = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 47� �
DSolve[y[x] (y'[x])^2+(x-y[x])y'[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
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24.32.16 problem 950
Internal problem ID [3676]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 950.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 − (x+ y) y′ + y = 0

3 Solution by Maple
Time used: 0.161 (sec). Leaf size: 271� �
dsolve(y(x)*diff(y(x),x)^2-(x+y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = x

y(x) = 0

ln(x)−
x
(

x2+2xy(x)−3y(x)2
x2

) 3
2

2y(x) − arctanh

 x+ y(x)

x

√
x2 + 2xy(x)− 3y(x)2

x2

+ ln
(
y(x)
x

)

+
√

x2 + 2xy(x)− 3y(x)2
x2 −

3y(x)
√

x2 + 2xy(x)− 3y(x)2
x2

2x − x

2y(x) − c1 = 0

ln(x) +
x
(

x2+2xy(x)−3y(x)2
x2

) 3
2

2y(x) + arctanh

 x+ y(x)

x

√
x2 + 2xy(x)− 3y(x)2

x2

+ ln
(
y(x)
x

)

−
√

x2 + 2xy(x)− 3y(x)2
x2 +

3y(x)
√

x2 + 2xy(x)− 3y(x)2
x2

2x − x

2y(x) − c1 = 0
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3 Solution by Mathematica
Time used: 4.115 (sec). Leaf size: 310� �
DSolve[y[x] (y'[x])^2-(x+y[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



x


i

√
y(x)
x

− 1
√

3y(x)
x

+ 1 +
4y(x) log

−i
(

3y(x)
x

+1
)
+i

√
3y(x)
x

− 3
√

3y(x)
x

+ 1 +

√
2 + 2i

√
3


x

+

4y(x) tanh−1



√
3y(x)
x

+ 1√
3y(x)
x

− 3


x

− 1


4y(x) =

− log(x)
2 + c1, y(x)



Solve


tanh−1


√

3y(x)
x

+ 1√
3y(x)
x

− 3



+

x

−i

√
y(x)
x

− 1
√

3y(x)
x

+ 1 +
4y(x) log

i
(

3y(x)
x

+1
)
−i

√
3y(x)
x

− 3
√

3y(x)
x

+ 1 +

√
2− 2i

√
3


x

− 1


4y(x) =

− log(x)
2 + c1, y(x)


y(x) → 0
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24.32.17 problem 951
Internal problem ID [3677]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 951.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 − (1 + yx) y′ + x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x)^2-(1+x*y(x))*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) =
√
2x+ c1

y(x) = −
√
2x+ c1

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 52� �
DSolve[y[x] (y'[x])^2-(1+x y[x])y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
x+ c1

y(x) →
√
2
√
x+ c1

y(x) → x2

2 + c1
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24.32.18 problem 952
Internal problem ID [3678]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 952.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 +
(
−y2 + x

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(y(x)*diff(y(x),x)^2+(x-y(x)^2)*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 54� �
DSolve[y[x] (y'[x])^2+(x-y[x]^2)y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
y(x) → 0
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24.32.19 problem 953
Internal problem ID [3679]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 953.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 + y − a = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 827� �
dsolve(y(x)*diff(y(x),x)^2+y(x) = a,y(x), singsol=all)� �
y(x) = a

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) a2_Z 2 + 4(tan2 (_Z )) c1a_Z − 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 + 4c1_Za− 4a_Zx+ 4c21 − 8c1x− a2 + 4x2)) (−RootOf

(
(tan2 (_Z )) a2_Z 2 + 4(tan2 (_Z )) c1a_Z − 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 + 4c1_Za− 4a_Zx+ 4c21 − 8c1x− a2 + 4x2) a− 2c1 + 2x

)
2

+ a

2
y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) a2_Z 2 + 4(tan2 (_Z )) c1a_Z − 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 + 4c1_Za− 4a_Zx+ 4c21 − 8c1x− a2 + 4x2)) (RootOf

(
(tan2 (_Z )) a2_Z 2 + 4(tan2 (_Z )) c1a_Z − 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 + 4c1_Za− 4a_Zx+ 4c21 − 8c1x− a2 + 4x2) a+ 2c1 − 2x

)
2

+ a

2
y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) a2_Z 2 − 4(tan2 (_Z )) c1a_Z + 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 − 4c1_Za+ 4a_Zx+ 4c21 − 8c1x− a2 + 4x2)) (−RootOf

(
(tan2 (_Z )) a2_Z 2 − 4(tan2 (_Z )) c1a_Z + 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 − 4c1_Za+ 4a_Zx+ 4c21 − 8c1x− a2 + 4x2) a+ 2c1 − 2x

)
2

+ a

2
y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) a2_Z 2 − 4(tan2 (_Z )) c1a_Z + 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 − 4c1_Za+ 4a_Zx+ 4c21 − 8c1x− a2 + 4x2)) (RootOf

(
(tan2 (_Z )) a2_Z 2 − 4(tan2 (_Z )) c1a_Z + 4(tan2 (_Z )) ax_Z + 4(tan2 (_Z )) c21 − 8(tan2 (_Z )) c1x+ 4(tan2 (_Z ))x2 + a2_Z 2 − 4c1_Za+ 4a_Zx+ 4c21 − 8c1x− a2 + 4x2) a− 2c1 + 2x

)
2

+ a

2
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3 Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 106� �
DSolve[y[x] (y'[x])^2+y[x]==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
aArcTan

( √
#1√

a−#1

)
−
√

#1
√
a−#1 &

]
[−x+ c1]

y(x) → InverseFunction
[
aArcTan

( √
#1√

a−#1

)
−
√

#1
√
a−#1 &

]
[x+ c1]

y(x) → a
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24.32.20 problem 954
Internal problem ID [3680]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 954.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(x+ y) (y′)2 + 2y′x− y = 0

3 Solution by Maple
Time used: 0.667 (sec). Leaf size: 138� �
dsolve((x+y(x))*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

ln(x)− arctanh

 2x+ y(x)

2x
√

y(x)2 + xy(x) + x2

x2

+ ln
(
y(x)
x

)
− c1 = 0

ln(x) + arctanh

 2x+ y(x)

2x
√

y(x)2 + xy(x) + x2

x2

+ ln
(
y(x)
x

)
− c1 = 0

y(x) =

√
3 x tan

(
RootOf

(√
3 ln

(
3x2

4 + 3
(
tan2(_Z)

)
x2

4

)
+ 2

√
3 c1 + 2_Z

))
2 − x

2
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3 Solution by Mathematica
Time used: 1.826 (sec). Leaf size: 166� �
DSolve[(x+y[x]) (y'[x])^2+2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
3
√

ec1 (−3x+ ec1) − ec1

3

y(x) → 2
3
√

ec1 (−3x+ ec1) − ec1

3
y(x) → ec1 − 2

√
ec1 (x+ ec1)

y(x) → 2
√
ec1 (x+ ec1) + ec1

y(x) → 0

y(x) → −1
2i
(√

3 − i
)
x

y(x) → 1
2i
(√

3 + i
)
x
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24.32.21 problem 955
Internal problem ID [3681]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 955.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(2x− y) (y′)2 − 2(1− x) y′ + 2− y = 0

3 Solution by Maple
Time used: 3.269 (sec). Leaf size: 587� �
dsolve((2*x-y(x))*diff(y(x),x)^2-2*(1-x)*diff(y(x),x)+2-y(x) = 0,y(x), singsol=all)� �

y(x) = 2 + c1
2 −

√
−c21 + 4c1 (x− 1)

2

y(x) = 2 + c1 −
√
−c21 + 2c1 (x− 1)

Expression too large to display
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3 Solution by Mathematica
Time used: 1.702 (sec). Leaf size: 187� �
DSolve[(2 x -y[x]) (y'[x])^2-2(1-x)y'[x]+2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2
√

−ec1 (4x− 4 + ec1) + 2− ec1

2

y(x) → 1
2

(√
−ec1 (4x− 4 + ec1) + 4− ec1

)
y(x) → −

√
−ec1 (2x− 2 + ec1) + 2− ec1

y(x) →
√

−ec1 (2x− 2 + ec1) + 2− ec1

y(x) → 2

y(x) → x−
√
2
√

(x− 1)2 + 1

y(x) → x+
√
2
√
(x− 1)2 + 1
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24.32.22 problem 956
Internal problem ID [3682]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 956.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

2y(y′)2 + (5− 4x) y′ + 2y = 0

3 Solution by Maple
Time used: 0.22 (sec). Leaf size: 131� �
dsolve(2*y(x)*diff(y(x),x)^2+(5-4*x)*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = x− 5
4

y(x) = −x+ 5
4

y(x) = 0

y(x) =
√

16c1 + 2
√

−16c1x2 + 40c1x− 25c1

y(x) =
√

16c1 − 2
√

−16c1x2 + 40c1x− 25c1

y(x) = −
√

16c1 + 2
√
−16c1x2 + 40c1x− 25c1

y(x) = −
√

16c1 − 2
√
−16c1x2 + 40c1x− 25c1
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3 Solution by Mathematica
Time used: 0.66 (sec). Leaf size: 160� �
DSolve[(2 y[x] (y'[x])^2)+(5-4 x)y'[x]+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
2 e

c1
2
√
4x− 5 + 8ec1

y(x) → i
√
2 e

c1
2
√
4x− 5 + 8ec1

y(x) → −1
4ie

c1
2
√
8x− 10 + ec1

y(x) → 1
4ie

c1
2
√
8x− 10 + ec1

y(x) → 0

y(x) → 5
4 − x

y(x) → x− 5
4
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24.32.23 problem 957
Internal problem ID [3683]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 957.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

9y(y′)2 + 4y′x3 − 4yx2 = 0

3 Solution by Maple
Time used: 0.227 (sec). Leaf size: 91� �
dsolve(9*y(x)*diff(y(x),x)^2+4*x^3*diff(y(x),x)-4*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −ix2

3

y(x) = ix2

3
y(x) = 0

y(x) = −2
√

c1x2 + 9
c1

y(x) = 2
√

c1x2 + 9
c1

y(x) = −

√
−4c1x2 + c21

6

y(x) =

√
−4c1x2 + c21

6
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3 Solution by Mathematica
Time used: 0.712 (sec). Leaf size: 169� �
DSolve[9 y[x] (y'[x])^2+4 x^3 y'[x]-4 x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log(y(x))−

√
x6 + 9x2y(x)2 tanh−1

(√
x4 + 9y(x)2

x2

)
2x
√

x4 + 9y(x)2
= c1, y(x)



Solve


√

x6 + 9x2y(x)2 tanh−1
(√

x4 + 9y(x)2
x2

)
2x
√

x4 + 9y(x)2
+ 1

2 log(y(x)) = c1, y(x)


y(x) → − ix2

3

y(x) → ix2

3
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24.32.24 problem 958
Internal problem ID [3684]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 958.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(1− ay) (y′)2 − ay = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 815� �
dsolve((1-a*y(x))*diff(y(x),x)^2 = a*y(x),y(x), singsol=all)� �
y(x) = 0

y(x)

=
RootOf

(
4a2c21 − 8a2c1x+ 4a2x2 − 4

√
a2 c1RootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 − 4(tan2 (_Z ))

√
a2 c1_Z + 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 − 4

√
a2 c1_Z + 4

√
a2 x_Z + _Z 2 − 1

)
+ 4

√
a2 xRootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 − 4(tan2 (_Z ))

√
a2 c1_Z + 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 − 4

√
a2 c1_Z + 4

√
a2 x_Z + _Z 2 − 1

)
+RootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 − 4(tan2 (_Z ))

√
a2 c1_Z + 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 − 4

√
a2 c1_Z + 4

√
a2 x_Z + _Z 2 − 1

)2
+ _Z 2 − 2_Z

)
2a

y(x)

=
RootOf

(
4a2c21 − 8a2c1x+ 4a2x2 + 4

√
a2 c1RootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 + 4(tan2 (_Z ))

√
a2 c1_Z − 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 + 4

√
a2 c1_Z − 4

√
a2 x_Z + _Z 2 − 1

)
− 4

√
a2 xRootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 + 4(tan2 (_Z ))

√
a2 c1_Z − 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 + 4

√
a2 c1_Z − 4

√
a2 x_Z + _Z 2 − 1

)
+RootOf

(
4(tan2 (_Z )) c21a2 − 8(tan2 (_Z )) c1a2x+ 4(tan2 (_Z )) a2x2 + 4(tan2 (_Z ))

√
a2 c1_Z − 4(tan2 (_Z ))

√
a2 _Zx+ (tan2 (_Z ))_Z 2 + 4a2c21 − 8a2c1x+ 4a2x2 + 4

√
a2 c1_Z − 4

√
a2 x_Z + _Z 2 − 1

)2
+ _Z 2 − 2_Z

)
2a
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3 Solution by Mathematica
Time used: 0.836 (sec). Leaf size: 151� �
DSolve[(1-a y[x]) (y'[x])^2==a y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

√#1
√

1−#1a

+
a log

(√
1−#1a −

√
#1

√
−a

)
(−a)3/2 &

 [−√
a x+ c1

]

y(x) → InverseFunction

√#1
√

1−#1a

+
a log

(√
1−#1a −

√
#1

√
−a

)
(−a)3/2 &

 [√a x+ c1
]

y(x) → 0
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24.32.25 problem 960
Internal problem ID [3685]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 960.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
x2 − ay

)
(y′)2 − 2y′yx = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 28� �
dsolve((x^2-a*y(x))*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = − x2

aLambertW
(
−x2c1

a

)
y(x) = c1
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3 Solution by Mathematica
Time used: 8.087 (sec). Leaf size: 310� �
DSolve[(x^2-a y[x]) (y'[x])^2-2 x y[x] y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1

Solve



(
2− 2

(
2axy(x)+x3)

3√
x3 (x2−ay(x))

)(
6x3

x2−ay(x)−4x
3√
x3

+ 4
)(1− x

(
2ay(x)+x2)

3√
x3 (x2−ay(x))

)
log


2−

2
(
2axy(x)+x3

)
3√
x3 (

x2−ay(x)
)

3
√
2

+
(

2axy(x)+x3

3√
x3 (x2−ay(x))

− 1
)
log


6x3

x2−ay(x)
−4x

3√
x3

+4

3
√
2

− 3


18 3

√
2
(
− (2ay(x)+x2)3

(x2−ay(x))3 + 3(2axy(x)+x3)
3√
x3 (x2−ay(x))

− 2
) = 2 22/3x log(x)

9 3√
x3

+ c1, y(x)


y(x) → 0
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24.32.26 problem 961
Internal problem ID [3686]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 961.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

xy(y′)2 + (x+ y) y′ + 1 = 0

3 Solution by Maple
Time used: 0.219 (sec). Leaf size: 32� �
dsolve(x*y(x)*diff(y(x),x)^2+(x+y(x))*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

y(x) = − ln(x) + c1

y(x) =
√
c1 − 2x

y(x) = −
√
c1 − 2x

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 53� �
DSolve[x y[x] (y'[x])^2+(x+y[x])y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
−x+ c1

y(x) →
√
2
√
−x+ c1

y(x) → − log(x) + c1
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24.32.27 problem 962
Internal problem ID [3687]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 32
Problem number: 962.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy(y′)2 +
(
x2 + y2

)
y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(y(x),x)^2+(x^2+y(x)^2)*diff(y(x),x)+x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 54� �
DSolve[x y[x] (y'[x])^2+(x^2 + y[x]^2)y'[x]+x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
y(x) → 0
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24.33.1 problem 963
Internal problem ID [3688]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 963.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy(y′)2 +
(
x2 − y2

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(x*y(x)*diff(y(x),x)^2+(x^2-y(x)^2)*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 65� �
DSolve[x y[x] (y'[x])^2+(x^2-y[x]^2)y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
y(x) → −ix

y(x) → ix
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24.33.2 problem 964
Internal problem ID [3689]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 964.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy(y′)2 −
(
x2 − y2

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(x*y(x)*diff(y(x),x)^2-(x^2-y(x)^2)*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 50� �
DSolve[x y[x] (y'[x])^2-(x^2-y[x]^2)y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → −
√

x2 + 2c1

y(x) →
√

x2 + 2c1
y(x) → 0
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24.33.3 problem 965
Internal problem ID [3690]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 965.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

xy(y′)2 +
(
a+ x2 − y2

)
y′ − yx = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x)^2+(a+x^2-y(x)^2)*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 112� �
DSolve[x y[x] (y'[x])^2+(a+x^2-y[x]^2)y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c1

(
x2 + a

1 + c1

)

y(x) → −
√(√

a − ix
)2

y(x) →
√(√

a − ix
)2

y(x) → −
√(√

a + ix
)2

y(x) →
√(√

a + ix
)2
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24.33.4 problem 966
Internal problem ID [3691]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 966.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

xy(y′)2 −
(
a− b x2 + y2

)
y′ − byx = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x)^2-(a-b*x^2+y(x)^2)*diff(y(x),x)-b*x*y(x) = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 131� �
DSolve[x y[x] (y'[x])^2-(a-b x^2+y[x]^2)y'[x]-b x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c1

(
x2 − a

b+ c1

)

y(x) → −
√
−
(√

a +
√
b x
)2

y(x) →
√

−
(√

a +
√
b x
)2

y(x) → −
√
−
(√

a −
√
b x
)2

y(x) →
√

−
(√

a −
√
b x
)2

5197



24.33. Various 33 CHAPTER 24. ORDINARY . . .

24.33.5 problem 967
Internal problem ID [3692]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 967.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy(y′)2 +
(
3x2 − 2y2

)
y′ − 6yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(y(x),x)^2+(3*x^2-2*y(x)^2)*diff(y(x),x)-6*x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x
2

y(x) =
√

−3x2 + c1

y(x) = −
√
−3x2 + c1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 54� �
DSolve[x y[x] (y'[x])^2+(3 x^2-2 y[x]^2)y'[x]-6 x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

y(x) → −
√
−3x2 + 2c1

y(x) →
√

−3x2 + 2c1
y(x) → 0
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24.33.6 problem 968
Internal problem ID [3693]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 968.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(x− 2y) (y′)2 − 2y′yx− 2yx+ y2 = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 109� �
dsolve(x*(x-2*y(x))*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-2*x*y(x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 +
√
2_a3 − 4_a2 + 2_a

_a (_a2 + 1) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√

2_a3 − 4_a2 + 2_a
_a (_a2 + 1) d_a

)
+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.524 (sec). Leaf size: 167� �
DSolve[x(x-2 y[x]) (y'[x])^2-2 x y[x] y'[x]-2 x y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x
(
x+ 2e

c1
2

)
− e

c1
2

y(x) →
√
−x
(
x+ 2e

c1
2

)
− e

c1
2

y(x) → e
c1
2 −

√
x
(
−x+ 2e

c1
2

)
y(x) →

√
x
(
−x+ 2e

c1
2

)
+ e

c1
2

y(x) → −
√
−x2

y(x) →
√
−x2
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24.33.7 problem 969
Internal problem ID [3694]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 969.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x(x− 2y) (y′)2 + 6y′yx− 2yx+ y2 = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 121� �
dsolve(x*(x-2*y(x))*diff(y(x),x)^2+6*x*y(x)*diff(y(x),x)-2*x*y(x)+y(x)^2 = 0,y(x), singsol=all)� �
y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 +
√
2_a3 + 4_a2 + 2_a + 4_a

_a (_a2 − 4_a + 1) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√

2_a3 + 4_a2 + 2_a − 4_a
_a (_a2 − 4_a + 1) d_a

)
+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.549 (sec). Leaf size: 196� �
DSolve[x(x-2 y[x]) (y'[x])^2+6 x y[x] y'[x]-2 x y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x−
√

x
(
3x− 2e

c1
2

)
− e

c1
2

y(x) → 2x+
√

x
(
3x− 2e

c1
2

)
− e

c1
2

y(x) → 2x−
√

x
(
3x+ 2e

c1
2

)
+ e

c1
2

y(x) → 2x+
√

x
(
3x+ 2e

c1
2

)
+ e

c1
2

y(x) → 2x−
√
3
√
x2

y(x) →
√
3
√
x2 + 2x
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24.33.8 problem 970
Internal problem ID [3695]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 970.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2(y′)2 − a2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 49� �
dsolve(y(x)^2*diff(y(x),x)^2 = a^2,y(x), singsol=all)� �

y(x) =
√
2ax+ c1

y(x) = −
√
2ax+ c1

y(x) =
√
−2ax+ c1

y(x) = −
√
−2ax+ c1

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 85� �
DSolve[y[x]^2(y'[x])^2==a^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
−ax+ c1

y(x) →
√
2
√
−ax+ c1

y(x) → −
√
2
√
ax+ c1

y(x) →
√
2
√
ax+ c1
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24.33.9 problem 971
Internal problem ID [3696]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 971.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2(y′)2 − a2 + y2 = 0

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 59� �
dsolve(y(x)^2*diff(y(x),x)^2-a^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) =
√

a2 − c21 + 2c1x− x2

y(x) = −
√

a2 − c21 + 2c1x− x2

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 101� �
DSolve[y[x]^2 (y'[x])^2-a^2 +y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

a2 − (x+ c1)2

y(x) →
√
a2 − (x+ c1)2

y(x) → −
√

a2 − (x− c1)2

y(x) →
√
a2 − (x− c1)2

y(x) → −a

y(x) → a
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24.33.10 problem 972
Internal problem ID [3697]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 972.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y2(y′)2 − 3y′x+ y = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 124� �
dsolve(y(x)^2*diff(y(x),x)^2-3*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 18 1
3 (x2)

1
3

2

y(x) = −18 1
3 (x2)

1
3

4 − i
√
3 18 1

3 (x2)
1
3

4

y(x) = −18 1
3 (x2)

1
3

4 + i
√
3 18 1

3 (x2)
1
3

4
y(x) = 0

y(x) = RootOf

− ln(x) +
∫ _Z −6_a3 + 9

√
−4_a3 + 9

2 + 27
2

_a (4_a3 − 9) d_a + c1

x
2
3
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3 Solution by Mathematica
Time used: 0.503 (sec). Leaf size: 246� �
DSolve[y[x]^2 (y'[x])^2-3 x y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
c1
3 3
√
ec1 − 3ix

y(x) → − 3
√
−1 e

c1
3 3
√
ec1 − 3ix

y(x) → (−1)2/3e
c1
3 3
√
ec1 − 3ix

y(x) → e
c1
3 3
√
3ix+ ec1

y(x) → − 3
√
−1 e

c1
3 3
√
3ix+ ec1

y(x) → (−1)2/3e
c1
3 3
√
3ix+ ec1

y(x) → 0

y(x) →
(
−3
2

)2/3

x2/3

y(x) →
(
3
2

)2/3

x2/3

y(x) → x2/3Root
[
4#13 − 9&, 2

]
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24.33.11 problem 973
Internal problem ID [3698]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 973.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y2(y′)2 − 6y′x3 + 4yx2 = 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 118� �
dsolve(y(x)^2*diff(y(x),x)^2-6*x^3*diff(y(x),x)+4*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 18 1
3x

4
3

2

y(x) =
(
−18 1

3x
1
3

4 − i
√
3 18 1

3x
1
3

4

)
x

y(x) =
(
−18 1

3x
1
3

4 + i
√
3 18 1

3x
1
3

4

)
x

y(x) = 0

y(x) = RootOf

− ln(x) +
∫ _Z

−
3
(
4_a3 + 3

√
−4_a3 + 9 − 9

)
4_a (4_a3 − 9) d_a + c1

x
4
3
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3 Solution by Mathematica
Time used: 0.788 (sec). Leaf size: 218� �
DSolve[y[x]^2 (y'[x])^2-6 x^3 y'[x]+4 x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

34 log(y(x))−

√
9x6 − 4x2y(x)3 tanh−1

(√
9x4 − 4y(x)3

3x2

)
2x
√
9x4 − 4y(x)3

= c1, y(x)



Solve


√
9x6 − 4x2y(x)3 tanh−1

(√
9x4 − 4y(x)3

3x2

)
2x
√

9x4 − 4y(x)3
+ 3

4 log(y(x)) = c1, y(x)


y(x) →

(
−3
2

)2/3

x4/3

y(x) →
(
3
2

)2/3

x4/3

y(x) → − 3
√
−1

(
3
2

)2/3

x4/3
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24.33.12 problem 974
Internal problem ID [3699]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 974.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 − 4ayy′ + 4a2 − 4ax+ y2 = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 113� �
dsolve(y(x)^2*diff(y(x),x)^2-4*a*y(x)*diff(y(x),x)+4*a^2-4*a*x+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −2
√
ax

y(x) = 2
√
ax

y(x) = −

√
−16a4 + 32a3x− 16a2x2 + 8c1a2 + 8c1ax− c21

4a

y(x) =

√
−16a4 + 32a3x− 16a2x2 + 8c1a2 + 8c1ax− c21

4a

3 Solution by Mathematica
Time used: 0.513 (sec). Leaf size: 83� �
DSolve[y[x]^2 (y'[x])^2-4 a y[x] y'[x]+4 a^2-4 a x+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
4a2x(4a− x)− 4ac1x− c12

2a

y(x) →
√

4a2x(4a− x)− 4ac1x− c12

2a
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24.33.13 problem 975
Internal problem ID [3700]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 975.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2(y′)2 − (x+ 1) yy′ + x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 45� �
dsolve(y(x)^2*diff(y(x),x)^2-(1+x)*y(x)*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) =
√
2x+ c1

y(x) = −
√
2x+ c1

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 72� �
DSolve[y[x]^2 (y'[x])^2-(1+x)y[x] y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
x+ c1

y(x) →
√
2
√
x+ c1

y(x) → −
√
x2 + 2c1

y(x) →
√
x2 + 2c1
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24.33.14 problem 976
Internal problem ID [3701]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 976.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

y2(y′)2 + 2y′yx+ x2 = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 31� �
dsolve(y(x)^2*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+x^2 = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + 2c1

y(x) = −
√
−x2 + 2c1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 39� �
DSolve[y[x]^2 (y'[x])^2+2 x y[x] y'[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 2c1

y(x) →
√
−x2 + 2c1
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24.33.15 problem 977
Internal problem ID [3702]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 977.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 + 2y′yx+ a− y2 = 0

7 Solution by Maple� �
dsolve(y(x)^2*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+a-y(x)^2 = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.523 (sec). Leaf size: 61� �
DSolve[y[x]^2 (y'[x])^2+2 x y[x] y'[x]+a-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

a+ c1(−2x+ c1)

y(x) →
√

a+ c1(−2x+ c1)

y(x) → −
√
a

y(x) →
√
a
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24.33.16 problem 978
Internal problem ID [3703]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 978.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y2(y′)2 − 2y′yx− x2 + 2y2 = 0

3 Solution by Maple
Time used: 0.171 (sec). Leaf size: 107� �
dsolve(y(x)^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-x^2+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = x

y(x) =
√

−2
√
2 xc1 − c21 − x2

y(x) =
√

2
√
2 xc1 − c21 − x2

y(x) = −
√
−2

√
2 xc1 − c21 − x2

y(x) = −
√
2
√
2 xc1 − c21 − x2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^2 (y'[x])^2-2 x y[x] y'[x]-x^2+2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.33.17 problem 979
Internal problem ID [3704]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 979.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 − 2xy′y + a− x2 + 2y2 = 0

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 145� �
dsolve(y(x)^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+a-x^2+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
√
4x2 − 2a

2

y(x) =
√
4x2 − 2a

2

y(x) =
√

−2
√
a+ 2c1 x− c1 − x2 − a

y(x) =
√

2
√
a+ 2c1 x− c1 − x2 − a

y(x) = −
√

−2
√
a+ 2c1 x− c1 − x2 − a

y(x) = −
√

2
√
a+ 2c1 x− c1 − x2 − a
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3 Solution by Mathematica
Time used: 0.669 (sec). Leaf size: 63� �
DSolve[y[x]^2 (y'[x])^2-2 x y[x] y'[x]+a -x^2+2 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−a

2 − x2 + 4c1x− 2c12

y(x) →
√

−a

2 − x2 + 4c1x− 2c12
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24.33.18 problem 980
Internal problem ID [3705]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 980.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 + 2axyy′ + (a− 1) b+ x2a+ (1− a) y2 = 0

3 Solution by Maple
Time used: 0.446 (sec). Leaf size: 251� �
dsolve(y(x)^2*diff(y(x),x)^2+2*a*x*y(x)*diff(y(x),x)+(a-1)*b+a*x^2+(1-a)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√
−a x2 + b

y(x) = −
√
−a x2 + b

y(x) =

√
−a2x2 − 2a

√
−b a2 + c1a2 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) =

√
−a2x2 + 2a

√
−b a2 + c1a2 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) = −

√
−a2x2 − 2a

√
−b a2 + c1a2 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) = −

√
−a2x2 + 2a

√
−b a2 + c1a2 + ab− c1a x+ c1a+ b a2 − ab

a
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3 Solution by Mathematica
Time used: 1.145 (sec). Leaf size: 65� �
DSolve[y[x]^2 (y'[x])^2+2 a x y[x] y'[x]+(a-1)b+a x^2+(1-a)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2(a− 1)c1x+ (a− 1)c12 + b− x2

y(x) →
√

−2(a− 1)c1x+ (a− 1)c12 + b− x2
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24.33.19 problem 981
Internal problem ID [3706]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 981.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
1− y2

)
(y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 48� �
dsolve((1-y(x)^2)*diff(y(x),x)^2 = 1,y(x), singsol=all)� �

y(x) = sin
(
RootOf

(
sin (_Z )

√
cos (2_Z )

2 + 1
2 + _Z + 2c1 − 2x

))

y(x) = sin
(
RootOf

(
− sin (_Z )

√
cos (2_Z )

2 + 1
2 − _Z + 2c1 − 2x

))

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 105� �
DSolve[(1-y[x]^2) (y'[x])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2#1

√
1−#12 − ArcTan


√

1−#12

#1+ 1

&

 [−x+ c1]

y(x) → InverseFunction

1
2#1

√
1−#12 − ArcTan


√

1−#12

#1+ 1

&

 [x+ c1]
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24.33.20 problem 982
Internal problem ID [3707]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 982.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
a2 − y2

)
(y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 126� �
dsolve((a^2-y(x)^2)*diff(y(x),x)^2 = y(x)^2,y(x), singsol=all)� �

y(x) = 0

x−
√

a2 − y(x)2 +
a2 ln

(
2a2+2

√
a2
√
a2 − y(x)2

y(x)

)
√
a2

− c1 = 0

x+
√

a2 − y(x)2 −
a2 ln

(
2a2+2

√
a2
√
a2 − y(x)2

y(x)

)
√
a2

− c1 = 0
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3 Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 102� �
DSolve[(a^2-y[x]^2) (y'[x])^2==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

√a2 −#12 − a tanh−1


√
a2 −#12

a

&

 [−x+ c1]

y(x) → InverseFunction

√a2 −#12 − a tanh−1


√
a2 −#12

a

&

 [x+ c1]

y(x) → 0
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24.33.21 problem 983
Internal problem ID [3708]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 983.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
a2 − 2axy + y2

)
(y′)2 + 2y′ay + y2 = 0

7 Solution by Maple� �
dsolve((a^2-2*a*x*y(x)+y(x)^2)*diff(y(x),x)^2+2*a*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a^2-2 a x y[x]+y[x]^2) (y'[x])^2+2 a y[x] y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.33.22 problem 985
Internal problem ID [3709]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 985.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
(−a+ 1)x2 + y2

)
(y′)2 + 2axyy′ + x2 + (−a+ 1) y2 = 0

3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 67� �
dsolve(((1-a)*x^2+y(x)^2)*diff(y(x),x)^2+2*a*x*y(x)*diff(y(x),x)+x^2+(1-a)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z

√
a− 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = tan
(
RootOf

(
2_Z

√
a− 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = c1x

3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 101� �
DSolve[((1-a)x^2+y[x]^2)(y'[x])^2+2 a x y[x] y'[x]+x^2+(1-a)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[√

a− 1 ArcTan
(
y(x)
x

)
− 1

2 log
(
y(x)2
x2 + 1

)
= log(x) + c1, y(x)

]
Solve

[√
a− 1 ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
y(x) → −ix

y(x) → ix
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24.33.23 problem 986
Internal problem ID [3710]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 986.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve ((
−4a2 + 1

)
x2 + y2

)
(y′)2 − 8a2xyy′ + x2 +

(
−4a2 + 1

)
y2 = 0

3 Solution by Maple
Time used: 0.304 (sec). Leaf size: 173� �
dsolve(((-4*a^2+1)*x^2+y(x)^2)*diff(y(x),x)^2-8*a^2*x*y(x)*diff(y(x),x)+x^2+(-4*a^2+1)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x)

+
∫ _Z −_a3 + 8_a a2 +

√
4_a4a2 − _a4 + 8_a2a2 − 2_a2 + 4a2 − 1 − _a
_a4 − 16_a2a2 + 2_a2 + 1 d_a

+ c1

)
x

y(x)

= RootOf
(
− ln(x)

−

(∫ _Z _a3 − 8_a a2 +
√
4_a4a2 − _a4 + 8_a2a2 − 2_a2 + 4a2 − 1 + _a
_a4 − 16_a2a2 + 2_a2 + 1 d_a

)

+ c1

)
x
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3 Solution by Mathematica
Time used: 0.667 (sec). Leaf size: 321� �
DSolve[((1-4 a^2)x^2+y[x]^2) (y'[x])^2 - 8 a^2 x y[x] y'[x]+x^2+(1-4 a^2)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
−#13 +#12

√
2a− 1

√
2a+ 1 + 8#1a2 −#1

+
√
2a− 1

√
2a+ 1 &,

−#12 log
(

y(x)
x

−#1
)
+ 4a2 log

(
y(x)
x

−#1
)
− log

(
y(x)
x

−#1
)

−3#12 + 2#1
√
2a− 1

√
2a+ 1 + 8a2 − 1

&

=

− log(x) + c1, y(x)


Solve

RootSum
#13 +#12

√
2a− 1

√
2a+ 1 − 8#1a2 +#1

+
√
2a− 1

√
2a+ 1 &,

−#12 log
(

y(x)
x

−#1
)
+ 4a2 log

(
y(x)
x

−#1
)
− log

(
y(x)
x

−#1
)

−3#12 − 2#1
√
2a− 1

√
2a+ 1 + 8a2 − 1

&

=

− log(x) + c1, y(x)
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24.33.24 problem 987
Internal problem ID [3711]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 987.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve ((
−a2 + 1

)
x2 + y2

)
(y′)2 + 2a2xyy′ + x2 +

(
−a2 + 1

)
y2 = 0

3 Solution by Maple
Time used: 0.302 (sec). Leaf size: 71� �
dsolve(((-a^2+1)*x^2+y(x)^2)*diff(y(x),x)^2+2*a^2*x*y(x)*diff(y(x),x)+x^2+(-a^2+1)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z

√
a2 − 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = tan
(
RootOf

(
2_Z

√
a2 − 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = c1x

3 Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 115� �
DSolve[((1-a^2)x^2+y[x]^2) (y'[x])^2 +2 a^2 x y[x] y'[x]+x^2+(1-a^2) y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[√

a− 1
√
a+ 1 ArcTan

(
y(x)
x

)
− 1

2 log
(
y(x)2
x2 + 1

)
= log(x) + c1, y(x)

]
Solve

[√
a− 1

√
a+ 1 ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
y(x) → −ix

y(x) → ix
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24.33.25 problem 988
Internal problem ID [3712]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 988.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y)2 (y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 48� �
dsolve((x+y(x))^2*diff(y(x),x)^2 = y(x)^2,y(x), singsol=all)� �

y(x) = eLambertW(x ec1 )−c1

y(x) = −x−
√
x2 + 2c1

y(x) = −x+
√
x2 + 2c1

3 Solution by Mathematica
Time used: 10.475 (sec). Leaf size: 101� �
DSolve[(x+y[x])^2 (y'[x])^2==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
x2 + e2c1

y(x) → −x+
√
x2 + e2c1

y(x) → x

ProductLog (e−c1x)

y(x) → 0

y(x) → −
√
x2 − x

y(x) →
√
x2 − x
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24.33.26 problem 989
Internal problem ID [3713]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 989.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y)2 (y′)2 −
(
x2 − yx− 2y2

)
y′ − y(x− y) = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 85� �
dsolve((x+y(x))^2*diff(y(x),x)^2-(x^2-x*y(x)-2*y(x)^2)*diff(y(x),x)-(x-y(x))*y(x) = 0,y(x), singsol=all)� �

y(x) = −x−
√

x2 + 2c1

y(x) = −x+
√

x2 + 2c1

y(x) =
−c1x−

√
2c21x2 + 1
c1

y(x) =
−c1x+

√
2c21x2 + 1
c1
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3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 172� �
DSolve[(x+y[x])^2 (y'[x])^2 -(x^2-x y[x]-2 y[x]^2) y'[x]-(x-y[x])y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
x2 + e2c1

y(x) → −x+
√
x2 + e2c1

y(x) → −x−
√
2x2 + e2c1

y(x) → −x+
√
2x2 + e2c1

y(x) → −
√
x2 − x

y(x) →
√
x2 − x

y(x) → −
√
2
√
x2 − x

y(x) →
√
2
√
x2 − x
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24.33.27 problem 990
Internal problem ID [3714]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 990.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve (
a2 − (x− y)2

)
(y′)2 + 2a2y′ + a2 − (x− y)2 = 0

3 Solution by Maple
Time used: 0.337 (sec). Leaf size: 130� �
dsolve((a^2-(x-y(x))^2)*diff(y(x),x)^2+2*a^2*diff(y(x),x)+a^2-(x-y(x))^2 = 0,y(x), singsol=all)� �

y(x) = x−
√
2 a

y(x) = x+
√
2 a

y(x) = x+RootOf
(
−x+

∫ _Z
−_a2 − 2a2 +

√
−_a2 (_a2 − 2a2)

2 (_a2 − 2a2) d_a + c1

)

y(x) = x+RootOf
(
−x+

∫ _Z 2a2 − _a2 +
√

−_a2 (_a2 − 2a2)
2_a2 − 4a2 d_a + c1

)

3 Solution by Mathematica
Time used: 67.941 (sec). Leaf size: 18407� �
DSolve[(a^2-(x-y[x])^2)(y'[x])^2+2 a^2 y'[x]+a^2-(x-y[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.33.28 problem 991
Internal problem ID [3715]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 991.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

2y2(y′)2 + 2xy′y − 1 + x2 + y2 = 0

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 133� �
dsolve(2*y(x)^2*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)-1+x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
√
−2x2 + 4

2

y(x) =
√
−2x2 + 4

2

y(x) =
√

−2
√
1− c1 x+ 2c1 − x2 − 1

y(x) =
√

2
√
1− c1 x+ 2c1 − x2 − 1

y(x) = −
√

−2
√
1− c1 x+ 2c1 − x2 − 1

y(x) = −
√

2
√
1− c1 x+ 2c1 − x2 − 1
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3 Solution by Mathematica
Time used: 0.541 (sec). Leaf size: 57� �
DSolve[2 y[x]^2 (y'[x])^2 +2 x y[x] y'[x]-1+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x2 + c1x+ 1− c12

2

y(x) →
√
−x2 + c1x+ 1− c12

2
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24.33.29 problem 992
Internal problem ID [3716]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 992.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

3y2(y′)2 − 2y′yx− x2 + 4y2 = 0

3 Solution by Maple
Time used: 0.176 (sec). Leaf size: 203� �
dsolve(3*y(x)^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-x^2+4*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
√
3 x

3

y(x) =
√
3 x

3

ln(x)−

√
x2 − 3y(x)2

x2

2 + arctanh


√

x2 − 3y(x)2
x2

2



+

√
3

√√√√(√3 x+ 3y(x)
)(√

3 x− 3y(x)
)

x2

6 +
ln
(

x2+y(x)2
x2

)
2 − c1 = 0

ln(x) +

√
x2 − 3y(x)2

x2

2 − arctanh


√

x2 − 3y(x)2
x2

2



−

√
3

√√√√(√3 x+ 3y(x)
)(√

3 x− 3y(x)
)

x2

6 +
ln
(

x2+y(x)2
x2

)
2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.467 (sec). Leaf size: 179� �
DSolve[3 y[x]^2 (y'[x])^2 -2 x y[x] y'[x]-x^2+4 y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−3x2 − 4ie3c1x+ e6c1√

3

y(x) →
√
−3x2 − 4ie3c1x+ e6c1√

3

y(x) → −
√
−3x2 + 4ie3c1x+ e6c1√

3

y(x) →
√
−3x2 + 4ie3c1x+ e6c1√

3

y(x) → −
√
−x2

y(x) →
√
−x2
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24.33.30 problem 993
Internal problem ID [3717]
Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 993.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

4y2(y′)2 + 2(3x+ 1)xyy′ + 3x3 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 59� �
dsolve(4*y(x)^2*diff(y(x),x)^2+2*(1+3*x)*x*y(x)*diff(y(x),x)+3*x^3 = 0,y(x), singsol=all)� �

y(x) = −
√
−2x2 + 4c1

2

y(x) =
√

−2x2 + 4c1
2

y(x) =
√
−x3 + c1

y(x) = −
√

−x3 + c1

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 81� �
DSolve[4 y[x]^2 (y'[x])^2 +2(1+3 x)x y[x] y'[x]+3 x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x3 + 2c1

y(x) →
√
−x3 + 2c1

y(x) → −
√

−x2

2 + 2c1

y(x) →
√
−x2

2 + 2c1
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24.33.31 problem 994
Internal problem ID [3718]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 994.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve (
x2 − 4y2

)
(y′)2 + 6y′yx− 4x2 + y2 = 0

3 Solution by Maple
Time used: 1.077 (sec). Leaf size: 92� �
dsolve((x^2-4*y(x)^2)*diff(y(x),x)^2+6*x*y(x)*diff(y(x),x)-4*x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −
x
(
RootOf

(
_Z 16 + 2_Z 4c1x

4 − c1x
4)4 − 1

)
RootOf

(
_Z 16 + 2_Z 4c1x4 − c1x4

)4
y(x) =

RootOf
(_Z16−2_Z4c1x4−c1x4)12

c1
− x4

x3

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 3017� �
DSolve[(x^2-4 y[x]^2) (y'[x])^2 +6 x y[x] y'[x]-4 x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.33.32 problem 995
Internal problem ID [3719]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 33
Problem number: 995.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

9y2(y′)2 − 3y′x+ y = 0

3 Solution by Maple
Time used: 0.219 (sec). Leaf size: 122� �
dsolve(9*y(x)^2*diff(y(x),x)^2-3*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 2 1
3 (x2)

1
3

2

y(x) = −2 1
3 (x2)

1
3

4 − i
√
3 2 1

3 (x2)
1
3

4

y(x) = −2 1
3 (x2)

1
3

4 + i
√
3 2 1

3 (x2)
1
3

4
y(x) = 0

y(x) = RootOf

− ln(x) +
∫ _Z −6_a3 + 3

√
−4_a3 + 1

2 + 3
2

_a (4_a3 − 1) d_a + c1

x
2
3
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3 Solution by Mathematica
Time used: 0.519 (sec). Leaf size: 244� �
DSolve[9 y[x]^2 (y'[x])^2 -3 x y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
c1
3 3
√
ec1 − ix

y(x) → − 3
√
−1 e

c1
3 3
√
ec1 − ix

y(x) → (−1)2/3e
c1
3 3
√
ec1 − ix

y(x) → e
c1
3 3
√
ix+ ec1

y(x) → − 3
√
−1 e

c1
3 3
√
ix+ ec1

y(x) → (−1)2/3e
c1
3 3
√
ix+ ec1

y(x) → 0

y(x) →
(
−1
2

)2/3

x2/3

y(x) → x2/3

22/3

y(x) → x2/3Root
[
4#13 − 1&, 2

]
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24.34.1 problem 996
Internal problem ID [3720]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 996.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(2− 3y)2 (y′)2 − 4 + 4y = 0
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3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 713� �
dsolve((2-3*y(x))^2*diff(y(x),x)^2 = 4-4*y(x),y(x), singsol=all)� �
y(x) = 1

y(x) = −


(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

6

+ 2(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3


2

+ 1

y(x) = −


−

(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

12

− 1(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

−

i
√
3


108c1−108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3

6 − 2108c1−108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3


2



2

+ 1

y(x) = −


−

(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

12

− 1(
108c1 − 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

+

i
√
3


108c1−108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3

6 − 2108c1−108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3


2



2

+ 1

y(x) = −


(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

6

+ 2(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3


2

+ 1

y(x) = −


−

(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

12

− 1(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

−

i
√
3


−108c1+108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3

6 − 2−108c1+108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3


2



2

+ 1

y(x) = −


−

(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

12

− 1(
−108c1 + 108x+ 12

√
81c21 − 162c1x+ 81x2 − 12

) 1
3

+

i
√
3


−108c1+108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3

6 − 2−108c1+108x+12

√
81c21 − 162c1x+ 81x2 − 12

 1
3


2



2

+ 1
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3 Solution by Mathematica
Time used: 5.079 (sec). Leaf size: 746� �
DSolve[(2-3 y[x])^2 (y'[x])^2 ==4(1-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

 3
√

−27(2x+ c1)2 + 3
√
3
√

(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ 4
3
√

−27(2x+ c1)2 + 3
√
3
√
(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ 2



y(x) → 1
24

2i
(√

3 + i
)

3
√

−27(2x+ c1)2 + 3
√
3
√

(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ −8− 8i
√
3

3
√

−27(2x+ c1)2 + 3
√
3
√
(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ 8



y(x)→ 1
24

−2
(
1+i

√
3
)

3
√

−27(2x+ c1)2 + 3
√
3
√

(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ −8 + 8i
√
3

3
√

−27(2x+ c1)2 + 3
√
3
√
(2x+ c1)2 (−16 + 27(2x+ c1)2) + 8

+ 8



y(x) → 1
6

 3
√

−27(−2x+ c1)2 + 3
√
3
√
(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8

+ 4
3
√

−27(−2x+ c1)2 + 3
√
3
√

(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8
+ 2



y(x) → 1
24

2i
(√

3

+ i
)

3
√

−27(−2x+ c1)2 + 3
√
3
√

(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8

+ −8− 8i
√
3

3
√

−27(−2x+ c1)2 + 3
√
3
√

(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8
+ 8



y(x) → 1
24

−2
(
1

+ i
√
3
)

3
√

−27(−2x+ c1)2 + 3
√
3
√

(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8

+ −8 + 8i
√
3

3
√

−27(−2x+ c1)2 + 3
√
3
√

(−2x+ c1)2 (−16 + 27(−2x+ c1)2) + 8
+ 8


y(x) → 1
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24.34.2 problem 997
Internal problem ID [3721]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 997.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
−a2 + 1

)
y2(y′)2 − 3a2xyy′ − a2x2 + y2 = 0

3 Solution by Maple
Time used: 0.186 (sec). Leaf size: 195� �
dsolve((-a^2+1)*y(x)^2*diff(y(x),x)^2-3*a^2*x*y(x)*diff(y(x),x)-a^2*x^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = RootOf

−2 ln(x)

−

∫ _Z
(
2_a2a2 − 2_a2 + 3a2 +

√
4_a2a2 + 5a4 − 4_a2 + 4a2

)
_a

_a4a2 − _a4 + 3_a2a2 − _a2 + a2
d_a


+ 2c1

x

y(x) = RootOf

−2 ln(x)

+
∫ _Z

(
−2_a2a2 + 2_a2 − 3a2 +

√
4_a2a2 + 5a4 − 4_a2 + 4a2

)
_a

_a4a2 − _a4 + 3_a2a2 − _a2 + a2
d_a

+ 2c1

x
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3 Solution by Mathematica
Time used: 1.319 (sec). Leaf size: 342� �
DSolve[(1-a^2)y[x]^2 (y'[x])^2 -2 a^2 x y[x] y'[x]-a^2 x y[x] y'[x]-a^2 x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



log
(
−
(
a2
(

2y(x)2
x2 + 3

))
+

√
5a4 + 4a2

(
y(x)2
x2 + 1

)
− 4y(x)2

x2 + 2y(x)2
x2

)
−

2ArcTan


1−

√
5a4 + 4a2

(
y(x)2
x2 + 1

)
− 4y(x)2

x2
√
−5a4 + 2a2 − 1


√
−5a4 + 2a2 − 1

4a2 − 4 = log (−2(a2 − 1)x)
2− 2a2

+ c1, y(x)



Solve



log
(
a2
(

2y(x)2
x2 + 3

)
+

√
5a4 + 4a2

(
y(x)2
x2 + 1

)
− 4y(x)2

x2 − 2y(x)2
x2

)
−

2ArcTan



√
5a4 + 4a2

(
y(x)2
x2 + 1

)
− 4y(x)2

x2 +1

√
−5a4 + 2a2 − 1


√
−5a4 + 2a2 − 1

4a2 − 4 = log (−2(a2 − 1)x)
2− 2a2

+ c1, y(x)
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24.34.3 problem 998
Internal problem ID [3722]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 998.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

(a− b) y2(y′)2 − 2bxyy′ − ab− b x2 + ay2 = 0

3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 260� �
dsolve((a-b)*y(x)^2*diff(y(x),x)^2-2*b*x*y(x)*diff(y(x),x)-a*b-b*x^2+a*y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

(a− b) b (x2 + a− b)
a− b

y(x) = −
√

(a− b) b (x2 + a− b)
a− b

y(x) =

√
−c1ab+ c1b2 − b2x2 − 2b

√
−a b2 + c1ab x+ a b2

b

y(x) =

√
−c1ab+ c1b2 − b2x2 + 2b

√
−a b2 + c1ab x+ a b2

b

y(x) = −

√
−c1ab+ c1b2 − b2x2 − 2b

√
−a b2 + c1ab x+ a b2

b

y(x) = −

√
−c1ab+ c1b2 − b2x2 + 2b

√
−a b2 + c1ab x+ a b2

b
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3 Solution by Mathematica
Time used: 1.39 (sec). Leaf size: 86� �
DSolve[(a-b) y[x]^2 (y'[x])^2 -2 b x y[x] y'[x]-a b -b x^2+a y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

b (b− x2) + a (−b+ (x− c1)2)√
b− a

y(x) →
√

b (b− x2) + a (−b+ (x− c1)2)√
b− a
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24.34.4 problem 999
Internal problem ID [3723]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 999.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

a2
(
b2 − (cx− ay)2

)
(y′)2 + 2a b2cy′ + c2

(
b2 − (cx− ay)2

)
= 0

3 Solution by Maple
Time used: 0.406 (sec). Leaf size: 195� �
dsolve(a^2*(b^2-(c*x-a*y(x))^2)*diff(y(x),x)^2+2*a*b^2*c*diff(y(x),x)+c^2*(b^2-(c*x-a*y(x))^2) = 0,y(x), singsol=all)� �
y(x) = cx−

√
2 b

a

y(x) = cx+
√
2 b

a

y(x) =

RootOf

−x+
∫ _Z −

a

(
_a2a2−2b2+

√
−a2_a2 (_a2a2 − 2b2)

)
2(_a2a2−2b2)c d_a + c1

 a+ cx

a

y(x) =

RootOf

−x+
∫ _Z a

(
−_a2a2+2b2+

√
−a2_a2 (_a2a2 − 2b2)

)
2(_a2a2−2b2)c d_a + c1

 a+ cx

a
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3 Solution by Mathematica
Time used: 1.717 (sec). Leaf size: 71� �
DSolve[a^2 ( b^2 -(c x-a y[x])^2 ) (y'[x])^2 +2 a b^2 c y'[x]+c^2(b^2-(c x-a y[x])^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cc1 −
√

b2 − c2(x− c1)2
a

y(x) →
√

b2 − c2(x− c1)2 + cc1
a
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24.34.5 problem 1000
Internal problem ID [3724]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1000.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

xy2(y′)2 − y3y′ + a2x = 0

3 Solution by Maple
Time used: 0.232 (sec). Leaf size: 155� �
dsolve(x*y(x)^2*diff(y(x),x)^2-y(x)^3*diff(y(x),x)+a^2*x = 0,y(x), singsol=all)� �

y(x) =
√
−2ax

y(x) = −
√
−2ax

y(x) =
√
2

√
ax

y(x) = −
√
2

√
ax

y(x) = e
c1
2 +

RootOf
(
16a2x e2c1e2_Z+e2_Zx3−4 e2c1e3_Z)

2 − ln(x)
2

y(x) = e−
c1
2 +

RootOf
(
x2
(
−16 e−2c1e2_Zx2a2+4 e−2c1e3_Zx−e2_Z))

2 + ln(x)
2
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3 Solution by Mathematica
Time used: 4.396 (sec). Leaf size: 219� �
DSolve[x y[x]^2 (y'[x])^2 - y[x]^3 y'[x]+a^2 x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2a2e−c1x2 − ec1

2

y(x) →
√

−2a2e−c1x2 − ec1

2

y(x) → −
√
4a2e−c1x2 + ec1√

2

y(x) →
√
4a2e−c1x2 + ec1√

2

y(x) → −
√
2
√
a
√
x

y(x) → −i
√
2
√
a
√
x

y(x) → i
√
2
√
a
√
x

y(x) →
√
2
√
a
√
x
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24.34.6 problem 1001
Internal problem ID [3725]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1001.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

xy2(y′)2 +
(
a− x3 − y3

)
y′ + x2y = 0

3 Solution by Maple
Time used: 0.197 (sec). Leaf size: 190� �
dsolve(x*y(x)^2*diff(y(x),x)^2+(a-x^3-y(x)^3)*diff(y(x),x)+x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 0∫ y(x)

_b

_a2√
_a6 + (−2x3 − 2a)_a3 + (−x3 + a)2

d_a + ln(x)
2 − c1 = 0

∫ y(x)

_b

_a2√
_a6 + (−2x3 − 2a)_a3 + (−x3 + a)2

d_a − ln(x)
2 − c1 = 0

y(x) =
(
x

3
2 c1 + x3 + a

) 1
3

y(x) = −

(
x

3
2 c1 + x3 + a

) 1
3

2 −
i
√
3
(
x

3
2 c1 + x3 + a

) 1
3

2

y(x) = −

(
x

3
2 c1 + x3 + a

) 1
3

2 +
i
√
3
(
x

3
2 c1 + x3 + a

) 1
3

2
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3 Solution by Mathematica
Time used: 0.393 (sec). Leaf size: 194� �
DSolve[x y[x]^2 (y'[x])^2 +(a-x^3-y[x]^3) y'[x]+x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

a+ (−1 + c1)x3

3

√
1− 1

c1

y(x) → 0

y(x) → 3
√(√

a − x3/2
)2

y(x) → − 3
√
−1 3

√(√
a − x3/2

)2
y(x) → (−1)2/3 3

√(√
a − x3/2

)2
y(x) → 3

√(√
a + x3/2

)2
y(x) → − 3

√
−1 3

√(√
a + x3/2

)2
y(x) → (−1)2/3 3

√(√
a + x3/2

)2
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24.34.7 problem 1003
Internal problem ID [3726]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1003.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

2xy2(y′)2 − y3y′ − a = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 175� �
dsolve(2*x*y(x)^2*diff(y(x),x)^2-y(x)^3*diff(y(x),x)-a = 0,y(x), singsol=all)� �

y(x) = 2 3
4 (−ax)

1
4

y(x) = −2 3
4 (−ax)

1
4

y(x) = −i2 3
4 (−ax)

1
4

y(x) = i2 3
4 (−ax)

1
4

y(x) = 2 1
4 (a(c21 − 2c1x+ x2) c31)

1
4

c1

y(x) = −2 1
4 (a(c21 − 2c1x+ x2) c31)

1
4

c1

y(x) = −i2 1
4 (a(c21 − 2c1x+ x2) c31)

1
4

c1

y(x) = i2 1
4 (a(c21 − 2c1x+ x2) c31)

1
4

c1
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3 Solution by Mathematica
Time used: 3.663 (sec). Leaf size: 222� �
DSolve[2 x y[x]^2 (y'[x])^2 -y[x]^3 y'[x] -a ==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−
c1
4
√
−8ax+ ec1√

2

y(x) → e−
c1
4
√
−8ax+ ec1√

2

y(x) → −

√
e−

c1
2 (8ax− ec1)
√
2

y(x) →

√
e−

c1
2 (8ax− ec1)
√
2

y(x) → −(−2)3/4 4
√
a 4
√
x

y(x) → (−2)3/4 4
√
a 4
√
x

y(x) → 4
√
a 4
√
x Root

[
#14 + 8&, 1

]
y(x) → (1 + i) 4

√
2 4
√
a 4
√
x
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24.34.8 problem 1004
Internal problem ID [3727]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1004.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

4x2y2(y′)2 −
(
x2 + y2

)2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 75� �
dsolve(4*x^2*y(x)^2*diff(y(x),x)^2 = (x^2+y(x)^2)^2,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√
c1x+ x2

y(x) = −
√
3
√

x (−x3 + 3c1)
3x

y(x) =
√
3
√
x (−x3 + 3c1)

3x
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3 Solution by Mathematica
Time used: 0.5 (sec). Leaf size: 97� �
DSolve[4 x^2 y[x]^2(y'[x])^2 ==(x^2+y[x]^2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1

y(x) → −
√
−x3 + 3c1√
3
√
x

y(x) →
√
−x3 + 3c1√
3
√
x
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24.34.9 problem 1006
Internal problem ID [3728]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1006.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

4y3(y′)2 − 4y′x+ y = 0

3 Solution by Maple
Time used: 0.238 (sec). Leaf size: 83� �
dsolve(4*y(x)^3*diff(y(x),x)^2-4*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) =
√
−x

y(x) = −
√
−x

y(x) =
√
x

y(x) = −
√
x

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −2_a4 + 2
√
−_a4 + 1 + 2

_a (_a4 − 1) d_a + c1

)
√
x
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3 Solution by Mathematica
Time used: 0.548 (sec). Leaf size: 282� �
DSolve[4 y[x]^3 (y'[x])^2 -4 x y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
4 4
√
ec1 − 2ix

y(x) → −ie
c1
4 4
√
ec1 − 2ix

y(x) → ie
c1
4 4
√
ec1 − 2ix

y(x) → e
c1
4 4
√
ec1 − 2ix

y(x) → −e
c1
4 4
√
2ix+ ec1

y(x) → −ie
c1
4 4
√
2ix+ ec1

y(x) → ie
c1
4 4
√
2ix+ ec1

y(x) → e
c1
4 4
√
2ix+ ec1

y(x) → 0

y(x) → −
√
x

y(x) → −i
√
x

y(x) → i
√
x

y(x) →
√
x
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24.34.10 problem 1012
Internal problem ID [3729]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1012.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

3xy4(y′)2 − y5y′ + 1 = 0
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3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 295� �
dsolve(3*x*y(x)^4*diff(y(x),x)^2-y(x)^5*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

y(x) = 12 1
6x

1
6

y(x) = −12 1
6x

1
6

y(x) =
(
−1
2 − i

√
3
2

)
12 1

6x
1
6

y(x) =
(
−1
2 + i

√
3
2

)
12 1

6x
1
6

y(x) =
(
1
2 − i

√
3
2

)
12 1

6x
1
6

y(x) =
(
1
2 + i

√
3
2

)
12 1

6x
1
6

y(x) = 3 1
6 (−(c21 − 2c1x+ x2) c51)

1
6

c1

y(x) = −3 1
6 (−(c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
−1

2 −
i

√
3

2

)
3 1

6 (−(c21 − 2c1x+ x2) c51)
1
6

c1

y(x) =

(
−1

2 +
i

√
3

2

)
3 1

6 (−(c21 − 2c1x+ x2) c51)
1
6

c1

y(x) =

(
1
2 −

i

√
3

2

)
3 1

6 (−(c21 − 2c1x+ x2) c51)
1
6

c1

y(x) =

(
1
2 +

i

√
3

2

)
3 1

6 (−(c21 − 2c1x+ x2) c51)
1
6

c1
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3 Solution by Mathematica
Time used: 2.709 (sec). Leaf size: 321� �
DSolve[3 x y[x]^4 (y'[x])^2 -y[x]^5 y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3

√
−1
2 e−

c1
6 3
√
12x+ ec1

y(x) → e−
c1
6 3

√
6x+ ec1

2

y(x) → (−1)2/3e−
c1
6 3

√
6x+ ec1

2

y(x) → − 3

√
−1
2

3
√
−e−

c1
2 (12x+ ec1)

y(x) →
3
√

−e−
c1
2 (12x+ ec1)

3
√
2

y(x) →
(−1)2/3 3

√
−e−

c1
2 (12x+ ec1)

3
√
2

y(x) → 6
√
x Root

[
#16 − 12&, 3

]
y(x) → 3

√
−2 6

√
3 6
√
x

y(x) → 6
√
x Root

[
#16 − 12&, 1

]
y(x) → 3

√
2 6
√
3 6
√
x

y(x) → 6
√
x Root

[
#16 − 12&, 5

]
y(x) → 6

√
x Root

[
#16 − 12&, 4

]
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24.34.11 problem 1013
Internal problem ID [3730]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1013.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

9xy4(y′)2 − 3y5y′ − a = 0
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3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 295� �
dsolve(9*x*y(x)^4*diff(y(x),x)^2-3*y(x)^5*diff(y(x),x)-a = 0,y(x), singsol=all)� �

y(x) = 2 1
3 (−ax)

1
6

y(x) = −2 1
3 (−ax)

1
6

y(x) =
(
−1
2 − i

√
3
2

)
2 1

3 (−ax)
1
6

y(x) =
(
−1
2 + i

√
3
2

)
2 1

3 (−ax)
1
6

y(x) =
(
1
2 − i

√
3
2

)
2 1

3 (−ax)
1
6

y(x) =
(
1
2 + i

√
3
2

)
2 1

3 (−ax)
1
6

y(x) = (a(c21 − 2c1x+ x2) c51)
1
6

c1

y(x) = −(a(c21 − 2c1x+ x2) c51)
1
6

c1

y(x) =

(
−1

2 −
i

√
3

2

)
(a(c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
−1

2 +
i

√
3

2

)
(a(c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
1
2 −

i

√
3

2

)
(a(c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
1
2 +

i

√
3

2

)
(a(c21 − 2c1x+ x2) c51)

1
6

c1
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3 Solution by Mathematica
Time used: 3.179 (sec). Leaf size: 357� �
DSolve[9 x y[x]^4 (y'[x])^2 -3 y[x]^5 y'[x]-a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3

√
−1
2 e−

c1
6 3
√
−4ax+ ec1

y(x) → e−
c1
6

3
√
−4ax+ ec1

3
√
2

y(x) → (−1)2/3e−
c1
6

3
√
−4ax+ ec1

3
√
2

y(x) → − 3

√
−1
2

3
√

e−
c1
2 (4ax− ec1)

y(x) →
3
√

e−
c1
2 (4ax− ec1)

3
√
2

y(x) →
(−1)2/3 3

√
−e−

c1
2 (−4ax+ ec1)

3
√
2

y(x) → −i
3
√
2 6
√
a 6
√
x

y(x) → i
3
√
2 6
√
a 6
√
x

y(x) → 6
√
a 6
√
x Root

[
#16 + 4&, 1

]
y(x) → 6

√
a 6
√
x Root

[
#16 + 4&, 6

]
y(x) → 6

√
a 6
√
x Root

[
#16 + 4&, 5

]
y(x) → 6

√
a 6
√
x Root

[
#16 + 4&, 2

]
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24.34.12 problem 1014
Internal problem ID [3731]
Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1014.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

9
(
−x2 + 1

)
y4(y′)2 + 6xy5y′ + 4x2 = 0

3 Solution by Maple
Time used: 0.184 (sec). Leaf size: 245� �
dsolve(9*(-x^2+1)*y(x)^4*diff(y(x),x)^2+6*x*y(x)^5*diff(y(x),x)+4*x^2 = 0,y(x), singsol=all)� �

y(x) =
(
−4x2 + 4

) 1
6

y(x) = −
(
−4x2 + 4

) 1
6

y(x) =
(
−1
2 − i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
−1
2 + i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
1
2 − i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
1
2 + i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) = ((−16c21 + 4x2 − 4) c21)
1
3

2c1

y(x) = −((−16c21 + 4x2 − 4) c21)
1
3

4c1
− i

√
3 ((−16c21 + 4x2 − 4) c21)

1
3

4c1

y(x) = −((−16c21 + 4x2 − 4) c21)
1
3

4c1
+ i

√
3 ((−16c21 + 4x2 − 4) c21)

1
3

4c1
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3 Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 198� �
DSolve[9(1-x^2) y[x]^4 (y'[x])^2 +6 x y[x]^5 y'[x]+4 x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
2

3
√

−4x2 + 4 + c12

3
√
c1

y(x) → −1

y(x) → 0

y(x) → 3

√
−1
2

y(x) → Indeterminate

y(x) → − 3
√
−2 6

√
1− x2

y(x) → 3
√
−2 6

√
1− x2

y(x) → − 3
√
2 6
√
1− x2

y(x) → 3
√
2 6
√
1− x2

y(x) → 6
√
1− x2 Root

[
#13 + 2&, 2

]
y(x) → 6

√
1− x2 Root

[
#13 − 2&, 3

]

5265



24.34. Various 34 CHAPTER 24. ORDINARY . . .

24.34.13 problem 1015
Internal problem ID [3732]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1015.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − bx− a = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^3 = b*x+a,y(x), singsol=all)� �

y(x) = 3(bx+ a)
4
3

4b + c1

y(x) =
3i(bx+ a)

4
3

(
i−

√
3
)

8b + c1

y(x) =
3i(bx+ a)

4
3

(√
3 + i

)
8b + c1

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 80� �
DSolve[(y'[x])^3 ==a+b x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3(a+ bx)4/3
4b + c1

y(x) → −3 3
√
−1 (a+ bx)4/3

4b + c1

y(x) → 3(−1)2/3(a+ bx)4/3
4b + c1
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24.34.14 problem 1016
Internal problem ID [3733]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1016.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − a xn = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)^3 = a*x^n,y(x), singsol=all)� �

y(x) = 3x(a xn)
1
3

n+ 3 + c1

y(x) =
3x
(
−1 + i

√
3
)
(a xn)

1
3

2 (n+ 3) + c1

y(x) = −
3x
(
1 + i

√
3
)
(a xn)

1
3

2 (n+ 3) + c1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 95� �
DSolve[(y'[x])^3 ==a x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 3
√
a x

n
3+1

n+ 3 + c1

y(x) → −3 3
√
−1 3

√
a x

n
3+1

n+ 3 + c1

y(x) → 3(−1)2/3 3
√
a x

n
3+1

n+ 3 + c1
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24.34.15 problem 1017
Internal problem ID [3734]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1017.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)3 + x− y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 209� �
dsolve(diff(y(x),x)^3+x-y(x) = 0,y(x), singsol=all)� �

x− 3(−x+ y(x))
2
3

2 − 3(−x+ y(x))
1
3 − 3 ln

(
(−x+ y(x))

1
3 − 1

)
− c1 = 0

x+ 3(−x+ y(x))
2
3

4 − 3i
√
3 (−x+ y(x))

2
3

4 + 3(−x+ y(x))
1
3

2 + 3i
√
3 (−x+ y(x))

1
3

2

− 3 ln
(
−(−x+ y(x))

1
3

2 − i
√
3 (−x+ y(x))

1
3

2 − 1
)

− c1 = 0

x+ 3(−x+ y(x))
2
3

4 + 3i
√
3 (−x+ y(x))

2
3

4 + 3(−x+ y(x))
1
3

2 − 3i
√
3 (−x+ y(x))

1
3

2

− 3 ln
(
−(−x+ y(x))

1
3

2 + i
√
3 (−x+ y(x))

1
3

2 − 1
)

− c1 = 0
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3 Solution by Mathematica
Time used: 11.947 (sec). Leaf size: 298� �
DSolve[(y'[x])^3 +x-y[x]==0 x,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
3
2(y(x)− x)2/3 + 3 3

√
y(x)− x + 3 log

(
3
√

y(x)− x − 1
)
− x = c1, y(x)

]
Solve

[
1
2

(
1
2

3
√
y(x)− x

(
4i(y(x)−x)2/3+3

√
3 3
√

y(x)− x −3i 3
√

y(x)− x −6
√
3 −6i

)
+6i log

(√
2− 2i

√
3 −2i 3

√
y(x)− x

))
− i(y(x)− x) = c1, y(x)

]
Solve

[
y(x)
2

+1
4

(
−1
2

3
√
y(x)− x

(
4(y(x)−x)2/3+3i

√
3 3
√

y(x)− x −3 3
√

y(x)− x −6i
√
3 −6

)
−6 log

(
2i 3
√
y(x)− x +

√
2 + 2i

√
3
))

= c1, y(x)
]
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24.34.16 problem 1018
Internal problem ID [3735]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1018.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)3 −
(
a+ by + cy2

)
f(x) = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 191� �
dsolve(diff(y(x),x)^3 = (a+b*y(x)+c*y(x)^2)*f(x),y(x), singsol=all)� �

∫ y(x) 1
(_a2c+ b_a + a)

1
3
d_a +

∫ x

−((a+ by(x) + cy(x)2) f(_a))
1
3

(a+ by(x) + cy(x)2)
1
3

d_a + c1

= 0∫ y(x) 1
(_a2c+ b_a + a)

1
3
d_a +

∫ x ((a+ by(x) + cy(x)2) f(_a))
1
3
(
1 + i

√
3
)

2 (a+ by(x) + cy(x)2)
1
3

d_a + c1

= 0∫ y(x) 1
(_a2c+ b_a + a)

1
3
d_a +

∫ x

−
((a+ by(x) + cy(x)2) f(_a))

1
3
(
−1 + i

√
3
)

2 (a+ by(x) + cy(x)2)
1
3

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 62.572 (sec). Leaf size: 405� �
DSolve[(y'[x])^3 ==(a+b y[x]+c y[x]^2) f[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

(2#1c+ b) 3

√
c(#1(#1c+ b) + a)

4ac− b2
Hypergeometric2F1

(
1
3 ,

1
2 ,

3
2 ,

(2#1c+b)2
b2−4ac

)
3
√
2 c 3
√

#1(#1c+ b) + a
&

[∫ x

1

3
√

f(K[1]) dK[1]

+ c1

]
y(x)

→ InverseFunction

(2#1c+ b) 3

√
c(#1(#1c+ b) + a)

4ac− b2
Hypergeometric2F1

(
1
3 ,

1
2 ,

3
2 ,

(2#1c+b)2
b2−4ac

)
3
√
2 c 3
√

#1(#1c+ b) + a
&

[∫ x

1

− 3
√
−1 3

√
f(K[2]) dK[2] + c1

]
y(x)

→ InverseFunction

(2#1c+ b) 3

√
c(#1(#1c+ b) + a)

4ac− b2
Hypergeometric2F1

(
1
3 ,

1
2 ,

3
2 ,

(2#1c+b)2
b2−4ac

)
3
√
2 c 3
√

#1(#1c+ b) + a
&

[∫ x

1
(−1)2/3 3

√
f(K[3]) dK[3]

+ c1

]

y(x) →
√
b2 − 4ac − b

2c

y(x) → −
√
b2 − 4ac + b

2c
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24.34.17 problem 1019
Internal problem ID [3736]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1019.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − (y − a)2 (y − b)2 = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 126� �
dsolve(diff(y(x),x)^3 = (y(x)-a)^2*(y(x)-b)^2,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)2 (_a − b)2

) 1
3
d_a

− c1 = 0

x−

∫ y(x)
− 2(

1 + i
√
3
) (

(_a − a)2 (_a − b)2
) 1

3
d_a

− c1 = 0

x−

∫ y(x) 2(
−1 + i

√
3
) (

(_a − a)2 (_a − b)2
) 1

3
d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 61.183 (sec). Leaf size: 246� �
DSolve[(y'[x])^3 ==(y[x]-a)^2 (y[x]-b)^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [x+c1]

y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [− 3
√
−1 x+c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [(−1)2/3x+c1
]

y(x) → a

y(x) → b
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24.34.18 problem 1020
Internal problem ID [3737]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1020.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)3 + f(x) (y − a)2 (y − b)2 = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 212� �
dsolve(diff(y(x),x)^3+f(x)*(y(x)-a)^2*(y(x)-b)^2 = 0,y(x), singsol=all)� �
∫ y(x) 1

((−_a + a) (−_a + b))
2
3
d_a +

∫ x

−
(
−f(_a) (−y(x) + a)2 (−y(x) + b)2

) 1
3

((−y(x) + a) (−y(x) + b))
2
3

d_a + c1 = 0

∫ y(x) 1
((−_a + a) (−_a + b))

2
3
d_a

+
∫ x

(
−f(_a) (−y(x) + a)2 (−y(x) + b)2

) 1
3
(
1 + i

√
3
)

2 ((−y(x) + a) (−y(x) + b))
2
3

d_a + c1 = 0

∫ y(x) 1
((−_a + a) (−_a + b))

2
3
d_a +

∫ x

−

(
−f(_a) (−y(x) + a)2 (−y(x) + b)2

) 1
3
(
−1 + i

√
3
)

2 ((−y(x) + a) (−y(x) + b))
2
3

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 62.633 (sec). Leaf size: 287� �
DSolve[(y'[x])^3 +f[x] (y[x]-a)^2 (y[x]-b)^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
− 3
√
f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1

3
√
−1 3

√
f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
−(−1)2/3 3

√
f(K[3]) dK[3]+c1

]

y(x) → a

y(x) → b
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24.34.19 problem 1021
Internal problem ID [3738]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1021.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)3 + f(x) (y − a)2 (y − b)2 (y − c)2 = 0

3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 275� �
dsolve(diff(y(x),x)^3+f(x)*(y(x)-a)^2*(y(x)-b)^2*(y(x)-c)^2 = 0,y(x), singsol=all)� �
∫ y(x) 1

(− (−_a + c) (−_a + b) (−_a + a))
2
3
d_a +

∫ x

−
(
−f(_a) (−y(x) + c)2 (−y(x) + b)2 (−y(x) + a)2

) 1
3

(− (−y(x) + c) (−y(x) + b) (−y(x) + a))
2
3

d_a + c1 = 0

∫ y(x) 1
(− (−_a + c) (−_a + b) (−_a + a))

2
3
d_a

+
∫ x

(
−f(_a) (−y(x) + c)2 (−y(x) + b)2 (−y(x) + a)2

) 1
3
(
1 + i

√
3
)

2 (− (−y(x) + c) (−y(x) + b) (−y(x) + a))
2
3

d_a + c1 = 0

∫ y(x) 1
(− (−_a + c) (−_a + b) (−_a + a))

2
3
d_a +

∫ x

−

(
−f(_a) (−y(x) + c)2 (−y(x) + b)2 (−y(x) + a)2

) 1
3
(
−1 + i

√
3
)

2 (− (−y(x) + c) (−y(x) + b) (−y(x) + a))
2
3

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 17.584 (sec). Leaf size: 421� �
DSolve[(y'[x])^3 +f[x](y[x]-a)^2 (y[x]-b)^2 (y[x]-c)^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

3 3
√

a−#1 3
√

c−#1
(

(b−#1)(a−c)
(c−#1)(a−b)

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)2/3(a− c) &

[∫ x

1
− 3
√

f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

3 3
√

a−#1 3
√

c−#1
(

(b−#1)(a−c)
(c−#1)(a−b)

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)2/3(a− c) &

[∫ x

1

3
√
−1 3

√
f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

3 3
√

a−#1 3
√

c−#1
(

(b−#1)(a−c)
(c−#1)(a−b)

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)2/3(a− c) &

[∫ x

1
−(−1)2/3 3

√
f(K[3]) dK[3]+c1

]

y(x) → a

y(x) → b

y(x) → c
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24.34.20 problem 1022
Internal problem ID [3739]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1022.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + y′ + a− bx = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 335� �
dsolve(diff(y(x),x)^3+diff(y(x),x)+a-b*x = 0,y(x), singsol=all)� �
y(x)

=
∫ i

(√
3
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 2
3 + 12

√
3 + i

(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 2
3 − 12i

)
12
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 1
3

dx

+ c1

y(x)

=
∫ i

(
i
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 2
3 −

√
3
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 2
3 − 12i− 12

√
3
)

12
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 1
3

dx

+ c1

y(x) =
∫ (

108bx− 108a+ 12
√
81b2x2 − 162bxa+ 81a2 + 12

) 2
3 − 12

6
(
108bx− 108a+ 12

√
81b2x2 − 162bxa+ 81a2 + 12

) 1
3

dx+ c1
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3 Solution by Mathematica
Time used: 22.588 (sec). Leaf size: 740� �
DSolve[(y'[x])^3 +y'[x]+a-b x==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−9 3

√
2 6
√
3
√

27(a− bx)2 + 4
(√

3
√
27(a− bx)2 + 4 + 9a− 9bx

)2/3
(a− bx) + 27 22/3 3

√
3 3
√√

3
√

27(a− bx)2 + 4 + 9a− 9bx (a− bx) + 3
√
2 32/3(27(a− bx)2 − 2)

(√
3
√

27(a− bx)2 + 4 + 9a− 9bx
)2/3

− 22/335/6
√

27(a− bx)2 + 4 3
√√

3
√

27(a− bx)2 + 4 + 9a− 9bx + 144bc1
144b

y(x)

→
−9(−1)2/3 3

√
2 6
√
3
√

27(a− bx)2 + 4
(√

3
√
27(a− bx)2 + 4 + 9a− 9bx

)2/3
(a− bx)− 27 3

√
−3 22/3 3

√√
3
√

27(a− bx)2 + 4 + 9a− 9bx (a− bx) + (−3)2/3 3
√
2 (27(a− bx)2 − 2)

(√
3
√

27(a− bx)2 + 4 + 9a− 9bx
)2/3

+ 3
√
−1 22/335/6

√
27(a− bx)2 + 4 3

√√
3
√

27(a− bx)2 + 4 + 9a− 9bx + 144bc1
144b

y(x)

→ 1
144


3
√
−2 6

√
3 3
√√

3
√

27(a− bx)2 + 4 + 9a− 9bx
(
9
√

27(a− bx)2 + 4 3
√√

3
√
27(a− bx)2 + 4 + 9a− 9bx (a− bx) + 27 3

√
−2 6

√
3 (a− bx)− 3

√
−2 32/3

√
27(a− bx)2 + 4 +

√
3 (2− 27(a− bx)2) 3

√√
3
√

27(a− bx)2 + 4 + 9a− 9bx
)

b

+ 144c1
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24.34.21 problem 1023
Internal problem ID [3740]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1023.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + y′ − y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)^3+diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

x−

∫ y(x) 6
(
108_a + 12

√
81_a2 + 12

) 1
3

(
108_a + 12

√
81_a2 + 12

) 2
3 − 12

d_a

− c1 = 0

x

−

∫ y(x) 12
(
108_a + 12

√
81_a2 + 12

) 1
3

(
1 + i

√
3
)(

−
(
108_a + 12

√
81_a2 + 12

) 1
3 +

√
3 − 3i

)((
108_a + 12

√
81_a2 + 12

) 1
3 − 3i+

√
3
)d_a


− c1 = 0

x−

∫ y(x)

−
12
(
108_a + 12

√
81_a2 + 12

) 1
3

(
−1 + i

√
3
)((

108_a + 12
√

81_a2 + 12
) 1

3 +
√
3 + 3i

)(
−
(
108_a + 12

√
81_a2 + 12

) 1
3 + 3i+

√
3
)d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 0.323 (sec). Leaf size: 335� �
DSolve[(y'[x])^3 +y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

22/3
(√

729#12 + 108 − 27#1
)2/3

− 6 3
√
2
d#1&

[−x

6 + c1
]

y(x)

→ InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

−i22/3
√
3
(√

729#12 + 108 − 27#1
)2/3

+ 22/3
(√

729#12 + 108 − 27#1
)2/3

− 6i 3
√
2
√
3 − 6 3

√
2
d#1&

[ x12+c1
]

y(x)

→ InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

i22/3
√
3
(√

729#12 + 108 − 27#1
)2/3

+ 22/3
(√

729#12 + 108 − 27#1
)2/3

+ 6i 3
√
2
√
3 − 6 3

√
2
d#1&

[ x12+c1
]

y(x) → 0
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24.34.22 problem 1024
Internal problem ID [3741]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1024.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + y′ − ey = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 261� �
dsolve(diff(y(x),x)^3+diff(y(x),x) = exp(y(x)),y(x), singsol=all)� �

x−

∫ y(x) 6
(
108 e_a + 12

√
12 + 81 e2_a

) 1
3

(
108 e_a + 12

√
12 + 81 e2_a

) 2
3 − 12

d_a

− c1 = 0

x

−

∫ y(x) 12
(
108 e_a + 12

√
12 + 81 e2_a

) 1
3

(
1 + i

√
3
)((

108 e_a + 12
√
12 + 81 e2_a

) 1
3 − 3i+

√
3
)(

−
(
108 e_a + 12

√
12 + 81 e2_a

) 1
3 − 3i+

√
3
)d_a


− c1 = 0

x−

∫ y(x)

−
12
(
108 e_a + 12

√
12 + 81 e2_a

) 1
3

(
−1 + i

√
3
)((

108 e_a + 12
√
12 + 81 e2_a

) 1
3 +

√
3 + 3i

)(
−
(
108 e_a + 12

√
12 + 81 e2_a

) 1
3 + 3i+

√
3
)d_a


− c1 = 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 +y'[x]==Exp[ y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.34.23 problem 1025
Internal problem ID [3742]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1025.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − 7y′ + 6 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^3-7*diff(y(x),x)+6 = 0,y(x), singsol=all)� �

y(x) = 2x+ c1

y(x) = c1 + x

y(x) = −3x+ c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[(y'[x])^3-7 y'[x]+6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x+ c1

y(x) → x+ c1

y(x) → 2x+ c1
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24.34.24 problem 1026
Internal problem ID [3743]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1026.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 − y′x+ ay = 0

5285



24.34. Various 34 CHAPTER 24. ORDINARY . . .

3 Solution by Maple
Time used: 0.352 (sec). Leaf size: 1223� �
dsolve(diff(y(x),x)^3-x*diff(y(x),x)+a*y(x) = 0,y(x), singsol=all)� �

c1

−24
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
+12x

6
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1

a+ 36
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
+12x

6
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1


(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

+ x

+

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 4
3 + 24

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3
x+ 144x2

12
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3 (2a− 3)

= 0

c1

48
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

 i

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3 √3 −12i

√
3 x−

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
−12x

12
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1

a− 72
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

 i

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3 √3 −12i

√
3 x−

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
−12x

12
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1


(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

+ x

−
i
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 4
3 √3 − 144i

√
3 x2 +

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 4
3 − 48

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3
x+ 144x2

24
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3 (2a− 3)

= 0

c1

−48
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

−
i

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3 √3 −12i

√
3 x+

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
+12x

12
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1

a+ 72
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

−
i

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3 √3 −12i

√
3 x+

(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 2
3
+12x

12
(
−108ay(x)+12

√
81a2y(x)2 − 12x3

) 1
3


1

a−1


(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3

+ x

+
i
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 4
3 √3 − 144i

√
3 x2 −

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 4
3 + 48

(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3
x− 144x2

24
(
−108ay(x) + 12

√
81a2y(x)2 − 12x3

) 2
3 (2a− 3)

= 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 -x y'[x]+a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.34.25 problem 1027
Internal problem ID [3744]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1027.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 + 2y′x− y = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 173� �
dsolve(diff(y(x),x)^3+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −

(
−6
√
x2 + 3c1 − 6x

) 3
2

27 −
2
√

−6
√
x2 + 3c1 − 6x x

3

y(x) =

(
−6
√

x2 + 3c1 − 6x
) 3

2

27 +
2
√

−6
√
x2 + 3c1 − 6x x

3

y(x) = −

(
6
√

x2 + 3c1 − 6x
) 3

2

27 −
2
√

6
√

x2 + 3c1 − 6x x

3

y(x) =

(
6
√
x2 + 3c1 − 6x

) 3
2

27 +
2
√

6
√

x2 + 3c1 − 6x x

3

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 +2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.34.26 problem 1028
Internal problem ID [3745]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1028.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 − 2y′x− y = 0
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3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 496� �
dsolve(diff(y(x),x)^3-2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �
− c1(

108y(x)+12
√

−96x3 + 81y(x)2
) 2

3
+24x(

108y(x)+12
√

−96x3 + 81y(x)2
) 1

3


2
3
+ x

−

((
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 + 24x

)2

96
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0

− c1 i

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3 √3 −24i

√
3 x−

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
−24x(

108y(x)+12
√

−96x3 + 81y(x)2
) 1

3


2
3

+ x

−

(
i
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 √3 − 24i

√
3 x−

(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 − 24x

)2

384
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0

− 12 2
3 c1−i

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3 √3 +24i

√
3 x−

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
−24x(

108y(x)+12
√
−96x3 + 81y(x)2

) 1
3


2
3

+ x

−

(
i
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 √3 − 24i

√
3 x+

(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 + 24x

)2

384
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 -2 x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.34.27 problem 1029
Internal problem ID [3746]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 34
Problem number: 1029.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − axy′ + x3 = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 300� �
dsolve(diff(y(x),x)^3-a*x*diff(y(x),x)+x^3 = 0,y(x), singsol=all)� �
y(x)

=
∫ i

(
i
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 + 12iax−

(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 √3 + 12

√
3 ax

)
12
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx

+ c1

y(x)

=
∫ i

((
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 √3 − 12

√
3 ax+ i

(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 + 12iax

)
12
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx

+ c1

y(x) =
∫ (

−108x3 + 12
√

−3x3 (4a3 − 27x3)
) 2

3 + 12ax

6
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx+ c1
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3 Solution by Mathematica
Time used: 157.184 (sec). Leaf size: 309� �
DSolve[(y'[x])^3 -a x y'[x]+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

2 3
√
3 aK[1] + 3

√
2
(√

81K[1]6 − 12a3K[1]3 − 9K[1]3
)2/3

62/3 3
√√

81K[1]6 − 12a3K[1]3 − 9K[1]3
dK[1] + c1

y(x) →
∫ x

1

3
√
−1

(
3
√
−2

(√
81K[2]6 − 12a3K[2]3 − 9K[2]3

)2/3
− 2 3

√
3 aK[2]

)
62/3 3

√√
81K[2]6 − 12a3K[2]3 − 9K[2]3

dK[2] + c1

y(x) →
∫ x

1

3
√
−1

(
2 3
√
−3 aK[3]− 3

√
2
(√

81K[3]6 − 12a3K[3]3 − 9K[3]3
)2/3)

62/3 3
√√

81K[3]6 − 12a3K[3]3 − 9K[3]3
dK[3] + c1
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24.35 Various 35
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24.35.1 problem 1030
Internal problem ID [3747]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1030.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 + axy′ − ay = 0

3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^3+a*x*diff(y(x),x)-a*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x+ c31
a

y(x) = x
3
2 c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 68� �
DSolve[(y'[x])^3 +a x y'[x]-a y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3

a
+ c1x

y(x) → −2i
√
a x3/2

3
√
3

y(x) → 2i
√
a x3/2

3
√
3
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24.35.2 problem 1031
Internal problem ID [3748]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1031.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 − (bx+ a) y′ + by = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)^3-(b*x+a)*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x+ −c31 + c1a

b

y(x) = c1(bx+ a)
3
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 72� �
DSolve[(y'[x])^3 -(a+b x)y'[x]+b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(a+ bx− c1
2)

b

y(x) → −2(a+ bx)3/2

3
√
3 b

y(x) → 2(a+ bx)3/2

3
√
3 b
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24.35.3 problem 1034
Internal problem ID [3749]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1034.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − 2yy′ + y2 = 0

3 Solution by Maple
Time used: 0.137 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)^3-2*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �
y(x) = 0

x−

∫ y(x) 6
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 + 24_a

d_a

− c1 = 0

x

−

∫ y(x) 12
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
1 + i

√
3
)(

12i_a
√
3 −

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 + 12_a

)d_a


− c1 = 0
x

−

∫ y(x) 12
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
−1 + i

√
3
)(

12i_a
√
3 +

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 − 12_a

)d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 421� �
DSolve[(y'[x])^3 -2 y[x] y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ 3

√
√
3
√

#13(27#1− 32) − 9#12

3
√
2
(√

3
√

#13(27#1− 32) − 9#12
)2/3

+ 4 3
√
3 #1

d#1&

[ x

62/3

+ c1
]

y(x)

→ InverseFunction


∫ 3

√
√
3
√
#13(27#1− 32) − 9#12

3
√
2 32/3

(√
3
√
#13(27#1− 32) − 9#12

)2/3

− 3
√
2 6
√
3 i

(√
3
√

#13(27#1− 32) − 9#12
)2/3

− 12#1− 4i#1
√
3
d#1&

 [xRoot[248832#16+1&, 3
]
+c1

]

y(x)

→ InverseFunction


∫ 3

√
√
3
√
#13(27#1− 32) − 9#12

3
√
2 32/3

(√
3
√
#13(27#1− 32) − 9#12

)2/3

+ 3
√
2 6
√
3 i

(√
3
√

#13(27#1− 32) − 9#12
)2/3

− 12#1+ 4i#1
√
3
d#1&

 [xRoot[248832#16+1&, 4
]
+c1

]

y(x) → 0
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24.35.4 problem 1035
Internal problem ID [3750]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1035.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)3 − axyy′ + 2ay2 = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)^3-a*x*y(x)*diff(y(x),x)+2*a*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = a x3

27
y(x) = 0

y(x) = x2

4c1
− x

2ac21
+ 1

4a2c31

3 Solution by Mathematica
Time used: 150.993 (sec). Leaf size: 13193� �
DSolve[(y'[x])^3 -a x y[x] y'[x]+2 a y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.35.5 problem 1037
Internal problem ID [3751]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1037.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)3 − xy4y′ − y5 = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)^3-x*y(x)^4*diff(y(x),x)-y(x)^5 = 0,y(x), singsol=all)� �

y(x) = −3
√
3

2x 3
2

y(x) = 3
√
3

2x 3
2

y(x) = 0

y(x) = c1

√
c101

(c41x− 1)2
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3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 64� �
DSolve[(y'[x])^3 -x y[x]^4 y'[x]- y[x]^5==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
c1x− c13

y(x) → 0

y(x) → Indeterminate

y(x) → −3
√
3

2x3/2

y(x) → 3
√
3

2x3/2
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24.35.6 problem 1038
Internal problem ID [3752]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1038.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)3 + e−2y+3x(y′ − 1) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^3+exp(3*x-2*y(x))*(diff(y(x),x)-1) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 +Exp[3 x -2 y[x]](y'[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.7 problem 1039
Internal problem ID [3753]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1039.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)3 + e−2y(e2x + e3x
)
y′ − e3x−2y = 0

3 Solution by Maple
Time used: 0.441 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)^3+exp(-2*y(x))*(exp(2*x)+exp(3*x))*diff(y(x),x)-exp(3*x-2*y(x)) = 0,y(x), singsol=all)� �

y(x) = x−
ln
(
− 1

(e−xc1−1)2(c1+1)

)
2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 +Exp[-2 y[x]] (Exp[2 x]+Exp[3 x])(y'[x])-Exp[3 x-2 y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.8 problem 1040
Internal problem ID [3754]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1040.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + (y′)2 − y = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 388� �
dsolve(diff(y(x),x)^3+diff(y(x),x)^2-y(x) = 0,y(x), singsol=all)� �
y(x) = 0
x

−

∫ y(x) 6 6 1
3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 1
3

6 1
3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 2
3 + 46 1

3 − 4
(√

3
(
27

√
3 _a − 2

√
3 + 9

√
_a (−4 + 27_a)

)) 1
3
d_a


− c1 = 0

x−

∫ y(x)

−
12 6 1

3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 1
3

i
√
3 6 1

3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 2
3 − 4i

√
3 6 1

3 + 6 1
3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 2
3 + 46 1

3 + 8
(√

3
(
27

√
3 _a − 2

√
3 + 9

√
_a (−4 + 27_a)

)) 1
3
d_a


− c1 = 0
x

−

∫ y(x) 12 6 1
3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 1
3

i
√
3 6 1

3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 2
3 − 4i

√
3 6 1

3 − 6 1
3

(
−8 + 108_a + 12

√
81_a2 − 12_a

) 2
3 − 4 6 1

3 − 8
(√

3
(
27

√
3 _a − 2

√
3 + 9

√
_a (−4 + 27_a)

)) 1
3
d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 87.697 (sec). Leaf size: 515� �
DSolve[(y'[x])^3 + (y'[x])^2 -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

∫ #1

1

3
√

−27K[1] + 3
√
3
√

K[1](27K[1]− 4) + 2

22/3
(
−27K[1] + 3

√
3
√
K[1](27K[1]− 4) + 2

)2/3
+ 2 3
√

−27K[1] + 3
√
3
√
K[1](27K[1]− 4) + 2 + 2 3

√
2
dK[1]&

[−x

6 +c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√
−27K[2] + 3

√
3
√
K[2](27K[2]− 4) + 2

−i22/3
√
3
(
−27K[2] + 3

√
3
√
K[2](27K[2]− 4) + 2

)2/3
+ 22/3

(
−27K[2] + 3

√
3
√

K[2](27K[2]− 4) + 2
)2/3

− 4 3
√

−27K[2] + 3
√
3
√

K[2](27K[2]− 4) + 2 + 2i 3
√
2
√
3 + 2 3

√
2
dK[2]&

[ x12+c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√

−27K[3] + 3
√
3
√

K[3](27K[3]− 4) + 2

i22/3
√
3
(
−27K[3] + 3

√
3
√

K[3](27K[3]− 4) + 2
)2/3

+ 22/3
(
−27K[3] + 3

√
3
√

K[3](27K[3]− 4) + 2
)2/3

− 4 3
√

−27K[3] + 3
√
3
√

K[3](27K[3]− 4) + 2 − 2i 3
√
2
√
3 + 2 3

√
2
dK[3]&

[ x12+c1
]

y(x) → 0
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24.35.9 problem 1041
Internal problem ID [3755]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1041.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − (y′)2 + y2 = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 413� �
dsolve(diff(y(x),x)^3-diff(y(x),x)^2+y(x)^2 = 0,y(x), singsol=all)� �
y(x) = 0
x

−


∫ y(x) 6

(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 1
3

(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 2
3 + 2

−
4
√
3
(
27
√
3 _a2−2

√
3 −9

√
_a2 (27_a2 − 4)

)
3

 1
3

+ 4

d_a


− c1 = 0
x

−

∫ y(x) 36i
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 1
3

4i4 1
33 2

3

(√
3
(
−27

√
3 _a2 + 9

√
_a2 (27_a2 − 4) + 2

√
3
)) 1

3 − 3i
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 2
3 + 3

√
3
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 2
3 − 12i− 12

√
3
d_a


− c1 = 0
x

−

∫ y(x) 36i
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 1
3

4i4 1
33 2

3

(√
3
(
−27

√
3 _a2 + 9

√
_a2 (27_a2 − 4) + 2

√
3
)) 1

3 − 3i
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 2
3 − 3

√
3
(
8− 108_a2 + 12

√
81_a4 − 12_a2

) 2
3 − 12i+ 12

√
3
d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 36.821 (sec). Leaf size: 583� �
DSolve[(y'[x])^3 - (y'[x])^2 +y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

∫ #1

1

3
√

−27K[1]2 + 3
√
3
√

K[1]2 (27K[1]2 − 4) + 2

22/3
(
−27K[1]2 + 3

√
3
√
K[1]2 (27K[1]2 − 4) + 2

)2/3
+ 2 3
√

−27K[1]2 + 3
√
3
√

K[1]2 (27K[1]2 − 4) + 2 + 2 3
√
2
dK[1]&

[x6 +c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√
−27K[2]2 + 3

√
3
√
K[2]2 (27K[2]2 − 4) + 2

−i22/3
√
3
(
−27K[2]2 + 3

√
3
√

K[2]2 (27K[2]2 − 4) + 2
)2/3

− 22/3
(
−27K[2]2 + 3

√
3
√

K[2]2 (27K[2]2 − 4) + 2
)2/3

+ 4 3
√

−27K[2]2 + 3
√
3
√

K[2]2 (27K[2]2 − 4) + 2 + 2i 3
√
2
√
3 − 2 3

√
2
dK[2]&

[ x12+c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√

−27K[3]2 + 3
√
3
√

K[3]2 (27K[3]2 − 4) + 2

i22/3
√
3
(
−27K[3]2 + 3

√
3
√

K[3]2 (27K[3]2 − 4) + 2
)2/3

− 22/3
(
−27K[3]2 + 3

√
3
√

K[3]2 (27K[3]2 − 4) + 2
)2/3

+ 4 3
√

−27K[3]2 + 3
√
3
√

K[3]2 (27K[3]2 − 4) + 2 − 2i 3
√
2
√
3 − 2 3

√
2
dK[3]&

[ x12+c1
]

y(x) → 0
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24.35.10 problem 1042
Internal problem ID [3756]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1042.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 − (y′)2 + y′x− y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)^3-diff(y(x),x)^2+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = c31 − c21 + c1x

y(x) = x

3 − 2
27 + (3x− 1)

3
2 c1

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 74� �
DSolve[(y'[x])^3 - (y'[x])^2 +x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ (−1 + c1)c1)

y(x) → 1
27

(
9x− 2

(√
−(3x− 1)3 + 1

))
y(x) → 1

27

(
9x+ 2

√
−(3x− 1)3 − 2

)
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24.35.11 problem 1043
Internal problem ID [3757]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1043.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)3 − (y′)2 a+ by + abx = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 96� �
dsolve(diff(y(x),x)^3-a*diff(y(x),x)^2+b*y(x)+a*b*x = 0,y(x), singsol=all)� �
y(x) = −ax

+

(
eRootOf

(
−10_Z a2−3 e2_Z+16a e_Z+2c1b−13a2−2bx

)
− a
)2

a−
(
eRootOf

(
−10_Z a2−3 e2_Z+16a e_Z+2c1b−13a2−2bx

)
− a
)3

b

5309
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3 Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 398� �
DSolve[(y'[x])^3 - a (y'[x])^2 +b y[x]+a b x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve




x=

5a


3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

+ a
3

− 3
2


3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

+ a
3


2

− 5a2 log


3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
2a3 +

√
(2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

+ 4a
3


b

+ c1


, y(x)
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24.35.12 problem 1044
Internal problem ID [3758]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1044.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + a0 (y′)2 + a1y′ + a2 + a3y = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 1027� �
dsolve(diff(y(x),x)^3+a0*diff(y(x),x)^2+a1*diff(y(x),x)+a2+a3*y(x) = 0,y(x), singsol=all)� �
x

−

∫ y(x) 6
(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 2
3 − 2a0

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3 + 4a0 2 − 12a1

d_a


− c1 = 0
x

−

∫ y(x) 12
(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3

(
1 + i

√
3
)(

i
√
3
(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3 a0 + 2i

√
3 a0 2 − 6i

√
3 a1 −

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 2
3 − a0

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3 + 2a0 2 − 6a1

)d_a


− c1 = 0
x

−

∫ y(x) 12
(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3

(
−1 + i

√
3
)(

i
√
3
(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3 a0 + 2i

√
3 a0 2 − 6i

√
3 a1 +

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 2
3 + a0

(
36a1a0 − 108a3_a − 108a2 − 8a0 3 + 12

√
12_a a0 3a3 + 81_a2a3 2 − 54_aa0a1a3 + 12a2 a0 3 − 3a1 2a0 2 + 162_aa2a3 − 54a1a0a2 + 12a1 3 + 81a2 2

) 1
3 − 2a0 2 + 6a1

)d_a


− c1 = 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3 + a0 (y'[x])^2 +a1 y'[x]+a2 +a3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.13 problem 1046
Internal problem ID [3759]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1046.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + (−3x+ 1) (y′)2 − x(−3x+ 1) y′ − 1− x3 = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 497� �
dsolve(diff(y(x),x)^3+(1-3*x)*diff(y(x),x)^2-x*(1-3*x)*diff(y(x),x)-1-x^3 = 0,y(x), singsol=all)� �
y(x)

=
∫ i

(√
3
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 2

3 + 12
√
3 x− 4

√
3 + i

(
36x+ 100 + 12

√
3
√
(x+ 1) (4x2 − 5x+ 23)

) 2
3 − 12i

(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3
x+ 4i

(
36x+ 100 + 12

√
3
√
(x+ 1) (4x2 − 5x+ 23)

) 1
3 − 12ix+ 4i

)
12
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3
dx

+ c1

y(x)

=
∫ i

(
i
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 2

3 − 12i
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3
x−

√
3
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 2

3 + 4i
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3 − 12ix− 12
√
3 x+ 4i+ 4

√
3
)

12
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3
dx

+ c1

y(x)

=
∫ (

36x+ 100 + 12
√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 2

3 + 6x
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3 − 2
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3 − 12x+ 4

6
(
36x+ 100 + 12

√
3
√

(x+ 1) (4x2 − 5x+ 23)
) 1

3
dx

+ c1
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3 Solution by Mathematica
Time used: 178.125 (sec). Leaf size: 344� �
DSolve[(y'[x])^3+(1-3 x)(y'[x])^2-x(1-3 x)y'[x]-1 -x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

1
6

6K[1]− 22/3 3
√

−9K[1] + 3
√
12K[1]3 − 3K[1]2 + 54K[1] + 69 − 25

+ 2 3
√
2 (3K[1]− 1)

3
√

−9K[1] + 3
√

12K[1]3 − 3K[1]2 + 54K[1] + 69 − 25
− 2

 dK[1] + c1

y(x) →
∫ x

1

1
12

 4 3
√
−2 (1− 3K[2])

3
√

−9K[2] + 3
√

12K[2]3 − 3K[2]2 + 54K[2] + 69 − 25
+ 12K[2]

− 2(−2)2/3 3
√
−9K[2] + 3

√
12K[2]3 − 3K[2]2 + 54K[2] + 69 − 25 − 4

 dK[2] + c1

y(x) →
∫ x

1

K[3] + 1
3

3

√
−1
2

3
√

−9K[3] + 3
√

12K[3]3 − 3K[3]2 + 54K[3] + 69 − 25

+ (−1)2/3 3
√
2 (3K[3]− 1)

3 3
√
−9K[3] + 3

√
12K[3]3 − 3K[3]2 + 54K[3] + 69 − 25

− 1
3

 dK[3] + c1
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24.35.14 problem 1047
Internal problem ID [3760]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1047.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − y(y′)2 + y2 = 0

5315
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3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 428� �
dsolve(diff(y(x),x)^3-y(x)*diff(y(x),x)^2+y(x)^2 = 0,y(x), singsol=all)� �
y(x) = 0
x

−

∫ y(x) 6
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 + 2_a

(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 + 4_a2

d_a


− c1 = 0

x−

∫ y(x)

−
12i
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

i
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 −

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 √3 + 4i_a2 − 4i_a

(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 + 4

√
3 _a2

d_a


− c1 = 0

x−

∫ y(x)

−
12i
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

i
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 +

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 √3 + 4i_a2 − 4i_a

(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 − 4

√
3 _a2

d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 41.849 (sec). Leaf size: 653� �
DSolve[(y'[x])^3 -y[x] (y'[x])^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

∫ #1

1

3
√

2K[1]3 − 27K[1]2 + 3
√
3
√

−K[1]4(4K[1]− 27)

2 3
√
2 K[1]2 + 2 3

√
2K[1]3 − 27K[1]2 + 3

√
3
√
−K[1]4(4K[1]− 27) K[1] + 22/3

(
2K[1]3 − 27K[1]2 + 3

√
3
√

−K[1]4(4K[1]− 27)
)2/3dK[1]&

[x6 +c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√

2K[2]3 − 27K[2]2 + 3
√
3
√

−K[2]4(4K[2]− 27)

2i 3
√
2
√
3 K[2]2 − 2 3

√
2 K[2]2 + 4 3

√
2K[2]3 − 27K[2]2 + 3

√
3
√

−K[2]4(4K[2]− 27) K[2]− i22/3
√
3
(
2K[2]3 − 27K[2]2 + 3

√
3
√

−K[2]4(4K[2]− 27)
)2/3

− 22/3
(
2K[2]3 − 27K[2]2 + 3

√
3
√
−K[2]4(4K[2]− 27)

)2/3dK[2]&

[ x12+c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27)

−2i 3
√
2
√
3 K[3]2 − 2 3

√
2 K[3]2 + 4 3

√
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27) K[3] + i22/3
√
3
(
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27)
)2/3

− 22/3
(
2K[3]3 − 27K[3]2 + 3

√
3
√
−K[3]4(4K[3]− 27)

)2/3dK[3]&

[ x12+c1
]

y(x) → 0
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24.35.15 problem 1048
Internal problem ID [3761]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1048.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + (cos(x) cot(x)− y) (y′)2 − (1 + y cos(x) cot(x)) y′ + y = 0

3 Solution by Maple
Time used: 0.208 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^3+(cos(x)*cot(x)-y(x))*diff(y(x),x)^2-(1+y(x)*cos(x)*cot(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex

y(x) = − ln (csc(x)− cot(x)) + c1

y(x) = − cos(x) + c1

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 45� �
DSolve[(y'[x])^3 +(Cos[x] Cot[x]-y[x])(y'[x])^2-(1+y[x] Cos[x] Cot[x])y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → − cos(x) + c1

y(x) → − log
(
sin
(x
2

))
+ log

(
cos
(x
2

))
+ c1
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24.35.16 problem 1049
Internal problem ID [3762]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1049.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 +
(
2x− y2

)
(y′)2 − 2xy2y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^3+(2*x-y(x)^2)*diff(y(x),x)^2-2*x*y(x)^2*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = 1
c1 − x

y(x) = −x2 + c1

y(x) = c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 31� �
DSolve[(y'[x])^3 +(2 x-y[x]^2) (y'[x])^2 -2 x y[x]^2 y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x+ c1

y(x) → c1

y(x) → −x2 + c1
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24.35.17 problem 1050
Internal problem ID [3763]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1050.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 −
(
y2 + 2x

)
(y′)2 +

(
x2 − y2 + 2xy2

)
y′ −

(
x2 − y2

)
y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)^3-(2*x+y(x)^2)*diff(y(x),x)^2+(x^2-y(x)^2+2*x*y(x)^2)*diff(y(x),x)-(x^2-y(x)^2)*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 1
c1 − x

y(x) = c1ex − x− 1

y(x) = x− 1 + e−xc1

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 48� �
DSolve[(y'[x])^3 -(2 x+y[x]^2) (y'[x])^2 +(x^2 -y[x]^2+2 x y[x]^2) y'[x]-(x^2-y[x]^2)y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x+ c1

y(x) → x+ c1e
−x − 1

y(x) → −x+ c1e
x − 1

y(x) → 0
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24.35.18 problem 1051
Internal problem ID [3764]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1051.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 −
(
x2 + yx+ y2

)
(y′)2 + xy

(
x2 + yx+ y2

)
y′ − y3x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^3-(x^2+x*y(x)+y(x)^2)*diff(y(x),x)^2+x*y(x)*(x^2+x*y(x)+y(x)^2)*diff(y(x),x)-x^3*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = x3

3 + c1

y(x) = 1
c1 − x

y(x) = c1e
x2
2

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 48� �
DSolve[(y'[x])^3 -(x^2+x y[x]+ y[x]^2) (y'[x])^2 +x y[x](x^2 +x y[x]+ y[x]^2) y'[x]-x^3 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x+ c1

y(x) → c1e
x2
2

y(x) → x3

3 + c1

y(x) → 0
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24.35.19 problem 1052
Internal problem ID [3765]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1052.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 −
(
x2 + xy2 + y4

)
(y′)2 + xy2

(
x2 + xy2 + y4

)
y′ − y6x3 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 89� �
dsolve(diff(y(x),x)^3-(x^2+x*y(x)^2+y(x)^4)*diff(y(x),x)^2+x*y(x)^2*(x^2+x*y(x)^2+y(x)^4)*diff(y(x),x)-x^3*y(x)^6 = 0,y(x), singsol=all)� �

y(x) = x3

3 + c1

y(x) = 1
(−3x+ c1)

1
3

y(x) = − 1
2 (−3x+ c1)

1
3
− i

√
3

2 (−3x+ c1)
1
3

y(x) = − 1
2 (−3x+ c1)

1
3
+ i

√
3

2 (−3x+ c1)
1
3

y(x) = 2
−x2 + 2c1
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3 Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 110� �
DSolve[(y'[x])^3 -(x^2+x y[x]^2+ y[x]^4) (y'[x])^2 +x y[x]^2(x^2 +x y[x]^2+ y[x]^4) y'[x]-x^3 y[x]^6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
3

3
√
−x− c1

y(x) → 1
3
√
3 3
√
−x− c1

y(x) → (−1)2/3
3
√
3 3
√
−x− c1

y(x) → x3

3 + c1

y(x) → − 2
x2 + 2c1

y(x) → 0
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24.35.20 problem 1053
Internal problem ID [3766]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1053.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2(y′)3 + y′x− 2y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 79� �
dsolve(2*diff(y(x),x)^3+x*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) =

− c1
12 −

√
c21 + 24x
12

3

+

− c1
12 −

√
c21 + 24x

12

x

2

y(x) =

− c1
12 +

√
c21 + 24x
12

3

+

− c1
12 +

√
c21 + 24x

12

x

2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2 (y'[x])^3 +x y'[x]-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.21 problem 1054
Internal problem ID [3767]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1054.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

2(y′)3 + (y′)2 − y = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 372� �
dsolve(2*diff(y(x),x)^3+diff(y(x),x)^2-y(x) = 0,y(x), singsol=all)� �
y(x) = 0
x

−

∫ y(x) 6 3 1
3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 1
3

3 1
3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 2
3 + 3 1

3 −
(√

3
(
54

√
3 _a −

√
3 + 18

√
_a (−1 + 27_a)

)) 1
3
d_a


− c1 = 0

x−

∫ y(x)

−
12 3 1

3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 1
3

i3 5
6

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 2
3 − i3 5

6 + 3 1
3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 2
3 + 3 1

3 + 2
(√

3
(
54

√
3 _a −

√
3 + 18

√
_a (−1 + 27_a)

)) 1
3
d_a


− c1 = 0
x

−

∫ y(x) 12 3 1
3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 1
3

i3 5
6

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 2
3 − i3 5

6 − 3 1
3

(
−1 + 54_a + 6

√
81_a2 − 3_a

) 2
3 − 3 1

3 − 2
(√

3
(
54

√
3 _a −

√
3 + 18

√
_a (−1 + 27_a)

)) 1
3
d_a


− c1 = 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2 (y'[x])^3 + (y'[x])^2 - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.22 problem 1055
Internal problem ID [3768]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1055.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

3(y′)3 − x4y′ + 2yx3 = 0

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 34� �
dsolve(3*diff(y(x),x)^3-x^4*diff(y(x),x)+2*x^3*y(x) = 0,y(x), singsol=all)� �

y(x) = −x3

9

y(x) = x3

9

y(x) = x2

2c1
− 3

2c31

3 Solution by Mathematica
Time used: 133.243 (sec). Leaf size: 15992� �
DSolve[3 (y'[x])^3 - x^4 y'[x]+2 x^3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

5327



24.35. Various 35 CHAPTER 24. ORDINARY . . .

24.35.23 problem 1056
Internal problem ID [3769]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1056.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

4(y′)3 + 4y′ − x = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 198� �
dsolve(4*diff(y(x),x)^3+4*diff(y(x),x) = x,y(x), singsol=all)� �
y(x) =

∫

−
i

(√
3
(
27x+ 3

√
81x2 + 192

) 2
3 − i

(
27x+ 3

√
81x2 + 192

) 2
3 + 12

√
3 + 12i

)
12
(
27x+ 3

√
81x2 + 192

) 1
3

dx

+ c1

y(x)

=
∫ i

(√
3
(
27x+ 3

√
81x2 + 192

) 2
3 + 12

√
3 + i

(
27x+ 3

√
81x2 + 192

) 2
3 − 12i

)
12
(
27x+ 3

√
81x2 + 192

) 1
3

dx

+ c1

y(x) =
∫ (

27x+ 3
√
81x2 + 192

) 2
3 − 12

6
(
27x+ 3

√
81x2 + 192

) 1
3

dx+ c1

5328



24.35. Various 35 CHAPTER 24. ORDINARY . . .

3 Solution by Mathematica
Time used: 18.63 (sec). Leaf size: 346� �
DSolve[4 (y'[x])^3 +4 y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

−
8(−1)2/3 6

√
3
(
27

√
3 x2 − 9

√
27x2 + 64 x+ 16

√
3
)

(√
81x2 + 192 − 9x

)4/3
+

3
√
−3

(
3x
(√

81x2 + 192 − 9x
)
+ 32

)
(√

81x2 + 192 − 9x
)2/3 + 24c1



y(x) →
3
√
−1

(
27

√
3 x2 − 9

√
27x2 + 64 x+ 16

√
3
)

35/6
(√

81x2 + 192 − 9x
)4/3

+

(
−1

3

)2/3 (27x2 − 3
√
81x2 + 192 x− 32

)
8
(√

81x2 + 192 − 9x
)2/3 + c1

y(x)

→

(√
81x2 + 192 − 9x

)8/3
− 384

(√
81x2 + 192 − 9x

)2/3
+ 8 3

√
3
(
96−

(√
81x2 + 192 − 9x

)2)
48 32/3

(√
81x2 + 192 − 9x

)4/3
+ c1
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24.35.24 problem 1057
Internal problem ID [3770]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1057.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

8(y′)3 + 12(y′)2 − 27x− 27y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 39� �
dsolve(8*diff(y(x),x)^3+12*diff(y(x),x)^2 = 27*x+27*y(x),y(x), singsol=all)� �

y(x) = −x+ 4
27

y(x) = −(−c1 + x)
3
2 − c1

y(x) = (−c1 + x)
3
2 − c1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[8 (y'[x])^3 + 12 (y'[x])^2 ==27(x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.35.25 problem 1058
Internal problem ID [3771]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1058.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x(y′)3 − y(y′)2 + a = 0

3 Solution by Maple
Time used: 0.199 (sec). Leaf size: 92� �
dsolve(x*diff(y(x),x)^3-y(x)*diff(y(x),x)^2+a = 0,y(x), singsol=all)� �

y(x) = 3 2 1
3 (a x2)

1
3

2

y(x) = −3 2 1
3 (a x2)

1
3

4 − 3i
√
3 2 1

3 (a x2)
1
3

4

y(x) = −3 2 1
3 (a x2)

1
3

4 + 3i
√
3 2 1

3 (a x2)
1
3

4

y(x) = c1x+ a

c21
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3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 90� �
DSolve[x (y'[x])^3 - y[x] (y'[x])^2 +a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a

c12
+ c1x

y(x) → 3 3
√
a x2/3

22/3

y(x) → 3
√
a x2/3Root

[
4#13 − 27&, 2

]
y(x) → 3(−1)2/3 3

√
a x2/3

22/3
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24.35.26 problem 1060
Internal problem ID [3772]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1060.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)3 −
(
x+ x2 + y

)
(y′)2 +

(
x2 + y + yx

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)^3-(x+x^2+y(x))*diff(y(x),x)^2+(x^2+y(x)+x*y(x))*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1 + x

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 36� �
DSolve[x (y'[x])^3 - (x+x^2+y[x])(y'[x])^2 + (x^2+y[x]+x y[x]) y'[x]-x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → x+ c1

y(x) → x2

2 + c1

y(x) → 0
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24.35.27 problem 1061
Internal problem ID [3773]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1061.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x(y′)3 − 2y(y′)2 + 4x2 = 0
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3 Solution by Maple
Time used: 0.249 (sec). Leaf size: 422� �
dsolve(x*diff(y(x),x)^3-2*y(x)*diff(y(x),x)^2+4*x^2 = 0,y(x), singsol=all)� �

y(x) = 3x 4
3

2

y(x) =
3
(
−x

1
3
2 − i

√
3 x

1
3

2

)
x

2

y(x) =
3
(
−x

1
3
2 + i

√
3 x

1
3

2

)
x

2

y(x)− RootOf
(
−4 csgn

(
c21 + 32_Z

c1

)√
−2c31 + 64_Zc1 c31

− csgn
(
c21 + 32_Z

c1

)(
−2c31 + 64_Zc1

) 3
2 + 64c31x+

(
−2c31 + 64_Zc1

) 3
2

)
= 0

y(x)− RootOf
(
4 csgn

(
c21 + 32_Z

c1

)√
−2c31 + 64_Zc1 c31

+ csgn
(
c21 + 32_Z

c1

)(
−2c31 + 64_Zc1

) 3
2 + 64c31x−

(
−2c31 + 64_Zc1

) 3
2

)
= 0

y(x)− RootOf
(
c1

(
csgn

(
c21 + 32_Z

c1

)√
2c31 − 64_Zc1 c21

+ 32 csgn
(
c21 + 32_Z

c1

)√
2c31 − 64_Zc1 _Z

+
√

2c31 − 64_Zc1 c21 − 32c21x− 32
√

2c31 − 64_Zc1 _Z
))

= 0

y(x)− RootOf
(
c1

(
csgn

(
c21 + 32_Z

c1

)√
2c31 − 64_Zc1 c21

+ 32 csgn
(
c21 + 32_Z

c1

)√
2c31 − 64_Zc1 _Z

+
√

2c31 − 64_Zc1 c21 + 32c21x− 32
√
2c31 − 64_Zc1 _Z

))
= 0
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3 Solution by Mathematica
Time used: 81.316 (sec). Leaf size: 15120� �
DSolve[x (y'[x])^3 - 2 y[x](y'[x])^2 + 4 x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.35.28 problem 1062
Internal problem ID [3774]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1062.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2x(y′)3 − 3y(y′)2 − x = 0

3 Solution by Maple
Time used: 0.457 (sec). Leaf size: 88� �
dsolve(2*x*diff(y(x),x)^3-3*y(x)*diff(y(x),x)^2-x = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = −

(
−2(c1x)

3
2

c31
+ 1
)
c1

3

y(x) = −

(
2(c1x)

3
2

c31
+ 1
)
c1

3

y(x) = x

2 −

√
3 x tan

(
RootOf

(√
3 ln

(
3x2

4 + 3
(
tan2(_Z)

)
x2

4

)
+ 2

√
3 c1 + 2_Z

))
2

3 Solution by Mathematica
Time used: 146.523 (sec). Leaf size: 14841� �
DSolve[2 x (y'[x])^3 - 3 y[x] (y'[x])^2 -x==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.35.29 problem 1063
Internal problem ID [3775]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 35
Problem number: 1063.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

4x(y′)3 − 6y(y′)2 − x+ 3y = 0

3 Solution by Maple
Time used: 0.172 (sec). Leaf size: 84� �
dsolve(4*x*diff(y(x),x)^3-6*y(x)*diff(y(x),x)^2-x+3*y(x) = 0,y(x), singsol=all)� �

y(x) = x

y(x) =

(
(c1+x)

√
2
√

c1 (c1 + x)
c21

+ 1
)
x

−3(c1+x)
c1

+ 3

y(x) =

(
− (c1+x)

√
2
√

c1 (c1 + x)
c21

+ 1
)
x

−3(c1+x)
c1

+ 3

y(x) = c1x
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3 Solution by Mathematica
Time used: 0.575 (sec). Leaf size: 79� �
DSolve[4 x (y'[x])^3 -6 y[x] (y'[x])^2-x +3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
c1(x+ c1)3 + c1

2

3c1

y(x) →
√
2
√

c1(x+ c1)3
3c1

− c1
3

y(x) → Indeterminate
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24.36.1 problem 1064
Internal problem ID [3776]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1064.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

8x(y′)3 − 12y(y′)2 + 9y = 0

3 Solution by Maple
Time used: 0.174 (sec). Leaf size: 80� �
dsolve(8*x*diff(y(x),x)^3-12*y(x)*diff(y(x),x)^2+9*y(x) = 0,y(x), singsol=all)� �

y(x) = −3x
2

y(x) = 3x
2

y(x) = 0

y(x) = x(c1(3c1 + x))
3
2

c31

(
−3(3c1+x)

c1
+ 9
)

y(x) = − x(c1(3c1 + x))
3
2

c31

(
−3(3c1+x)

c1
+ 9
)
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3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 77� �
DSolve[8 x (y'[x])^3 -12 y[x] (y'[x])^2 + 9 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(x+ 3c1)3/2
3√c1

y(x) → (x+ 3c1)3/2
3√c1

y(x) → 0

y(x) → Indeterminate

y(x) → −3x
2

y(x) → 3x
2
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24.36.2 problem 1065
Internal problem ID [3777]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1065.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x2(y′)3 − 2xy(y′)2 + y2y′ + 1 = 0

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 81� �
dsolve(x^2*diff(y(x),x)^3-2*x*y(x)*diff(y(x),x)^2+y(x)^2*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

y(x) = 3(−2x)
1
3

2

y(x) = −3(−2x)
1
3

4 − 3i
√
3 (−2x)

1
3

4

y(x) = −3(−2x)
1
3

4 + 3i
√
3 (−2x)

1
3

4

y(x) = c1x− 1√
−c1

y(x) = c1x+ 1√
−c1

3 Solution by Mathematica
Time used: 96.269 (sec). Leaf size: 33909� �
DSolve[x^2 (y'[x])^3 -2 x y[x] (y'[x])^2 + y[x]^2 y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.3 problem 1066
Internal problem ID [3778]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1066.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve (
a2 − x2) (y′)3 + bx

(
a2 − x2) (y′)2 − y′ − bx = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 52� �
dsolve((a^2-x^2)*diff(y(x),x)^3+b*x*(a^2-x^2)*diff(y(x),x)^2-diff(y(x),x)-b*x = 0,y(x), singsol=all)� �

y(x) = −b x2

2 + c1

y(x) = arctan
(

x√
a2 − x2

)
+ c1

y(x) = − arctan
(

x√
a2 − x2

)
+ c1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 64� �
DSolve[(a^2-x^2) (y'[x])^3 +b x (a^2-x^2) (y'[x])^2 -y'[x] -b x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −bx2

2 + c1

y(x) → −ArcTan
(

x√
a2 − x2

)
+ c1

y(x) → ArcTan
(

x√
a2 − x2

)
+ c1
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24.36.4 problem 1067
Internal problem ID [3779]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1067.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x(y′)3 − 3x2y(y′)2 + x
(
x5 + 3y2

)
y′ − 2x5y − y3 = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)^3-3*x^2*y(x)*diff(y(x),x)^2+x*(x^5+3*y(x)^2)*diff(y(x),x)-2*x^5*y(x)-y(x)^3 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x (y'[x])^3 -3 x^2 y[x] (y'[x])^2 +x(x^5+3 y[x]^2) y'[x]-2 x^5 y[x]- y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.36.5 problem 1068
Internal problem ID [3780]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1068.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2x3(y′)3 + 6x2y(y′)2 − (1− 6yx) yy′ + 2y3 = 0

3 Solution by Maple
Time used: 0.931 (sec). Leaf size: 3159� �
dsolve(2*x^3*diff(y(x),x)^3+6*x^2*y(x)*diff(y(x),x)^2-(1-6*x*y(x))*y(x)*diff(y(x),x)+2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 0
Expression too large to display
Expression too large to display
Expression too large to display

3 Solution by Mathematica
Time used: 76.762 (sec). Leaf size: 184� �
DSolve[2 x^3 (y'[x])^3 +6 x^2 y[x] (y'[x])^2 -(1-6 x y[x])y[x] y'[x]+2 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
∫ x

1

InverseFunction

−
2

√
#12 − 8#13 ArcTan

√8#1− 1


#1
√
8#1− 1

−14 log
(
#12

(8#1−1)
)
+log

#114
(8#1−1)15/2

#1−
√

#12 − 8#13
+log

#112
(8#1−1)13/2

#1+
√

#12 − 8#13
+

3

√
#12 − 8#13

#1 &

[c1+2 log(K[1])]

K[1] dK[1]
x

y(x) → 0
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24.36.6 problem 1070
Internal problem ID [3781]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1070.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x4(y′)3 − x3y(y′)2 − x2y2y′ + xy3 − 1 = 0

5347



24.36. Various 36 CHAPTER 24. ORDINARY . . .

3 Solution by Maple
Time used: 2.317 (sec). Leaf size: 465� �
dsolve(x^4*diff(y(x),x)^3-x^3*y(x)*diff(y(x),x)^2-x^2*y(x)^2*diff(y(x),x)+x*y(x)^3 = 1,y(x), singsol=all)� �

y(x) = 3 2 1
3 (x2)

1
3

4x

y(x) = −3 2 1
3 (x2)

1
3

8x − 3i
√
3 2 1

3 (x2)
1
3

8x

y(x) = −3 2 1
3 (x2)

1
3

8x + 3i
√
3 2 1

3 (x2)
1
3

8x
y(x)

=

RootOf

− ln(x) + 3

∫ _Z

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3

4 2
2
3_a2+2_a

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
+
(
−16_a3+3

√
−96_a3 + 81 +27

) 2
3
d_a

+ c1


x

1
3

y(x)

=

RootOf

− ln(x) +
∫ _Z 3

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
(√

3 +i

)
2

2i2
2
3_a2−2 2

2
3
√
3 _a2+i_a

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
+_a

√
3
(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
−i

(
−16_a3+3

√
−96_a3 + 81 +27

) 2
3
d_a + c1


x

1
3

y(x)

=

RootOf

− ln(x) +
∫ _Z 3

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
(
i−
√
3
)

2

2i2
2
3_a2+22

2
3
√
3 _a2+i_a

(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
−_a

√
3
(
−32_a3+6

√
−96_a3 + 81 +54

) 1
3
−i

(
−16_a3+3

√
−96_a3 + 81 +27

) 2
3
d_a + c1


x

1
3

3 Solution by Mathematica
Time used: 120.002 (sec). Leaf size: 67473� �
DSolve[x^4 (y'[x])^3 -x^3 y[x] (y'[x])^2 - x^2 y[x]^2 y'[x]+x y[x]^3==1,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.7 problem 1071
Internal problem ID [3782]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1071.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x6(y′)3 − xy′ − y = 0

3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 28� �
dsolve(x^6*diff(y(x),x)^3-x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = c61 −
√

c21
x2 c1

y(x) = c1

x
3
2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^6 (y'[x])^3 -x y'[x] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.36.8 problem 1072
Internal problem ID [3783]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1072.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

y(y′)3 − 3xy′ + 3y = 0
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3 Solution by Maple
Time used: 0.231 (sec). Leaf size: 607� �
dsolve(y(x)*diff(y(x),x)^3-3*x*diff(y(x),x)+3*y(x) = 0,y(x), singsol=all)� �
y(x) = 0

y(x) = RootOf


−2 ln(x)

+
∫ _Z

−2

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

_a3 − 8_a3 +

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 2
3

+ 2

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

+ 4

_a4
4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

d_a

+ 2c1


x

y(x) = RootOf


−4 ln(x)

+
∫ _Z

8i
√
3 _a3 + i

√
3

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 2
3

− 4

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

_a3 + 8_a3 − 4i
√
3 −

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 2
3

+ 4

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

− 4

_a4
4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

d_a

+ 4c1


x

y(x) = RootOf


−4 ln(x)

−


∫ _Z

8i
√
3 _a3 + i

√
3

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 2
3

+ 4

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

_a3 − 8_a3 − 4i
√
3 +

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 2
3

− 4

4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

+ 4

_a4
4

√
9_a3 − 4

_a _a5 + 12_a6 − 24_a3 + 8

 1
3

d_a



+ 4c1


x
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3 Solution by Mathematica
Time used: 56.979 (sec). Leaf size: 8706� �
DSolve[y[x] (y'[x])^3 -3 x y'[x] + 3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.9 problem 1073
Internal problem ID [3784]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1073.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2y(y′)3 − 3xy′ + 2y = 0
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3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 735� �
dsolve(2*y(x)*diff(y(x),x)^3-3*x*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �
y(x) = 2 2

3x

2

y(x) =
(
−2 2

3

4 − i
√
3 2 2

3

4

)
x

y(x) =
(
−2 2

3

4 + i
√
3 2 2

3

4

)
x

y(x) = 0

y(x) = RootOf

− ln(x)

+
∫ _Z

−2
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

_a3 − 2_a3 +
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 2
3

+
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

+ 1

_a (2_a3 − 1)
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

d_a

+ c1

x

y(x) = RootOf

−2 ln(x)

+
∫ _Z

2i
√
3 _a3 + i

√
3
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 2
3

− 4
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

_a3 + 2_a3 − i
√
3 −

((
√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 2
3

+ 2
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

− 1

_a (2_a3 − 1)
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

d_a

+ 2c1

x

y(x) = RootOf

−2 ln(x)

−


∫ _Z

2i
√
3 _a3 + i

√
3
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 2
3

+ 4
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

_a3 − 2_a3 − i
√
3 +

((
√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 2
3

− 2
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

+ 1

_a (2_a3 − 1)
((

√
2
√

1
_a (2_a3 − 1) _a2 + 1

)
(2_a3 − 1)2

) 1
3

d_a



+ 2c1

x
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3 Solution by Mathematica
Time used: 70.512 (sec). Leaf size: 10331� �
DSolve[2 y[x] (y'[x])^3 -3 x y'[x]+2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.10 problem 1076
Internal problem ID [3785]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1076.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(x+ 2y) (y′)3 + 3(x+ y) (y′)2 + (2x+ y) y′ = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 65� �
dsolve((x+2*y(x))*diff(y(x),x)^3+3*(x+y(x))*diff(y(x),x)^2+(2*x+y(x))*diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = c1 − x

y(x) =
− c1x

2 −

√
−3c21x2 + 4

2
c1

y(x) =
− c1x

2 +

√
−3c21x2 + 4

2
c1

y(x) = c1
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3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 130� �
DSolve[(x+2 y[x])(y'[x])^3+3 (x+y[x]) (y'[x])^2+ (2 x+y[x]) y'[x] ==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−x−

√
−3x2 + 4ec1

)
y(x) → 1

2

(
−x+

√
−3x2 + 4ec1

)
y(x) → c1

y(x) → −x+ c1

y(x) → 1
2

(
−
√
3
√
−x2 − x

)
y(x) → 1

2

(√
3
√
−x2 − x

)
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24.36.11 problem 1077
Internal problem ID [3786]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1077.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y2(y′)3 − xy′ + y = 0

3 Solution by Maple
Time used: 0.193 (sec). Leaf size: 189� �
dsolve(y(x)^2*diff(y(x),x)^3-x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = −
2
√

−24c31 + 27c1x− 3
√
64c61 − 144c41x+ 108c21x2 − 27x3

9

y(x) =
2
√

−24c31 + 27c1x− 3
√

64c61 − 144c41x+ 108c21x2 − 27x3

9

y(x) = −
2
√

−24c31 + 27c1x+ 3
√

64c61 − 144c41x+ 108c21x2 − 27x3

9

y(x) =
2
√

−24c31 + 27c1x+ 3
√

64c61 − 144c41x+ 108c21x2 − 27x3

9

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^2 (y'[x])^3- x y'[x] + y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.36.12 problem 1078
Internal problem ID [3787]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1078.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y2(y′)3 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.209 (sec). Leaf size: 107� �
dsolve(y(x)^2*diff(y(x),x)^3+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −2 2 1
43 1

4 (−x3)
1
4

3

y(x) = 2 2 1
43 1

4 (−x3)
1
4

3

y(x) = −2i2 1
43 1

4 (−x3)
1
4

3

y(x) = 2i2 1
43 1

4 (−x3)
1
4

3
y(x) = 0

y(x) =
√
c31 + 2c1x

y(x) = −
√

c31 + 2c1x
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3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 119� �
DSolve[y[x]^2 (y'[x])^3+2 x y'[x] -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2c1x+ c13

y(x) →
√
2c1x+ c13

y(x) → (−1− i)
(
2
3

)3/4

x3/4

y(x) → (1− i)
(
2
3

)3/4

x3/4

y(x) → (−1 + i)
(
2
3

)3/4

x3/4

y(x) → (1 + i)
(
2
3

)3/4

x3/4
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24.36.13 problem 1079
Internal problem ID [3788]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1079.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

4y2(y′)3 − 2xy′ + y = 0

3 Solution by Maple
Time used: 0.194 (sec). Leaf size: 95� �
dsolve(4*y(x)^2*diff(y(x),x)^3-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −2 3
43 1

4x
3
4

3

y(x) = 2 3
43 1

4x
3
4

3

y(x) = −i2 3
43 1

4x
3
4

3

y(x) = i2 3
43 1

4x
3
4

3
y(x) = 0

y(x) =
√

−4c31 + 2c1x

y(x) = −
√

−4c31 + 2c1x

3 Solution by Mathematica
Time used: 73.211 (sec). Leaf size: 11250� �
DSolve[4 y[x]^2 (y'[x])^3 - 2 x y'[x] +y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.14 problem 1080
Internal problem ID [3789]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1080.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

16y2(y′)3 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.186 (sec). Leaf size: 111� �
dsolve(16*y(x)^2*diff(y(x),x)^3+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −2 1
43 1

4 (−x3)
1
4

3

y(x) = 2 1
43 1

4 (−x3)
1
4

3

y(x) = −i2 1
43 1

4 (−x3)
1
4

3

y(x) = i2 1
43 1

4 (−x3)
1
4

3
y(x) = 0

y(x) =
√

16c31 + 2c1x

y(x) = −
√
16c31 + 2c1x
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3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 106� �
DSolve[16 y[x]^2 (y'[x])^3 +2 x y'[x] -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
c1 (x+ 2c12)

y(x) → x3/4Root
[
27#14 + 2&, 1

]
y(x) → x3/4Root

[
27#14 + 2&, 3

]
y(x) → x3/4Root

[
27#14 + 2&, 2

]
y(x) →

4
√
−2 x3/4

33/4
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24.36.15 problem 1081
Internal problem ID [3790]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1081.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

xy2(y′)3 − y3(y′)2 + x
(
x2 + 1

)
y′ − x2y = 0

7 Solution by Maple� �
dsolve(x*y(x)^2*diff(y(x),x)^3-y(x)^3*diff(y(x),x)^2+x*(x^2+1)*diff(y(x),x)-x^2*y(x) = 0,y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 0.448 (sec). Leaf size: 399� �
DSolve[x y[x]^2 (y'[x])^3 -y[x]^3 (y'[x])^2 + x (1+x^2) y'[x] -x^2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1

(
x2 + 1

1 + c12

)

y(x) →

√
c1

(
x2 + 1

1 + c12

)

y(x) → −

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) → −
i

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) →
i

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) →
4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) → −

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) → −
i

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) →
i

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) →
4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4
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24.36.16 problem 1084
Internal problem ID [3791]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1084.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y3(y′)3 − (1− 3x) y2(y′)2 + 3x2yy′ + x3 − y2 = 0

3 Solution by Maple
Time used: 0.241 (sec). Leaf size: 321� �
dsolve(y(x)^3*diff(y(x),x)^3-(1-3*x)*y(x)^2*diff(y(x),x)^2+3*x^2*y(x)*diff(y(x),x)+x^3-y(x)^2 = 0,y(x), singsol=all)� �

y(x) =
√

− (c31)
2
3 + 2c1x+ c31 − x2

y(x) = −
√
− (c31)

2
3 + 2c1x+ c31 − x2

y(x) = −

√
−2i

√
3 (c31)

2
3 − 4i

√
3 c1x+ 2 (c31)

2
3 − 4c1x+ 4c31 − 4x2

2

y(x) =

√
−2i

√
3 (c31)

2
3 − 4i

√
3 c1x+ 2 (c31)

2
3 − 4c1x+ 4c31 − 4x2

2

y(x) = −

√
2i
√
3 (c31)

2
3 + 4i

√
3 c1x+ 2 (c31)

2
3 − 4c1x+ 4c31 − 4x2

2

y(x) =

√
2i
√
3 (c31)

2
3 + 4i

√
3 c1x+ 2 (c31)

2
3 − 4c1x+ 4c31 − 4x2

2

y(x) = −

√
−6 + 486

√
6x− 1 c1x− 81

√
6x− 1 c1 − 81x2 + 54x

9

y(x) =

√
−6 + 486

√
6x− 1 c1x− 81

√
6x− 1 c1 − 81x2 + 54x

9
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^3 (y'[x])^3 -(1-3 x) y[x]^2 (y'[x])^2 +3 x^2 y[x] y'[x]+x^3 - y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.36.17 problem 1085
Internal problem ID [3792]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1085.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y4(y′)3 − 6xy′ + 2y = 0

3 Solution by Maple
Time used: 0.249 (sec). Leaf size: 123� �
dsolve(y(x)^4*diff(y(x),x)^3-6*x*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) =
√
2

√
x

y(x) = −
√
2

√
x

y(x) = 0

y(x) = (−4c31 + 24c1x)
1
3

2

y(x) = −(−4c31 + 24c1x)
1
3

4 − i
√
3 (−4c31 + 24c1x)

1
3

4

y(x) = −(−4c31 + 24c1x)
1
3

4 + i
√
3 (−4c31 + 24c1x)

1
3

4
y(x) = c1

√
x

3 Solution by Mathematica
Time used: 71.02 (sec). Leaf size: 22649� �
DSolve[y[x]^4 (y'[x])^3 -6 x y'[x] +2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.18 problem 1086
Internal problem ID [3793]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1086.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [_quadrature]

Solve

(y′)4 − (y − a)3 (y − b)2 = 0

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 141� �
dsolve(diff(y(x),x)^4 = (y(x)-a)^3*(y(x)-b)^2,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)3 (_a − b)2

) 1
4
d_a

− c1 = 0

x−

∫ y(x) i(
(_a − a)3 (_a − b)2

) 1
4
d_a

− c1 = 0

x−

∫ y(x)
− i(

(_a − a)3 (_a − b)2
) 1

4
d_a

− c1 = 0

x−

∫ y(x)
− 1(

(_a − a)3 (_a − b)2
) 1

4
d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 81.727 (sec). Leaf size: 333� �
DSolve[(y'[x])^4 == (y[x]-a)^3 (y[x]-b)^2 ,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

 [− 4
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

 [ 4
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

 [−(−1)3/4x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

 [(−1)3/4x

+ c1
]

y(x) → a

y(x) → b
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24.36.19 problem 1087
Internal problem ID [3794]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1087.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)4 + f(x) (y − a)3 (y − b)2 = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 270� �
dsolve(diff(y(x),x)^4+f(x)*(y(x)-a)^3*(y(x)-b)^2 = 0,y(x), singsol=all)� �
∫ y(x) 1

(_a − a)
3
4
√

_a − b
d_a +

∫ x

−
(
f(_a) (−y(x) + a)3 (−y(x) + b)2

) 1
4

(y(x)− a)
3
4
√
y(x)− b

d_a + c1 = 0

∫ y(x) 1
(_a − a)

3
4
√

_a − b
d_a +

∫ x i
(
f(_a) (−y(x) + a)3 (−y(x) + b)2

) 1
4

(y(x)− a)
3
4
√

y(x)− b
d_a + c1 = 0

∫ y(x) 1
(_a − a)

3
4
√

_a − b
d_a +

∫ x

−
i
(
f(_a) (−y(x) + a)3 (−y(x) + b)2

) 1
4

(y(x)− a)
3
4
√

y(x)− b
d_a + c1 = 0

∫ y(x) 1
(_a − a)

3
4
√
_a − b

d_a +
∫ x

(
f(_a) (−y(x) + a)3 (−y(x) + b)2

) 1
4

(y(x)− a)
3
4
√
y(x)− b

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 82.635 (sec). Leaf size: 369� �
DSolve[(y'[x])^4 +f[x] (y[x]-a)^3 (y[x]-b)^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

− 4
√

f(K[1]) dK[1] + c1

]
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

−i 4
√

f(K[2]) dK[2] + c1

]
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1
i 4
√

f(K[3]) dK[3]

+ c1

]
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

4
√

f(K[4]) dK[4]

+ c1

]
y(x) → a

y(x) → b
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24.36.20 problem 1088
Internal problem ID [3795]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1088.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)4 + f(x) (y − a)3 (y − b)3 = 0

3 Solution by Maple
Time used: 0.316 (sec). Leaf size: 262� �
dsolve(diff(y(x),x)^4+f(x)*(y(x)-a)^3*(y(x)-b)^3 = 0,y(x), singsol=all)� �
∫ y(x) 1

((−_a + a) (−_a + b))
3
4
d_a +

∫ x

−
(
−f(_a) (−y(x) + a)3 (−y(x) + b)3

) 1
4

((−y(x) + a) (−y(x) + b))
3
4

d_a + c1 = 0

∫ y(x) 1
((−_a + a) (−_a + b))

3
4
d_a +

∫ x i
(
−f(_a) (−y(x) + a)3 (−y(x) + b)3

) 1
4

((−y(x) + a) (−y(x) + b))
3
4

d_a + c1

= 0∫ y(x) 1
((−_a + a) (−_a + b))

3
4
d_a +

∫ x

−
i
(
−f(_a) (−y(x) + a)3 (−y(x) + b)3

) 1
4

((−y(x) + a) (−y(x) + b))
3
4

d_a + c1 = 0

∫ y(x) 1
((−_a + a) (−_a + b))

3
4
d_a +

∫ x
(
−f(_a) (−y(x) + a)3 (−y(x) + b)3

) 1
4

((−y(x) + a) (−y(x) + b))
3
4

d_a + c1

= 0
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3 Solution by Mathematica
Time used: 83.2 (sec). Leaf size: 385� �
DSolve[(y'[x])^4 +f[x] (y[x]-a)^3 (y[x]-b)^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−4 4
√

a−#1
(#1−b

a−b

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

a−#1
a−b

)
(b−#1)3/4 &

[∫ x

1
− 4
√
−1 4

√
f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

−4 4
√

a−#1
(#1−b

a−b

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

a−#1
a−b

)
(b−#1)3/4 &

[∫ x

1

4
√
−1 4

√
f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

−4 4
√

a−#1
(#1−b

a−b

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

a−#1
a−b

)
(b−#1)3/4 &

[∫ x

1
−(−1)3/4 4

√
f(K[3]) dK[3]+c1

]

y(x)

→ InverseFunction

−4 4
√

a−#1
(#1−b

a−b

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

a−#1
a−b

)
(b−#1)3/4 &

[∫ x

1
(−1)3/4 4

√
f(K[4]) dK[4]+c1

]

y(x) → a

y(x) → b
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24.36.21 problem 1089
Internal problem ID [3796]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1089.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)4 + f(x) (y − a)3 (y − b)3 (y − c)2 = 0

3 Solution by Maple
Time used: 0.163 (sec). Leaf size: 92� �
dsolve(diff(y(x),x)^4+f(x)*(y(x)-a)^3*(y(x)-b)^3*(y(x)-c)^2 = 0,y(x), singsol=all)� �

∫ y(x) 1
(_a − a)

3
4 (_a − b)

3
4
√
_a − c

d_a +
∫ x

−
(
−f(_a) (−y(x) + c)2 (−y(x) + b)3 (−y(x) + a)3

) 1
4

(y(x)− a)
3
4 (y(x)− b)

3
4
√

y(x)− c
d_a + c1 = 0
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3 Solution by Mathematica
Time used: 22.44 (sec). Leaf size: 562� �
DSolve[(y'[x])^4 +f[x] (y[x]-a)^3 (y[x]-b)^3 (y[x]-c)^2 ==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

4 4
√

a−#1
√
c−#1

(
(b−#1)(a−c)
(c−#1)(a−b)

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)3/4(a− c) &

[∫ x

1
− 4
√
−1 4

√
f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

4 4
√

a−#1
√
c−#1

(
(b−#1)(a−c)
(c−#1)(a−b)

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)3/4(a− c) &

[∫ x

1

4
√
−1 4

√
f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

4 4
√

a−#1
√
c−#1

(
(b−#1)(a−c)
(c−#1)(a−b)

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)3/4(a− c) &

[∫ x

1
−(−1)3/4 4

√
f(K[3]) dK[3]+c1

]

y(x)

→ InverseFunction

4 4
√

a−#1
√
c−#1

(
(b−#1)(a−c)
(c−#1)(a−b)

)3/4
Hypergeometric2F1

(
1
4 ,

3
4 ,

5
4 ,

(a−#1)(c−b)
(c−#1)(a−b)

)
(b−#1)3/4(a− c) &

[∫ x

1
(−1)3/4 4

√
f(K[4]) dK[4]+c1

]

y(x) → a

y(x) → b

y(x) → c
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24.36.22 problem 1090
Internal problem ID [3797]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1090.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)4 + xy′ − 3y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 37� �
dsolve(diff(y(x),x)^4+x*diff(y(x),x)-3*y(x) = 0,y(x), singsol=all)� �

x(_T ) =
√

_T
(
4_T

5
2

5 + c1

)
, y(_T ) = _T 4

3 +
_T

3
2

(
4_T

5
2

5 + c1

)
3


7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^4 +x y'[x]-3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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24.36.23 problem 1092
Internal problem ID [3798]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1092.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)4 − 4x2y(y′)2 + 16xy2y′ − 16y3 = 0

3 Solution by Maple
Time used: 0.201 (sec). Leaf size: 122� �
dsolve(diff(y(x),x)^4-4*x^2*y(x)*diff(y(x),x)^2+16*x*y(x)^2*diff(y(x),x)-16*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = x4

16
y(x) = 0

y(x)
(√

x2 − 4
√

y(x) − x

)− 2

√
x2y(x)−4y(x)

3
2√

x2−4
√

y(x)
√

y(x)
(√

x2 − 4
√

y(x)

+ x

) 2

√
x2y(x)−4y(x)

3
2√

x2−4
√

y(x)
√

y(x) − c1 = 0
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3 Solution by Mathematica
Time used: 2.145 (sec). Leaf size: 319� �
DSolve[(y'[x])^4 -4 x^2 y[x] (y'[x])^2+16 x y[x]^2 y'[x]-16 y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
4 log(y(x))−

√(
x2 − 4

√
y(x)

)
y(x) tanh−1

 x√
x2 − 4

√
y(x)


√

x2 − 4
√
y(x)

√
y(x)

= c1, y(x)



Solve



√(
x2 − 4

√
y(x)

)
y(x) tanh−1

 x√
x2 − 4

√
y(x)


√

x2 − 4
√

y(x)
√
y(x)

+ 1
4 log(y(x)) = c1, y(x)



Solve


1
4 log(y(x))−

√(
x2 + 4

√
y(x)

)
y(x) tanh−1

 x√
x2 + 4

√
y(x)


√
x2 + 4

√
y(x)

√
y(x)

= c1, y(x)



Solve



√(
x2 + 4

√
y(x)

)
y(x) tanh−1

 x√
x2 + 4

√
y(x)


√

x2 + 4
√

y(x)
√
y(x)

+ 1
4 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → x4

16
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24.36.24 problem 1093
Internal problem ID [3799]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1093.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [_quadrature]

Solve

(y′)4 + 4y(y′)3 + 6y2(y′)2 −
(
1− 4y3

)
y′ −

(
3− y3

)
y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 441� �
dsolve(diff(y(x),x)^4+4*y(x)*diff(y(x),x)^3+6*y(x)^2*diff(y(x),x)^2-(1-4*y(x)^3)*diff(y(x),x)-(3-y(x)^3)*y(x) = 0,y(x), singsol=all)� �
x

+
ln
(
−14640RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)3
y(x)6 − 39648RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)2
y(x)7 − 36144RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)
y(x)8 − 11072y(x)9 − 93435RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)3
y(x)3 − 177915RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)2
y(x)4 − 162033RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)
y(x)5 − 8169y(x)6 − 256RootOf

(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)3 + 2048y(x) RootOf
(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)2 − 9216y(x)2RootOf
(
_Z 4 + 4y(x)_Z 3 + 6y(x)2_Z 2 + (4y(x)3 − 1)_Z + y(x)4 − 3y(x)

)
+ 124155y(x)3

)
9

− c1 = 0

3 Solution by Mathematica
Time used: 135.877 (sec). Leaf size: 2925� �
DSolve[(y'[x])^4 +4 y[x] (y'[x])^3+6 y[x]^2 (y'[x])^2-(1-4 y[x]^3) y'[x]- (3-y[x]^3) y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.25 problem 1094
Internal problem ID [3800]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1094.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [_quadrature]

Solve

2(y′)4 − yy′ − 2 = 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 513� �
dsolve(2*diff(y(x),x)^4-y(x)*diff(y(x),x)-2 = 0,y(x), singsol=all)� �
y(x) =

−

√
−6c31 + 18c21x− 18c1x2 + 6x3 + 216c1 − 216x− 6

√
c61 − 6c51x+ 15c41x2 − 20x3c31 + 15c21x4 − 6c1x5 + x6 + 36c41 − 144c31x+ 216c21x2 − 144x3c1 + 36x4 + 432c21 − 864c1x+ 432x2 + 1728

9
y(x)

=

√
−6c31 + 18c21x− 18c1x2 + 6x3 + 216c1 − 216x− 6

√
c61 − 6c51x+ 15c41x2 − 20x3c31 + 15c21x4 − 6c1x5 + x6 + 36c41 − 144c31x+ 216c21x2 − 144x3c1 + 36x4 + 432c21 − 864c1x+ 432x2 + 1728

9
y(x) =

−

√
−6c31 + 18c21x− 18c1x2 + 6x3 + 216c1 − 216x+ 6

√
c61 − 6c51x+ 15c41x2 − 20x3c31 + 15c21x4 − 6c1x5 + x6 + 36c41 − 144c31x+ 216c21x2 − 144x3c1 + 36x4 + 432c21 − 864c1x+ 432x2 + 1728

9
y(x)

=

√
−6c31 + 18c21x− 18c1x2 + 6x3 + 216c1 − 216x+ 6

√
c61 − 6c51x+ 15c41x2 − 20x3c31 + 15c21x4 − 6c1x5 + x6 + 36c41 − 144c31x+ 216c21x2 − 144x3c1 + 36x4 + 432c21 − 864c1x+ 432x2 + 1728

9
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3 Solution by Mathematica
Time used: 151.176 (sec). Leaf size: 12753� �
DSolve[2 (y'[x])^4 -y[x] y'[x]-2 ==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

5382



24.36. Various 36 CHAPTER 24. ORDINARY . . .

24.36.26 problem 1095
Internal problem ID [3801]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1095.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x(y′)4 − 2y(y′)3 + 12x3 = 0

3 Solution by Maple
Time used: 0.278 (sec). Leaf size: 62� �
dsolve(x*diff(y(x),x)^4-2*y(x)*diff(y(x),x)^3+12*x^3 = 0,y(x), singsol=all)� �

y(x) = −2
√
−6x x

3

y(x) = 2
√
−6x x

3

y(x) = −2
√
6 x

3
2

3

y(x) = 2
√
6 x

3
2

3

y(x) = 6c31 +
x2

2c1

3 Solution by Mathematica
Time used: 122.858 (sec). Leaf size: 30947� �
DSolve[x (y'[x])^4 -2 y[x] (y'[x])^3+12 x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.36.27 problem 1098
Internal problem ID [3802]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1098.
ODE order: 1.
ODE degree: 5.

CAS Maple gives this as type [_quadrature]

Solve

3(y′)5 − yy′ + 1 = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 87� �
dsolve(3*diff(y(x),x)^5-y(x)*diff(y(x),x)+1 = 0,y(x), singsol=all)� �
y(x)

=
5RootOf

(
1 + 8_Z 5 + (−2x+ 2c1)_Z 2)3 + 2c1 − 2x

2RootOf
(
1 + 8_Z 5 + (−2x+ 2c1)_Z 2) (4RootOf

(
1 + 8_Z 5 + (−2x+ 2c1)_Z 2)3 + c1 − x

)
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3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 176� �
DSolve[3 (y'[x])^5 -y[x] y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

1
Root

[
3#15 −K[1]#1+ 1&, 1

]dK[1] = x+ c1, y(x)
]

Solve
[∫ y(x)

1

1
Root

[
3#15 −K[2]#1+ 1&, 2

]dK[2] = x+ c1, y(x)
]

Solve
[∫ y(x)

1

1
Root

[
3#15 −K[3]#1+ 1&, 3

]dK[3] = x+ c1, y(x)
]

Solve
[∫ y(x)

1

1
Root

[
3#15 −K[4]#1+ 1&, 4

]dK[4] = x+ c1, y(x)
]

Solve
[∫ y(x)

1

1
Root

[
3#15 −K[5]#1+ 1&, 5

]dK[5] = x+ c1, y(x)
]
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24.36.28 problem 1099
Internal problem ID [3803]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1099.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [_quadrature]

Solve

(y′)6 − (y − a)4 (y − b)3 = 0
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3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 241� �
dsolve(diff(y(x),x)^6 = (y(x)-a)^4*(y(x)-b)^3,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)4 (_a − b)3

) 1
6
d_a

− c1 = 0

x−

∫ y(x) 2i(
−i+

√
3
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x)
− 2i(√

3 + i
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x) 2i(√
3 + i

) (
(_a − a)4 (_a − b)3

) 1
6
d_a

− c1 = 0

x−

∫ y(x)
− 2i(

−i+
√
3
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x)
− 1(

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 122.265 (sec). Leaf size: 489� �
DSolve[(y'[x])^6 == (y[x]-a)^4 (y[x]-b)^3,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [c1

− ix]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [ix

+ c1]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [− 6
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [ 6
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [−(−1)5/6x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [(−1)5/6x

+ c1
]

y(x) → a

y(x) → b
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24.36.29 problem 1100
Internal problem ID [3804]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1100.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)6 + f(x) (y − a)4 (y − b)3 = 0

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^6+f(x)*(y(x)-a)^4*(y(x)-b)^3 = 0,y(x), singsol=all)� �
∫ y(x) 1

(_a − a)
2
3
√

_a − b
d_a +

∫ x

−
(
f(_a) (−y(x) + a)4 (−y(x) + b)3

) 1
6

(y(x)− a)
2
3
√

y(x)− b
d_a + c1 = 0
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3 Solution by Mathematica
Time used: 124.383 (sec). Leaf size: 561� �
DSolve[(y'[x])^6 +f[x] (y[x]-a)^4 (y[x]-b)^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

− 6
√

f(K[1]) dK[1] + c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

6
√

f(K[2]) dK[2]

+ c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

− 3
√
−1 6

√
f(K[3]) dK[3] + c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

3
√
−1 6

√
f(K[4]) dK[4]

+ c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

−(−1)2/3 6
√

f(K[5]) dK[5] + c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1
(−1)2/3 6

√
f(K[6]) dK[6]

+ c1

]
y(x) → a

y(x) → b
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24.36.30 problem 1101
Internal problem ID [3805]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1101.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)6 + f(x) (y − a)5 (y − b)3 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 69� �
dsolve(diff(y(x),x)^6+f(x)*(y(x)-a)^5*(y(x)-b)^3 = 0,y(x), singsol=all)� �
∫ y(x) 1

(_a − a)
5
6
√
_a − b

d_a+
∫ x

−
(
−f(_a) (−y(x) + b)3 (−y(x) + a)5

) 1
6

(y(x)− a)
5
6
√
y(x)− b

d_a+ c1 = 0
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3 Solution by Mathematica
Time used: 124.97 (sec). Leaf size: 567� �
DSolve[(y'[x])^6 +f[x] (y[x]-a)^5 (y[x]-b)^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

−i 6
√

f(K[1]) dK[1] + c1

]
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1
i 6
√

f(K[2]) dK[2]

+ c1

]
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

− 6
√
−1 6

√
f(K[3]) dK[3] + c1

]
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

6
√
−1 6

√
f(K[4]) dK[4]

+ c1

]
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1

−(−1)5/6 6
√

f(K[5]) dK[5] + c1

]
y(x)

→ InverseFunction

−6 6
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
6 ,

1
2 ,

7
6 ,

a−#1
a−b

)
√

b−#1
&

[∫ x

1
(−1)5/6 6

√
f(K[6]) dK[6]

+ c1

]
y(x) → a

y(x) → b
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24.36.31 problem 1102
Internal problem ID [3806]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 36
Problem number: 1102.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)6 + f(x) (y − a)5 (y − b)4 = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^6+f(x)*(y(x)-a)^5*(y(x)-b)^4 = 0,y(x), singsol=all)� �
∫ y(x) 1

(_a − a)
5
6 (_a − b)

2
3
d_a +

∫ x

−
(
f(_a) (−y(x) + b)4 (−y(x) + a)5

) 1
6

(y(x)− a)
5
6 (y(x)− b)

2
3

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 125.286 (sec). Leaf size: 561� �
DSolve[(y'[x])^6 +f[x] (y[x]-a)^5 (y[x]-b)^4==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
− 6
√

f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1

6
√

f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
− 3
√
−1 6

√
f(K[3]) dK[3]+c1

]

y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1

3
√
−1 6

√
f(K[4]) dK[4]+c1

]

y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
−(−1)2/3 6

√
f(K[5]) dK[5]+c1

]

y(x)

→ InverseFunction

−6 6
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
6 ,

2
3 ,

7
6 ,

a−#1
a−b

)
(b−#1)2/3 &

[∫ x

1
(−1)2/3 6

√
f(K[6]) dK[6]+c1

]

y(x) → a

y(x) → b
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24.37.1 problem 1104
Internal problem ID [3807]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1104.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [_rational]

Solve

x2
(
(y′)6 + 3y4 + 3y2 + 1

)
− a2 = 0

7 Solution by Maple� �
dsolve(x^2*(diff(y(x),x)^6+3*y(x)^4+3*y(x)^2+1) = a^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2 ( (y'[x])^6 +3 (y[x])^4 +3 (y[x])^2 + 1)==a^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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24.37.2 problem 1115
Internal problem ID [3808]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1115.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Clairaut]

Solve

2
√

ay′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 15� �
dsolve(2*sqrt(a*diff(y(x),x))+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = 2√c1a + c1x

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 25� �
DSolve[2 Sqrt[a y'[x]]+x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2√ac1 + c1x

y(x) → 0
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24.37.3 problem 1116
Internal problem ID [3809]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1116.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(x− y)
√

y′ − a(y′ + 1) = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 44� �
dsolve((x-y(x))*sqrt(diff(y(x),x)) = a*(1+diff(y(x),x)),y(x), singsol=all)� �

y(x) = x− 2a

y(x) = x+
− a3

(c1−x)2 − a√
a2

(c1 − x)2

3 Solution by Mathematica
Time used: 65.233 (sec). Leaf size: 10217� �
DSolve[(x-y[x]) Sqrt[y'[x]]== a (1+y'[x]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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24.37.4 problem 1117
Internal problem ID [3810]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1117.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2(1 + y)
3
2 + 3xy′ − 3y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
dsolve(2*(1+y(x))^(3/2)+3*x*diff(y(x),x)-3*y(x) = 0,y(x), singsol=all)� �

ln(x) +
∫ y(x)

− 1

−2
√
_a + 1 _a

3 − 2
√
_a + 1

3 + _a
d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 55� �
DSolve[2 (1+y[x])^(3/2) + 3 x y'[x]-3 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

1
3RootSum

2#13 − 3#12 + 3&,
log
(√

y(x) + 1 −#1
)

#1− 1 &

 = − log(x)
3 + c1, y(x)
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24.37.5 problem 1118
Internal problem ID [3811]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1118.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve √
1 + (y′)2 + ay′ − x = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 195� �
dsolve(sqrt(1+diff(y(x),x)^2)+a*diff(y(x),x) = x,y(x), singsol=all)� �

y(x) = x
√
a2 + x2 − 1

2 (a− 1) (a+ 1) +
ln
(
x+

√
a2 + x2 − 1

)
a2

2 (a− 1) (a+ 1)

−
ln
(
x+

√
a2 + x2 − 1

)
2 (a− 1) (a+ 1) + a x2

2 (a− 1) (a+ 1) + c1

y(x) = − x
√
a2 + x2 − 1

2 (a− 1) (a+ 1) −
ln
(
x+

√
a2 + x2 − 1

)
a2

2 (a− 1) (a+ 1)

+
ln
(
x+

√
a2 + x2 − 1

)
2 (a− 1) (a+ 1) + a x2

2 (a− 1) (a+ 1) + c1
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3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 109� �
DSolve[Sqrt[1+(y'[x])^2]+ a y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

x
(
ax−

√
a2 + x2 − 1

)
a2 − 1 − tanh−1

(
x√

a2 + x2 − 1

)+ c1

y(x) → 1
2

x
(√

a2 + x2 − 1 + ax
)

a2 − 1 + tanh−1
(

x√
a2 + x2 − 1

)+ c1
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24.37.6 problem 1119
Internal problem ID [3812]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1119.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve √
1 + (y′)2 + ay′ − y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 77� �
dsolve(sqrt(1+diff(y(x),x)^2)+a*diff(y(x),x) = y(x),y(x), singsol=all)� �

x−

(∫ y(x)
− (a− 1) (a+ 1)
−a_a +

√
_a2 + a2 − 1

d_a
)

− c1 = 0

x−

(∫ y(x) (a− 1) (a+ 1)
a_a +

√
_a2 + a2 − 1

d_a
)

− c1 = 0
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3 Solution by Mathematica
Time used: 1.119 (sec). Leaf size: 278� �
DSolve[Sqrt[1+(y'[x])^2]+ a y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

2 log
(√

#12 + a2 − 1 + #1
)
− a log

(
−a

√
#12 + a2 − 1 −#1− a2 + 1

)
+ a log

(
−a

√
#12 + a2 − 1 + #1− a2 + 1

)
− a log

(
1−#12

)
+ a log(1−#1)− a log(#1+ 1)

2− 2a2 &

[ x

a2 − 1

+ c1

]
y(x)

→ InverseFunction

2 log
(√

#12 + a2 − 1 + #1
)
− a log

(
−a

√
#12 + a2 − 1 −#1− a2 + 1

)
+ a log

(
−a

√
#12 + a2 − 1 + #1− a2 + 1

)
+ a log

(
1−#12

)
+ a log(1−#1)− a log(#1+ 1)

2 (a2 − 1) &

[ x

a2 − 1

+ c1

]
y(x) → 1
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24.37.7 problem 1120
Internal problem ID [3813]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1120.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve √
1 + (y′)2 − xy′ = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 33� �
dsolve(sqrt(1+diff(y(x),x)^2) = x*diff(y(x),x),y(x), singsol=all)� �

y(x) = ln
(
x+

√
x2 − 1

)
+ c1

y(x) = − ln
(
x+

√
x2 − 1

)
+ c1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 41� �
DSolve[Sqrt[1+(y'[x])^2]==x y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tanh−1
(

x√
x2 − 1

)
+ c1

y(x) → tanh−1
(

x√
x2 − 1

)
+ c1
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24.37.8 problem 1123
Internal problem ID [3814]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1123.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve √
a2 + b2 (y′)2 + xy′ − y = 0

3 Solution by Maple
Time used: 0.221 (sec). Leaf size: 37� �
dsolve(sqrt(a^2+b^2*diff(y(x),x)^2)+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =
√

b2c21 + a2 + c1x

y(x) = c1
√
−b2 + x2

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 37� �
DSolve[Sqrt[a^2+b^2 (y'[x])^2] +x y'[x] -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

a2 + b2c12 + c1x

y(x) →
√
a2
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24.37.9 problem 1125
Internal problem ID [3815]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1125.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

a

√
1 + (y′)2 + xy′ − y = 0

3 Solution by Maple
Time used: 0.186 (sec). Leaf size: 33� �
dsolve(a*sqrt(1+diff(y(x),x)^2)+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = a
√

c21 + 1 + c1x

y(x) = c1
√
−a2 + x2

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 27� �
DSolve[a Sqrt[1+(y'[x])^2] + x y'[x] -y[x]==0 y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a
√
1 + c12 + c1x

y(x) → a

5406



24.37. Various 37 CHAPTER 24. ORDINARY . . .

24.37.10 problem 1126
Internal problem ID [3816]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1126.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

ax

√
1 + (y′)2 + xy′ − y = 0

3 Solution by Maple
Time used: 0.609 (sec). Leaf size: 223� �
dsolve(a*x*sqrt(1+diff(y(x),x)^2)+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

x− e
arcsinh

√−a2x2+x2+y(x)2 a+y(x)
x
(
a2−1

)


a c1√
−a2x2 + a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x) + x2 + y(x)2

(a2 − 1)2 x2

= 0

x− e−
arcsinh

√−a2x2+x2+y(x)2 a−y(x)
x
(
a2−1

)


a c1√
−a2x2 − a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x)− x2 − y(x)2

(a2 − 1)2 x2

= 0
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3 Solution by Mathematica
Time used: 1.816 (sec). Leaf size: 395� �
DSolve[a x Sqrt[1+(y'[x])^2]+x y'[x] -y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

+ log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)
− 2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1


2 (a2 − 1) = a log (x− a2x)

1− a2

+ c1, y(x)



Solve



2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1

+ a

log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)


2 (a2 − 1) = a log (x− a2x)
1− a2

+ c1, y(x)
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24.37.11 problem 1129
Internal problem ID [3817]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1129.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve √
(a x2 + y2)

(
1 + (y′)2

)
− yy′ − ax = 0

3 Solution by Maple
Time used: 0.711 (sec). Leaf size: 180� �
dsolve(((a*x^2+y(x)^2)*(1+diff(y(x),x)^2))^(1/2)-y(x)*diff(y(x),x)-a*x = 0,y(x), singsol=all)� �

y(x) =
√
−a x

y(x) = −
√
−a x

y(x) = −x

√
(a−1)a +a

a a3 + x−
√

(a−1)a −a

a c21 + x

√
(a−1)a +a

a a2

2
√
(a− 1) a c1

y(x) = −x−
√

(a−1)a −a

a a3 − x−
√

(a−1)a −a

a a2 − x

√
(a−1)a +a

a c21

2
√

(a− 1) a c1
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3 Solution by Mathematica
Time used: 0.739 (sec). Leaf size: 241� �
DSolve[((a x^2+y[x]^2)(1+(y'[x])^2))^(1/2) -y[x] y'[x]-a x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
a e−c1x1−

√
a−1
a

(
x2
√

a−1
a − e2c1

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−x2

√
a−1
a + e2c1

)
y(x) → −1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
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24.37.12 problem 1130
Internal problem ID [3818]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1130.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_Clairaut]

Solve

a
(
1 + (y′)3

) 1
3 + xy′ − y = 0

3 Solution by Maple
Time used: 0.302 (sec). Leaf size: 124� �
dsolve(a*(1+diff(y(x),x)^3)^(1/3)+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = a
(
c31 + 1

) 1
3 + c1x

y(x) =
(
x

3
2 c1 + a3 − x3

) 1
3

y(x) = −

(
x

3
2 c1 + a3 − x3

) 1
3

2 −
i
√
3
(
x

3
2 c1 + a3 − x3

) 1
3

2

y(x) = −

(
x

3
2 c1 + a3 − x3

) 1
3

2 +
i
√
3
(
x

3
2 c1 + a3 − x3

) 1
3

2

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 27� �
DSolve[a (1+ (y'[x])^3)^(1/3) +x y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a 3
√

1 + c13 + c1x

y(x) → a
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24.37.13 problem 1132
Internal problem ID [3819]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1132.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Clairaut]

Solve

cos (y′) + xy′ − y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(cos(diff(y(x),x))+x*diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = arcsin(x)x+
√
−x2 + 1

y(x) = cos (c1) + c1x

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 18� �
DSolve[Cos[y'[x]]+x*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ cos(c1)

y(x) → 1
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24.37.14 problem 1133
Internal problem ID [3820]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1133.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

a cos (y′) + by′ + x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(a*cos(diff(y(x),x))+b*diff(y(x),x)+x = 0,y(x), singsol=all)� �

y(x) =
∫

RootOf (a cos (_Z ) + _Zb+ x) dx+ c1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 49� �
DSolve[a Cos[y'[x]] + b y'[x]+x ==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = a sin(K[1])− aK[1] cos(K[1])− 1
2bK[1]2

+ c1, x = −a cos(K[1])− bK[1]
}
, {y(x), K[1]}

]
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24.37.15 problem 1134
Internal problem ID [3821]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1134.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

sin (y′) + y′ − x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve(sin(diff(y(x),x))+diff(y(x),x) = x,y(x), singsol=all)� �

y(x) =
∫

RootOf (sin (_Z ) + _Z − x) dx+ c1

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 38� �
DSolve[Sin[y'[x]]+ y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x=K[1]+sin(K[1]), y(x) = K[1]2
2 +K[1] sin(K[1])+cos(K[1])+c1

}
, {y(x), K[1]}

]
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24.37.16 problem 1135
Internal problem ID [3822]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1135.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ sin (y′) + cos (y′)− y = 0

3 Solution by Maple
Time used: 0.328 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)*sin(diff(y(x),x))+cos(diff(y(x),x)) = y(x),y(x), singsol=all)� �

y(x) = 1

x−

(∫ y(x) 1
RootOf (_Z sin (_Z ) + cos (_Z )− _a)d_a

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 28� �
DSolve[y'[x] Sin[y'[x]]+ Cos[y'[x]]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve[{x = sin(K[1]) + c1, y(x) = K[1] sin(K[1]) + cos(K[1])}, {y(x), K[1]}]
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24.37.17 problem 1137
Internal problem ID [3823]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1137.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 (x+ sin (y′))− y = 0

3 Solution by Maple
Time used: 0.622 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^2*(x+sin(diff(y(x),x))) = y(x),y(x), singsol=all)� �
y(x) = 0[
x(_T )= −_T 2 sin (_T )− cos (_T ) + _T sin (_T ) + c1

(_T − 1)2
, y(_T )=

_T 2(−_T 2 sin (_T )− cos (_T ) + _T sin (_T ) + c1
)

(_T − 1)2

+ _T 2 sin (_T )
]

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 61� �
DSolve[(y'[x])^2 (x+Sin[y'[x]])==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = −(K[1]− 1)K[1] sin(K[1])− cos(K[1])
(K[1]− 1)2

+ c1
(K[1]− 1)2 , y(x) = xK[1]2 +K[1]2 sin(K[1])

}
, {y(x), K[1]}

]
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24.37.18 problem 1138
Internal problem ID [3824]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1138.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_Clairaut]

Solve (
1 + (y′)2

) (
sin2 (−y + xy′)

)
− 1 = 0

3 Solution by Maple
Time used: 0.256 (sec). Leaf size: 147� �
dsolve((1+diff(y(x),x)^2)*sin(y(x)-x*diff(y(x),x))^2 = 1,y(x), singsol=all)� �

y(x) = −
√
1− x

√
1
x

x− arcsin
(√

1
x

x

)

y(x) =
√
1− x

√
1
x

x+ arcsin
(√

1
x

x

)

y(x) = −
√
x+ 1

√
−1
x

x− arcsin
(√

−1
x

x

)

y(x) =
√
x+ 1

√
−1
x

x+ arcsin
(√

−1
x

x

)

y(x) = c1x− arcsin

 1√
c21 + 1



y(x) = c1x+ arcsin

 1√
c21 + 1
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3 Solution by Mathematica
Time used: 0.336 (sec). Leaf size: 71� �
DSolve[(1+(y'[x])^2) (Sin[y[x]-x y'[x]])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
2ArcCos

(
1− 2

1 + c12

)
y(x) → 1

2ArcCos
(
1− 2

1 + c12

)
+ c1x

y(x) → −π

2

y(x) → π

2
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24.37.19 problem 1140
Internal problem ID [3825]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1140.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
1 + (y′)2

)
(arctan (y′) + ax) + y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 30� �
dsolve((1+diff(y(x),x)^2)*(arctan(diff(y(x),x))+a*x)+diff(y(x),x) = 0,y(x), singsol=all)� �
y(x) =

∫
tan

(
RootOf

(
ax
(
tan2 (_Z )

)
+
(
tan2 (_Z )

)
_Z + ax+ tan (_Z ) + _Z

))
dx+ c1

3 Solution by Mathematica
Time used: 1.201 (sec). Leaf size: 58� �
DSolve[(1+(y'[x])^2)(ArcTan[y'[x]]+a x)+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = 1
a (K[1]2 + 1)

+ c1, x = K[1]2(−ArcTan(K[1]))− ArcTan(K[1])−K[1]
a (K[1]2 + 1)

}
, {y(x), K[1]}

]
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24.37.20 problem 1141
Internal problem ID [3826]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1141.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

ey′−y − (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(exp(diff(y(x),x)-y(x))-diff(y(x),x)^2+1 = 0,y(x), singsol=all)� �

x−

(∫ y(x) 1
RootOf

(
−e−_a+_Z + _Z 2 − 1

)d_a)− c1 = 0

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 44� �
DSolve[Exp[y'[x]-y[x]]-(y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = − log(1−K[1]) + log(K[1]) + log(K[1] + 1)
+ c1, y(x) = K[1]− log

(
K[1]2 − 1

)}
, {y(x), K[1]}

]
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24.37.21 problem 1143
Internal problem ID [3827]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1143.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

ln (y′) + xy′ + a = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 24� �
dsolve(ln(diff(y(x),x))+x*diff(y(x),x)+a = 0,y(x), singsol=all)� �

y(x) = LambertW (x e−a)2

2 + LambertW
(
x e−a

)
+ c1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 30� �
DSolve[Log[y'[x]]+x y'[x]+ a ==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2ProductLog

(
e−ax

)2 + ProductLog
(
e−ax

)
+ c1
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24.37.22 problem 1144
Internal problem ID [3828]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1144.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

ln (y′) + xy′ + a− y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(ln(diff(y(x),x))+x*diff(y(x),x)+a = y(x),y(x), singsol=all)� �

y(x) = ln
(
−1
x

)
+ a− 1

y(x) = ln (c1) + c1x+ a

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 27� �
DSolve[Log[y'[x]]+x y'[x]+ a ==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ c1x+ log(c1)

y(x) → a+ log
(
−1
x

)
− 1
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24.37.23 problem 1145
Internal problem ID [3829]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1145.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

ln (y′) + xy′ + a+ by = 0

3 Solution by Maple
Time used: 0.236 (sec). Leaf size: 66� �
dsolve(ln(diff(y(x),x))+x*diff(y(x),x)+a+b*y(x) = 0,y(x), singsol=all)� �

−
(
e−by(x)−LambertW

(
x e−by(x)−a

)
−a
)− 1

b+1
c1 + x− eby(x)+LambertW

(
x e−by(x)−a

)
+a

b
= 0

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 59� �
DSolve[Log[y'[x]]+x y'[x]+ a +b y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
b

(
(b+ 1) log

(
1− bProductLog

(
xe−a−by(x)))

b2
+

ProductLog
(
xe−a−by(x))

b

)

+ by(x) = c1, y(x)
]
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24.37.24 problem 1146
Internal problem ID [3830]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1146.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

ln (y′) + 4xy′ − 2y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 67� �
dsolve(ln(diff(y(x),x))+4*x*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) =
ln
(

−1+
√
16c1x+ 1
4x

)
2 − 1

2 +
√
16c1x+ 1

2

y(x) =
ln
(
−1+

√
16c1x+ 1

4x

)
2 − 1

2 −
√
16c1x+ 1

2

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 36� �
DSolve[Log[y'[x]]+4 x y'[x]-2 y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ProductLog

(
4xe2y(x)

)
− log

(
ProductLog

(
4xe2y(x)

)
+ 2
)
− 2y(x) = c1, y(x)

]
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24.37.25 problem 1147
Internal problem ID [3831]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1147.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

ln (y′) + a(−y + xy′) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 36� �
dsolve(ln(diff(y(x),x))+a*(x*diff(y(x),x)-y(x)) = 0,y(x), singsol=all)� �

y(x) =
ln
(
− 1

ax

)
a

− 1
a

y(x) = c1x+ ln (c1)
a

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 36� �
DSolve[Log[y'[x]]+a( x y'[x]-y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(c1)
a

+ c1x

y(x) →
log
(
− 1

ax

)
− 1

a
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24.37.26 problem 1148
Internal problem ID [3832]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1148.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

a(ln (y′)− y′)− x+ y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 45� �
dsolve(a*(ln(diff(y(x),x))-diff(y(x),x))-x+y(x) = 0,y(x), singsol=all)� �

y(x) = a+ x

y(x) = −a
(
ln
(
e−

c1
a
+x

a

)
− e−

c1
a
+x

a

)
+ x

3 Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 22� �
DSolve[a (Log[y'[x]]-y'[x])-x+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ae
x−c1

a + c1
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24.37.27 problem 1149
Internal problem ID [3833]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1149.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y ln (y′) + y′ − y ln(y)− yx = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 17� �
dsolve(y(x)*ln(diff(y(x),x))+diff(y(x),x)-y(x)*ln(y(x))-x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e
LambertW

(
ex
)(

LambertW
(
ex
)
+2
)

2

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 24� �
DSolve[y[x] Log[y'[x]] + y'[x] -y[x] Log[y[x]] -x y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
2ProductLog(e

x)(ProductLog(ex)+2)
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24.37.28 problem 1150
Internal problem ID [3834]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1150.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

y′ ln (y′)− (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)*ln(diff(y(x),x))-(1+x)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = ex

y(x) = c1x− c1 ln (c1) + c1

3 Solution by Mathematica
Time used: 1.561 (sec). Leaf size: 21� �
DSolve[y'[x] Log[y'[x]] -(1+x) y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1− log(c1))

y(x) → 0
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24.37.29 problem 1152
Internal problem ID [3835]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1152.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_Clairaut]

Solve

y′ ln
(
y′ +

√
a+ (y′)2

)
−
√
1 + (y′)2 − xy′ + y = 0

3 Solution by Maple
Time used: 2.812 (sec). Leaf size: 129� �
dsolve(diff(y(x),x)*ln(diff(y(x),x)+sqrt(a+diff(y(x),x)^2))-sqrt(1+diff(y(x),x)^2)-x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �
x(_T )=

ln
(
_T +

√
_T 2 + a

)√
_T 2 + a

√
_T 2 + 1 − _T

√
_T 2 + a + _T

√
_T 2 + 1√

_T 2 + a
√

_T 2 + 1
, y(_T )=

√
_T 2 + 1 _T 2 +

√
_T 2 + a√

_T 2 + a
√
_T 2 + 1


y(x) = −c1 ln

(
c1 +

√
c21 + a

)
+
√

c21 + 1 + c1x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 37� �
DSolve[y'[x]*Log[y'[x]+Sqrt[a+(y'[x])^2]]-Sqrt[1+(y'[x])^2]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x− log

(√
a+ c12 + c1

))
+
√
1 + c12
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24.37.30 problem 1153
Internal problem ID [3836]

Book: Ordinary differential equations and their solutions. By George Moseley Murphy. 1960
Section: Various 37
Problem number: 1153.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_dAlembert]

Solve

ln (cos (y′)) + y′ tan (y′)− y = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 33� �
dsolve(ln(cos(diff(y(x),x)))+diff(y(x),x)*tan(diff(y(x),x)) = y(x),y(x), singsol=all)� �

y(x) = 0

x−

(∫ y(x) 1
RootOf (ln (cos (_Z )) + _Z tan (_Z )− _a)d_a

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 29� �
DSolve[Log[Cos[y'[x]]]+y'[x] Tan[y'[x]]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve[{x = tan(K[1]) + c1, y(x) = K[1] tan(K[1]) + log(cos(K[1]))}, {y(x), K[1]}]
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25.1. Chapter 1 CHAPTER 25. DIFFERENTIAL AND . . .

25.1.1 problem Example, page 25
Internal problem ID [3837]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − xy

x2 − y2
= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=x*y(x)/(x^2-y(x)^2),y(x), singsol=all)� �

y(x) =
√
− 1
LambertW (−c1x2) x

3 Solution by Mathematica
Time used: 20.741 (sec). Leaf size: 56� �
DSolve[y'[x]==x*y[x]/(x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ix√
ProductLog (−e−2c1x2)

y(x) → ix√
ProductLog (−e−2c1x2)

y(x) → 0
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25.1.2 problem Example, page 27
Internal problem ID [3838]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 27.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y − 3
x− y − 1 = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=(x+y(x)-3)/(x-y(x)-1),y(x), singsol=all)� �

y(x) = 1− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 2) + 2c1

))
(x− 2)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 57� �
DSolve[y'[x]==(x+y[x]-3)/(x-y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x) + x− 3
−y(x) + x− 1

)
= log

(
x2 + y(x)2 − 2y(x)− 4x+ 5

2(x− 2)2

)
+ 2 log(x− 2) + c1, y(x)

]
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25.1.3 problem Example, page 28
Internal problem ID [3839]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 28.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x+ y − 1
4x+ 2y + 5 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)=(2*x+y(x)-1)/(4*x+2*y(x)+5),y(x), singsol=all)� �

y(x) = e
−LambertW

(
2 e

18
7 e

25x
7 e−

25c1
7

7

)
+ 18

7 + 25x
7 − 25c1

7

5 − 9
5 − 2x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30� �
DSolve[y'[x]==(2*x+y[x]-1)/(4*x+2*y[x]+5),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 7
10ProductLog

(
−e

25x
7 −1+c1

)
− 2x− 9

5
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25.1. Chapter 1 CHAPTER 25. DIFFERENTIAL AND . . .

25.1.4 problem Example, page 30
Internal problem ID [3840]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2y
x+ 1 − (x+ 1)2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)-2*y(x)/(1+x)=(x+1)^2,y(x), singsol=all)� �

y(x) = (c1 + x) (x+ 1)2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 15� �
DSolve[y'[x]-2*y[x]/(1+x)==(x+1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)2(x+ c1)
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25.1.5 problem Example, page 33
Internal problem ID [3841]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + yx− x3y3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)+x*y(x)=x^3*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
ex2c1 + x2 + 1

y(x) = − 1√
ex2c1 + x2 + 1

3 Solution by Mathematica
Time used: 0.363 (sec). Leaf size: 50� �
DSolve[y'[x]+x*y[x]==x^3*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x2 + c1ex

2 + 1

y(x) → 1√
x2 + c1ex

2 + 1
y(x) → 0
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25.1.6 problem Example, page 36
Internal problem ID [3842]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 36.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

2x
y3

+ (y2 − 3x2) y′
y4

= 0
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3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 402� �
dsolve(2*x/y(x)^3+ (y(x)^2-3*x^2)/(y(x)^4)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

6c1
+ 2

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

−

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

+

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2
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3 Solution by Mathematica
Time used: 39.084 (sec). Leaf size: 419� �
DSolve[2*x/y[x]^3+(y[x]^2-3*x^2)/(y[x]^4)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0
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25.1.7 problem Example, page 38
Internal problem ID [3843]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y + xy2 − xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((y(x)+x*y(x)^2)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 2x
−x2 + 2c1

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 23� �
DSolve[(y[x]+x*y[x]^2)-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2x
x2 − 2c1

y(x) → 0
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25.1.8 problem example page 46
Internal problem ID [3844]
Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: example page 46.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2
(
1 + (y′)2

)
−R2 = 0

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 59� �
dsolve(y(x)^2*(1+diff(y(x),x)^2)=R^2,y(x), singsol=all)� �

y(x) = −R

y(x) = R

y(x) =
√
R2 − c21 + 2c1x− x2

y(x) = −
√

R2 − c21 + 2c1x− x2

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 101� �
DSolve[y[x]^2*(1+(y'[x])^2)==R^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
R2 − (x+ c1)2

y(x) →
√

R2 − (x+ c1)2

y(x) → −
√
R2 − (x− c1)2

y(x) →
√

R2 − (x− c1)2

y(x) → −R

y(x) → R
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25.1.9 problem example page 47
Internal problem ID [3845]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: example page 47.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_Clairaut]

Solve

y − xy′ − ay′√
1 + (y′)2

= 0

7 Solution by Maple� �
dsolve(y(x)=x*diff(y(x),x)+ a*diff(y(x),x)/(sqrt(1+diff(y(x),x)^2)),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 34.011 (sec). Leaf size: 27� �
DSolve[y[x]==x*y'[x]+ a*y'[x]/(Sqrt[1+(y'[x])^2]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ a√

1 + c12

)
y(x) → 0
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25.1.10 problem Example, page 49
Internal problem ID [3846]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1
Problem number: Example, page 49.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

y − x(y′)2 − (y′)2 = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 99� �
dsolve(y(x)=x*diff(y(x),x)^2+diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = 0

y(x) =
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

y(x) =
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 57� �
DSolve[y[x]==x*(y'[x])^2+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1
√
x+ 1 + 1 + c1

2

4

y(x) → x+ c1
√
x+ 1 + 1 + c1

2

4
y(x) → 0

5444



Chapter 26

Differential Equations, By George
Boole F.R.S. 1865

Local contents
26.1 Chapter 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5446
26.2 Chapter 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5471
26.3 Chapter 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5482
26.4 Chapter 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5493
26.5 Chapter 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5500
26.6 Chapter 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5507

5445



26.1. Chapter 2 CHAPTER 26. DIFFERENTIAL . . .

26.1 Chapter 2

Local contents
26.1.1 problem 1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5447
26.1.2 problem 1.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5448
26.1.3 problem 1.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5449
26.1.4 problem 1.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5451
26.1.5 problem 1.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5452
26.1.6 problem 1.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5453
26.1.7 problem 3.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5454
26.1.8 problem 3.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5455
26.1.9 problem 3.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5456
26.1.10 problem 3.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5457
26.1.11 problem 3.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5458
26.1.12 problem 4.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5459
26.1.13 problem 4.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5460
26.1.14 problem 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5461
26.1.15 problem 6.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5462
26.1.16 problem 6.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5463
26.1.17 problem 6.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5464
26.1.18 problem 6.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5465
26.1.19 problem 10.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5466
26.1.20 problem 10.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5467
26.1.21 problem 10.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5468
26.1.22 problem 10.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5469
26.1.23 problem 10.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5470

5446



26.1. Chapter 2 CHAPTER 26. DIFFERENTIAL . . .

26.1.1 problem 1.1
Internal problem ID [3847]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x+ 1) y + (1− y)xy′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 19� �
dsolve((1+x)*y(x)+(1-y(x))*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −LambertW
(
−e−x

c1x

)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 23� �
DSolve[(1+x)*y[x]+(1-y[x])*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−e−x−c1

x

)
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26.1.2 problem 1.2
Internal problem ID [3848]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2 + xy2 +
(
x2 − x2y

)
y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 34� �
dsolve((y(x)^2+x*y(x)^2)+(x^2-y(x)*x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e
LambertW

− e−c1+
1
x

x

x+ln(x)x+c1x−1

x

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 25� �
DSolve[(y[x]^2+x*y[x]^2)+(x^2-y[x]*x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

ProductLog
(
− e

1
x−c1

x

)
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26.1.3 problem 1.3
Internal problem ID [3849]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy
(
x2 + 1

)
y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve(x*y(x)*(1+x^2)*diff(y(x),x)-(1+y(x)^2)=0,y(x), singsol=all)� �

y(x) =
√

(x2 + 1) (c1x2 − 1)
x2 + 1

y(x) = −
√
(x2 + 1) (c1x2 − 1)

x2 + 1
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3 Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 130� �
DSolve[x*y[x]*(1+x^2)*y'[x]-(1+y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + (−1 + e2c1)x2
√
x2 + 1

y(x) →
√
−1 + (−1 + e2c1)x2

√
x2 + 1

y(x) → −i

y(x) → i

y(x) →
√
x2 + 1√
−x2 − 1

y(x) →
√
−x2 − 1√
x2 + 1

5450



26.1. Chapter 2 CHAPTER 26. DIFFERENTIAL . . .

26.1.4 problem 1.4
Internal problem ID [3850]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y2 −
(
y +

√
1 + y2

) (
x2 + 1

) 3
2 y′ = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 28� �
dsolve((1+y(x)^2)-(y(x)+sqrt(1+y(x)^2))*(1+x^2)^(3/2)*diff(y(x),x)=0,y(x), singsol=all)� �

x√
x2 + 1

− arcsinh (y(x))− ln (1 + y(x)2)
2 + c1 = 0

3 Solution by Mathematica
Time used: 1.721 (sec). Leaf size: 115� �
DSolve[(1+y[x]^2)-(y[x]+Sqrt[1+y[x]^2])*(1+x^2)^(3/2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) →
i
(
1 + e

x√
x2+1

+c1
)

√
1 + 2e

x√
x2+1

+c1

y(x) → −i

y(x) → i
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26.1.5 problem 1.5
Internal problem ID [3851]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x) cos(y)− cos(x) sin(y)y′ = 0

3 Solution by Maple
Time used: 0.459 (sec). Leaf size: 11� �
dsolve(sin(x)*cos(y(x))-cos(x)*sin(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(
cos(x)
c1

)

3 Solution by Mathematica
Time used: 1.908 (sec). Leaf size: 47� �
DSolve[Sin[x]*Cos[y[x]]-Cos[x]*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
1
2c1 cos(x)

)
y(x) → ArcCos

(
1
2c1 cos(x)

)
y(x) → −π

2

y(x) → π

2
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26.1.6 problem 1.6
Internal problem ID [3852]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 1.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
sec2(x)

)
tan(y) +

(
sec2(y)

)
tan(x)y′ = 0

3 Solution by Maple
Time used: 0.272 (sec). Leaf size: 105� �
dsolve(sec(x)^2*tan(y(x))+sec(y(x))^2*tan(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
arctan

(
− 2c1(sin(4x)+2 sin(2x))

c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3 ,
c21 cos(4x)−c21+cos(4x)+4 cos(2x)+3
c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3

)
2

3 Solution by Mathematica
Time used: 4.558 (sec). Leaf size: 85� �
DSolve[Sec[x]^2*Tan[y[x]]+Sec[y[x]]^2*Tan[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
e2c1 cot(x)

)
y(x) → 0

y(x) → 1
2π(−1)

⌊
1
2−

arg(cot(x))
π

⌋

y(x) → 1
2π
(
(−1)

⌊
arg(cot(x))

π
+ 1

2

⌋
− (−1)

⌊
1
2−

arg(tan(x))
π

⌋)
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26.1.7 problem 3.1
Internal problem ID [3853]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 3.1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(−x+ y) y′ + y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 15� �
dsolve((y(x)-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = eLambertW
(
−x e−c1

)
+c1

3 Solution by Mathematica
Time used: 4.685 (sec). Leaf size: 25� �
DSolve[(y[x]-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
−e−c1x

)
+c1

y(x) → 0
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26.1.8 problem 3.2
Internal problem ID [3854]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 3.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

(2√yx − x) y′ + y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 18� �
dsolve((2*sqrt(x*y(x))-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

ln (y(x)) + x√
xy(x)

− c1 = 0

3 Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 33� �
DSolve[(2*Sqrt[x*y[x]]-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2√
y(x)
x

+ 2 log
(
y(x)
x

)
= −2 log(x) + c1, y(x)
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26.1.9 problem 3.3
Internal problem ID [3855]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 3.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ − y −
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)-sqrt(x^2+y(x)^2)=0,y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.612 (sec). Leaf size: 50� �
DSolve[x*y'[x]-y[x]-Sqrt[x^2+y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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26.1.10 problem 3.4
Internal problem ID [3856]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 3.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x− y cos
(y
x

)
+ x cos

(y
x

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve((x-y(x)*cos(y(x)/x))+x*cos(y(x)/x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − arcsin (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 15� �
DSolve[(x-y[x]*Cos[y[x]/x])+x*Cos[y[x]/x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(− log(x) + c1)
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26.1.11 problem 3.5
Internal problem ID [3857]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 3.5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

8y + 10x+ (5y + 7x) y′ = 0

3 Solution by Maple
Time used: 0.348 (sec). Leaf size: 49� �
dsolve((8*y(x)+10*x)+(5*y(x)+7*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
x
(
−2c21 + c21RootOf

(
_Z 25c1x

5 − 2_Z 20c1x
5 + _Z 15c1x

5 − 1
)5)

c21

3 Solution by Mathematica
Time used: 0.765 (sec). Leaf size: 276� �
DSolve[(8*y[x]+10*x)+(5*y[x]+7*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 1

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 2

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 3

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 4

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 5

]
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26.1.12 problem 4.1
Internal problem ID [3858]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 4.1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x− y + 1 + (2y − 1) y′ = 0

3 Solution by Maple
Time used: 0.218 (sec). Leaf size: 59� �
dsolve((2*x-y(x)+1)+(2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x) = 9

16

−

√
15 (4x+ 1) tan

(
RootOf

(√
15 ln

(
15(4x+1)2

8 + 15
(
tan2(_Z)

)
(4x+1)2

8

)
+ 2

√
15 c1 − 2_Z

))
16

+ x

4

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 85� �
DSolve[(2*x-y[x]+1)+(2*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
√
15 ArcTan

(
−2y(x) + 8x+ 3√
15 (2y(x)− 1)

)
=15

(
log
(
2(8x2 + 8y(x)2 − (4x+ 9)y(x) + 6x+ 3)

(4x+ 1)2

)
+ 2 log(4x+ 1) + 8c1

)
, y(x)

]
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26.1.13 problem 4.2
Internal problem ID [3859]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 4.2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

3 Solution by Maple
Time used: 0.397 (sec). Leaf size: 705� �
dsolve((3*y(x)-7*x+7)+(7*y(x)-3*x+3)*diff(y(x),x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.839 (sec). Leaf size: 7771� �
DSolve[(3*y[x]-7*x+7)+(7*y[x]-3*x+3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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26.1.14 problem 6.1
Internal problem ID [3860]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 6.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + xy

x2 + 1 − 1
2x (x2 + 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+x/(1+x^2)*y(x)=1/(2*x*(1+x^2)),y(x), singsol=all)� �

y(x) =
−

arctanh
(

1√
x2 + 1

)
2 + c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 33� �
DSolve[y'[x]+x/(1+x^2)*y[x]==1/(2*x*(1+x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tanh−1

(√
x2 + 1

)
− 2c1

2
√
x2 + 1
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26.1.15 problem 6.2
Internal problem ID [3861]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 6.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
−x2 + 1

)
y′ +

(
2x2 − 1

)
y − a x3 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 21� �
dsolve(x*(1-x^2)*diff(y(x),x)+(2*x^2-1)*y(x)=a*x^3,y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 xc1 + ax

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 23� �
DSolve[x*(1-x^2)*y'[x]+(2*x^2-1)*y[x]==a*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
a+ c1

√
1− x2

)
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26.1.16 problem 6.3
Internal problem ID [3862]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 6.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

(−x2 + 1)
3
2
− x+

√
−x2 + 1

(−x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 61� �
dsolve(diff(y(x),x)+y(x)/(1-x^2)^(3/2)=(x+sqrt(1-x^2))/(1-x^2)^2,y(x), singsol=all)� �

y(x) =

∫ e
x√

−x2+1
(
x+

√
−x2 + 1

)
(x− 1)2 (x+ 1)2

dx+ c1

 e
(x−1)(x+1)x(

−x2+1
) 3
2

3 Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 38� �
DSolve[y'[x]+y[x]/(1-x^2)^(3/2)==(x+Sqrt[1-x^2])/(1-x^2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x√
1− x2

+ c1e
− x√

1−x2
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26.1.17 problem 6.4
Internal problem ID [3863]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 6.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− sin (2x)
2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)*cos(x)=1/2*sin(2*x),y(x), singsol=all)� �

y(x) = sin(x)− 1 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]*Cos[x]==1/2*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1e
− sin(x) − 1
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26.1.18 problem 6.5
Internal problem ID [3864]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 6.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + y − arctan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x)+y(x)=arctan(x),y(x), singsol=all)� �

y(x) = arctan(x)− 1 + e− arctan(x)c1

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 18� �
DSolve[(1+x^2)*y'[x]+y[x]==ArcTan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(x) + c1e
−ArcTan(x) − 1
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26.1.19 problem 10.1
Internal problem ID [3865]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 10.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
−x2 + 1

)
z′ − xz − axz2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve((1-x^2)*diff(z(x),x)-x*z(x)=a*x*z(x)^2,z(x), singsol=all)� �

z(x) = 1√
x− 1

√
x+ 1 c1 − a

3 Solution by Mathematica
Time used: 0.545 (sec). Leaf size: 43� �
DSolve[(1-x^2)*z'[x]-x*z[x]==a*x*z[x]^2,z[x],x,IncludeSingularSolutions -> True]� �

z(x) → 1
−a+ e−c1

√
1− x2

z(x) → 0

z(x) → −1
a
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26.1.20 problem 10.2
Internal problem ID [3866]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 10.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

3z2z′ − az3 − x− 1 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 154� �
dsolve(3*z(x)^2*diff(z(x),x)-a*z(x)^3=x+1,z(x), singsol=all)� �

z(x) = ((eaxc1a2 − ax− a− 1) a)
1
3

a

z(x) = −((eaxc1a2 − ax− a− 1) a)
1
3

2a − i
√
3 ((eaxc1a2 − ax− a− 1) a)

1
3

2a

z(x) = −((eaxc1a2 − ax− a− 1) a)
1
3

2a + i
√
3 ((eaxc1a2 − ax− a− 1) a)

1
3

2a

3 Solution by Mathematica
Time used: 1.818 (sec). Leaf size: 111� �
DSolve[3*z[x]^2*z'[x]-a*z[x]^3==x+1,z[x],x,IncludeSingularSolutions -> True]� �

z(x) →
3
√

a2c1eax − a(x+ 1)− 1
a2/3

z(x) → −
3
√
−1 3

√
a2c1eax − a(x+ 1)− 1

a2/3

z(x) → (−1)2/3 3
√

a2c1eax − a(x+ 1)− 1
a2/3
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26.1.21 problem 10.3
Internal problem ID [3867]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 10.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

z′ + 2xz − 2a x3z3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 53� �
dsolve(diff(z(x),x)+2*x*z(x)=2*a*x^3*z(x)^3,z(x), singsol=all)� �

z(x) = − 2√
4a x2 + 4 e2x2c1 + 2a

z(x) = 2√
4a x2 + 4 e2x2c1 + 2a

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 29� �
DSolve[z'[x]+2*x*z[x]==2*a*x^3*z[x],z[x],x,IncludeSingularSolutions -> True]� �

z(x) → c1e
ax4
2 −x2

z(x) → 0
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26.1.22 problem 10.4
Internal problem ID [3868]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 10.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

z′ + z cos(x)− zn sin (2x) = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 49� �
dsolve(diff(z(x),x)+z(x)*cos(x)=z(x)^n*sin(2*x),z(x), singsol=all)� �

z(x) =
(
esin(x)(n−1)c1n+ 2− esin(x)(n−1)c1 + 2n sin(x)− 2 sin(x)

n− 1

)− 1
n−1

3 Solution by Mathematica
Time used: 3.713 (sec). Leaf size: 36� �
DSolve[z'[x]+z[x]*Cos[x]==z[x]^n*Sin[2*x],z[x],x,IncludeSingularSolutions -> True]� �

z(x) →
(
c1e

(n−1) sin(x) + 2
n− 1 + 2 sin(x)

)
1

1−n
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26.1.23 problem 10.5
Internal problem ID [3869]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 2
Problem number: 10.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ + y − y2 ln(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)+y(x)=y(x)^2*ln(x),y(x), singsol=all)� �

y(x) = 1
1 + c1x+ ln(x)

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 20� �
DSolve[x*y'[x]+y[x]==y[x]^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
log(x) + c1x+ 1

y(x) → 0
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26.2.1 problem 1
Internal problem ID [3870]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

x3 + 3xy2 +
(
y3 + 3x2y

)
y′ = 0

3 Solution by Maple
Time used: 0.219 (sec). Leaf size: 119� �
dsolve((x^3+3*x*y(x)^2)+(y(x)^3+3*x^2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

√
−3c1x2 −

√
8c21x4 + 1

√
c1

y(x) =

√
−3c1x2 +

√
8c21x4 + 1

√
c1

y(x) = −

√
−3c1x2 −

√
8c21x4 + 1

√
c1

y(x) = −

√
−3c1x2 +

√
8c21x4 + 1

√
c1
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3 Solution by Mathematica
Time used: 2.25 (sec). Leaf size: 245� �
DSolve[(x^3+3*x*y[x]^2)+(y[x]^3+3*x^2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−3x2 −

√
8x4 + e4c1

y(x) →
√
−3x2 −

√
8x4 + e4c1

y(x) → −
√
−3x2 +

√
8x4 + e4c1

y(x) →
√
−3x2 +

√
8x4 + e4c1

y(x) → −
√
−2

√
2
√
x4 − 3x2

y(x) →
√
−2

√
2
√
x4 − 3x2

y(x) → −
√
2
√
2
√
x4 − 3x2

y(x) →
√
2
√
2
√
x4 − 3x2

5473



26.2. Chapter 3 CHAPTER 26. DIFFERENTIAL . . .

26.2.2 problem 2
Internal problem ID [3871]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _Bernoulli]

Solve

1 + y2

x2 − 2yy′
x

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve((1+y(x)^2/x^2)-2*y(x)/x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√

c1x+ x2

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 38� �
DSolve[(1+y[x]^2/x^2)-2*y[x]/x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1
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26.2.3 problem 3
Internal problem ID [3872]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

3x
y3

+
(

1
y2

− 3x2

y4

)
y′ = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 19� �
dsolve((3*x/y(x)^3)+(1/y(x)^2-3*x^2/y(x)^4)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
− 3
LambertW (−3c1x2) x

3 Solution by Mathematica
Time used: 20.15 (sec). Leaf size: 66� �
DSolve[(3*x/y[x]^3)+(1/y[x]^2-3*x^2/y[x]^4)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
3 x√

ProductLog (−3e−2c1x2)

y(x) → i
√
3 x√

ProductLog (−3e−2c1x2)

y(x) → 0
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26.2.4 problem 4
Internal problem ID [3873]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _exact, _rational]

Solve

x+ yy′ + xy′

x2 + y2
− y

x2 + y2
= 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 29� �
dsolve(x+y(x)*diff(y(x),x)+x/(x^2+y(x)^2)*diff(y(x),x)- y(x)/(x^2+y(x)^2)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−
(
tan2 (_Z )

)
x2 − x2 + 2c1 − 2_Z

))
x

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 31� �
DSolve[x+y[x]*y'[x]+x/(x^2+y[x]^2)*y'[x]- y[x]/(x^2+y[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−ArcTan

(
x

y(x)

)
+ x2

2 + y(x)2
2 = c1, y(x)

]
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26.2.5 problem 5
Internal problem ID [3874]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _exact, _dAlembert]

Solve

1 + e
x
y + e

x
y

(
1− x

y

)
y′ = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 20� �
dsolve((1+exp(x/y(x)))+exp(x/y(x))*(1-x/y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − x

LambertW
(

xc1
c1x−1

)
3 Solution by Mathematica
Time used: 1.233 (sec). Leaf size: 34� �
DSolve[(1+Exp[x/y[x]])+Exp[x/y[x]]*(1-x/y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

ProductLog
(

x
x−ec1

)
y(x) → −eProductLog(1)x
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26.2.6 problem 6
Internal problem ID [3875]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _exact, _rational, _Bernoulli]

Solve

ex
(
x2 + y2 + 2x

)
+ 2y exy′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 37� �
dsolve(exp(x)*(x^2+y(x)^2+2*x)+2*y(x)*exp(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

e−xc1 − x2

y(x) = −
√

e−xc1 − x2

3 Solution by Mathematica
Time used: 0.422 (sec). Leaf size: 47� �
DSolve[Exp[x]*(x^2+y[x]^2+2*x)+2*y[x]*Exp[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x2 + c1e−x

y(x) →
√

−x2 + c1e−x
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26.2.7 problem 7
Internal problem ID [3876]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

n cos (nx+my)−m sin (mx+ ny) + (m cos (nx+my)− n sin (mx+ ny)) y′ = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 40� �
dsolve((n*cos(n*x+m*y(x))-m*sin(m*x+n*y(x)))+(m*cos(n*x+m*y(x))-n*sin(m*x+n*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −nx+RootOf (m2x− n2x−mπ +m arccos (sin (_Z ) + c1) + _Zn)
m

3 Solution by Mathematica
Time used: 0.744 (sec). Leaf size: 50� �
DSolve[(n*Cos[n*x+m*y[x]]-m*Sin[m*x+n*y[x]])+(m*Cos[n*x+m*y[x]]-n*Sin[m*x+n*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[sin(mx) sin(ny(x))− cos(mx) cos(ny(x))
− sin(nx) cos(my(x))− cos(nx) sin(my(x)) = c1, y(x)]
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26.2.8 problem 8.1
Internal problem ID [3877]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 8.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _exact]

Solve

x√
1 + x2 + y2

+ yy′√
1 + x2 + y2

+ y

x2 + y2
− xy′

x2 + y2
= 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 27� �
dsolve( x/sqrt(1+x^2+y(x)^2) + y(x)/sqrt(1+x^2+y(x)^2)*diff(y(x),x)+ y(x)/(x^2+y(x)^2) - x/(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

arctan
(
y(x)
x

)
−
√
1 + x2 + y(x)2 − c1 = 0

3 Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 27� �
DSolve[ x/Sqrt[1+x^2+y[x]^2] + y[x]/Sqrt[1+x^2+y[x]^2]*y'[x]+y[x]/(x^2+y[x]^2) - x/(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
x

y(x)

)
+
√
x2 + y(x)2 + 1 = c1, y(x)

]

5480



26.2. Chapter 3 CHAPTER 26. DIFFERENTIAL . . .

26.2.9 problem 10
Internal problem ID [3878]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 3
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xny′

by2 − c x2a − ayxa−1

by2 − c x2a + xa−1 = 0

7 Solution by Maple� �
dsolve( x^n/(b*y(x)^2-c*x^(2*a))*diff(y(x),x) - a*y(x)*x^(a-1)/(b*y(x)^2-c*x^(2*a)) + x^(a-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^n/(b*y[x]^2-c*x^(2*a))*y'[x] - a*y[x]*x^(a-1)/(b*y[x]^2-c*x^(2*a)) + x^(a-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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26.3.1 problem 2
Internal problem ID [3879]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2yx+
(
y2 − 2x2) y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 19� �
dsolve(2*x*y(x)+(y(x)^2-2*x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
− 2
LambertW (−2c1x2) x

3 Solution by Mathematica
Time used: 20.146 (sec). Leaf size: 66� �
DSolve[2*x*y[x]+(y[x]^2-2*x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
2 x√

ProductLog (−2e−2c1x2)

y(x) → i
√
2 x√

ProductLog (−2e−2c1x2)

y(x) → 0
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26.3.2 problem 4
Internal problem ID [3880]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

1
x
+ y′

y
+ 2

y
− 2y′

x
= 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 53� �
dsolve(1/x+1/y(x)*diff(y(x),x)+2*(1/y(x)-1/x*diff(y(x),x))=0,y(x), singsol=all)� �

y(x) =
c1x
2 −

√
5c21x2 + 4

2
c1

y(x) =
c1x
2 +

√
5c21x2 + 4

2
c1
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3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 102� �
DSolve[1/x+1/y[x]*y'[x]+2*(1/y[x]-1/x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
5x2 − 4ec1

)
y(x) → 1

2

(
x+

√
5x2 − 4ec1

)
y(x) → 1

2

(
x−

√
5
√
x2
)

y(x) → 1
2

(√
5
√
x2 + x

)
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26.3.3 problem 5.1
Internal problem ID [3881]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 5.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ − y −
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.232 (sec). Leaf size: 50� �
DSolve[x*y'[x]-y[x]==Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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26.3.4 problem 5.2
Internal problem ID [3882]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 5.2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

8y + 10x+ (5y + 7x) y′ = 0

3 Solution by Maple
Time used: 0.369 (sec). Leaf size: 49� �
dsolve((8*y(x)+10*x)+(5*y(x)+7*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
x
(
−2c21 + c21RootOf

(
_Z 25c1x

5 − 2_Z 20c1x
5 + _Z 15c1x

5 − 1
)5)

c21

3 Solution by Mathematica
Time used: 0.759 (sec). Leaf size: 276� �
DSolve[(8*y[x]+10*x)+(5*y[x]+7*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 1

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 2

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 3

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 4

]
y(x) → Root

[
#15 + 8#14x+ 25#13x2 + 38#12x3 + 28#1x4 + 8x5 − ec1&, 5

]
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26.3.5 problem 5.3
Internal problem ID [3883]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 5.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x2 + 2yx− y2 +
(
y2 + 2yx− x2) y′ = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 53� �
dsolve((x^2+2*x*y(x)-y(x)^2)+(y(x)^2+2*x*y(x)-x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 4c1x+ 1

2c1

y(x) =
1 +

√
−4c21x2 + 4c1x+ 1

2c1

3 Solution by Mathematica
Time used: 0.667 (sec). Leaf size: 75� �
DSolve[(x^2+2*x*y[x]-y[x]^2)+(y[x]^2+2*x*y[x]-x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + 4ec1x+ e2c1

)
y(x) → 1

2

(√
−4x2 + 4ec1x+ e2c1 + ec1

)
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26.3.6 problem 5.4
Internal problem ID [3884]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 5.4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 +
(
yx+ x2) y′ = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 44� �
dsolve(y(x)^2+(x*y(x)+x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1 +
√
c1x2 + 1
c1x

y(x) = −−1 +
√

c1x2 + 1
c1x

3 Solution by Mathematica
Time used: 1.177 (sec). Leaf size: 80� �
DSolve[y[x]^2+(x*y[x]+x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2c1 −
√

e2c1 (x2 + e2c1)
x

y(x) →
√

e2c1 (x2 + e2c1) + e2c1

x

y(x) → 0
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26.3.7 problem 5.4
Internal problem ID [3885]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 5.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
x cos

(y
x

)
+ y sin

(y
x

))
y +

(
x cos

(y
x

)
− y sin

(y
x

))
xy′ = 0

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 24� �
dsolve((x*cos(y(x)/x)+y(x)*sin(y(x)/x))*y(x)+(x*cos(y(x)/x)-y(x)*sin(y(x)/x))*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
cos (RootOf (_Z cos (_Z )x2 − c1))x

3 Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 31� �
DSolve[(x*Cos[y[x]/x]+y[x]*Sin[y[x]/x])*y[x]+(x*Cos[y[x]/x]-y[x]*Sin[y[x]/x])*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
− log

(
y(x)
x

)
− log

(
cos
(
y(x)
x

))
= 2 log(x) + c1, y(x)

]
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26.3.8 problem 7.1
Internal problem ID [3886]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 7.1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve (
y2x2 + yx

)
y +

(
y2x2 − 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 27� �
dsolve((x^2*y(x)^2+x*y(x))*y(x)+(x^2*y(x)^2-1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1
x

y(x) = e−LambertW
(
−x e−c1

)
−c1

3 Solution by Mathematica
Time used: 4.514 (sec). Leaf size: 43� �
DSolve[(x^2*y[x]^2+x*y[x])*y[x]+(x^2*y[x]^2-1)*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
x

y(x) → −ProductLog(−e−c1x)
x

y(x) → 0

y(x) → −1
x
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26.3.9 problem 7.1
Internal problem ID [3887]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 4
Problem number: 7.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x3y3 + y2x2 + yx+ 1

)
y +

(
x3y3 − y2x2 − yx+ 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 42� �
dsolve((x^3*y(x)^3+x^2*y(x)^2+x*y(x)+1)*y(x)+(x^3*y(x)^3-x^2*y(x)^2-x*y(x)+1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1
x

y(x) = eRootOf
(
−2 e_Z ln(x)−e2_Z+2c1e_Z+2_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 35� �
DSolve[(x^3*y[x]^3+x^2*y[x]^2+x*y[x]+1)*y[x]+(x^3*y[x]^3-x^2*y[x]^2-x*y[x]+1)*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
x

Solve
[
xy(x)− 1

xy(x) − 2 log(y(x)) = c1, y(x)
]

5492



26.4. Chapter 5 CHAPTER 26. DIFFERENTIAL . . .

26.4 Chapter 5

Local contents
26.4.1 problem 1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5494
26.4.2 problem 1.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5495
26.4.3 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5496
26.4.4 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5499

5493



26.4. Chapter 5 CHAPTER 26. DIFFERENTIAL . . .

26.4.1 problem 1.1
Internal problem ID [3888]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5
Problem number: 1.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x2 + y2 + 2x+ 2yy′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 37� �
dsolve((x^2+y(x)^2+2*x)+2*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

e−xc1 − x2

y(x) = −
√

e−xc1 − x2

3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 47� �
DSolve[(x^2+y[x]^2+2*x)+2*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x2 + c1e−x

y(x) →
√

−x2 + c1e−x
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26.4.2 problem 1.2
Internal problem ID [3889]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5
Problem number: 1.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

−2y′yx+ y2 + x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve((x^2+y(x)^2)-2*x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√
c1x+ x2

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 38� �
DSolve[(x^2+y[x]^2)-2*x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1

5495



26.4. Chapter 5 CHAPTER 26. DIFFERENTIAL . . .

26.4.3 problem 2
Internal problem ID [3890]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2yx+
(
y2 − 3x2) y′ = 0

5496
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3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 402� �
dsolve((2*x*y(x))+(y(x)^2-3*x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

6c1
+ 2

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

−

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

+

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2
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3 Solution by Mathematica
Time used: 35.287 (sec). Leaf size: 419� �
DSolve[(2*x*y[x])+(y[x]^2-3*x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0
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26.4.4 problem 3
Internal problem ID [3891]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 5
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y + (2y − x) y′ = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve(y(x)+(2*y(x)-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e
LambertW

(
−x e−

c1
2

2

)
+ c1

2

3 Solution by Mathematica
Time used: 10.137 (sec). Leaf size: 31� �
DSolve[y[x]+(2*y[x]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

2ProductLog
(
−1

2e
− c1

2 x
)

y(x) → 0
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26.5.1 problem 1
Internal problem ID [3892]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ − ay + y2 − x−2a = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 74� �
dsolve(x*diff(y(x),x)-a*y(x)+y(x)^2=x^(-2*a),y(x), singsol=all)� �

y(x) =
(−x−ac1 + a) sinh

(
x−a

a

)
+ (c1a− x−a) cosh

(
x−a

a

)
cosh

(
x−a

a

)
c1 + sinh

(
x−a

a

)
3 Solution by Mathematica
Time used: 0.351 (sec). Leaf size: 73� �
DSolve[x*y'[x]-a*y[x]+y[x]^2==x^(-2*a),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a−
x−a
(
c1 coth

(
x−a

a

)
+ i
)

i coth
(
x−a

a

)
+ c1

y(x) → a− x−a coth
(
x−a

a

)

5501



26.5. Chapter 6 CHAPTER 26. DIFFERENTIAL . . .

26.5.2 problem 2
Internal problem ID [3893]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ − ay + y2 − x− 2a
3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 163� �
dsolve(x*diff(y(x),x)-a*y(x)+y(x)^2=x^(-2*a/3),y(x), singsol=all)� �
y(x) =

−

(
3x−a

3

√
x− 2a

3 − x−a
3 a− 2

√
x− 2a

3 a+ a2
)
e 3x−

a
3

a +
(
−3x−a

3

√
x− 2a

3 c1 − x−a
3 c1a− 2

√
x− 2a

3 c1a− c1a
2
)
e− 3x−

a
3

a(
3
√

x− 2a
3 − a

)
e 3x−

a
3

a +
(
3
√
x− 2a

3 c1 + c1a
)
e− 3x−

a
3

a

3 Solution by Mathematica
Time used: 0.454 (sec). Leaf size: 208� �
DSolve[x*y'[x]-a*y[x]+y[x]^2==x^(-2*a/3),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x−a/3

((
a2x2a/3 − 3iac1xa/3 + 3

)
cosh

(
3x−a/3

a

)
+ i
(
axa/3(ac1xa/3 + 3i

)
+ 3c1

)
sinh

(
3x−a/3

a

))
(axa/3 − 3ic1) cosh

(
3x−a/3

a

)
+ i (ac1xa/3 + 3i) sinh

(
3x−a/3

a

)
y(x) → 3

ax2a/3 − 3xa/3 coth
(

3x−a/3

a

) + a
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26.5.3 problem 3
Internal problem ID [3894]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

u′ + u2 − c

x
4
3
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve(diff(u(x),x)+u(x)^2=c*x^(-4/3),u(x), singsol=all)� �

u(x) = 3c
x

1
3

(
3
√
−c x

1
3 tan

(
−3x 1

3
√
−c + 3c1

√
−c
)
− 1
)

3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 197� �
DSolve[u'[x]+u[x]^2==c*x^(-4/3),u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
3c
(
c1 cosh

(
3
√
c 3
√
x
)
− i sinh

(
3
√
c 3
√
x
))

3
√
x
((
−3i

√
c 3
√
x − c1

)
cosh

(
3
√
c 3
√
x
)
+
(
3
√
c c1

3
√
x + i

)
sinh

(
3
√
c 3
√
x
))

u(x) → 3c
3
√
x
(
3
√
c 3
√
x tanh

(
3
√
c 3
√
x
)
− 1
)

u(x) → 3c
3
√
x
(
3
√
c 3
√
x tanh

(
3
√
c 3
√
x
)
− 1
)
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26.5.4 problem 4
Internal problem ID [3895]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

u′ + bu2 − c

x4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(u(x),x)+b*u(x)^2=c*x^(-4),u(x), singsol=all)� �

u(x) = −

√
−cb tan

(√
−cb (c1x−1)

x

)
− x

b x2

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 125� �
DSolve[u'[x]+b*u[x]^2==x^(-4),u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

(
x+

√
−b c1

)
cosh

(√
b
x

)
−

(
b+
√
−b c1x

)
sinh

(√
b

x

)
√
b

bx2
(
cosh

(√
b
x

)
− c1 sin

(√
−b
x

))

u(x) →
x−

√
b coth

(√
b
x

)
bx2
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26.5.5 problem 5
Internal problem ID [3896]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

u′ − u2 − 2
x

8
3
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(diff(u(x),x)-u(x)^2=2*x^(-8/3),u(x), singsol=all)� �

u(x) = −
3 tan

(
−3
( 1
x

) 1
3
√
2 + 3

√
2 c1

)√
2 x
( 1
x

) 2
3 − x

( 1
x

) 1
3 + 6( 1

x

) 1
3 x2

(
3
√
2
( 1
x

) 1
3 tan

(
−3
( 1
x

) 1
3
√
2 + 3

√
2 c1

)
− 1
)

3 Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 143� �
DSolve[u'[x]-u[x]^2==x^(-8/3),u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

(
−x2/3 + 3c1 3

√
x + 3

)
cos
(

3
3
√
x

)
−
(
3 3
√
x + c1

(
x2/3 − 3

))
sin
(

3
3
√
x

)
x4/3

((
3
√
x − 3c1

)
cos
(

3
3
√
x

)
+
(
3 + c1

3
√
x
)
sin
(

3
3
√
x

))
u(x) → 3

x5/3 − 3x4/3 cot
(

3
3
√
x

) − 1
x
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26.5.6 problem 12
Internal problem ID [3897]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 6
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve √
f x4 + c x3 + c x2 + bx+ a y′√
a+ by + cy2 + cy3 + fy4

+ 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 56� �
dsolve((sqrt(a+b*x+c*x^2+c*x^3+f*x^4))/(sqrt(a+b*y(x)+c*y(x)^2+c*y(x)^3+f*y(x)^4))*diff(y(x),x)=-1,y(x), singsol=all)� �
∫ 1√

f x4 + c x3 + c x2 + bx+ a
dx+

∫ y(x) 1√
_a4f + _a3c+ _a2c+ b_a + a

d_a+c1 =0

3 Solution by Mathematica
Time used: 21.514 (sec). Leaf size: 2239� �
DSolve[Sqrt[a+b*x+c*x^2+c*x^3+f*x^4]/Sqrt[a+b*y[x]+c*y[x]^2+c*y[x]^3+f*y[x]^4]*y'[x]==-1,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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26.6.1 problem 1
Internal problem ID [3898]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 1.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 5y′ + 6 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve((diff(y(x),x))^2-5*diff(y(x),x)+6=0,y(x), singsol=all)� �

y(x) = 3x+ c1

y(x) = 2x+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21� �
DSolve[(y'[x])^2-5*y'[x]+6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1

y(x) → 3x+ c1
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26.6.2 problem 2
Internal problem ID [3899]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 2.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((diff(y(x),x))^2-a^2/x^2=0,y(x), singsol=all)� �

y(x) = a ln(x) + c1

y(x) = −a ln(x) + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[(y'[x])^2-a^2/x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a log(x) + c1

y(x) → a log(x) + c1
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26.6.3 problem 3
Internal problem ID [3900]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 1− x

x
= 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 47� �
dsolve((diff(y(x),x))^2=(1-x)/x,y(x), singsol=all)� �

y(x) =
√
−x2 + x + arcsin (2x− 1)

2 + c1

y(x) = −
√
−x2 + x − arcsin (2x− 1)

2 + c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 77� �
DSolve[(y'[x])^2==(1-x)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

−((x− 1)x) − 2 cot−1
(√

x + 1√
1− x

)
+ c1

y(x) → −
√

−((x− 1)x) + 2 cot−1
(√

x + 1√
1− x

)
+ c1
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26.6.4 problem 4
Internal problem ID [3901]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 4.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(y′)2 + 2xy′
y

− 1 = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 45� �
dsolve((diff(y(x),x))^2+2*x/y(x)*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = −2
√
c1x+ 1
c1

y(x) = 2
√
c1x+ 1
c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 103� �
DSolve[(y'[x])^2+2*x/y[x]*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
−2x+ ec1

y(x) → e
c1
2
√
−2x+ ec1

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1
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26.6.5 problem 5
Internal problem ID [3902]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 5.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y − ay′ − b(y′)2 = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 247� �
dsolve(y(x)=a*diff(y(x),x)+b*(diff(y(x),x))^2,y(x), singsol=all)� �
y(x)

=

e−
2aLambertW

 2 e−
c1
a e−1e

x
a

a

√
1
b

+a ln
(

1
4b
)
+2c1+2a−2x

2a

e−
2aLambertW

 2 e−
c1
a e−1e

x
a

a

√
1
b

+a ln
(

1
4b
)
+2c1+2a−2x

2a + 2a


4b

y(x) =
a2
(
LambertW

(
−2

√
b e−

c1
a e−1e

x
a

a

)
+ 2
)
LambertW

(
−2

√
b e−

c1
a e−1e

x
a

a

)
4b

y(x) =
a2
(
LambertW

(
2
√
b e−

c1
a e−1e

x
a

a

)
+ 2
)
LambertW

(
2
√
b e−

c1
a e−1e

x
a

a

)
4b
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3 Solution by Mathematica
Time used: 0.771 (sec). Leaf size: 123� �
DSolve[y[x]==a*y'[x]+b*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

√4#1b+ a2 + a log
(
b
(
a−

√
4#1b+ a2

))
2b &

[ x
2b + c1

]

y(x) → InverseFunction

√4#1b+ a2 − a log
(√

4#1b+ a2 + a
)

2b &

[− x

2b + c1
]

y(x) → 0
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26.6.6 problem 6
Internal problem ID [3903]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 6.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x− ay′ − b(y′)2 = 0

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 60� �
dsolve(x=a*diff(y(x),x)+b*(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) =

(
a2+4bx

) 3
2

6b − ax

2b + c1

y(x) = −
ax+

(
a2+4bx

) 3
2

6b
2b + c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 74� �
DSolve[x==a*y'[x]+b*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (a2 + 4bx)3/2 − 6abx+ 12b2c1
12b2

y(x) → −

(
a2+4bx

)3/2
6b + ax

2b + c1

5514



26.6. Chapter 7 CHAPTER 26. DIFFERENTIAL . . .

26.6.7 problem 7
Internal problem ID [3904]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 7.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y − ay′ −
√

1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 77� �
dsolve(y(x)=a*diff(y(x),x)+sqrt(1+(diff(y(x),x))^2),y(x), singsol=all)� �

x−

(∫ y(x)
− (a− 1) (a+ 1)
−a_a +

√
_a2 + a2 − 1

d_a
)

− c1 = 0

x−

(∫ y(x) (a− 1) (a+ 1)
a_a +

√
_a2 + a2 − 1

d_a
)

− c1 = 0
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3 Solution by Mathematica
Time used: 0.776 (sec). Leaf size: 278� �
DSolve[y[x]==a*y'[x]+Sqrt[1+(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

2 log
(√

#12 + a2 − 1 + #1
)
− a log

(
−a

√
#12 + a2 − 1 −#1− a2 + 1

)
+ a log

(
−a

√
#12 + a2 − 1 + #1− a2 + 1

)
− a log

(
1−#12

)
+ a log(1−#1)− a log(#1+ 1)

2− 2a2 &

[ x

a2 − 1

+ c1

]
y(x)

→ InverseFunction

2 log
(√

#12 + a2 − 1 + #1
)
− a log

(
−a

√
#12 + a2 − 1 −#1− a2 + 1

)
+ a log

(
−a

√
#12 + a2 − 1 + #1− a2 + 1

)
+ a log

(
1−#12

)
+ a log(1−#1)− a log(#1+ 1)

2 (a2 − 1) &

[ x

a2 − 1

+ c1

]
y(x) → 1
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26.6.8 problem 8
Internal problem ID [3905]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 8.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x− ay′ −
√

1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 195� �
dsolve(x=a*diff(y(x),x)+sqrt(1+(diff(y(x),x))^2),y(x), singsol=all)� �

y(x) = x
√
a2 + x2 − 1

2 (a− 1) (a+ 1) +
ln
(
x+

√
a2 + x2 − 1

)
a2

2 (a− 1) (a+ 1)

−
ln
(
x+

√
a2 + x2 − 1

)
2 (a− 1) (a+ 1) + a x2

2 (a− 1) (a+ 1) + c1

y(x) = − x
√
a2 + x2 − 1

2 (a− 1) (a+ 1) −
ln
(
x+

√
a2 + x2 − 1

)
a2

2 (a− 1) (a+ 1)

+
ln
(
x+

√
a2 + x2 − 1

)
2 (a− 1) (a+ 1) + a x2

2 (a− 1) (a+ 1) + c1
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3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 109� �
DSolve[x==a*y'[x]+Sqrt[1+(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

x
(
ax−

√
a2 + x2 − 1

)
a2 − 1 − tanh−1

(
x√

a2 + x2 − 1

)+ c1

y(x) → 1
2

x
(√

a2 + x2 − 1 + ax
)

a2 − 1 + tanh−1
(

x√
a2 + x2 − 1

)+ c1
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26.6.9 problem 9
Internal problem ID [3906]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 9.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y′ −

√
1 + (y′)2

x
= 0

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)-1/x*sqrt(1+(diff(y(x),x))^2)=0,y(x), singsol=all)� �

y(x) = ln
(
x+

√
x2 − 1

)
+ c1

y(x) = − ln
(
x+

√
x2 − 1

)
+ c1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 41� �
DSolve[y'[x]-1/x*Sqrt[1+(y'[x])^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tanh−1
(

x√
x2 − 1

)
+ c1

y(x) → tanh−1
(

x√
x2 − 1

)
+ c1
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26.6.10 problem 10
Internal problem ID [3907]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 10.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2
(
1 + (y′)2

)3
− a2 = 0
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3 Solution by Maple
Time used: 0.121 (sec). Leaf size: 552� �
dsolve(x^2*(1+(diff(y(x),x))^2)^3-a^2=0,y(x), singsol=all)� �

y(x) =

√√√√
−
(a2x)

4
3

(
(a2x)

2
3 − a2

)
a4

(
(a2x)

2
3 − a2

)
(a2x)

2
3

+ c1

y(x) = −

√√√√
−
(a2x)

4
3

(
(a2x)

2
3 − a2

)
a4

(
(a2x)

2
3 − a2

)
(a2x)

2
3

+ c1

y(x) =

−
i
√
2
√
−i
(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x

√√√√(a2x)
4
3

(√
3 a2 − 2i (a2x)

2
3 − ia2

)
a4

(√
3 a2 − 2i(a2x)

2
3 − ia2

)
4
√(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x (a2x)

2
3

+ c1

y(x)

=
i
√
2
√
−i
(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x

√√√√(a2x)
4
3

(√
3 a2 − 2i (a2x)

2
3 − ia2

)
a4

(√
3 a2 − 2i(a2x)

2
3 − ia2

)
4
√(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x (a2x)

2
3

+ c1

y(x) =
i
√
2

√√√√i (a2x)
4
3

(√
3 a2 + 2i (a2x)

2
3 + ia2

)
a4

(√
3 a2 + 2i(a2x)

2
3 + ia2

)
4 (a2x)

2
3

+ c1

y(x) = −
i
√
2

√√√√i (a2x)
4
3

(√
3 a2 + 2i (a2x)

2
3 + ia2

)
a4

(√
3 a2 + 2i(a2x)

2
3 + ia2

)
4 (a2x)

2
3

+ c1
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3 Solution by Mathematica
Time used: 19.58 (sec). Leaf size: 319� �
DSolve[x^2*(1+(y'[x])^2)^3-a^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x

√
a2/3

x2/3 − 1
(
x2/3 − a2/3

)
+ c1

y(x) → 3
√
x

√
a2/3

x2/3 − 1
(
a2/3 − x2/3)+ c1

y(x) → c1 −
1
2

3
√
x

√√√√
−1 +

i
(√

3 + i
)
a2/3

2x2/3

(
2x2/3 +

(
1− i

√
3
)
a2/3

)

y(x) → 1
4

3
√
x

√√√√
−4 +

2i
(√

3 + i
)
a2/3

x2/3

(
2x2/3 +

(
1− i

√
3
)
a2/3

)
+ c1

y(x) →
x

(
−2 +

(
−1−i

√
3
)
a2/3

x2/3

)3/2

2
√
2

+ c1

y(x) → c1 −
x

(
−2 +

(
−1−i

√
3
)
a2/3

x2/3

)3/2

2
√
2
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26.6.11 problem 11
Internal problem ID [3908]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 11.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

1 + (y′)2 − (a+ x)2

2ax+ x2 = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 44� �
dsolve(1+(diff(y(x),x))^2=(x+a)^2/(x^2+2*a*x),y(x), singsol=all)� �

y(x) = a ln
(
a+ x+

√
2ax+ x2

)
+ c1

y(x) = −a ln
(
a+ x+

√
2ax+ x2

)
+ c1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 103� �
DSolve[1+(y'[x])^2==(x+a)^2/(x^2+2*a*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2a

√
x
√
2a+ x tanh−1

( √
x√

2a+ x

)
√
x(2a+ x)

+ c1

y(x) →
2a

√
x
√
2a+ x tanh−1

( √
x√

2a+ x

)
√

x(2a+ x)
+ c1
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26.6.12 problem 12
Internal problem ID [3909]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 12.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

y − xy′ − y′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.136 (sec). Leaf size: 27� �
dsolve(y(x)=x*diff(y(x),x)+diff(y(x),x)-(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = 1
4x

2 + 1
2x+ 1

4
y(x) = −c21 + c1x+ c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 28� �
DSolve[y[x]==x*y'[x]+y'[x]-(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1− c1)

y(x) → 1
4(x+ 1)2
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26.6.13 problem 13
Internal problem ID [3910]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 13.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

y − xy′ −
√

b2 − a2 (y′)2 = 0

3 Solution by Maple
Time used: 0.237 (sec). Leaf size: 36� �
dsolve(y(x)=x*diff(y(x),x)+sqrt(b^2-a^2*(diff(y(x),x))^2),y(x), singsol=all)� �

y(x) = c1x+
√
−a2c21 + b2

y(x) =
√
a2 + x2 c1

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 38� �
DSolve[y[x]==x*y'[x]+Sqrt[b^2-a^2*(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 − a2c12 + c1x

y(x) →
√
b2
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26.6.14 problem 14
Internal problem ID [3911]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 14.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y − xy′ − x

√
1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 78� �
dsolve(y(x)=x*diff(y(x),x)+x*sqrt(1+(diff(y(x),x))^2),y(x), singsol=all)� �

c1−x2−y(x)2
2xy(x) +

√
x4 + 2x2y(x)2 + y(x)4

x2y(x)2
2


√

(x2 + y(x)2)2

x2y(x)2

+ x = 0

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 35� �
DSolve[y[x]==x*y'[x]+x*Sqrt[1+(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x(−x+ c1)

y(x) →
√

x(−x+ c1)

5526



26.6. Chapter 7 CHAPTER 26. DIFFERENTIAL . . .

26.6.15 problem 15
Internal problem ID [3912]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 15.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y − xy′ − ax

√
1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.602 (sec). Leaf size: 223� �
dsolve(y(x)=x*diff(y(x),x)+a*x*sqrt(1+(diff(y(x),x))^2),y(x), singsol=all)� �

x− e
arcsinh

√−a2x2+x2+y(x)2 a+y(x)
x
(
a2−1

)


a c1√
−a2x2 + a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x) + x2 + y(x)2

(a2 − 1)2 x2

= 0

x− e−
arcsinh

√−a2x2+x2+y(x)2 a−y(x)
x
(
a2−1

)


a c1√
−a2x2 − a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x)− x2 − y(x)2

(a2 − 1)2 x2

= 0
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3 Solution by Mathematica
Time used: 1.777 (sec). Leaf size: 395� �
DSolve[y[x]==x*y'[x]+a*x*Sqrt[1+(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve



a

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

+ log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)
− 2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1


2 (a2 − 1) = a log (x− a2x)

1− a2

+ c1, y(x)



Solve



2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1

+ a

log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)


2 (a2 − 1) = a log (x− a2x)
1− a2

+ c1, y(x)
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26.6.16 problem 16
Internal problem ID [3913]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 16.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

x− yy′ − a(y′)2 = 0
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3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 376� �
dsolve(x-y(x)*diff(y(x),x)=a*(diff(y(x),x))^2,y(x), singsol=all)� �

−
c1
(
−y(x) +

√
4ax+ y(x)2

)
√

−y(x) +
√
4ax+ y(x)2 − 2a

a

√
−y(x) +

√
4ax+ y(x)2 + 2a

a

+ x

+

(
−y(x) +

√
4ax+ y(x)2

)
ln


√

4ax+ 2y(x)2 − 2y(x)
√

4ax+ y(x)2 − 4a2
a2

a+
√

4ax+ y(x)2 −y(x)

2a


√√√√

−
2
(
y(x)

√
4ax+ y(x)2 + 2a2 − 2ax− y(x)2

)
a2

= 0

c1
(
y(x) +

√
4ax+ y(x)2

)
√

−2y(x)− 2
√

4ax+ y(x)2 − 4a
a

√
−2y(x)− 2

√
4ax+ y(x)2 + 4a
a

+ x

−

(
y(x) +

√
4ax+ y(x)2

)√
2 ln

−
−
√
2

√
y(x)

√
4ax+ y(x)2 − 2a2 + 2ax+ y(x)2

a2
a+
√

4ax+ y(x)2 +y(x)

2a


2

√
y(x)

√
4ax+ y(x)2 − 2a2 + 2ax+ y(x)2

a2

= 0
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3 Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 74� �
DSolve[x-y[x]*y'[x]==a*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

aK[1]ArcTan
(

K[1]√
1−K[1]2

)
√

1−K[1]2

+ c1K[1]√
1−K[1]2

, y(x) = x

K[1] − aK[1]

 , {y(x), K[1]}
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26.6.17 problem 17
Internal problem ID [3914]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 17.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

x+ yy′ − a

√
1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.658 (sec). Leaf size: 349� �
dsolve(x+y(x)*diff(y(x),x)=a*sqrt(1+(diff(y(x),x))^2),y(x), singsol=all)� �
y(x)

=

√
tan2 (RootOf

(
a2_Z 2 cos (2_Z ) + 4 sin (_Z ) ax_Z + 2c1_Za cos (2_Z )− a2_Z 2 + 4c1x sin (_Z ) + c21 cos (2_Z ) + a2 cos (2_Z )− 2c1_Za− c21 + a2 − 2x2

))
+ 1 a− x

tan
(
RootOf

(
a2_Z 2 cos (2_Z ) + 4 sin (_Z ) ax_Z + 2c1_Za cos (2_Z )− a2_Z 2 + 4c1x sin (_Z ) + c21 cos (2_Z ) + a2 cos (2_Z )− 2c1_Za− c21 + a2 − 2x2

))
y(x)

=

√
tan2 (RootOf

(
a2_Z 2 cos (2_Z )− 4 sin (_Z ) ax_Z + 2c1_Za cos (2_Z )− a2_Z 2 − 4c1x sin (_Z ) + c21 cos (2_Z ) + a2 cos (2_Z )− 2c1_Za− c21 + a2 − 2x2

))
+ 1 a− x

tan
(
RootOf

(
a2_Z 2 cos (2_Z )− 4 sin (_Z ) ax_Z + 2c1_Za cos (2_Z )− a2_Z 2 − 4c1x sin (_Z ) + c21 cos (2_Z ) + a2 cos (2_Z )− 2c1_Za− c21 + a2 − 2x2

))
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3 Solution by Mathematica
Time used: 3.143 (sec). Leaf size: 319� �
DSolve[x+y[x]*y'[x]==a*Sqrt[1+(y'[x])^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve


a2
(
−ArcTan

(√
a2 x−

√
a2 (−a2 + x2 + y(x)2)

a2−ay(x)

))
− a2ArcTan

(√
a2 x−

√
a2 (−a2 + x2 + y(x)2)

a2+ay(x)

)
+

√
a2 aArcTan

(√
a2 x

ay(x)

)
−
√

a2 (−a2 + x2 + y(x)2)

a2
= c1, y(x)



Solve


a2ArcTan

(√
a2 x−

√
a2 (−a2 + x2 + y(x)2)

a2−ay(x)

)
+ a2ArcTan

(√
a2 x−

√
a2 (−a2 + x2 + y(x)2)

a2+ay(x)

)
+

√
a2 aArcTan

(√
a2 x

ay(x)

)
+
√

a2 (−a2 + x2 + y(x)2)

a2
= c1, y(x)
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26.6.18 problem 18
Internal problem ID [3915]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 18.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′y − x− y2 + y2(y′)2 = 0

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 65� �
dsolve(y(x)*diff(y(x),x)=x+(y(x)^2-y(x)^2*(diff(y(x),x))^2),y(x), singsol=all)� �

y(x) = −
√
−4x− 1

2

y(x) =
√
−4x− 1

2

y(x) =
√
c21 − 2c1x+ x2 − c1

y(x) = −
√
c21 − 2c1x+ x2 − c1

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 67� �
DSolve[y[x]*y'[x]==x+(y[x]^2-y[x]^2*(y'[x])^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2
√

−1 + 4 ((x− 1)x− 4c1x+ 4c12)

y(x) → 1
2
√

−1 + 4 ((x− 1)x− 4c1x+ 4c12)
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26.6.19 problem 19
Internal problem ID [3916]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 19.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y − 1√
1 + (y′)2

− x− y′√
1 + (y′)2

= 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 145� �
dsolve(y(x)-1/sqrt(1+(diff(y(x),x))^2)=(x+diff(y(x),x)/sqrt(1+(diff(y(x),x))^2)),y(x), singsol=all)� �

y(x) = 1√√√√(√− 1
c21 − 2c1x+ x2 − 1 c1 − x

√
− 1
c21 − 2c1x+ x2 − 1

)2

+ 1

+ x

+

√
− 1
c21 − 2c1x+ x2 − 1 c1 − x

√
− 1
c21 − 2c1x+ x2 − 1√√√√(√− 1

c21 − 2c1x+ x2 − 1 c1 − x

√
− 1
c21 − 2c1x+ x2 − 1

)2

+ 1

3 Solution by Mathematica
Time used: 60.175 (sec). Leaf size: 15753� �
DSolve[y[x]-1/Sqrt[1+(y'[x])^2]==(x+y'[x]/Sqrt[1+(y'[x])^2]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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26.6.20 problem 20
Internal problem ID [3917]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 20.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y − 2xy′ − x(y′)2 = 0

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 49� �
dsolve(y(x)-2*x*diff(y(x),x)=(x*(diff(y(x),x))^2),y(x), singsol=all)� �

y(x) = −x

y(x) =
(
c1
x
+ 2√c1x

x

)
x

y(x) =
(
c1
x

− 2√c1x

x

)
x

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 63� �
DSolve[y[x]-2*x*y'[x]==(x*(y'[x])^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ec1 − 2e
c1
2
√
x

y(x) → 2e−
c1
2
√
x + e−c1

y(x) → 0

y(x) → −x
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26.6.21 problem 21
Internal problem ID [3918]

Book: Differential Equations, By George Boole F.R.S. 1865
Section: Chapter 7
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − xy′

y2 + y′
− y − xy′

1 + x2y′
= 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 19� �
dsolve((y(x)-x*diff(y(x),x))/(y(x)^2+diff(y(x),x))=(y(x)-x*diff(y(x),x))/(1+x^2*diff(y(x),x)),y(x), singsol=all)� �

y(x) = c1x

y(x) = − tanh (− arctanh(x) + c1)

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 37� �
DSolve[(y[x]-x*y'[x])/(y[x]^2+y'[x])==(y[x]-x*y'[x])/(1+x^2*y'[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(c1)− sinh(c1)
cosh(c1)− x sinh(c1)

y(x) → c1x
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Ordinary Differential Equations, By
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27.1 Chapter 2. Special types of differential
equations of the first kind. Lesson 7

Local contents
27.1.1 problem First order with homogeneous Coefficients. Exercise 7.2, page 61 . . .5541
27.1.2 problem First order with homogeneous Coefficients. Exercise 7.3, page 61 . . .5544
27.1.3 problem First order with homogeneous Coefficients. Exercise 7.4, page 61 . . 5545
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27.1.8 problem First order with homogeneous Coefficients. Exercise 7.9, page 61 . . .5551
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27.1.1 problem First order with homogeneous Coefficients.
Exercise 7.2, page 61

Internal problem ID [3919]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.2, page 61.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

2xy +
(
x2 + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 257� �
dsolve(2*x*y(x)+(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

4+4

√
4x6c31 + 1

 1
3

2 − 2x2c14+4

√
4x6c31 + 1

 1
3

√
c1

y(x)

=

−

4+4

√
4x6c31 + 1

 1
3

4 + x2c14+4

√
4x6c31 + 1

 1
3
−

i

√
3



4+4

√
4x6c31 + 1


1
3

2 + 2x2c14+4

√
4x6c31 + 1


1
3


2

√
c1

y(x)

=

−

4+4

√
4x6c31 + 1

 1
3

4 + x2c14+4

√
4x6c31 + 1

 1
3
+

i

√
3



4+4

√
4x6c31 + 1


1
3

2 + 2x2c14+4

√
4x6c31 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 2.408 (sec). Leaf size: 367� �
DSolve[2*x*y[x]+(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√√

4x6 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√√

4x6 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(√
4x6 + e6c1 + e3c1

)
2/3

2 3
√√

4x6 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(√
4x6 + e6c1 + e3c1

)
2/3

22/3 3
√√

4x6 + e6c1 + e3c1

y(x) → 0

y(x) →

(
−1− i

√
3
)

3√
x6 +

(
1− i

√
3
)
x2

2 6√
x6

y(x) →
i
(√

3 + i
)

3√
x6 +

(
1 + i

√
3
)
x2

2 6√
x6

y(x) → 6√
x6 − (x6)5/6

x4
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27.1.2 problem First order with homogeneous Coefficients.
Exercise 7.3, page 61

Internal problem ID [3920]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.3, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x+

√
y2 − xy

)
y′ − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve((x+sqrt(y(x)^2-x*y(x)))*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

ln (y(x)) + 2
√
y(x) (−x+ y(x))

y(x) − c1 = 0

3 Solution by Mathematica
Time used: 1.794 (sec). Leaf size: 69� �
DSolve[(x+Sqrt[y[x]^2-x*y[x]])*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


2y(x)
x

+

√√√√y(x)
(

y(x)
x

− 1
)

x
log
(

y(x)
x

)
− 2√

y(x)
x

√
y(x)
x

− 1
= − log(x) + c1, y(x)
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27.1.3 problem First order with homogeneous Coefficients.
Exercise 7.4, page 61

Internal problem ID [3921]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.4, page 61.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y − (x− y) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve((x+y(x))-(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36� �
DSolve[(x+y[x])-(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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27.1.4 problem First order with homogeneous Coefficients.
Exercise 7.5, page 61

Internal problem ID [3922]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.5, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y − x sin
(y
x

)
= 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)-y(x)-x*sin(y(x)/x)=0,y(x), singsol=all)� �

y(x) = arctan
(

2xc1
c21x

2 + 1 ,−
c21x

2 − 1
c21x

2 + 1

)
x

3 Solution by Mathematica
Time used: 1.83 (sec). Leaf size: 41� �
DSolve[x*y'[x]-y[x]-x*Sin[y[x]/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(ec1x)

y(x) → 0

y(x) → πx(−1)
⌊
1
2−

arg(x)
π

⌋
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27.1.5 problem First order with homogeneous Coefficients.
Exercise 7.6, page 61

Internal problem ID [3923]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.6, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2yx2 + y3 +
(
y2x− 2x3) y′ = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 19� �
dsolve((2*x^2*y(x)+y(x)^3)+(x*y(x)^2-2*x^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
− 2
LambertW (−2c1x4) x

3 Solution by Mathematica
Time used: 18.239 (sec). Leaf size: 66� �
DSolve[(2*x^2*y[x]+y[x]^3)+(x*y[x]^2-2*x^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
2 x√

ProductLog (−2e−2c1x4)

y(x) → i
√
2 x√

ProductLog (−2e−2c1x4)

y(x) → 0
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27.1.6 problem First order with homogeneous Coefficients.
Exercise 7.7, page 61

Internal problem ID [3924]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.7, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _dAlembert]

Solve

y2 +
(
x
√

y2 − x2 − xy
)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve(y(x)^2+(x*sqrt(y(x)^2-x^2)-x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

√
y(x)2 − x2

y(x)x + 1
x
− c1 = 0
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3 Solution by Mathematica
Time used: 2.338 (sec). Leaf size: 107� �
DSolve[y[x]^2+(x*Sqrt[y[x]^2-x^2]-x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2 tanh−1


√√√√ y(x)

x
− 1

y(x)
x

+ 1



−

√
y(x)2
x2 − 1

(
log
(√

y(x)
x

+ 1 − 1
)

+ log
(√

y(x)
x

+ 1 + 1
))

√
y(x)
x

− 1
√

y(x)
x

+ 1
= log(x)

+ c1, y(x)
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27.1.7 problem First order with homogeneous Coefficients.
Exercise 7.8, page 61

Internal problem ID [3925]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.8, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y cos
(
y
x

)
x

−

(
x sin

(
y
x

)
y

+ cos
(y
x

))
y′ = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 15� �
dsolve(y(x)/x*cos(y(x)/x)-(x/y(x)*sin(y(x)/x)+cos(y(x)/x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf (_Zxc1 sin (_Z )− 1)x

3 Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 27� �
DSolve[y[x]/x*Cos[y[x]/x]-(x/y[x]*Sin[y[x]/x]+Cos[y[x]/x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log
(
y(x)
x

)
+ log

(
sin
(
y(x)
x

))
= − log(x) + c1, y(x)

]
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27.1.8 problem First order with homogeneous Coefficients.
Exercise 7.9, page 61

Internal problem ID [3926]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.9, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y + x ln
(y
x

)
y′ − 2xy′ = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 18� �
dsolve(y(x)+x*ln(y(x)/x)*diff(y(x),x)-2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW(−c1ex)+1x

3 Solution by Mathematica
Time used: 93.882 (sec). Leaf size: 35� �
DSolve[y[x]+x*Log[y[x]/x]*y'[x]-2*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ec1ProductLog
(
−e1−c1x

)
y(x) → 0

y(x) → ex
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27.1.9 problem First order with homogeneous Coefficients.
Exercise 7.10, page 61

Internal problem ID [3927]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.10, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

2y e
x
y +

(
y − 2x e

x
y

)
y′ = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 23� �
dsolve(2*y(x)*exp(x/y(x))+(y(x)-2*x*exp(x/y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

RootOf
(_Z e−2 e_Z

c1
− x
)

3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 29� �
DSolve[2*y[x]*Exp[x/y[x]]+(y[x]-2*x*Exp[x/y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−2e

x
y(x) − log

(
y(x)
x

)
= log(x) + c1, y(x)

]
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27.1.10 problem First order with homogeneous Coefficients.
Exercise 7.11, page 61

Internal problem ID [3928]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.11, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x e
y
x − y sin

(y
x

)
+ x sin

(y
x

)
y′ = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 63� �
dsolve((x*exp(y(x)/x)-y(x)*sin(y(x)/x))+x*sin(y(x)/x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf
(
e2_Z(4 e2_Z ln(x)2 + 8 e2_Z ln(x)c1 + 4c21e2_Z − 4 e_Z ln(x) sin (_Z )

− 4 e_Z sin (_Z ) c1 + 2
(
sin2 (_Z )

)
− 1
))

x

3 Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 39� �
DSolve[(x*Exp[y[x]/x]-y[x]*Sin[y[x]/x])+x*Sin[y[x]/x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2e

− y(x)
x

(
sin
(
y(x)
x

)
+ cos

(
y(x)
x

))
= − log(x) + c1, y(x)

]
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27.1.11 problem First order with homogeneous Coefficients.
Exercise 7.12, page 61

Internal problem ID [3929]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.12, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 + y2 − 2xyy′ = 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 23� �
dsolve([(x^2+y(x)^2)=2*x*y(x)*diff(y(x),x),y(-1) = 0],y(x), singsol=all)� �

y(x) =
√

(x+ 1)x

y(x) = −
√
(x+ 1)x

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 36� �
DSolve[{(x^2+y[x]^2)==2*x*y[x]*y'[x],y[-1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ 1

y(x) →
√
x
√
x+ 1

5554



27.1. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.1.12 problem First order with homogeneous Coefficients.
Exercise 7.13, page 61

Internal problem ID [3930]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.13, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x e
y
x + y − xy′ = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 15� �
dsolve([(x*exp(y(x)/x)+y(x))=x*diff(y(x),x),y(1) = 0],y(x), singsol=all)� �

y(x) = ln
(
− 1
ln(x)− 1

)
x

3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 15� �
DSolve[{(x*Exp[y[x]/x]+y[x])==x*y'[x],y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(1− log(x))
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27.1.13 problem First order with homogeneous Coefficients.
Exercise 7.14, page 61

Internal problem ID [3931]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.14, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
+ csc

(y
x

)
= 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)-y(x)/x+csc(y(x)/x)=0,y(1) = 0],y(x), singsol=all)� �

y(x) = (−2_B1x+ x) arccos (ln(x) + 1)

3 Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 24� �
DSolve[{y'[x]-y[x]/x+Csc[y[x]/x]==0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xArcCos(log(x) + 1)

y(x) → xArcCos(log(x) + 1)
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27.1.14 problem First order with homogeneous Coefficients.
Exercise 7.15, page 61

Internal problem ID [3932]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 7
Problem number: First order with homogeneous Coefficients. Exercise 7.15, page 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xy − y2 − x2y′ = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 12� �
dsolve([(x*y(x)-y(x)^2)-x^2*diff(y(x),x)=0,y(1) = 1],y(x), singsol=all)� �

y(x) = x

ln(x) + 1

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 13� �
DSolve[{(x*y[x]-y[x]^2)-x^2*y'[x]==0,y[1]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

log(x) + 1
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27.2 Chapter 2. Special types of differential
equations of the first kind. Lesson 8

Local contents
27.2.1 problem Differential equations with Linear Coefficients. Exercise 8.1, page 69 5559
27.2.2 problem Differential equations with Linear Coefficients. Exercise 8.2, page 69 5560
27.2.3 problem Differential equations with Linear Coefficients. Exercise 8.3, page 69 .5561
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27.2.1 problem Differential equations with Linear Coefficients.
Exercise 8.1, page 69

Internal problem ID [3933]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.1, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ 2y − 4− (2x− 4y) y′ = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 31� �
dsolve((x+2*y(x)-4)-(2*x-4*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1−
tan

(
RootOf

(
2_Z + ln

(
1

cos(_Z)2

)
+ 2 ln (x− 2) + 2c1

))
(x− 2)

2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 63� �
DSolve[(x+2*y[x]-4)-(2*x-4*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
−2y(x)− x+ 4

x− 2y(x)

)
+ log

(
x2 + 4y(x)2 − 8y(x)− 4x+ 8

2(x− 2)2

)
+ 2 log(x− 2) + c1 = 0, y(x)

]
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27.2.2 problem Differential equations with Linear Coefficients.
Exercise 8.2, page 69

Internal problem ID [3934]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.2, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3x+ 2y + 1− (3x+ 2y − 1) y′ = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 21� �
dsolve((3*x+2*y(x)+1)-(3*x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3x
2 −

2 LambertW
(
− e

1
4 e−

25x
4 c1

4

)
5 + 1

10

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30� �
DSolve[(3*x+2*y[x]+1)-(3*x+2*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10

(
−4ProductLog

(
−e−

25x
4 −1+c1

)
− 15x+ 1

)
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27.2.3 problem Differential equations with Linear Coefficients.
Exercise 8.3, page 69

Internal problem ID [3935]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.3, page 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x+ y + 1 + (2x+ 2y + 2) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve((x+y(x)+1)+(2*x+2*y(x)+2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x− 1

y(x) = −x

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[(x+y[x]+1)+(2*x+2*y[x]+2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− 1

y(x) → −x

2 + c1
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27.2.4 problem Differential equations with Linear Coefficients.
Exercise 8.4, page 69

Internal problem ID [3936]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.4, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y − 1 + (2x+ 2y − 3) y′ = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 29� �
dsolve((x+y(x)-1)+(2*x+2*y(x)-3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
2 exe−4e−c1

)
+x−4−c1 + 2− x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24� �
DSolve[(x+y[x]-1)+(2*x+2*y[x]-3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
ProductLog

(
−ex−1+c1

)
− 2x+ 4

)
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27.2.5 problem Differential equations with Linear Coefficients.
Exercise 8.5, page 69

Internal problem ID [3937]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.5, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y − 1− (x− y − 1) y′ = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 29� �
dsolve((x+y(x)-1)-(x-y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 48� �
DSolve[(x+y[x]-1)-(x-y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x) + x− 1
−y(x) + x− 1

)
= log

(
1
2

(
y(x)2

(x− 1)2 + 1
))

+ 2 log(x− 1) + c1, y(x)
]
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27.2.6 problem Differential equations with Linear Coefficients.
Exercise 8.6, page 69

Internal problem ID [3938]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.6, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (2x+ 2y − 1) y′ = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 29� �
dsolve((x+y(x))+(2*x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
2 exe−2e−c1

)
+x−2−c1 − x+ 1

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24� �
DSolve[(x+y[x])+(2*x+2*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
ProductLog

(
−ex−1+c1

)
− 2x+ 2

)

5564



27.2. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.2.7 problem Differential equations with Linear Coefficients.
Exercise 8.7, page 69

Internal problem ID [3939]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.7, page 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

7y − 3 + (1 + 2x) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((7*y(x)-3)+(2*x+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 3
7 + c1

(2x+ 1)
7
2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 28� �
DSolve[(7*y[x]-3)+(2*x+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
7 + c1

(2x+ 1)7/2

y(x) → 3
7
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27.2.8 problem Differential equations with Linear Coefficients.
Exercise 8.8, page 69

Internal problem ID [3940]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.8, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ 2y + (3x+ 6y + 3) y′ = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 35� �
dsolve((x+2*y(x))+(3*x+6*y(x)+3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e
−LambertW

(
− e−

3
2 e−

x
6 e

c1
6

2

)
− 3

2−
x
6+

c1
6

2 − 3
2 − x

2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30� �
DSolve[(x+2*y[x])+(3*x+6*y[x]+3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
−2ProductLog

(
−e−

x
6−1+c1

)
− x− 3

)
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27.2.9 problem Differential equations with Linear Coefficients.
Exercise 8.9, page 69

Internal problem ID [3941]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.9, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ 2y + (y − 1) y′ = 0

3 Solution by Maple
Time used: 0.227 (sec). Leaf size: 27� �
dsolve((x+2*y(x))+(y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1− (x+ 2) (LambertW (c1(x+ 2)) + 1)
LambertW (c1 (x+ 2))

3 Solution by Mathematica
Time used: 1.2 (sec). Leaf size: 143� �
DSolve[(x+2*y[x])+(y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−(−2)2/3
(
−
(
(x+ 1) log

(
−3(−2)2/3(x+2)

y(x)−1

))
+ x log

(
3(−2)2/3(y(x)+x+1)

y(x)−1

)
+ log

(
3(−2)2/3(y(x)+x+1)

y(x)−1

)
+ y(x)

(
− log

(
−3(−2)2/3(x+2)

y(x)−1

)
+ log

(
3(−2)2/3(y(x)+x+1)

y(x)−1

)
− 1
)
+ 1
)

9(y(x) + x+ 1) = 1
9(−2)2/3 log(x+2)+c1, y(x)
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27.2.10 problem Differential equations with Linear Coefficients.
Exercise 8.10, page 69

Internal problem ID [3942]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.10, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

3x− 2y + 4− (2x+ 7y − 1) y′ = 0

3 Solution by Maple
Time used: 0.3 (sec). Leaf size: 38� �
dsolve((3*x-2*y(x)+4)-(2*x+7*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 11
25 −

2(25x+26)c1
7 +

√
25 (25x+ 26)2 c21 + 7

7
25c1

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 63� �
DSolve[(3*x-2*y[x]+4)-(2*x+7*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
7

(
−2x−

√
x(25x+ 52) + 1 + 49c1 + 1

)
y(x) → 1

7

(
−2x+

√
x(25x+ 52) + 1 + 49c1 + 1

)
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27.2.11 problem Differential equations with Linear Coefficients.
Exercise 8.11, page 69

Internal problem ID [3943]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.11, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (3x+ 3y − 4) y′ = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.198 (sec). Leaf size: 19� �
dsolve([(x+y(x))+(3*x+3*y(x)-4)*diff(y(x),x)=0,y(1) = 0],y(x), singsol=all)� �

y(x) =
2LambertW

(
−1,−3 ex−

5
2

2

)
3 + 2− x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(x+y[x])+(3*x+3*y[x]-4)*y'[x]==0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �
{}
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27.2.12 problem Differential equations with Linear Coefficients.
Exercise 8.12, page 69

Internal problem ID [3944]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.12, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3x+ 2y + 3− (x+ 2y − 1) y′ = 0

3 Solution by Maple
Time used: 0.748 (sec). Leaf size: 46� �
dsolve((3*x+2*y(x)+3)-(x+2*y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 9
2 −

RootOf
(
(2x+ 4)5 c1_Z 25 − 5(2x+ 4)5 c1_Z 20 − 2

)5 (2x+ 4)
4 + 3x

2

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 3031� �
DSolve[(3*x+2*y[x]+3)-(x+2*y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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27.2.13 problem Differential equations with Linear Coefficients.
Exercise 8.13, page 69

Internal problem ID [3945]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.13, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y + 7 + (2x+ y + 3) y′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 87� �
dsolve([(y(x)+7)+(2*x+y(x)+3)*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) =
(
−x3 + 6x2 − 12x+ 72 + 8

√
−2x3 + 12x2 − 24x+ 80

) 1
3

+ (x− 2)2(
−x3 + 6x2 − 12x+ 72 + 8

√
−2x3 + 12x2 − 24x+ 80

) 1
3
− x− 5

3 Solution by Mathematica
Time used: 4.091 (sec). Leaf size: 158� �
DSolve[{(y[x]+7)+(2*x+y[x]+3)*y'[x]==0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x2 −

(
3

√
8
(√

80− 2x((x− 6)x+ 12) + 9
)
− x((x− 6)x+ 12) + 4

)
x+

(
8
(√

80− 2x((x− 6)x+ 12) + 9
)
− x((x− 6)x+ 12)

)2/3
− 5 3

√
8
(√

80− 2x((x− 6)x+ 12) + 9
)
− x((x− 6)x+ 12) + 4

3

√
8
(√

80− 2x((x− 6)x+ 12) + 9
)
− x((x− 6)x+ 12)
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27.2.14 problem Differential equations with Linear Coefficients.
Exercise 8.14, page 69

Internal problem ID [3946]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 8
Problem number: Differential equations with Linear Coefficients. Exercise 8.14, page 69.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + 2− (x− y − 4) y′ = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 31� �
dsolve((x+y(x)+2)-(x-y(x)-4)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 58� �
DSolve[(x+y[x]+2)-(x-y[x]-4)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x) + x+ 2
y(x)− x+ 4

)
+ log

(
x2 + y(x)2 + 6y(x)− 2x+ 10

2(x− 1)2

)
+ 2 log(x− 1) + c1 = 0, y(x)

]
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27.3 Chapter 2. Special types of differential
equations of the first kind. Lesson 9

Local contents
27.3.1 problem Exact Differential equations. Exercise 9.4, page 79 . . . . . . . . . . .5574
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27.3.1 problem Exact Differential equations. Exercise 9.4, page
79

Internal problem ID [3947]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.4, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

3yx2 + 8y2x+
(
x3 + 8yx2 + 12y2

)
y′ = 0

5574



27.3. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 597� �
dsolve((3*x^2*y(x)+8*x*y(x)^2)+(x^3+8*x^2*y(x)+12*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3

6

−
6
( 1
12x

3 − 1
9x

4)(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3
− x2

3

y(x) = −

(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3

12

+
1
4x

3 − 1
3x

4(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3
− x2

3

−

i
√
3


9x5−27c1−8x6+3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

 1
3

6 +
1
2x

3− 2
3x

49x5−27c1−8x6+3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

 1
3


2

y(x) = −

(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3

12

+
1
4x

3 − 1
3x

4(
9x5 − 27c1 − 8x6 + 3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

) 1
3
− x2

3

+

i
√
3


9x5−27c1−8x6+3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

 1
3

6 +
1
2x

3− 2
3x

49x5−27c1−8x6+3

√
−3x10 + 3x9 + 48c1x6 − 54c1x5 + 81c21

 1
3


2
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3 Solution by Mathematica
Time used: 1.341 (sec). Leaf size: 431� �
DSolve[(3*x^2*y[x]+8*x*y[x]^2)+(x^3+8*x^2*y[x]+12*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

−2x2 + 3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)

+ (4x− 3)x3

3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)


y(x) → 1
48

−16x2

+ 4i
(√

3 + i
)

3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)

+

(
−4− 4i

√
3
)
(4x− 3)x3

3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)


y(x) → 1
48

−16x2

− 4
(
1 + i

√
3
)

3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)

+
4i
(√

3 + i
)
(4x− 3)x3

3

√
(9− 8x)x5 + 3

(√
−3(x− 1)x9 + 6c1(9− 8x)x5 + 81c12 + 9c1

)
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27.3.2 problem Exact Differential equations. Exercise 9.5, page
79

Internal problem ID [3948]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.5, page 79.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

2xy + 1
y

+ (−x+ y) y′
y2

= 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 18� �
dsolve((2*x*y(x)+1)/y(x)+(y(x)-x)/y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − x

LambertW (−ex2c1x)

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 24� �
DSolve[(2*x*y[x]+1)/y[x]+(y[x]-x)/y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

ProductLog (x (−ex2−c1))
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27.3.3 problem Exact Differential equations. Exercise 9.6, page
79

Internal problem ID [3949]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.6, page 79.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

2xy +
(
x2 + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 257� �
dsolve(2*x*y(x)+(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

4+4

√
4x6c31 + 1

 1
3

2 − 2x2c14+4

√
4x6c31 + 1

 1
3

√
c1

y(x)

=

−

4+4

√
4x6c31 + 1

 1
3

4 + x2c14+4

√
4x6c31 + 1

 1
3
−

i

√
3



4+4

√
4x6c31 + 1


1
3

2 + 2x2c14+4

√
4x6c31 + 1


1
3


2

√
c1

y(x)

=

−

4+4

√
4x6c31 + 1

 1
3

4 + x2c14+4

√
4x6c31 + 1

 1
3
+

i

√
3



4+4

√
4x6c31 + 1


1
3

2 + 2x2c14+4

√
4x6c31 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 2.447 (sec). Leaf size: 367� �
DSolve[2*x*y[x]+(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√√

4x6 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√√

4x6 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(√
4x6 + e6c1 + e3c1

)
2/3

2 3
√√

4x6 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(√
4x6 + e6c1 + e3c1

)
2/3

22/3 3
√√

4x6 + e6c1 + e3c1

y(x) → 0

y(x) →

(
−1− i

√
3
)

3√
x6 +

(
1− i

√
3
)
x2

2 6√
x6

y(x) →
i
(√

3 + i
)

3√
x6 +

(
1 + i

√
3
)
x2

2 6√
x6

y(x) → 6√
x6 − (x6)5/6

x4
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27.3.4 problem Exact Differential equations. Exercise 9.7, page
79

Internal problem ID [3950]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.7, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y) + e−y −
(
x e−y − ex cos(y)

)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 18� �
dsolve((exp(x)*sin(y(x))+exp(-y(x)))-(x*exp(-y(x))-exp(x)*cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

ex sin (y(x)) + x e−y(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 24� �
DSolve[(Exp[x]*Sin[y[x]]+Exp[-y[x]])-(x*Exp[-y[x]]-Exp[x]*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x
(
−e−y(x))− ex sin(y(x)) = c1, y(x)

]

5581



27.3. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.3.5 problem Exact Differential equations. Exercise 9.8, page
79

Internal problem ID [3951]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.8, page 79.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

cos(y)−
(
x sin(y)− y2

)
y′ = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 20� �
dsolve(cos(y(x))-(x*sin(y(x))-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

x−
−y(x)3

3 + c1
cos (y(x)) = 0

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 23� �
DSolve[Cos[y[x]]-(x*Sin[y[x]]-y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −1

3y(x)
3 sec(y(x)) + c1 sec(y(x)), y(x)

]
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27.3.6 problem Exact Differential equations. Exercise 9.9, page
79

Internal problem ID [3952]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.9, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x− 2xy + ey +
(
y − x2 + x ey

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 28� �
dsolve((x-2*x*y(x)+exp(y(x)))+(y(x)-x^2+x*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

−x2y(x) + x ey(x) + x2

2 + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.331 (sec). Leaf size: 35� �
DSolve[(x-2*x*y[x]+Exp[y[x]])+(y[x]-x^2+x*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2(−y(x)) + x2

2 + xey(x) + y(x)2
2 = c1, y(x)

]
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27.3.7 problem Exact Differential equations. Exercise 9.10, page
79

Internal problem ID [3953]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.10, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x2 − x+ y2 − (ey − 2xy) y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve((x^2-x+y(x)^2)-(exp(y(x))-2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

x3

3 + xy(x)2 − x2

2 − ey(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 32� �
DSolve[(x^2-x+y[x]^2)-(Exp[y[x]]-2*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−x3

3 + x2

2 − xy(x)2 + ey(x) = c1, y(x)
]
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27.3.8 problem Exact Differential equations. Exercise 9.11, page
79

Internal problem ID [3954]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.11, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2x+ y cos(x) + (2y + sin(x)− sin(y)) y′ = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 20� �
dsolve((2*x+y(x)*cos(x))+(2*y(x)+sin(x)-sin(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) sin(x) + x2 + y(x)2 + cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 22� �
DSolve[(2*x+y[x]*Cos[x])+(2*y[x]+Sin[x]-Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 + y(x)2 + y(x) sin(x) + cos(y(x)) = c1, y(x)

]
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27.3.9 problem Exact Differential equations. Exercise 9.12, page
79

Internal problem ID [3955]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.12, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _exact, _dAlembert]

Solve

x
√

x2 + y2 − x2yy′

y −
√

x2 + y2
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*sqrt(x^2+y(x)^2)-(x^2*y(x))/(y(x)- sqrt(x^2+y(x)^2))*diff(y(x),x)=0,y(x), singsol=all)� �

c1 +
(
x2 + y(x)2

) 3
2 + y(x)3 = 0

3 Solution by Mathematica
Time used: 0.915 (sec). Leaf size: 7585� �
DSolve[x*Sqrt[x^2+y[x]^2]-(x^2*y[x])/(y[x]- Sqrt[x^2+y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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27.3.10 problem Exact Differential equations. Exercise 9.13,
page 79

Internal problem ID [3956]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.13, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

4x3 − sin(x) + y3 −
(
y2 + 1− 3y2x

)
y′ = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 1162� �
dsolve((4*x^3-sin(x)+y(x)^3)-(y(x)^2+1-3*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=

−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

6x− 2
+ 2−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

y(x) =

−

−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

4 (3x− 1)

− 1−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

−

i
√
3




−12x4+4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 −12 cos(x)−12c1

(3x−1)2


1
3

6x−2 − 2
−12x4+4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 −12 cos(x)−12c1

(3x−1)2


1
3


2

y(x) =

−

−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

4 (3x− 1)

− 1−12x4 + 4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 − 12 cos(x)− 12c1

 (3x− 1)2
 1

3

+

i
√
3




−12x4+4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 −12 cos(x)−12c1

(3x−1)2


1
3

6x−2 − 2
−12x4+4

√
27x9 − 9x8 + 54 cos(x)x5 + 54c1x5 − 18 cos(x)x4 − 18c1x4 + 27x (cos2(x)) + 54 cos(x)c1x+ 27c21x− 9 (cos2(x))− 18 cos(x)c1 − 9c21 − 4

3x− 1 −12 cos(x)−12c1

(3x−1)2


1
3


2
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3 Solution by Mathematica
Time used: 7.991 (sec). Leaf size: 567� �
DSolve[(4*x^3-Sin[x]+y[x]^3)-(y[x]^2+1-3*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√
2
(
−3(1− 3x)2 (x4 − c1) + 1

27

√
4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 − 3(1− 3x)2 cos(x)

)
2/3 + 6x− 2

22/3(3x− 1) 3

√
−3(1− 3x)2 (x4 − c1) +

1
27
√
4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 − 3(1− 3x)2 cos(x)

y(x)

→
9i 3
√
2
(√

3 + i
)(

−3(1− 3x)2 (x4 − c1) + 1
27

√
4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 − 3(1− 3x)2 cos(x)

)
2/3 +

(
2 + 2i

√
3
)
(9− 27x)

18 22/3(3x− 1) 3

√
−3(1− 3x)2 (x4 − c1) +

1
27
√
4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 − 3(1− 3x)2 cos(x)

y(x)

→

i

2
(√

3 + i
)
−

3
√
2
(√

3 −i

)(
−3(1−3x)2

(
x4−c1

)
+ 1

27

√
4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 −3(1−3x)2 cos(x)

)
2/3

3x−1


2 22/3 3

√
−3(1− 3x)2 (x4 − c1) +

1
27
√

4(9− 27x)3 + 6561(1− 3x)4 (x4 + cos(x)− c1) 2 − 3(1− 3x)2 cos(x)
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27.3.11 problem Exact Differential equations. Exercise 9.15,
page 79

Internal problem ID [3957]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.15, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

ex
(
y3 + y3x+ 1

)
+ 3y2(x ex − 6) y′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 38� �
dsolve([exp(x)*(y(x)^3+x*y(x)^3+1)+3*y(x)^2*(x*exp(x)-6)*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) =

(
−1 + i

√
3
) (

−(ex + 5) (x ex − 6)2
) 1

3

2x ex − 12

3 Solution by Mathematica
Time used: 0.652 (sec). Leaf size: 28� �
DSolve[{Exp[x]*(y[x]^3+x*y[x]^3+1)+3*y[x]^2*(x*Exp[x]-6)*y'[x]==0,y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
−ex − 5

3
√
exx− 6
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27.3.12 problem Exact Differential equations. Exercise 9.16,
page 79

Internal problem ID [3958]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.16, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x) cos(y) + cos(x) sin(y)y′ = 0

With initial conditions [
y
(π
4

)
= π

4

]
3 Solution by Maple
Time used: 0.306 (sec). Leaf size: 11� �
dsolve([sin(x)*cos(y(x))+cos(x)*sin(y(x))*diff(y(x),x)=0,y(1/4*Pi) = 1/4*Pi],y(x), singsol=all)� �

y(x) = arccos
(

1
2 cos(x)

)

3 Solution by Mathematica
Time used: 2.251 (sec). Leaf size: 10� �
DSolve[{Sin[x]*Cos[y[x]]+Cos[x]*Sin[y[x]]*y'[x]==0,y[Pi/4]==Pi/4},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec−1(2 cos(x))
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27.3.13 problem Exact Differential equations. Exercise 9.17,
page 79

Internal problem ID [3959]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 9
Problem number: Exact Differential equations. Exercise 9.17, page 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y2ey2x + 4x3 +
(
2xy ey2x − 3y2

)
y′ = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 23� �
dsolve([(y(x)^2*exp(x*y(x)^2)+4*x^3)+(2*x*y(x)*exp(x*y(x)^2)-3*y(x)^2)*diff(y(x),x)=0,y(1) = 0],y(x), singsol=all)� �

y(x) = RootOf
(
−e_Z2x − x4 + _Z 3 + 2

)
3 Solution by Mathematica
Time used: 0.338 (sec). Leaf size: 23� �
DSolve[{(y[x]^2*Exp[x*y[x]^2]+4*x^3)+(2*x*y[x]*Exp[x*y[x]^2]-3*y[x]^2)*y'[x]==0,y[1]==0},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x4 + exy(x)

2 − y(x)3 = 2, y(x)
]
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27.4 Chapter 2. Special types of differential
equations of the first kind. Lesson 10

Local contents
27.4.1 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.51, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5595
27.4.2 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.52, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5596
27.4.3 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.661, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5597
27.4.4 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.701, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5598
27.4.5 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.741, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5599
27.4.6 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.781, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5601
27.4.7 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.81, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5602
27.4.8 problem Recognizable Exact Differential equations. Integrating factors. Exam-

ple 10.83, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5603
27.4.9 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.1, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5605
27.4.10 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.2, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5608
27.4.11 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.3, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5609
27.4.12 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.4, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5610
27.4.13 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.5, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5611
27.4.14 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.6, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5612
27.4.15 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.7, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5613
27.4.16 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.8, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5615
27.4.17 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.9, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5618
27.4.18 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.10, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5619
27.4.19 problem Recognizable Exact Differential equations. Integrating factors. Exer-

cise 10.11, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5620
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27.4.20 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.12, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5621

27.4.21 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.13, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5623

27.4.22 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.14, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5626

27.4.23 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.15, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5629

27.4.24 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.16, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5630

27.4.25 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.17, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5632

27.4.26 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.18, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5633

27.4.27 problem Recognizable Exact Differential equations. Integrating factors. Exer-
cise 10.19, page 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5636
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27.4.1 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.51, page 90

Internal problem ID [3960]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.51, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2 + y − xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((y(x)^2+y(x))-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

c1 − x

3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 28� �
DSolve[(y[x]^2+y[x])-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 1
1− ec1x

y(x) → −1

y(x) → 0
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27.4.2 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.52, page 90

Internal problem ID [3961]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.52, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y sec(x) + y′ sin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve((y(x)*sec(x))+sin(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
tan(x)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 15� �
DSolve[(y[x]*Sec[x])+Sin[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cot(x)

y(x) → 0

5596
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27.4.3 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.661, page 90

Internal problem ID [3962]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.661, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

ex − sin(y) + cos(y)y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve((exp(x)-sin(y(x)))+cos(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − arcsin ((c1 + x) ex)

3 Solution by Mathematica
Time used: 3.221 (sec). Leaf size: 16� �
DSolve[(Exp[x]-Sin[y[x]])+Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcSin(ex(x+ c1))
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27.4.4 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.701, page 90

Internal problem ID [3963]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.701, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy +
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve((x*y(x))+(1+x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 22� �
DSolve[(x*y[x])+(1+x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x2 + 1

y(x) → 0
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27.4.5 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.741, page 90

Internal problem ID [3964]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.741, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y3 + y2x+ y +
(
x3 + yx2 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 118� �
dsolve((y(x)^3+x*y(x)^2+y(x))+(x^3+x^2*y(x)+x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x4 + 2x2 + 1

x

(√
c1x4 + c1x2 − 1
x2 (x2 + 1) (x2 + 1)

3
2 − x2 − 1

)

y(x) = − x4 + 2x2 + 1

x

(
x2 +

√
c1x4 + c1x2 − 1
x2 (x2 + 1) (x2 + 1)

3
2 + 1

)
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3 Solution by Mathematica
Time used: 2.83 (sec). Leaf size: 96� �
DSolve[(y[x]^3+x*y[x]^2+y[x])+(x^3+x^2*y[x]+x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1

x

(
−1 +

√
1
x3 x

√
−1
x
+ c1x (x2 + 1)

)

y(x) → − x2 + 1

x+
√

1
x3 x2

√
−1
x
+ c1x (x2 + 1)

y(x) → 0
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27.4.6 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.781, page 90

Internal problem ID [3965]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.781, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y − xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve((3*y(x))-(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x3c1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16� �
DSolve[(3*y[x])-(x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
3

y(x) → 0

5601
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27.4.7 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.81, page 90

Internal problem ID [3966]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.81, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − 3xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve((y(x))-(3*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18� �
DSolve[(y[x])-(3*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3
√
x

y(x) → 0
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27.4.8 problem Recognizable Exact Differential equations.
Integrating factors. Example 10.83, page 90

Internal problem ID [3967]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exam-
ple 10.83, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

y
(
2x2y3 + 3

)
+ x
(
x2y3 − 1

)
y′ = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 39� �
dsolve((y(x)*(2*x^2*y(x)^3+3))+(x*(x^2*y(x)^3-1))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
11c1
3 x3

RootOf
(
11 e11c1_Z 15 − e11c1_Z 11 + 4x11

)5
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3 Solution by Mathematica
Time used: 3.905 (sec). Leaf size: 1081� �
DSolve[(y[x]*(2*x^2*y[x]^3+3))+(x*(x^2*y[x]^3-1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 1
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 2
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 3
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 4
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 5
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 6
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 7
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 8
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 9
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 10
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 11
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 12
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 13
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 14
]

y(x) → Root
[
1024#115x22 + 14080#112x20 + 77440#19x18 + 212960#16x16 −#14e

44c1
3

+ 292820#13x14 + 161051x12&, 15
]
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27.4.9 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.1, page 90

Internal problem ID [3968]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.1, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

2xy + x2 +
(
x2 + y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 417� �
dsolve((2*x*y(x)+x^2)+(x^2+y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

4−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

2 − 2x2c14−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

√
c1

y(x)

=

−

4−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

4 + x2c14−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3
−

i

√
3



4−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

2 + 2x2c14−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3


2

√
c1

y(x)

=

−

4−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

4 + x2c14−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3
+

i

√
3



4−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3

2 + 2x2c14−4x3c
3
2
1 +4

√
5x6c31 − 2x3c

3
2
1 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 1.72 (sec). Leaf size: 544� �
DSolve[(2*x*y[x]+x^2)+(x^2+y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
−x3 +

√
5x6 − 2e3c1x3 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√
−x3 +

√
5x6 − 2e3c1x3 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(
−x3 +

√
5x6 − 2e3c1x3 + e6c1 + e3c1

)
2/3

2 3
√

−x3 +
√
5x6 − 2e3c1x3 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(
−x3 +

√
5x6 − 2e3c1x3 + e6c1 + e3c1

)
2/3

22/3 3
√

−x3 +
√
5x6 − 2e3c1x3 + e6c1 + e3c1

y(x) →

(
2
√
5
√
x6 − 2x3

)2/3
− 2 3

√
2 x2

2 3
√√

5
√
x6 − x3

y(x) → −
2(−1)2/3x2 + 3

√
−2

(√
5
√
x6 − x3

)2/3
22/3 3

√√
5
√
x6 − x3

y(x) →
2 3
√
−2 x2 + (−2)2/3

(√
5
√
x6 − x3

)2/3
2 3
√√

5
√
x6 − x3
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27.4.10 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.2, page 90

Internal problem ID [3969]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.2, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x2 + y cos(x) +
(
y3 + sin(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve((x^2+y(x)*cos(x))+(y(x)^3+sin(x))*diff(y(x),x)=0,y(x), singsol=all)� �

x3

3 + y(x) sin(x) + y(x)4
4 + c1 = 0

3 Solution by Mathematica
Time used: 97.315 (sec). Leaf size: 3454� �
DSolve[(x^2+y[x]*Cos[x])+(y[x]^3+Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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27.4.11 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.3, page 90

Internal problem ID [3970]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.3, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

x2 + y2 + x+ xyy′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 49� �
dsolve((x^2+y(x)^2+x)+(x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
√

−18x4 − 24x3 + 36c1
6x

y(x) =
√

−18x4 − 24x3 + 36c1
6x

3 Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 56� �
DSolve[(x^2+y[x]^2+x)+(x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1
6x

3(3x+ 4) + c1

x

y(x) →

√
−1
6x

3(3x+ 4) + c1

x
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27.4.12 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.4, page 90

Internal problem ID [3971]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.4, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x− 2xy + ey +
(
y − x2 + x ey

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve((x-2*x*y(x)+exp(y(x)))+(y(x)-x^2+x*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

−x2y(x) + x ey(x) + x2

2 + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 35� �
DSolve[(x-2*x*y[x]+Exp[y[x]])+(y[x]-x^2+x*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2(−y(x)) + x2

2 + xey(x) + y(x)2
2 = c1, y(x)

]
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27.4.13 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.5, page 90

Internal problem ID [3972]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.5, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y) + e−y −
(
x e−y − ex cos(y)

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 18� �
dsolve((exp(x)*sin(y(x))+exp(-y(x)))-(x*exp(-y(x))-exp(x)*cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

ex sin (y(x)) + x e−y(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.387 (sec). Leaf size: 24� �
DSolve[(Exp[x]*Sin[y[x]]+Exp[-y[x]])-(x*Exp[-y[x]]-Exp[x]*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x
(
−e−y(x))− ex sin(y(x)) = c1, y(x)

]

5611
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27.4.14 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.6, page 90

Internal problem ID [3973]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.6, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

x2 − y2 − y −
(
x2 − y2 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.199 (sec). Leaf size: 28� �
dsolve((x^2-y(x)^2-y(x))-(x^2-y(x)^2-x)*diff(y(x),x)=0,y(x), singsol=all)� �

2y(x) + ln (−x+ y(x))− ln (x+ y(x))− 2x− c1 = 0

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 32� �
DSolve[(x^2-y[x]^2-y[x])-(x^2-y[x]^2-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−e2x−2y(x)(y(x) + x)

2(x− y(x)) = c1, y(x)
]
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27.4.15 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.7, page 90

Internal problem ID [3974]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.7, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y2x4 − y +
(
y4x2 − x

)
y′ = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 25� �
dsolve((x^4*y(x)^2-y(x))+(x^2*y(x)^4-x)*diff(y(x),x)=0,y(x), singsol=all)� �

−x3

3 − 1
xy(x) −

y(x)3
3 + c1 = 0
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3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 1427� �
DSolve[(x^4*y[x]^2-y[x])+(x^2*y[x]^4-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
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27.4.16 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.8, page 90

Internal problem ID [3975]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.8, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

y
(
2x+ y3

)
− x
(
2x− y3

)
y′ = 0
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3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 420� �
dsolve((y(x)*(2*x+y(x)^3))-(x*(2*x-y(x)^3))*diff(y(x),x)=0,y(x), singsol=all)� �
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3 Solution by Mathematica
Time used: 5.236 (sec). Leaf size: 331� �
DSolve[(y[x]*(2*x+y[x]^3))-(x*(2*x-y[x]^3))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
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27.4.17 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.9, page 90

Internal problem ID [3976]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.9, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

arctan (xy) + xy − 2y2x
1 + y2x2 + (x2 − 2yx2) y′

1 + y2x2 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 24� �
dsolve((arctan(x*y(x))+(x*y(x)-2*x*y(x)^2)/(1+x^2*y(x)^2))+((x^2-2*x^2*y(x))/(1+x^2*y(x)^2))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan (RootOf (_Zx− ln (tan2 (_Z ) + 1) + c1))
x

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 26� �
DSolve[(ArcTan[x*y[x]]+(x*y[x]-2*x*y[x]^2)/(1+x^2*y[x]^2))+((x^2-2*x^2*y[x])/(1+x^2*y[x]^2))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log
(
x2y(x)2 + 1

)
− xArcTan(xy(x)) = c1, y(x)

]
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27.4.18 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.10, page 90

Internal problem ID [3977]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.10, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

ex(1 + x) + (y ey − x ex) y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve((exp(x)*(x+1))+(y(x)*exp(y(x))-x*exp(x))*diff(y(x),x)=0,y(x), singsol=all)� �

x ex−y(x) + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 26� �
DSolve[(Exp[x]*(x+1))+(y[x]*Exp[y[x]]-x*Exp[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2y(x)

2 − xex−y(x) = c1, y(x)
]
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27.4.19 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.11, page 90

Internal problem ID [3978]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.11, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

xy + 1
y

+ (−x+ 2y) y′
y2

= 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 20� �
dsolve(((x*y(x)+1)/y(x))+((2*y(x)-x)/y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − x

2 LambertW
(
− e

x2
4 c1x
2

)

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 32� �
DSolve[((x*y[x]+1)/y[x])+((2*y[x]-x)/y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

2ProductLog
(
−1

2xe
1
4 (x2−2c1)

)
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27.4.20 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.12, page 90

Internal problem ID [3979]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.12, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 − 3xy − 2x2 +
(
xy − x2) y′ = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 59� �
dsolve((y(x)^2-3*x*y(x)-2*x^2)+(x*y(x)-x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
c1x
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√
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3 Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 99� �
DSolve[(y[x]^2-3*x*y[x]-2*x^2)+(x*y[x]-x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
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27.4.21 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.13, page 90

Internal problem ID [3980]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.13, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y(y + 2x+ 1)− x(x+ 2y − 1) y′ = 0
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3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 493� �
dsolve((y(x)*(y(x)+2*x+1))-(x*(2*y(x)+x-1))*diff(y(x),x)=0,y(x), singsol=all)� �
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3 Solution by Mathematica
Time used: 29.364 (sec). Leaf size: 419� �
DSolve[(y[x]*(y[x]+2*x+1))-(x*(2*y[x]+x-1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
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27.4.22 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.14, page 90

Internal problem ID [3981]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.14, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y(2x− y − 1) + x(2y − x− 1) y′ = 0
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 499� �
dsolve((y(x)*(2*x-y(x)-1))+(x*(2*y(x)-x-1))*diff(y(x),x)=0,y(x), singsol=all)� �
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3 Solution by Mathematica
Time used: 30.649 (sec). Leaf size: 448� �
DSolve[(y[x]*(2*x-y[x]-1))+(x*(2*y[x]-x-1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 x

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

−
3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
3
√
2 32/3c1

− x− 1

y(x) →

(
1− i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x+ i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) →

(
1 + i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x− i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) → Indeterminate

y(x) → −x− 1
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27.4.23 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.15, page 90

Internal problem ID [3982]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.15, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve

y2 + 12yx2 +
(
2xy + 4x3) y′ = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 50� �
dsolve((y(x)^2+12*x^2*y(x))+(2*x*y(x)+4*x^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −2x3 +
√
4x6 + c1x

x

y(x) = −2x3 +
√
4x6 + c1x

x

3 Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 58� �
DSolve[(y[x]^2+12*x^2*y[x])+(2*x*y[x]+4*x^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x3 +
√
x (4x5 + c1)
x

y(x) → −2x3 +
√
x (4x5 + c1)
x
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27.4.24 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.16, page 90

Internal problem ID [3983]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.16, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

3(x+ y)2 + x(3y + 2x) y′ = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 63� �
dsolve((3*(y(x)+x)^2)+(x*(3*y(x)+2*x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−2c1x2

3 −

√
−2c21x4 + 6

6
c1x

y(x) =
−2c1x2

3 +

√
−2c21x4 + 6

6
c1x
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3 Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 135� �
DSolve[(3*(y[x]+x)^2)+(x*(3*y[x]+2*x))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −
√
2
√
−x4 + 4x2

6x

y(x) →
√
2
√
−x4 − 4x2

6x
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27.4.25 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.17, page 90

Internal problem ID [3984]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.17, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y −
(
x+ x2 + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 30� �
dsolve((y(x))-(y(x)^2+x^2+x)*diff(y(x),x)=0,y(x), singsol=all)� �

c1 +
e−2iy(x)(ix+ y(x))

2iy(x) + 2x = 0

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 18� �
DSolve[(y[x])-(y[x]^2+x^2+x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− ArcTan

(
x

y(x)

)
= c1, y(x)

]
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27.4.26 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.18, page 90

Internal problem ID [3985]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.18, page 90.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

2xy +
(
x2 + y2 + a

)
y′ = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 470� �
dsolve((2*x*y(x))+(x^2+y(x)^2+a)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

2
− 2(x2 + a)(

−12c1 + 4
√

4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21
) 1

3

y(x) = −

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

4
+ x2 + a(

−12c1 + 4
√

4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21
) 1

3

−

i
√
3


−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3

2 + 2x2+2a−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3


2

y(x) = −

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

4
+ x2 + a(

−12c1 + 4
√

4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21
) 1

3

+

i
√
3


−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3

2 + 2x2+2a−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 3.97 (sec). Leaf size: 299� �
DSolve[(2*x*y[x])+(x^2+y[x]^2+a)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a+ x2)3 + 9c12 + 3c1
)

2/3 − 2a− 2x2

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

y(x) →

(
1 + i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a+ x2)3 + 9c12 + 3c1
2 3
√
2

y(x) →

(
1− i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a+ x2)3 + 9c12 + 3c1
2 3
√
2

y(x) → 0
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27.4.27 problem Recognizable Exact Differential equations.
Integrating factors. Exercise 10.19, page 90

Internal problem ID [3986]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 10
Problem number: Recognizable Exact Differential equations. Integrating factors. Exercise
10.19, page 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

2xy + x2 + b+
(
x2 + y2 + a

)
y′ = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 810� �
dsolve((2*x*y(x)+x^2+b)+(y(x)^2+x^2+a)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

=

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

) 1
3

2
− 2(x2 + a)(

−4x3 − 12bx− 12c1 + 4
√

5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21
) 1

3

y(x) =

−

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

) 1
3

4
+ x2 + a(

−4x3 − 12bx− 12c1 + 4
√

5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21
) 1

3

−

i
√
3


−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

 1
3

2 + 2x2+2a−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

 1
3


2

y(x) =

−

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

) 1
3

4
+ x2 + a(

−4x3 − 12bx− 12c1 + 4
√

5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21
) 1

3

+

i
√
3


−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

 1
3

2 + 2x2+2a−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6x3c1 + 4a3 + 18bc1x+ 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 6.038 (sec). Leaf size: 396� �
DSolve[(2*x*y[x]+x^2+b)+(y[x]^2+x^2+a)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1
)

2/3 − 2a− 2x2

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

y(x) →

(
1 + i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

2 3
√
2

y(x) →

(
1− i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

2 3
√
2
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27.5 Chapter 2. Special types of differential equations
of the first kind. Lesson 11, Bernoulli Equations

Local contents
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27.5.1 problem Exercise 11.1, page 97
Internal problem ID [3987]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.1, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + y − x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)+y(x)=x^3,y(x), singsol=all)� �

y(x) =
x4

4 + c1
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19� �
DSolve[x*y'[x]+y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

4 + c1
x
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27.5.2 problem Exercise 11.2, page 97
Internal problem ID [3988]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.2, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + ay − b = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+a*y(x)=b,y(x), singsol=all)� �

y(x) = b

a
+ c1e−ax

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 29� �
DSolve[y'[x]+a*y[x]==b,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b

a
+ c1e

−ax

y(x) → b

a
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27.5.3 problem Exercise 11.3, page 97
Internal problem ID [3989]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.3, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ + y − y2 ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)+y(x)=y(x)^2*ln(x),y(x), singsol=all)� �

y(x) = 1
1 + c1x+ ln(x)

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 20� �
DSolve[x*y'[x]+y[x]==y[x]^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
log(x) + c1x+ 1

y(x) → 0
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27.5.4 problem Exercise 11.4, page 97
Internal problem ID [3990]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.4, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x′ + 2yx− e−y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(x(y),y)+2*y*x(y)=exp(-y^2),x(y), singsol=all)� �

x(y) = (y + c1) e−y2

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 17� �
DSolve[x'[y]+2*y*x[y]==Exp[-y^2],x[y],y,IncludeSingularSolutions -> True]� �

x(y) → e−y2(y + c1)
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27.5.5 problem Exercise 11.5, page 97
Internal problem ID [3991]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.5, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

r′ −
(
r + e−θ

)
tan (θ) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(r(theta),theta)=(r(theta)+exp(-theta))*tan(theta),r(theta), singsol=all)� �

r(θ) = c1
cos (θ) −

e−θ(sin (θ) + cos (θ))
2 cos (θ)

3 Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 24� �
DSolve[r'[\[Theta]]==(r[\[Theta]]+Exp[-\[Theta]])*Tan[\[Theta]],r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → −1
2e

−θ(tan(θ) + 1) + c1 sec(θ)
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27.5.6 problem Exercise 11.6, page 97
Internal problem ID [3992]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.6, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2xy
x2 + 1 − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)-(2*x*y(x))/(x^2+1)=1,y(x), singsol=all)� �

y(x) = (arctan(x) + c1)
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 16� �
DSolve[y'[x]-2*x*y[x]/(x^2+1)==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + 1

)
(ArcTan(x) + c1)

5645



27.5. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.5.7 problem Exercise 11.7, page 97
Internal problem ID [3993]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.7, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y − y3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)+y(x)=x*y(x)^3,y(x), singsol=all)� �

y(x) = − 2√
2 + 4 e2xc1 + 4x

y(x) = 2√
2 + 4 e2xc1 + 4x

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 50� �
DSolve[y'[x]+y[x]==x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x+ c1e2x +

1
2

y(x) → 1√
x+ c1e2x +

1
2

y(x) → 0
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27.5.8 problem Exercise 11.8, page 97
Internal problem ID [3994]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.8, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
−x3 + 1

)
y′ − 2(1 + x) y − y

5
2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve((1-x^3)*diff(y(x),x)-2*(1+x)*y(x)=y(x)^(5/2),y(x), singsol=all)� �

− c1
x2

(x−1)2 +
x

(x−1)2 +
1

(x−1)2
+ 1

y(x) 3
2
+ 3

4 (x2 + x+ 1) = 0

3 Solution by Mathematica
Time used: 1.094 (sec). Leaf size: 41� �
DSolve[(1-x^3)*y'[x]-2*(1+x)*y[x]==y[x]^(5/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 3
√
2(

−3+4c1(x−1)2
x2+x+1

)
2/3

y(x) → 0
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27.5.9 problem Exercise 11.9, page 97
Internal problem ID [3995]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.9, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

tan (θ) r′ − r −
(
tan2 (θ)

)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(tan(theta)*diff(r(theta),theta)-r(theta)=tan(theta)^2,r(theta), singsol=all)� �

r(θ) = (ln (sec (θ) + tan (θ)) + c1) sin (θ)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 43� �
DSolve[Tan[\[Theta]]*r'[\[Theta]]-r[\[Theta]]==Tan[\[Theta]]^2,r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → sin(θ)
(
− log

(
cos
(
θ

2

)
− sin

(
θ

2

))
+ log

(
sin
(
θ

2

)
+ cos

(
θ

2

))
+ c1

)
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27.5.10 problem Exercise 11.11, page 97
Internal problem ID [3996]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.11, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − 3 e−2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+2*y(x)=3*exp(-2*x),y(x), singsol=all)� �

y(x) = (3x+ c1) e−2x

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 17� �
DSolve[y'[x]+2*y[x]==3*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(3x+ c1)
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27.5.11 problem Exercise 11.12, page 97
Internal problem ID [3997]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.12, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − 3 e−2x

4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+2*y(x)=3/4*exp(-2*x),y(x), singsol=all)� �

y(x) =
(
3x
4 + c1

)
e−2x

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 22� �
DSolve[y'[x]+2*y[x]==3/4*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x(3x+ 4c1)
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27.5.12 problem Exercise 11.11, page 97
Internal problem ID [3998]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.11, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − sin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)+2*y(x)=sin(x),y(x), singsol=all)� �

y(x) = −cos(x)
5 + 2 sin(x)

5 + c1e−2x

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 26� �
DSolve[y'[x]+2*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(x)
5 − cos(x)

5 + c1e
−2x
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27.5.13 problem Exercise 11.14, page 97
Internal problem ID [3999]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.14, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+y(x)*cos(x)=exp(2*x),y(x), singsol=all)� �

y(x) =
(∫

e2x+sin(x)dx+ c1

)
e− sin(x)

3 Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 32� �
DSolve[y'[x]+y[x]*Cos[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e− sin(x)
(∫ x

1
e2K[1]+sin(K[1])dK[1] + c1

)
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27.5.14 problem Exercise 11.15, page 97
Internal problem ID [4000]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.15, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− sin (2x)
2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)*cos(x)=1/2*sin(2*x),y(x), singsol=all)� �

y(x) = sin(x)− 1 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]*Cos[x]==1/2*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1e
− sin(x) − 1
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27.5.15 problem Exercise 11.16, page 97
Internal problem ID [4001]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.16, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + y − x sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)+y(x)=x*sin(x),y(x), singsol=all)� �

y(x) = −x cos(x) + sin(x) + c1
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 19� �
DSolve[x*y'[x]+y[x]==x*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x) + c1
x
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27.5.16 problem Exercise 11.17, page 97
Internal problem ID [4002]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.17, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x2 sin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)-y(x)=x^2*sin(x),y(x), singsol=all)� �

y(x) = (− cos(x) + c1)x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 14� �
DSolve[x*y'[x]-y[x]==x^2*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(− cos(x) + c1)
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27.5.17 problem Exercise 11.18, page 97
Internal problem ID [4003]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.18, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

xy′ + y2x− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)+x*y(x)^2-y(x)=0,y(x), singsol=all)� �

y(x) = 2x
x2 + 2c1

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 23� �
DSolve[x*y'[x]+x*y[x]^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
x2 + 2c1

y(x) → 0
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27.5.18 problem Exercise 11.19, page 97
Internal problem ID [4004]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.19, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ − y(2 ln(x)y − 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)-y(x)*(2*y(x)*ln(x)-1)=0,y(x), singsol=all)� �

y(x) = 1
2 + c1x+ 2 ln(x)

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 22� �
DSolve[x*y'[x]-y[x]*(2*y[x]*Log[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log(x) + c1x+ 2

y(x) → 0
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27.5.19 problem Exercise 11.20, page 97
Internal problem ID [4005]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.20, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x2(x− 1) y′ − y2 − x(x− 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^2*(x-1)*diff(y(x),x)-y(x)^2-x*(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = x2

c1x− c1 + 1

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 25� �
DSolve[x^2*(x-1)*y'[x]-y[x]^2-x*(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

c1(−x) + 1 + c1

y(x) → 0
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27.5.20 problem Exercise 11.21, page 97
Internal problem ID [4006]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.21, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − ex = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)-y(x)=exp(x),y(0) = 1],y(x), singsol=all)� �

y(x) = ex(x+ 1)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 12� �
DSolve[{y'[x]-y[x]==Exp[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x+ 1)
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27.5.21 problem Exercise 11.22, page 97
Internal problem ID [4007]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.22, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y

x
− y2

x
= 0

With initial conditions

[y(−1) = 1]

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)+y(x)/x=y(x)^2/x,y(-1) = 1],y(x), singsol=all)� �

y(x) = 1

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x]+y[x]/x==y[x]^2/x,{y[-1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
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27.5.22 problem Exercise 11.23, page 97
Internal problem ID [4008]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.23, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

2 cos(x)y′ − y sin(x) + y3 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.311 (sec). Leaf size: 33� �
dsolve([2*cos(x)*diff(y(x),x)=y(x)*sin(x)-y(x)^3,y(0) = 1],y(x), singsol=all)� �

y(x) =
√

(2 (cos2(x))− 1) (cos(x)− sin(x))
2 (cos2(x))− 1

3 Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 14� �
DSolve[{2*Cos[x]*y'[x]==y[x]*Sin[x]-y[x]^3,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1√
sin(x) + cos(x)
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27.5.23 problem Exercise 11.24, page 97
Internal problem ID [4009]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.24, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(x− cos(y)) y′ + tan(y) = 0

With initial conditions [
y(1) = π

6

]
3 Solution by Maple
Time used: 17.408 (sec). Leaf size: 29� �
dsolve([(x-cos(y(x)))*diff(y(x),x)+tan(y(x))=0,y(1) = 1/6*Pi],y(x), singsol=all)� �

y(x) = RootOf
(
−24x sin (_Z ) + 6 sin (2_Z )− 2π − 3

√
3 + 12_Z + 12

)
3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 45� �
DSolve[{(x-Cos[y[x]])*y'[x]+Tan[y[x]]==0,{y[1]==Pi/6}},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = 1

24

(
12− 3

√
3 − 2π

)
csc(y(x)) +

(
y(x)
2 + 1

4 sin(2y(x))
)
csc(y(x)), y(x)

]
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27.5.24 problem Exercise 11.26, page 97
Internal problem ID [4010]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.26, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′ − x3 − 2y
x

+ y2

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=x^3+2/x*y(x)-1/x*y(x)^2,y(x), singsol=all)� �

y(x) = i tan
(
−ix2

2 + c1

)
x2

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 75� �
DSolve[y'[x]==x^3+2/x*y[x]-1/x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2
(
i cosh

(
x2

2

)
+ c1 sinh

(
x2

2

))
i sinh

(
x2

2

)
+ c1 cosh

(
x2

2

)
y(x) → x2 tanh

(
x2

2

)
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27.5.25 problem Exercise 11.27, page 97
Internal problem ID [4011]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.27, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 2 sec(x) tan(x) + y2 sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)=2*tan(x)*sec(x)-y(x)^2*sin(x),y(x), singsol=all)� �

y(x) = − 2(cos3(x))− c1
cos(x) (cos3(x) + c1)

3 Solution by Mathematica
Time used: 0.531 (sec). Leaf size: 29� �
DSolve[y'[x]==2*Tan[x]*Sec[x]-y[x]^2*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)− 3 cos2(x)
cos3(x) + c1

y(x) → sec(x)
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27.5.26 problem Exercise 11.28, page 97
Internal problem ID [4012]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.28, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′ − 1
x2 + y

x
+ y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=1/x^2-y(x)/x-y(x)^2,y(x), singsol=all)� �

y(x) = −tanh (− ln(x) + c1)
x

3 Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 61� �
DSolve[y'[x]==1/x^2-y[x]/x-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i tan(c1 − i log(x))
x

y(x) → x2 − e2iInterval[{0,π}]

x3 + xe2iInterval[{0,π}]
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27.5.27 problem Exercise 11.29, page 97
Internal problem ID [4013]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 11, Bernoulli
Equations
Problem number: Exercise 11.29, page 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − 1− y

x
+ y2

x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=1+y(x)/x-y(x)^2/x^2,y(x), singsol=all)� �

y(x) = tanh (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.469 (sec). Leaf size: 38� �
DSolve[y'[x]==1+y[x]/x-y[x]^2/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ 2x3

x2 + e2c1

y(x) → −x

y(x) → x
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27.6.1 problem Exercise 12.1, page 103
Internal problem ID [4014]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.1, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

2xyy′ + (1 + x) y2 − ex = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 59� �
dsolve(2*x*y(x)*diff(y(x),x)+(1+x)*y(x)^2=exp(x),y(x), singsol=all)� �

y(x) = −e−x
√
2
√

x ex (e2x + 2c1)
2x

y(x) = e−x
√
2
√
x ex (e2x + 2c1)
2x

3 Solution by Mathematica
Time used: 0.615 (sec). Leaf size: 66� �
DSolve[2*x*y[x]*y'[x]+(1+x)*y[x]^2==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
ex + 2c1e−x

√
2
√
x

y(x) →
√
ex + 2c1e−x

√
2
√
x
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27.6.2 problem Exercise 12.2, page 103
Internal problem ID [4015]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.2, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

cos(y)y′ + sin(y)− x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(cos(y(x))*diff(y(x),x)+sin(y(x))=x^2,y(x), singsol=all)� �

y(x) = arcsin
((
exx2 − 2x ex + 2 ex − c1

)
e−x
)

3 Solution by Mathematica
Time used: 4.119 (sec). Leaf size: 22� �
DSolve[Cos[y[x]]*y'[x]+Sin[y[x]]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
(x− 2)x− 2c1e−x + 2

)
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27.6.3 problem Exercise 12.3, page 103
Internal problem ID [4016]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.3, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(x+ 1) y′ − 1− y − (x+ 1)
√

1 + y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 160� �
dsolve((x+1)*diff(y(x),x)-(y(x)+1)=(x+1)*sqrt(y(x)+1),y(x), singsol=all)� �

√
y(x) + 1 x

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
)

+ 2x
(−x2 − 2x+ y(x))

(√
y(x) + 1 − x− 1

)
+ x2

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
)

+
√

y(x) + 1
(−x2 − 2x+ y(x))

(√
y(x) + 1 − x− 1

)
+ 1

(−x2 − 2x+ y(x))
(√

y(x) + 1 − x− 1
) − c1 = 0
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3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 60� �
DSolve[(x+1)*y'[x]-(y[x]+1)==(x+1)*Sqrt[y[x]+1],y[x],x,IncludeSingularSolutions -> True]� �

Solve


2
√

y(x) + 1 ArcTan
(

x+1√
−y(x)− 1

)
√

−y(x)− 1

+ log
(
y(x)− (x+ 1)2 + 1

)
− log(x+ 1) = c1, y(x)
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27.6.4 problem Exercise 12.4, page 103
Internal problem ID [4017]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.4, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

ey(y′ + 1)− ex = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 16� �
dsolve(exp(y(x))*(diff(y(x),x)+1)=exp(x),y(x), singsol=all)� �

y(x) = x+ ln
(
c1e−2x

2 + 1
2

)

3 Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 22� �
DSolve[Exp[y[x]]*(y'[x]+1)==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ log
(
e2x

2 + c1

)
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27.6.5 problem Exercise 12.5, page 103
Internal problem ID [4018]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.5, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ sin(y) + sin(x) cos(y)− sin(x) = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)*sin(y(x))+sin(x)*cos(y(x))=sin(x),y(x), singsol=all)� �

y(x) = arccos
(
e− cos(x)c1 + 1

)
3 Solution by Mathematica
Time used: 7.345 (sec). Leaf size: 31� �
DSolve[y'[x]*Sin[y[x]]+Sin[x]*Cos[y[x]]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → 2ArcSin
(
e

1
4 (−2 cos(x)+c1)

)
y(x) → 0
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27.6.6 problem Exercise 12.6, page 103
Internal problem ID [4019]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.6, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(x− y)2 y′ − 4 = 0

3 Solution by Maple
Time used: 0.373 (sec). Leaf size: 27� �
dsolve((x-y(x))^2*diff(y(x),x)=4,y(x), singsol=all)� �

y(x)− ln (−x+ y(x) + 2) + ln (−x+ y(x)− 2)− c1 = 0

3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 36� �
DSolve[(x-y[x])^2*y'[x]==4,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− 4

(
1
4 log(y(x)− x+ 2)− 1

4 log(−y(x) + x+ 2)
)

= c1, y(x)
]
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27.6.7 problem Exercise 12.7, page 103
Internal problem ID [4020]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.7, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ − y −
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.335 (sec). Leaf size: 50� �
DSolve[x*y'[x]-y[x]==Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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27.6.8 problem Exercise 12.8, page 103
Internal problem ID [4021]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.8, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(3x+ 2y + 1) y′ + 4x+ 3y + 2 = 0

3 Solution by Maple
Time used: 0.717 (sec). Leaf size: 33� �
dsolve((3*x+2*y(x)+1)*diff(y(x),x)+(4*x+3*y(x)+2)=0,y(x), singsol=all)� �

y(x) = −2−
3c1(x−1)

2 +

√
(x− 1)2 c21 + 4

2
c1

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 57� �
DSolve[(3*x+2*y[x]+1)*y'[x]+(4*x+3*y[x]+2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−3x−

√
(x− 1)2 + 4c1 − 1

)
y(x) → 1

2

(
−3x+

√
(x− 1)2 + 4c1 − 1

)
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27.6.9 problem Exercise 12.9, page 103
Internal problem ID [4022]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.9, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
−y2 + x2) y′ − 2xy = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 45� �
dsolve((x^2-y(x)^2)*diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 1
2c1

y(x) =
1 +

√
−4c21x2 + 1
2c1

3 Solution by Mathematica
Time used: 0.485 (sec). Leaf size: 66� �
DSolve[(x^2-y[x]^2)*y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + e2c1

)
y(x) → 1

2

(√
−4x2 + e2c1 + ec1

)
y(x) → 0
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27.6.10 problem Exercise 12.10, page 103
Internal problem ID [4023]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.10, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y +
(
1 + y2e2x

)
y′ = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 18� �
dsolve(y(x)+(1+y(x)^2*exp(2*x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−x√
LambertW (c1e−2x)

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 52� �
DSolve[y[x]+(1+y[x]^2*Exp[2*x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − e−x√
ProductLog (e−2x+2c1)

y(x) → e−x√
ProductLog (e−2x+2c1)
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27.6.11 problem Exercise 12.11, page 103
Internal problem ID [4024]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.11, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

yx2 + y2 + y′x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve((x^2*y(x)+y(x)^2)+x^3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 3x2

3x3c1 − 1

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 26� �
DSolve[(x^2*y[x]+y[x]^2)+x^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x2

−1 + 3c1x3

y(x) → 0
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27.6.12 problem Exercise 12.12, page 103
Internal problem ID [4025]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.12, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y2ey2x + 4x3 +
(
2xy ey2x − 3y2

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve((y(x)^2*exp(x*y(x)^2)+4*x^3)+(2*x*y(x)*exp(x*y(x)^2)-3*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

exy(x)2 + x4 − y(x)3 + c1 = 0

3 Solution by Mathematica
Time used: 0.295 (sec). Leaf size: 24� �
DSolve[(y[x]^2*Exp[x*y[x]^2]+4*x^3)+(2*x*y[x]*Exp[x*y[x]^2]-3*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x4 + exy(x)

2 − y(x)3 = c1, y(x)
]
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27.6.13 problem Exercise 12.13, page 103
Internal problem ID [4026]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.13, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ −
(
x2 + 2y − 1

) 2
3 + x = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x^2+2*y(x)-1)^(2/3)-x,y(x), singsol=all)� �

x− 3(x2 + 2y(x)− 1)
1
3

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 40� �
DSolve[y'[x]==(x^2+2*y[x]-1)^(2/3)-x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
54
(
8x3 − 3(9 + 8c1)x2 + 24c12x+ 27− 8c13

)
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27.6.14 problem Exercise 12.14, page 103
Internal problem ID [4027]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.14, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ + y − x2(1 + ex) y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x)+y(x)=x^2*(1+exp(x))*y(x)^2,y(x), singsol=all)� �

y(x) = − 1
(x+ ex − c1)x

3 Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 55� �
DSolve[x*y'[x]+y[x]==x^2*(1+exp[x])*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−x
∫ x

1 (exp(K[1]) + 1)dK[1] + c1x

y(x) → 0

y(x) → − 1
x
∫ x

1 (exp(K[1]) + 1)dK[1]
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27.6.15 problem Exercise 12.15, page 103
Internal problem ID [4028]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.15, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y − xy ln(x)− 2x ln(x)y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve((2*y(x)-x*y(x)*ln(x))-2*x*ln(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 ln(x)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 22� �
DSolve[(2*y[x]-x*y[x]*Log[x])-2*x*Log[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2 log(x)

y(x) → 0
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27.6.16 problem Exercise 12.16, page 103
Internal problem ID [4029]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.16, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + ay − k ebx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)+a*y(x)=k*exp(b*x),y(x), singsol=all)� �

y(x) =
(
k ex(a+b)

a+ b
+ c1

)
e−ax

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 33� �
DSolve[y'[x]+a*y[x]==k*Exp[b*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−ax

(
kex(a+b) + c1(a+ b)

)
a+ b
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27.6.17 problem Exercise 12.17, page 103
Internal problem ID [4030]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.17, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x+ y)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=(x+y(x))^2,y(x), singsol=all)� �

y(x) = −x− tan (c1 − x)

3 Solution by Mathematica
Time used: 0.464 (sec). Leaf size: 14� �
DSolve[y'[x]==(x+y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(x+ c1)
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27.6.18 problem Exercise 12.18, page 103
Internal problem ID [4031]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.18, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 8y3x3 + 2xy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)+8*x^3*y(x)^3+2*x*y(x)=0,y(x), singsol=all)� �

y(x) = 1√
e2x2c1 − 4x2 − 2

y(x) = − 1√
e2x2c1 − 4x2 − 2

3 Solution by Mathematica
Time used: 0.381 (sec). Leaf size: 58� �
DSolve[y'[x]+8*x^3*y[x]^3+2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−4x2 + c1e2x

2 − 2

y(x) → 1√
−4x2 + c1e2x

2 − 2
y(x) → 0
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27.6.19 problem Exercise 12.19, page 103
Internal problem ID [4032]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.19, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve (
xy
√

x2 − y2 + x
)
y′ − y + x2

√
x2 − y2 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 34� �
dsolve((x*y(x)*sqrt(x^2-y(x)^2)+x)*diff(y(x),x)=y(x)-x^2*sqrt(x^2-y(x)^2),y(x), singsol=all)� �

y(x)2
2 + arctan

(
y(x)√

x2 − y(x)2

)
+ x2

2 − c1 = 0

3 Solution by Mathematica
Time used: 1.72 (sec). Leaf size: 44� �
DSolve[(x*y[x]*Sqrt[x^2-y[x]^2]+x)*y'[x]==y[x]-x^2*Sqrt[x^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−ArcTan

(√
x2 − y(x)2
y(x)

)
+ x2

2 + y(x)2
2 = c1, y(x)

]
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27.6.20 problem Exercise 12.20, page 103
Internal problem ID [4033]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.20, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + ay − b sin (kx) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
dsolve(diff(y(x),x)+a*y(x)=b*sin(k*x),y(x), singsol=all)� �

y(x) = c1e−ax − b(k cos (kx)− sin (kx) a)
a2 + k2

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 40� �
DSolve[y'[x]+a*y[x]==b*Sin[k*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b(a sin(kx)− k cos(kx))
a2 + k2 + c1e

−ax
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27.6.21 problem Exercise 12.21, page 103
Internal problem ID [4034]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.21, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y2 + 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)-y(x)^2+1=0,y(x), singsol=all)� �

y(x) = − tanh (ln(x) + c1)

3 Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 33� �
DSolve[x*y'[x]-y[x]^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 2
1 + e2c1x2

y(x) → −1

y(x) → 1
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27.6.22 problem Exercise 12.22, page 103
Internal problem ID [4035]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.22, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
y2 + a sin(x)

)
y′ − cos(x) = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 41� �
dsolve((y(x)^2+a*sin(x))*diff(y(x),x)=cos(x),y(x), singsol=all)� �

−e−ay(x) sin(x)− (a2y(x)2 + 2ay(x) + 2) e−ay(x)

a3
+ c1 = 0

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 45� �
DSolve[(y[x]^2+a*Sin[x])*y'[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
sin(x)

(
−e−ay(x))− e−ay(x)(a2y(x)2 + 2ay(x) + 2)

a3
= c1, y(x)

]
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27.6.23 problem Exercise 12.23, page 103
Internal problem ID [4036]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.23, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − x e
y
x − x− y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x)=x*exp(y(x)/x)+x+y(x),y(x), singsol=all)� �

y(x) =
(
ln
(
− x

x ec1 − 1

)
+ c1

)
x

3 Solution by Mathematica
Time used: 1.002 (sec). Leaf size: 30� �
DSolve[x*y'[x]==x*Exp[y[x]/x]+x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log
(
−1 + 1

1 + ec1x

)
y(x) → iπx
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27.6.24 problem Exercise 12.24, page 103
Internal problem ID [4037]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.24, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− e− sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)+y(x)*cos(x)=exp(-sin(x)),y(x), singsol=all)� �

y(x) = (c1 + x) e− sin(x)

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 16� �
DSolve[y'[x]+y[x]*Cos[x]==Exp[-Sin[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1)e− sin(x)
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27.6.25 problem Exercise 12.25, page 103
Internal problem ID [4038]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.25, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

xy′ − y(ln (xy)− 1) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x)-y(x)*(ln(x*y(x))-1)=0,y(x), singsol=all)� �

y(x) = e
x
c1

x

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 24� �
DSolve[x*y'[x]-y[x]*(Log[x*y[x]]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

x

y(x) → 1
x
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27.6.26 problem Exercise 12.26, page 103
Internal problem ID [4039]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.26, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′x3 − y2 − yx2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^3*diff(y(x),x)-y(x)^2-x^2*y(x)=0,y(x), singsol=all)� �

y(x) = x2

c1x+ 1

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 22� �
DSolve[x^3*y'[x]-y[x]^2-x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + c1x

y(x) → 0
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27.6.27 problem Exercise 12.27, page 103
Internal problem ID [4040]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.27, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + ay + b xn = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)+a*y(x)+b*x^n=0,y(x), singsol=all)� �

y(x) = − b xn

a+ n
+ x−ac1

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 25� �
DSolve[x*y'[x]+a*y[x]+b*x^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − bxn

a+ n
+ c1x

−a
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27.6.28 problem Exercise 12.28, page 103
Internal problem ID [4041]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.28, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − x sin
(y
x

)
− y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)-x*sin(y(x)/x)-y(x)=0,y(x), singsol=all)� �

y(x) = arctan
(

2xc1
c21x

2 + 1 ,−
c21x

2 − 1
c21x

2 + 1

)
x

3 Solution by Mathematica
Time used: 1.707 (sec). Leaf size: 41� �
DSolve[x*y'[x]-x*Sin[y[x]/x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(ec1x)

y(x) → 0

y(x) → πx(−1)
⌊
1
2−

arg(x)
π

⌋
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27.6.29 problem Exercise 12.29, page 103
Internal problem ID [4042]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.29, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve (
xy − x2) y′ + y2 − 3xy − 2x2 = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 59� �
dsolve((x*y(x)-x^2)*diff(y(x),x)+y(x)^2-3*x*y(x)-2*x^2=0,y(x), singsol=all)� �

y(x) =
c1x

2 −
√

2c21x4 + 1
c1x

y(x) =
c1x

2 +
√
2c21x4 + 1

c1x
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3 Solution by Mathematica
Time used: 0.336 (sec). Leaf size: 99� �
DSolve[(x*y[x]-x^2)*y'[x]+y[x]^2-3*x*y[x]-2*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x4 + e2c1

x

y(x) → x+
√
2x4 + e2c1

x

y(x) → x−
√
2
√
x4

x

y(x) →
√
2
√
x4

x
+ x
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27.6.30 problem Exercise 12.30, page 103
Internal problem ID [4043]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.30, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
6xy + x2 + 3

)
y′ + 3y2 + 2xy + 2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 71� �
dsolve((6*x*y(x)+x^2+3)*diff(y(x),x)+3*y(x)^2+2*x*y(x)+2*x=0,y(x), singsol=all)� �

y(x) = −x2 − 3 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9
6x

y(x) = −x2 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9 + 3
6x

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 79� �
DSolve[(6*x*y[x]+x^2+3)*y'[x]+3*y[x]^2+2*x*y[x]+2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) + 3

6x

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) − 3

6x
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27.6.31 problem Exercise 12.31, page 103
Internal problem ID [4044]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.31, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

x2y′ + y2 + xy + x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x)+y(x)^2+x*y(x)+x^2=0,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 − 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 25� �
DSolve[x^2*y'[x]+y[x]^2+x*y[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1 + 1

log(x)− c1

)
y(x) → −x

5701



27.6. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.6.32 problem Exercise 12.32, page 103
Internal problem ID [4045]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.32, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 − 1

)
y′ + 2xy − cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x^2-1)*diff(y(x),x)+2*x*y(x)-cos(x)=0,y(x), singsol=all)� �

y(x) = sin(x) + c1
(x− 1) (x+ 1)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18� �
DSolve[(x^2-1)*y'[x]+2*x*y[x]-Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1
x2 − 1
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27.6.33 problem Exercise 12.33, page 103
Internal problem ID [4046]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.33, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
yx2 − 1

)
y′ + y2x− 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
dsolve((x^2*y(x)-1)*diff(y(x),x)+x*y(x)^2-1=0,y(x), singsol=all)� �

y(x) = 1 +
√

−2c1x2 + 2x3 + 1
x2

y(x) = −−1 +
√

−2c1x2 + 2x3 + 1
x2

3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 55� �
DSolve[(x^2*y[x]-1)*y'[x]+x*y[x]^2-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√
1 + x2(2x+ c1)

x2

y(x) → 1 +
√

1 + x2(2x+ c1)
x2
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27.6.34 problem Exercise 12.34, page 103
Internal problem ID [4047]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.34, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ + xy − 3y2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve((x^2-1)*diff(y(x),x)+x*y(x)-3*x*y(x)^2=0,y(x), singsol=all)� �

y(x) = 1
3 +

√
x− 1

√
x+ 1 c1

3 Solution by Mathematica
Time used: 0.405 (sec). Leaf size: 35� �
DSolve[(x^2-1)*y'[x]+x*y[x]-3*x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3 + ec1

√
x2 − 1

y(x) → 0

y(x) → 1
3
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27.6.35 problem Exercise 12.35, page 103
Internal problem ID [4048]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.35, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ − 2xy ln(y) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 13� �
dsolve((x^2-1)*diff(y(x),x)-2*x*y(x)*ln(y(x))=0,y(x), singsol=all)� �

y(x) = ec1(x+1)(x−1)

3 Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 22� �
DSolve[(x^2-1)*y'[x]-2*x*y[x]*Log[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1
(
x2−1

)
y(x) → 1
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27.6.36 problem Exercise 12.36, page 103
Internal problem ID [4049]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.36, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x2 + y2 + 1

)
y′ + 2xy + x2 + 3 = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 570� �
dsolve((x^2+y(x)^2+1)*diff(y(x),x)+2*x*y(x)+x^2+3=0,y(x), singsol=all)� �

y(x) =

(
−4x3 − 12c1 − 36x+ 4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

) 1
3

2
− 2(x2 + 1)(

−4x3 − 12c1 − 36x+ 4
√

5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4
) 1

3

y(x) = −

(
−4x3 − 12c1 − 36x+ 4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

) 1
3

4
+ x2 + 1(

−4x3 − 12c1 − 36x+ 4
√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

) 1
3

−

i
√
3


−4x3−12c1−36x+4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

 1
3

2 + 2x2+2−4x3−12c1−36x+4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

 1
3


2

y(x) = −

(
−4x3 − 12c1 − 36x+ 4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

) 1
3

4
+ x2 + 1(

−4x3 − 12c1 − 36x+ 4
√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

) 1
3

+

i
√
3


−4x3−12c1−36x+4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

 1
3

2 + 2x2+2−4x3−12c1−36x+4

√
5x6 + 6x3c1 + 30x4 + 9c21 + 54c1x+ 93x2 + 4

 1
3


2
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3 Solution by Mathematica
Time used: 4.899 (sec). Leaf size: 405� �
DSolve[(x^2+y[x]^2+1)*y'[x]+2*x*y[x]+x^2+3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−2x2 + 3

√
2
(
−x(x2 + 9) +

√
93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1

)
2/3 − 2

22/3 3
√

−x (x2 + 9) +
√

93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1

y(x)

→
2 3
√
−2 (x2 + 1) + (−2)2/3

(
−x(x2 + 9) +

√
93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1

)
2/3

2 3
√

−x (x2 + 9) +
√

93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1

y(x) →
(x2 + 1)Root

[
#13 + 2&, 2

]
3
√

−x (x2 + 9) +
√

93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1

− 3

√
−1
2

3
√

−x (x2 + 9) +
√

93x2 − 6c1 (x2 + 9)x+ 5 (x2 + 6)x4 + 4 + 9c12 + 3c1
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27.6.37 problem Exercise 12.37, page 103
Internal problem ID [4050]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.37, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + y + (1 + sin(x)) cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)*cos(x)+y(x)+(1+sin(x))*cos(x)=0,y(x), singsol=all)� �

y(x) = sin(x) + 2 ln (cos(x))− 2 ln (sec(x) + tan(x)) + c1
sec(x) + tan(x)

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 40� �
DSolve[y'[x]*Cos[x]+y[x]+(1+Sin[x])*Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2 tanh−1(tan(x2 ))(sin(x) + 4 log
(
cos
(x
2

)
− sin

(x
2

))
+ c1

)
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27.6.38 problem Exercise 12.38, page 103
Internal problem ID [4051]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.38, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve (
2xy + 4x3) y′ + y2 + 12yx2 = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 50� �
dsolve((2*x*y(x)+4*x^3)*diff(y(x),x)+y(x)^2+12*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = −2x3 +
√
4x6 + c1x

x

y(x) = −2x3 +
√
4x6 + c1x

x

3 Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 58� �
DSolve[(2*x*y[x]+4*x^3)*y'[x]+y[x]^2+12*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x3 +
√

x (4x5 + c1)
x

y(x) → −2x3 +
√

x (4x5 + c1)
x
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27.6.39 problem Exercise 12.39, page 103
Internal problem ID [4052]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.39, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve (
x2 − y

)
y′ + x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve((x^2-y(x))*diff(y(x),x)+x=0,y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
4c1e−2x2−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 29� �
DSolve[(x^2-y[x])*y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−e−2x2−1+c1

))
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27.6.40 problem Exercise 12.40, page 103
Internal problem ID [4053]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.40, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class A]]

Solve (
x2 − y

)
y′ − 4xy = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 53� �
dsolve((x^2-y(x))*diff(y(x),x)-4*x*y(x)=0,y(x), singsol=all)� �

y(x) = −
c1

(
−c1 +

√
c21 − 4x2

)
2 − x2

y(x) =
c1

(
c1 +

√
c21 − 4x2

)
2 − x2
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3 Solution by Mathematica
Time used: 1.719 (sec). Leaf size: 206� �
DSolve[(x^2-y[x])*y'[x]-4*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + 2− 2i
i

√
2√

e
2c1
9 x2 − i

− (1− i)



y(x) → x2

1 + 2− 2i

(−1 + i)− i

√
2√

e
2c1
9 x2 − i



y(x) → x2

1 + 2− 2i

(−1 + i)−
√
2√

e
2c1
9 x2 + i



y(x) → x2

1 + 2− 2i√
2√

e
2c1
9 x2 + i

− (1− i)


y(x) → 0

y(x) → −x2
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27.6.41 problem Exercise 12.41, page 103
Internal problem ID [4054]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.41, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xyy′ + x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(x*y(x)*diff(y(x),x)+x^2+y(x)^2=0,y(x), singsol=all)� �

y(x) = −
√
−2x4 + 4c1

2x

y(x) =
√

−2x4 + 4c1
2x

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 46� �
DSolve[x*y[x]*y'[x]+x^2+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x4

2 + c1

x

y(x) →

√
−x4

2 + c1

x
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27.6.42 problem Exercise 12.42, page 103
Internal problem ID [4055]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.42, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2xyy′ + 3x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(2*x*y(x)*diff(y(x),x)+3*x^2-y(x)^2=0,y(x), singsol=all)� �

y(x) =
√

c1x− 3x2

y(x) = −
√

c1x− 3x2

3 Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 35� �
DSolve[2*x*y[x]*y'[x]+3*x^2-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x(−3x+ c1)

y(x) →
√
x(−3x+ c1)
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27.6.43 problem Exercise 12.43, page 103
Internal problem ID [4056]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.43, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
2y3x− x4) y′ + 2yx3 − y4 = 0
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3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 447� �
dsolve((2*x*y(x)^3-x^4)*diff(y(x),x)+2*x^3*y(x)-y(x)^4=0,y(x), singsol=all)� �

y(x) =

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

6c1

+ x12 2
3

6

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

−

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3


2

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27x3c31 − 4)

c1

 c21

 1
3

+

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27x3c31 − 4)

c1

c21


1
3


2
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3 Solution by Mathematica
Time used: 7.882 (sec). Leaf size: 383� �
DSolve[(2*x*y[x]^3-x^4)*y'[x]+2*x^3*y[x]-y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 + 2 3

√
3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
(−1)2/3 3

√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 − 2 3

√
−3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
− 3
√
−2 6

√
3
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 −

((√
3 − 3i

)
ec1x

)
22/335/6 3

√
−9x3 +

√
81x6 − 12e3c1x3

y(x) →
3
√√

x6 − x3

3
√
2

y(x) → − 3

√
−1
2

3
√√

x6 − x3

y(x) →
(−1)2/3 3

√√
x6 − x3

3
√
2
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27.6.44 problem Exercise 12.44, page 103
Internal problem ID [4057]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.44, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

(xy − 1)2 xy′ +
(
1 + y2x2) y = 0

3 Solution by Maple
Time used: 0.151 (sec). Leaf size: 34� �
dsolve((x*y(x)-1)^2*x*diff(y(x),x)+(x^2*y(x)^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e_Z ln(x)−e2_Z+2c1e_Z+2_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 25� �
DSolve[(x*y[x]-1)^2*x*y'[x]+(x^2*y[x]^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)− 1

xy(x) − 2 log(y(x)) = c1, y(x)
]
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27.6.45 problem Exercise 12.45, page 103
Internal problem ID [4058]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.45, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
x2 + y2

)
y′ + 2x(2x+ y) = 0
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3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 417� �
dsolve((x^2+y(x)^2)*diff(y(x),x)+2*x*(2*x+y(x))=0,y(x), singsol=all)� �

y(x) =

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 − 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

√
c1

y(x)

=

−

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

4 + x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3
−

i

√
3



4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 + 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3


2

√
c1

y(x)

=

−

4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

4 + x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3
+

i

√
3



4−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3

2 + 2x2c14−16x3c
3
2
1 +4

√
20x6c31 − 8x3c

3
2
1 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 1.553 (sec). Leaf size: 554� �
DSolve[(x^2+y[x]^2)*y'[x]+2*x*(2*x+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

2 3
√
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

22/3 3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → 3
√√

5
√
x6 − 2x3 − x2

3
√√

5
√
x6 − 2x3

y(x) →

(
1− i

√
3
)
x2 +

(
−1− i

√
3
)(√

5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3

y(x) →

(
1 + i

√
3
)
x2 + i

(√
3 + i

)(√
5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3

5722



27.6. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

27.6.46 problem Exercise 12.46, page 103
Internal problem ID [4059]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.46, page 103.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

3y′y2x+ y3 − 2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 99� �
dsolve(3*x*y(x)^2*diff(y(x),x)+y(x)^3-2*x=0,y(x), singsol=all)� �

y(x) = ((x2 + c1)x2)
1
3

x

y(x) = −((x2 + c1)x2)
1
3

2x − i
√
3 ((x2 + c1)x2)

1
3

2x

y(x) = −((x2 + c1)x2)
1
3

2x + i
√
3 ((x2 + c1)x2)

1
3

2x
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3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 72� �
DSolve[3*x*y[x]^2*y'[x]+y[x]^3-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x2 + c1

3
√
x

y(x) → −
3
√
−1 3

√
x2 + c1

3
√
x

y(x) → (−1)2/3 3
√
x2 + c1

3
√
x
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27.6.47 problem Exercise 12.47, page 103
Internal problem ID [4060]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.47, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2y′y3 + y2x− x3 = 0
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3 Solution by Maple
Time used: 0.332 (sec). Leaf size: 711� �
dsolve(2*y(x)^3*diff(y(x),x)+x*y(x)^2-x^3=0,y(x), singsol=all)� �

y(x) = −

√√√√√√2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

+ 2c21x4(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3
− 2c1x2

2√c1

y(x) =

√√√√√√2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

+ 2c21x4(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3
− 2c1x2

2√c1

y(x) =

−

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√

x6c31 + 1
) 1

3
− 2c1x2 − 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x)

=

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√
x6c31 + 1

) 1
3
− 2c1x2 − 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x) =

−

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√

x6c31 + 1
) 1

3
− 2c1x2 + 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

y(x)

=

√√√√√√√√−
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

− c21x
4(

2 + x6c31 + 2
√
x6c31 + 1

) 1
3
− 2c1x2 + 2i

√
3


(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3

2 − c21x
4

2
(
2 + x6c31 + 2

√
x6c31 + 1

) 1
3


2√c1

5726



27.6. Chapter 2. Special types of . . . CHAPTER 27. ORDINARY . . .

3 Solution by Mathematica
Time used: 46.134 (sec). Leaf size: 1031� �
DSolve[2*y[x]^3*y'[x]+x*y[x]^2-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ −

√√√√ 3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − x2 + x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

√
2

y(x) →

√√√√ 3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − x2 + x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

√
2

y(x) →

−1
2

√√√√√(−1− i
√
3
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

i
(√

3 + i
)
x4

3
√
x6 + 2

√
e24c1 − e12c1x6 − 2e12c1

y(x)

→ 1
2

√√√√√(−1− i
√
3
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

i
(√

3 + i
)
x4

3
√
x6 + 2

√
e24c1 − e12c1x6 − 2e12c1

y(x) →

−1
2

√√√√√i
(√

3 + i
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

(
−1− i

√
3
)
x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

y(x)

→ 1
2

√√√√√i
(√

3 + i
)

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1 − 2x2 +

(
−1− i

√
3
)
x4

3
√

x6 + 2
√
e24c1 − e12c1x6 − 2e12c1

y(x) → −

√
3√
x6 − x2 + (x6)2/3

x2
√
2

y(x) →

√
3√
x6 − x2 + (x6)2/3

x2
√
2

y(x) → −1
2

√√√√
i
(√

3 + i
)

3√
x6 − 2x2 +

(
−1− i

√
3
)
(x6)2/3

x2

y(x) → 1
2

√√√√
i
(√

3 + i
)

3√
x6 − 2x2 +

(
−1− i

√
3
)
(x6)2/3

x2

y(x) → −1
2

√√√√(
−1− i

√
3
)

3√
x6 − 2x2 +

i
(√

3 + i
)
(x6)2/3

x2

y(x) → 1
2

√√√√(
−1− i

√
3
)

3√
x6 − 2x2 +

i
(√

3 + i
)
(x6)2/3

x2
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27.6.48 problem Exercise 12.48, page 103
Internal problem ID [4061]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.48, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
2xy3 + xy + x2) y′ − xy + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve((2*x*y(x)^3+x*y(x)+x^2)*diff(y(x),x)-x*y(x)+y(x)^2=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−e3_Z−e_Z ln(x)+c1e_Z−_Z e_Z+x

)

3 Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 23� �
DSolve[(2*x*y[x]^3+x*y[x]+x^2)*y'[x]-x*y[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 − x

y(x) + log(y(x)) + log(x) = c1, y(x)
]
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27.6.49 problem Exercise 12.49, page 103
Internal problem ID [4062]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.49, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
2y3 + y

)
y′ − 2x3 − x = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 113� �
dsolve((2*y(x)^3+y(x))*diff(y(x),x)-2*x^3-x=0,y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) = −

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2
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3 Solution by Mathematica
Time used: 0.704 (sec). Leaf size: 143� �
DSolve[(2*y[x]^3+y[x])*y'[x]-2*x^3-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) → −

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2
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27.6.50 problem Exercise 12.50, page 103
Internal problem ID [4063]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 2. Special types of differential equations of the first kind. Lesson 12, Miscella-
neous Methods
Problem number: Exercise 12.50, page 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex−y + ex = 0

3 Solution by Maple
Time used: 0.156 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)-exp(x-y(x))+exp(x)=0,y(x), singsol=all)� �

y(x) = −ex + ln
(
−1 + eex+c1

)
− c1

3 Solution by Mathematica
Time used: 0.45 (sec). Leaf size: 23� �
DSolve[y'[x]-Exp[x-y[x]]+Exp[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
1 + e−ex+c1

)
y(x) → 0
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27.7 Chapter 4. Higher order linear differential
equations. Lesson 20. Constant coefficients

Local contents
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27.7.1 problem Exercise 20.1, page 220
Internal problem ID [4064]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.1, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−2x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19� �
DSolve[y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
2c1e

−2x
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27.7.2 problem Exercise 20.2, page 220
Internal problem ID [4065]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.2, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-3*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2ex + c1)
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27.7.3 problem Exercise 20.3, page 220
Internal problem ID [4066]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.3, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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27.7.4 problem Exercise 20.5, page 220
Internal problem ID [4067]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.5, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

6y′′ − 11y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(6*diff(y(x),x$2)-11*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e

4x
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]-11*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2

(√
105 −11

)
x
(
c2e

√
105 x + c1

)
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27.7.5 problem Exercise 20.6, page 220
Internal problem ID [4068]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.6, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(√

2 −1
)
x + c2e−

(
1+

√
2
)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''[x]+2*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
−
((

1+
√
2
)
x
)(

c2e
2
√
2 x + c1

)
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27.7.6 problem Exercise 20.7, page 220
Internal problem ID [4069]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.7, page 220.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − 10y′ − 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-10*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e3x + c2e
(
−2+

√
2
)
x + c3e−

(
2+

√
2
)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 43� �
DSolve[y'''[x]+y''[x]-10*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−
((

2+
√
2
)
x
)
+ c2e

(√
2 −2

)
x + c3e

3x
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27.7.7 problem Exercise 20.8, page 220
Internal problem ID [4070]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.8, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y′′′ − 4y′′ + 4y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$4)-diff(y(x),x$3)-4*diff(y(x),x$2)+4*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e2x + c3e−2x + c4ex

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 36� �
DSolve[y''''[x]-y'''[x]-4*y''[x]+4*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2c1e

−2x + c2e
x + 1

2c3e
2x + c4
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27.7.8 problem Exercise 20.9, page 220
Internal problem ID [4071]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.9, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y′′′ + y′′ − 4y′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$4)+4*diff(y(x),x$3)+diff(y(x),x$2)-4*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3e
(
−2+

√
2
)
x + c4e−

(
2+

√
2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 49� �
DSolve[y''''[x]+4*y'''[x]+y''[x]-4*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−
((

2+
√
2
)
x
)
+ c2e

(√
2 −2

)
x + c3e

−x + c4e
x
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27.7.9 problem Exercise 20.10, page 220
Internal problem ID [4072]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.10, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − a2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$4)-a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
√
a x + c2e−

√
a x + c3 sin

(√
a x

)
+ c4 cos

(√
a x

)
3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 53� �
DSolve[y''''[x]-a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
−
√
a x + c4e

√
a x + c1 cos

(√
a x
)
+ c3 sin

(√
a x
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.10 problem Exercise 20.11, page 220
Internal problem ID [4073]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.11, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2ky′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)-2*k*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
k+

√
k2+2

)
x + c2e

(
k−

√
k2+2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 44� �
DSolve[y''[x]-2*k*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e

(
k−

√
k2+2

)
x + c2e

(√
k2+2 +k

)
x

5742



27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.11 problem Exercise 20.12, page 220
Internal problem ID [4074]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.12, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4ky′ − 12k2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)+4*k*diff(y(x),x)-12*k^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2kx + c2e−6kx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]+4*k*y'[x]-12*k^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−6kx(c2e8kx + c1
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.12 problem Exercise 20.13, page 220
Internal problem ID [4075]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.13, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

y′′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$4)=0,y(x), singsol=all)� �

y(x) = 1
6x

3c1 +
1
2c2x

2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(c4x+ c3) + c2) + c1
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.13 problem Exercise 20.14, page 220
Internal problem ID [4076]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.14, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2e−2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+4*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2x+ c1)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.14 problem Exercise 20.15, page 220
Internal problem ID [4077]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.15, page 220.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

3y′′′ + 5y′′ + y′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(3*diff(y(x),x$3)+5*diff(y(x),x$2)+diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
3 + c2e−x + c3e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[3*y'''[x]+5*y''[x]+y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

4x/3 + c3x+ c2
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.15 problem Exercise 20.16, page 220
Internal problem ID [4078]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.16, page 220.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 6y′′ + 12y′ − 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+12*diff(y(x),x)-8*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx+ c3e2xx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[y'''[x]-6*y''[x]+12*y'[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x(c3x+ c2) + c1)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.16 problem Exercise 20.17, page 220
Internal problem ID [4079]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.17, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2ay′ + a2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*a*diff(y(x),x)+a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax + c2eaxx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-2*a*y'[x]+a^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eax(c2x+ c1)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.17 problem Exercise 20.18, page 220
Internal problem ID [4080]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.18, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 3y′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$4)+3*diff(y(x),x$3)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3x
2 + c4e−3x

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 28� �
DSolve[y''''[x]+3*y'''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
27c1e

−3x + x(c4x+ c3) + c2

5749



27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.18 problem Exercise 20.19, page 220
Internal problem ID [4081]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.19, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 2y′′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$4)-2*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3ex
√
2 + c4e−x

√
2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 42� �
DSolve[y''''[x]-2*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−
√
2 x
(
c1e

2
√
2 x + c2

)
+ c4x+ c3
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.19 problem Exercise 20.20, page 220
Internal problem ID [4082]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.20, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′′ − 11y′′ − 12y′ + 36y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)-11*diff(y(x),x$2)-12*diff(y(x),x)+36*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx+ c3e−3x + c4e−3xx

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[y''''[x]+2*y'''[x]-11*y''[x]-12*y'[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2x+ e5x(c4x+ c3) + c1
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.20 problem Exercise 20.21, page 220
Internal problem ID [4083]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.21, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

36y′′′′ − 37y′′ + 4y′ + 5y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(36*diff(y(x),x$4)-37*diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
5x
6 + c2e−x + c3e

x
2 + c4e−

x
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[36*y''''[x]-37*y''[x]+4*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

11x/6 + c2e
2x/3 + c3e

3x/2 + c4
)
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27.7.21 problem Exercise 20.22, page 220
Internal problem ID [4084]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.22, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 8y′′ + 36y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$4)-8*diff(y(x),x$2)+36*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
√
5 x sin(x)− c2e−

√
5 x sin(x) + c3e

√
5 x cos(x) + c4e−

√
5 x cos(x)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 49� �
DSolve[y''''[x]-8*y''[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
√
5 x
(
c2 cos(x) + c4 sin(x) + e2

√
5 x(c3 cos(x) + c1 sin(x))

)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.22 problem Exercise 20.23, page 220
Internal problem ID [4085]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.23, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin (2x) + c2ex cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-2*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(2x) + c1 sin(2x))
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.23 problem Exercise 20.24, page 220
Internal problem ID [4086]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.24, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 sin

(√
3 x

2

)
+ c2e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]-y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2

(
c1 cos

(√
3 x

2

)
+ c2 sin

(√
3 x

2

))
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.24 problem Exercise 20.25, page 220
Internal problem ID [4087]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.25, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 5y′′ + 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

3 x
)
+ c2 cos

(√
3 x
)
+ c3 sin

(
x
√
2
)
+ c4 cos

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50� �
DSolve[y''''[x]+5*y''[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 cos
(√

2 x
)
+ c1 cos

(√
3 x
)
+ c4 sin

(√
2 x
)
+ c2 sin

(√
3 x
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.25 problem Exercise 20.26, page 220
Internal problem ID [4088]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.26, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 20y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x sin (4x) + c2e2x cos (4x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]-4*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2 cos(4x) + c1 sin(4x))
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.26 problem Exercise 20.27, page 220
Internal problem ID [4089]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.27, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y′′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$4)+4*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
x
√
2
)
+ c2 cos

(
x
√
2
)
+ c3 sin

(
x
√
2
)
x+ c4 cos

(
x
√
2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38� �
DSolve[y''''[x]+4*y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos
(√

2 x
)
+ (c4x+ c3) sin

(√
2 x
)
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.27 problem Exercise 20.28, page 220
Internal problem ID [4090]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.28, page 220.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$3)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2ex sin
(√

3 x
)
+ c3ex cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 41� �
DSolve[y'''[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x + ex

(
c3 cos

(√
3 x
)
+ c2 sin

(√
3 x
))
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.28 problem Exercise 20.29, page 220
Internal problem ID [4091]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.29, page 220.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$4)+4*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 + c2x+ c3 sin (2x) + c4 cos (2x)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 32� �
DSolve[y''''[x]+4*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4x− 1
4c1 cos(2x)−

1
4c2 sin(2x) + c3
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27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.29 problem Exercise 20.30, page 220
Internal problem ID [4092]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20.30, page 220.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) + 2y′′′ + y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$5)+2*diff(y(x),x$3)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 sin(x) + c3 cos(x) + c4 sin(x)x+ c5 cos(x)x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 35� �
DSolve[y'''''[x]+2*y'''[x]+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−c4x+ c2 − c3) cos(x) + (c2x+ c1 + c4) sin(x) + c5
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27.7.30 problem Exercise 20, problem 31, page 220
Internal problem ID [4093]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 31, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

With initial conditions

[y(1) = 2, y′(1) = −1]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 9� �
dsolve([diff(y(x),x$2)=0,y(1) = 2, D(y)(1) = -1],y(x), singsol=all)� �

y(x) = −x+ 3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 10� �
DSolve[{y''[x]==0,{y[1]==2,y'[1]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3− x
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27.7.31 problem Exercise 20, problem 32, page 220
Internal problem ID [4094]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 32, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=0,y(0) = 1, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = e−2x(1 + 3x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 16� �
DSolve[{y''[x]+4*y'[x]+4*y[x]==0,{y[0]==1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(3x+ 1)
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27.7.32 problem Exercise 20, problem 33, page 220
Internal problem ID [4095]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 33, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 5y = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+5*y(x)=0,y(0) = 2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −ex(sin (2x)− 4 cos (2x))
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[{y''[x]-2*y'[x]+5*y[x]==0,{y[0]==2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x(4 cos(2x)− sin(2x))

5764



27.7. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.7.33 problem Exercise 20, problem 34, page 220
Internal problem ID [4096]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 34, page 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 20y = 0

With initial conditions [
y
(π
2

)
= 1, y′

(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$2)-4*diff(y(x),x)+20*y(x)=0,y(1/2*Pi) = 1, D(y)(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = −(sin (4x)− 4 cos (4x)) e2x−π

4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[{y''[x]-4*y'[x]+20*y[x]==0,{y[Pi/2]==1,y'[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

2x−π(4 cos(4x)− sin(4x))
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27.7.34 problem Exercise 20, problem 35, page 220
Internal problem ID [4097]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 20. Constant coefficients
Problem number: Exercise 20, problem 35, page 220.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

3y′′′ + 5y′′ + y′ − y = 0

With initial conditions

[y(0) = 0, y′(0) = 1, y′′(0) = −1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve([3*diff(y(x),x$3)+5*diff(y(x),x$2)+diff(y(x),x)-y(x)=0,y(0) = 0, D(y)(0) = 1, (D@@2)(y)(0) = -1],y(x), singsol=all)� �

y(x) =

(
9 e 4x

3 + 4x− 9
)
e−x

16

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[{3*y'''[x]+5*y''[x]+y'[x]-y[x]==0,{y[0]==0,y'[0]==1,y''[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16e

−x
(
4x+ 9e4x/3 − 9

)
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27.8.1 problem Exercise 21.3, page 231
Internal problem ID [4098]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.3, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ + 2y − 4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=4,y(x), singsol=all)� �

y(x) = −c1e−2x + c2e−x + 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+3*y'[x]+2*y[x]==4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 + e−2x(c2ex + c1)
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27.8.2 problem Exercise 21.4, page 231
Internal problem ID [4099]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.4, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − 12 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=12*exp(x),y(x), singsol=all)� �

y(x) = −c1e−2x + 2 ex + c2e−x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 27� �
DSolve[y''[x]+3*y'[x]+2*y[x]==12*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(2e3x + c2e
x + c1

)
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27.8.3 problem Exercise 21.5, page 231
Internal problem ID [4100]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.5, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − eix = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(I*x),y(x), singsol=all)� �

y(x) =
(
−e−xc1 +

(
1
10 − 3i

10

)
eix+x + c2

)
e−x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 37� �
DSolve[y''[x]+3*y'[x]+2*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(

1
10 − 3i

10

)
eix + c1e

−2x + c2e
−x
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27.8.4 problem Exercise 21.6, page 231
Internal problem ID [4101]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.6, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=sin(x),y(x), singsol=all)� �

y(x) = −c1e−2x − 3 cos(x)
10 + sin(x)

10 + c2e−x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 32� �
DSolve[y''[x]+3*y'[x]+2*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10
(
sin(x)− 3 cos(x) + 10e−2x(c2ex + c1)

)
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27.8.5 problem Exercise 21.7, page 231
Internal problem ID [4102]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.7, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=cos(x),y(x), singsol=all)� �

y(x) = −c1e−2x + cos(x)
10 + 3 sin(x)

10 + c2e−x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 32� �
DSolve[y''[x]+3*y'[x]+2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10
(
3 sin(x) + cos(x) + 10e−2x(c2ex + c1)

)
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27.8.6 problem Exercise 21.8, page 231
Internal problem ID [4103]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.8, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − 8− 6 ex − 2 sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=8+6*exp(x)+2*sin(x),y(x), singsol=all)� �

y(x) = −c1e−2x + 4 + ex − 3 cos(x)
5 + sin(x)

5 + c2e−x

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 38� �
DSolve[y''[x]+3*y'[x]+2*y[x]==8+6*Exp[x]+2*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex + sin(x)
5 − 3 cos(x)

5 + c1e
−2x + c2e

−x + 4
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27.8.7 problem Exercise 21.9, page 231
Internal problem ID [4104]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.9, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y − x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=x^2,y(x), singsol=all)� �

y(x) = e−x
2 sin

(√
3 x

2

)
c2 + e−x

2 cos
(√

3 x

2

)
c1 + x2 − 2x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48� �
DSolve[y''[x]+y'[x]+y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x+ e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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27.8.8 problem Exercise 21.10, page 231
Internal problem ID [4105]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.10, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ − 8y − 9x ex − 10 e−x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-8*y(x)=9*x*exp(x)+10*exp(-x),y(x), singsol=all)� �

y(x) = c2e−2x + e4xc1 − x ex − 2 e−x

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 35� �
DSolve[y''[x]-2*y'[x]-8*y[x]==9*x*Exp[x]+10*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(−e3xx− 2ex + c2e
6x + c1

)
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27.8.9 problem Exercise 21.11, page 231
Internal problem ID [4106]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.11, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 3y′ − 2 e2x sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)=2*exp(2*x)*sin(x),y(x), singsol=all)� �

y(x) = c1e3x
3 − cos(x)e2x

5 − 3 sin(x)e2x
5 + c2

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 33� �
DSolve[y''[x]-3*y'[x]==2*Exp[2*x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
15e

2x(−9 sin(x)− 3 cos(x) + 5c1ex) + c2
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27.8.10 problem Exercise 21.13, page 231
Internal problem ID [4107]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.13, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x2 − 2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=x^2+2*x,y(x), singsol=all)� �

y(x) = x3

3 − e−xc1 + c2

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 24� �
DSolve[y''[x]+y'[x]==x^2+2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

3 − c1e
−x + c2
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27.8.11 problem Exercise 21.14, page 231
Internal problem ID [4108]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.14, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x− sin (2x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=x+sin(2*x),y(x), singsol=all)� �

y(x) = x2

2 − e−xc1 −
sin (2x)

5 − cos (2x)
10 − x+ c2

3 Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 41� �
DSolve[y''[x]+y'[x]==x+Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 2)x− 1

5 sin(2x)− 1
10 cos(2x)− c1e

−x + c2
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27.8.12 problem Exercise 21.15, page 231
Internal problem ID [4109]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.15, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 4x sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+y(x)=4*x*sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − x(x cos(x)− sin(x))

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==4*x*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x2 + 1

2 + c1

)
cos(x) + (x+ c2) sin(x)
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27.8.13 problem Exercise 21.16, page 231
Internal problem ID [4110]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.16, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − x sin (2x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+4*y(x)=x*sin(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
x sin (2x)

16 − cos (2x)x2

8

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 38� �
DSolve[y''[x]+4*y[x]==x*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
64
((
−8x2 + 1 + 64c1

)
cos(2x) + 4(x+ 16c2) sin(2x)

)
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27.8.14 problem Exercise 21.17, page 231
Internal problem ID [4111]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.17, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − x2e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=x^2*exp(-x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
x4e−x

12

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 27� �
DSolve[y''[x]+2*y'[x]+y[x]==x^2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12e

−x
(
x4 + 12c2x+ 12c1

)
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27.8.15 problem Exercise 21.19, page 231
Internal problem ID [4112]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.19, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − e−2x − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(-2*x)+x^2,y(x), singsol=all)� �

y(x) = −c1e−2x − 3x
2 + 7

4 − e−2xx− e−2x + x2

2 + c2e−x

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 38� �
DSolve[y''[x]+3*y'[x]+2*y[x]==Exp[-2*x]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 3)x+ e−2x(−x− 1 + c1) + c2e

−x + 7
4
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27.8.16 problem Exercise 21.20, page 231
Internal problem ID [4113]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.20, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − x e−x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=x*exp(-x),y(x), singsol=all)� �

y(x) =
(
c1ex +

5 e−2x

36 + e−2xx

6 + c2

)
ex

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 34� �
DSolve[y''[x]-3*y'[x]+2*y[x]==x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36e

−x(6x+ 5) + c1e
x + c2e

2x
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27.8.17 problem Exercise 21.21, page 231
Internal problem ID [4114]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.21, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 6y − x− e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-6*y(x)=x+exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + e−3xc1 +
x e2x
5 − e2x

25 − x

6 − 1
36

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 40� �
DSolve[y''[x]+y'[x]-6*y[x]==x+Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36(−6x− 1) + c1e

−3x + e2x
(
x

5 − 1
25 + c2

)
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27.8.18 problem Exercise 21.22, page 231
Internal problem ID [4115]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.22, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x)− e−x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+y(x)=sin(x)+exp(-x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
e−x

2 − x cos(x)
2

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 36� �
DSolve[y''[x]+y[x]==Sin[x]+Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
2e−x + sin(x)− 2x cos(x) + 4c1 cos(x) + 4c2 sin(x)

)
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27.8.19 problem Exercise 21.24, page 231
Internal problem ID [4116]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.24, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
1
2 + cos (2x)

6

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6(cos(2x) + 6c1 cos(x) + 6c2 sin(x) + 3)
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27.8.20 problem Exercise 21.27, page 231
Internal problem ID [4117]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.27, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin (2x) sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+y(x)=sin(2*x)*sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
sin(x) (− sin(x) cos(x) + x)

4

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 33� �
DSolve[y''[x]+y[x]==Sin[2*x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16(cos(3x) + (−1 + 16c1) cos(x) + 4(x+ 4c2) sin(x))
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27.8.21 problem Exercise 21.28, page 231
Internal problem ID [4118]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.28, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 5y′ − 6y − e3x = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)-5*diff(y(x),x)-6*y(x)=exp(3*x),y(0) = 2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = 10 e6x
21 + 45 e−x

28 − e3x
12

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 30� �
DSolve[{y''[x]-5*y'[x]-6*y[x]==Exp[3*x],{y[0]==2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
84e

−x
(
−7e4x + 40e7x + 135

)
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27.8.22 problem Exercise 21.29, page 231
Internal problem ID [4119]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.29, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − 5 sin(x) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$2)-diff(y(x),x)-2*y(x)=5*sin(x),y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = e2x
3 + e−x

6 + cos(x)
2 − 3 sin(x)

2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 30� �
DSolve[{y''[x]-y'[x]-2*y[x]==5*Sin[x],{y[0]==1,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
e−x + 2e2x − 9 sin(x) + 3 cos(x)

)
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27.8.23 problem Exercise 21.31, page 231
Internal problem ID [4120]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.31, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 8 cos(x) = 0

With initial conditions [
y
(π
2

)
= −1, y′

(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 25� �
dsolve([diff(y(x),x$2)+9*y(x)=8*cos(x),y(1/2*Pi) = -1, D(y)(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = 4
(
cos2(x)

)
sin(x)− sin(x) + 8(cos3(x))

3 − cos(x)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20� �
DSolve[{y''[x]+9*y[x]==8*Cos[x],{y[Pi/2]==-1,y'[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(3x) + cos(x) + 2
3 cos(3x)
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27.8.24 problem Exercise 21.32, page 231
Internal problem ID [4121]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.32, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 5y′ + 6y − ex(2x− 3) = 0

With initial conditions

[y(0) = 1, y′(0) = 3]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=exp(x)*(2*x-3),y(0) = 1, D(y)(0) = 3],y(x), singsol=all)� �

y(x) = e2x + x ex

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 35� �
DSolve[{y''[x]-5*y'[x]-6*y[x]==Exp[x]*(2*x-3),{y[0]==1,y'[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
175e

−x
(
−7e2x(5x− 9) + 87e7x + 25

)
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27.8.25 problem Exercise 21.33, page 231
Internal problem ID [4122]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 21. Undetermined Coeffi-
cients
Problem number: Exercise 21.33, page 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3y′ + 2y − e−x = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=exp(-x),y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = −5 e2x
3 + 5 ex

2 + e−x

6

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 30� �
DSolve[{y''[x]-3*y'[x]+2*y[x]==Exp[-x],{y[0]==1,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3(7 sinh(x)− 5 sinh(2x) + 8 cosh(x)− 5 cosh(2x))
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27.9.1 problem Exercise 22.1, page 240
Internal problem ID [4123]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.1, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)x− ln
(

1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c2) sin(x) + cos(x)(log(cos(x)) + c1)
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27.9.2 problem Exercise 22.2, page 240
Internal problem ID [4124]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.2, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − cot(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+y(x)=cot(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x) ln
(
1− cos(x)
sin(x)

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 33� �
DSolve[y''[x]+y[x]==Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + sin(x)
(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c2

)
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27.9.3 problem Exercise 22.3, page 240
Internal problem ID [4125]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.3, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
sec2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=sec(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − 1 + ln
(
sin(x) + 1
cos(x)

)
sin(x)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==Sec[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + sin(x)
(
2 tanh−1

(
tan

(x
2

))
+ c2

)
− 1
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27.9.4 problem Exercise 22.4, page 240
Internal problem ID [4126]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.4, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)-y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = c2e−x + c1ex +
(cos2(x))

5 − 3
5

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 30� �
DSolve[y''[x]-y[x]==Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10(cos(2x)− 5) + c1e

x + c2e
−x
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27.9.5 problem Exercise 22.5, page 240
Internal problem ID [4127]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.5, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+y(x)=sin(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
1
2 + cos (2x)

6

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6(cos(2x) + 6c1 cos(x) + 6c2 sin(x) + 3)
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27.9.6 problem Exercise 22.6, page 240
Internal problem ID [4128]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.6, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − 12 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=12*exp(x),y(x), singsol=all)� �

y(x) = −c1e−2x + 2 ex + c2e−x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[y''[x]+3*y'[x]+2*y[x]==12*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(2e3x + c2e
x + c1

)
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27.9.7 problem Exercise 22.7, page 240
Internal problem ID [4129]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.7, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − x2e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=x^2*exp(-x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
x4e−x

12

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[y''[x]+2*y'[x]+y[x]==x^2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12e

−x
(
x4 + 12c2x+ 12c1

)
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27.9.8 problem Exercise 22.8, page 240
Internal problem ID [4130]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.8, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 4x sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+y(x)=4*x*sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − x(x cos(x)− sin(x))

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==4*x*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x2 + 1

2 + c1

)
cos(x) + (x+ c2) sin(x)
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27.9.9 problem Exercise 22.9, page 240
Internal problem ID [4131]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.9, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − e−x ln(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(-x)*ln(x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
x2(2 ln(x)− 3) e−x

4

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 36� �
DSolve[y''[x]+2*y'[x]+y[x]==Exp[-x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x
(
−3x2 + 2x2 log(x) + 4c2x+ 4c1

)
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27.9.10 problem Exercise 22.10, page 240
Internal problem ID [4132]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.10, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − csc(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=csc(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − ln
(

1
sin(x)

)
sin(x)− x cos(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 24� �
DSolve[y''[x]+y[x]==Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−x+ c1) cos(x) + sin(x)(log(sin(x)) + c2)
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27.9.11 problem Exercise 22.11, page 240
Internal problem ID [4133]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.11, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
tan2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=tan(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − 2 + ln
(
sin(x) + 1
cos(x)

)
sin(x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 50� �
DSolve[y''[x]+y[x]==Tan[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1 cos(x) + sin(x)

(
− log

(
cos
(x
2

)
− sin

(x
2

))
+ log

(
sin
(x
2

)
+ cos

(x
2

))
+ c2

)
− 2

5804



27.9. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.9.12 problem Exercise 22.12, page 240
Internal problem ID [4134]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.12, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − e−x

x
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(-x)/x,y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 + x(ln(x)− 1) e−x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 24� �
DSolve[y''[x]+2*y'[x]+y[x]==Exp[-x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x log(x) + (−1 + c2)x+ c1)
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27.9.13 problem Exercise 22.13, page 240
Internal problem ID [4135]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.13, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) csc(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+y(x)=sec(x)*csc(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x) ln
(
1− cos(x)
sin(x)

)
− ln

(
sin(x) + 1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 66� �
DSolve[y''[x]+y[x]==Sec[x]*Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)
+ sin(x)

(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c2

)

5806



27.9. Chapter 4. Higher order linear . . . CHAPTER 27. ORDINARY . . .

27.9.14 problem Exercise 22.14, page 240
Internal problem ID [4136]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.14, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − ex ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=exp(x)*ln(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ exx2(2 ln(x)− 3)
4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 34� �
DSolve[y''[x]-2*y'[x]+y[x]==Exp[x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x
(
−3x2 + 2x2 log(x) + 4c2x+ 4c1

)
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27.9.15 problem Exercise 22.15, page 240
Internal problem ID [4137]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22.15, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − cos
(
e−x
)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=cos(exp(-x)),y(x), singsol=all)� �

y(x) =
(
c1ex − ex − ex cos

(
e−x
)
+ c2

)
ex

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 27� �
DSolve[y''[x]-3*y'[x]+2*y[x]==Cos[Exp[-x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
ex
(
− cos

(
e−x
)
+ c2

)
+ c1

)
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27.9.16 problem Exercise 22, problem 16, page 240
Internal problem ID [4138]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 16, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ + y − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = c2x+ ln(x)xc1 +
ln(x)2x

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
log2(x) + 2c2 log(x) + 2c1

)
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27.9.17 problem Exercise 22, problem 17, page 240
Internal problem ID [4139]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 17, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′
x

+ 2y
x2 − x ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-2/x*diff(y(x),x)+2/x^2*y(x)=x*ln(x),y(x), singsol=all)� �

y(x) = c1x+ c2x
2 + x3(2 ln(x)− 3)

4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 32� �
DSolve[y''[x]-2/x*y'[x]+2/x^2*y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x
(
−3x2 + 2x2 log(x) + 4c2x+ 4c1

)
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27.9.18 problem Exercise 22, problem 18, page 240
Internal problem ID [4140]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 18, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ − 4y − x3 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=x^3,y(x), singsol=all)� �

y(x) = c2x
2 + c1

x2 + x3

5

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

5 + c2x
2 + c1

x2
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27.9.19 problem Exercise 22, problem 19, page 240
Internal problem ID [4141]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 19, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + xy′ − y − x2e−x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x^2*exp(-x),y(x), singsol=all)� �

y(x) = c1
x
+ c2x+ e−x(x+ 1)

x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==x^2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + e−x(x+ 1) + c1

x
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27.9.20 problem Exercise 22, problem 20, page 240
Internal problem ID [4142]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 4. Higher order linear differential equations. Lesson 22. Variation of Parameters
Problem number: Exercise 22, problem 20, page 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 3xy′ − y − 1
x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=1/x,y(x), singsol=all)� �

y(x) = c1
x
+

√
x c2 −

3 ln(x) + 2
9x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31� �
DSolve[2*x^2*y''[x]+3*x*y'[x]-y[x]==1/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 9c2x3/2 − 3 log(x)− 2 + 9c1
9x
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27.10 Chapter 8. Special second order equations.
Lesson 35. Independent variable x absent

Local contents
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27.10.1 problem Exercise 35.1, page 504
Internal problem ID [4143]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.1, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 2yy′ = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$2)=2*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) =
tan

(
c2+x
c1

)
c1

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 24� �
DSolve[y''[x]==2*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → √
c1 tan (√c1 (x+ c2))
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27.10.2 problem Exercise 35.2, page 504
Internal problem ID [4144]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.2, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y3y′′ − k = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 70� �
dsolve(y(x)^3*diff(y(x),x$2)=k,y(x), singsol=all)� �

y(x) =

√
c1 (c21c22 + 2c21c2x+ c21x

2 + k)
c1

y(x) = −

√
c1 (c21c22 + 2c21c2x+ c21x

2 + k)
c1

3 Solution by Mathematica
Time used: 0.97 (sec). Leaf size: 58� �
DSolve[y[x]^3*y''[x]==k,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
k + c12(x+ c2)2√

c1

y(x) →
√

k + c12(x+ c2)2√
c1
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27.10.3 problem Exercise 35.3, page 504
Internal problem ID [4145]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.3, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

yy′′ − (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 79� �
dsolve(y(x)*diff(y(x),x$2)=(diff(y(x),x))^2-1,y(x), singsol=all)� �

y(x) =
c1
(
e−

2c2
c1 e−

2x
c1 − 1

)
e

c2
c1 e

x
c1

2

y(x) =
c1
(
e

2c2
c1 e

2x
c1 − 1

)
e−

c2
c1 e−

x
c1

2

3 Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 79� �
DSolve[y[x]*y''[x]==(y'[x])^2-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)

y(x) → 1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)
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27.10.4 problem Exercise 35.4, page 504
Internal problem ID [4146]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.4, page 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + xy′ − 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x$2)+x*(diff(y(x),x))=1,y(x), singsol=all)� �

y(x) = ln(x)2
2 + c1 ln(x) + c2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]+x*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log2(x)
2 + c1 log(x) + c2
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27.10.5 problem Exercise 35.5, page 504
Internal problem ID [4147]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.5, page 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ − y′ − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x$2)-diff(y(x),x)=x^2,y(x), singsol=all)� �

y(x) = 1
3x

3 + 1
2c1x

2 + c2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 23� �
DSolve[x*y''[x]-y'[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

2(2x+ 3c1) + c2

5819



27.10. Chapter 8. Special second order . . . CHAPTER 27. ORDINARY . . .

27.10.6 problem Exercise 35.6, page 504
Internal problem ID [4148]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.6, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(y + 1) y′′ − 3(y′)2 = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 59� �
dsolve((y(x)+1)*diff(y(x),x$2)=3*(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = −1

y(x) = −
√
−2c1x− 2c2 − 1√
−2c1x− 2c2

y(x) = −
√
−2c1x− 2c2 + 1√
−2c1x− 2c2

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 58� �
DSolve[(y[x]+1)*y''[x]==3*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−2 +

√
2√

−c1(x+ c2)

)

y(x) → 1
2

(
−2−

√
2√

−c1(x+ c2)

)
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27.10.7 problem Exercise 35.7, page 504
Internal problem ID [4149]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.7, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

r′′ + k

r2
= 0

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 369� �
dsolve(diff(r(t),t$2)=-k/(r(t)^2),r(t), singsol=all)� �
r(t)

=
c1

(
c21k

2 − 2kc1eRootOf
(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

)
+ e2RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

))
e−RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

)

2
r(t)

=
c1

(
c21k

2 − 2kc1eRootOf
(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

)
+ e2RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

))
e−RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

)

2
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3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 65� �
DSolve[r''[t]==-k/(r[t]^2),r[t],t,IncludeSingularSolutions -> True]� �

Solve





r(t)

√
2k
r(t) + c1

c1
−

2k tanh−1


√

2k
r(t) + c1
√
c1


c13/2



2 = (t+ c2)2, r(t)
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27.10.8 problem Exercise 35.8, page 504
Internal problem ID [4150]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.8, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − 3ky2
2 = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=3/2*k*y(x)^2,y(x), singsol=all)� �

y(x) = 4WeierstrassP (c1 + x, 0, c2)
k

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 36� �
DSolve[y''[x]==3/2*(k*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
22/3℘

(
3√
k (x+c1)
22/3 ; 0, c2

)
3√
k
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27.10.9 problem Exercise 35.9, page 504
Internal problem ID [4151]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.9, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − 2ky3 = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)=2*k*y(x)^3,y(x), singsol=all)� �

y(x) = c2sn
((√

−k x+ c1
)
c2|i
)

3 Solution by Mathematica
Time used: 1.095 (sec). Leaf size: 115� �
DSolve[y''[x]==2*k*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
isn
(
(−1)3/4

√√
k
√
c1 (x+ c2)2

∣∣∣∣− 1
)

√
i
√
k√
c1

y(x) →
isn
(
(−1)3/4

√√
k
√
c1 (x+ c2)2

∣∣∣∣− 1
)

√
i
√
k√
c1
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27.10.10 problem Exercise 35.10, page 504
Internal problem ID [4152]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.10, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + (y′)2 − y′ = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 37� �
dsolve(y(x)*diff(y(x),x$2)+(diff(y(x),x))^2-diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = −c1

(
LambertW

(
−e−1e−

c2
c1 e−

x
c1

c1

)
+ 1
)

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 32� �
DSolve[y[x]*y''[x]+(y'[x])^2-y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1

(
1 + ProductLog

(
−e

−x+c1+c2
c1

c1

))
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27.10.11 problem Exercise 35.11, page 504
Internal problem ID [4153]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.11, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

r′′ − h2

r3
+ k

r2
= 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 441� �
dsolve(diff(r(t),t$2)= h^2/r(t)^3-k/r(t)^2,r(t), singsol=all)� �
r(t)

=
c1

(
c21k

2 − 2kc1eRootOf
(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2−2 csgn
(

1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

)
+ e2RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2−2 csgn
(

1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

)
+ h2

)
e−RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2−2 csgn
(

1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Z t

)

2
r(t)

=
c1

(
c21k

2 − 2kc1eRootOf
(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2+2 csgn
(

1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

)
+ e2RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2+2 csgn
(

1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

)
+ h2

)
e−RootOf

(
csgn

(
1
c1

)
c41k

2+2_Zc31k e_Z−csgn
(

1
c1

)
e2_Zc21+csgn

(
1
c1

)
c21h

2+2 csgn
(

1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Z t

)

2
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3 Solution by Mathematica
Time used: 1.067 (sec). Leaf size: 130� �
DSolve[r''[t]==h^2/r[t]^3-k/r[t]^2,r[t],t,IncludeSingularSolutions -> True]� �

Solve


(
√
c1 (−h2 + r(t)(2k + c1r(t)))− k

√
−h2 + r(t)(2k + c1r(t)) tanh−1

(
k+c1r(t)√

c1
√
−h2 + r(t)(2k + c1r(t))

))
2

c13r(t)2
(
− h2

r(t)2 +
2k
r(t) + c1

) =(t

+ c2)2, r(t)
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27.10.12 problem Exercise 35.12, page 504
Internal problem ID [4154]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.12, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

yy′′ + (y′)3 − (y′)2 = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 44� �
dsolve(y(x)*diff(y(x),x$2)+(diff(y(x),x))^3-diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = e−
c1 LambertW

 e
c2
c1 e

x
c1

c1

−c2−x

c1

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 29� �
DSolve[y[x]*y''[x]+(y'[x])^3-(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ec1ProductLog
(
ee

−c1 (x+c2)−c1
)
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27.10.13 problem Exercise 35.13, page 504
Internal problem ID [4155]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.13, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ − 3(y′)2 = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x$2)-3*(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = 1√
−2c1x− 2c2

y(x) = − 1√
−2c1x− 2c2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14� �
DSolve[y[x]*y''[x]-(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
c1x
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27.10.14 problem Exercise 35.14, page 504
Internal problem ID [4156]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.14, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 27� �
dsolve((1+x^2)*diff(y(x),x$2)+(diff(y(x),x))^2+1=0,y(x), singsol=all)� �

y(x) = x

c1
+ ln (c1x− 1) + ln (c1x− 1)

c21
+ c2

3 Solution by Mathematica
Time used: 7.039 (sec). Leaf size: 33� �
DSolve[(1+x^2)*y''[x]+(y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(c1) + csc2(c1) log(−x sin(c1)− cos(c1)) + c2
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27.10.15 problem Exercise 35.15, page 504
Internal problem ID [4157]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.15, page 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 + 1

)
y′′ + 2x(y′ + 1) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x$2)+2*x*(diff(y(x),x)+1)=0,y(x), singsol=all)� �

y(x) = −x+ arctan(x)c1 + arctan(x) + c2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 18� �
DSolve[(1+x^2)*y''[x]+2*x*(y'[x]+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (1 + c1)ArcTan(x)− x+ c2
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27.10.16 problem Exercise 35.16, page 504
Internal problem ID [4158]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.16, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(y + 1) y′′ − 3(y′)2 = 0

With initial conditions [
y(1) = 0, y′(1) = −1

2

]

3 Solution by Maple
Time used: 0.487 (sec). Leaf size: 15� �
dsolve([(y(x)+1)*diff(y(x),x$2)=3*(diff(y(x),x))^2,y(1) = 0, D(y)(1) = -1/2],y(x), singsol=all)� �

y(x) = −x+
√
x

x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(y[x]+1)*y''[x]==3*(y'[x])^3,{y[1]==0,y'[0]==-1/2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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27.10.17 problem Exercise 35.17, page 504
Internal problem ID [4159]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.17, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − y′ey = 0

With initial conditions

[y(3) = 0, y′(3) = 1]

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)=diff(y(x),x)*exp(y(x)),y(3) = 0, D(y)(3) = 1],y(x), singsol=all)� �

y(x) = − ln (4− x)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]==y'[x]*Exp[y[x]],{y[3]==0,y'[3]==1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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27.10.18 problem Exercise 35.18, page 504
Internal problem ID [4160]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.18, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 2yy′ = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 10� �
dsolve([diff(y(x),x$2)=2*y(x)*diff(y(x),x),y(0) = 1, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = tan
(
x+ π

4

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]==2*y[x]*y'[x],{y[0]==1,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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27.10.19 problem Exercise 35.19, page 504
Internal problem ID [4161]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.19, page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′ − ey = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 15� �
dsolve([2*diff(y(x),x$2)=exp(y(x)),y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = 2 ln(2) + ln
(

1
(x− 2)2

)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 15� �
DSolve[{2*y''[x]==Exp[y[x]],{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 log
(
1− x

2

)
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27.10.20 problem Exercise 35.20, page 504
Internal problem ID [4162]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.20, page 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + xy′ − 1 = 0

With initial conditions

[y(1) = 1, y′(1) = 2]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 16� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)=1,y(1) = 1, D(y)(1) = 2],y(x), singsol=all)� �

y(x) = ln(x)2
2 + 2 ln(x) + 1

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[{x^2*y''[x]+x*y'[x]==1,{y[1]==1,y'[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log(x)(log(x) + 4) + 1
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27.10.21 problem Exercise 35.21, page 504
Internal problem ID [4163]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.21, page 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ − y′ − x2 = 0

With initial conditions

[y(1) = 0, y′(1) = −1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)-diff(y(x),x)=x^2,y(1) = 0, D(y)(1) = -1],y(x), singsol=all)� �

y(x) = 1
3x

3 − x2 + 2
3

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18� �
DSolve[{x*y''[x]-y'[x]==x^2,{y[1]==0,y'[1]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
(
(x− 3)x2 + 2

)
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27.10.22 problem Exercise 35.23(a), page 504
Internal problem ID [4164]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(a), page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ − 2x(y′)2 + yy′ = 0

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 18� �
dsolve(x*y(x)*diff(y(x),x$2)-2*x*(diff(y(x),x))^2+y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = − 1
c1 ln(x) + c2

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 17� �
DSolve[x*y[x]*y''[x]-2*x*(y'[x])^2+y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
− log(x) + c1
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27.10.23 problem Exercise 35.23(b), page 504
Internal problem ID [4165]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(b), page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ + x(y′)2 − yy′ = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(y(x),x$2)+x*(diff(y(x),x))^2-y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
√
c1x2 + 2c2

y(x) = −
√
c1x2 + 2c2

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 18� �
DSolve[x*y[x]*y''[x]+x*(y'[x])^2-y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√

x2 + c1
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27.10.24 problem Exercise 35.23(c), page 504
Internal problem ID [4166]

Book: Ordinary Differential Equations, By Tenenbaum and Pollard. Dover, NY 1963
Section: Chapter 8. Special second order equations. Lesson 35. Independent variable x absent
Problem number: Exercise 35.23(c), page 504.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ − 2x(y′)2 + (1 + y) y′ = 0

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 22� �
dsolve(x*y(x)*diff(y(x),x$2)-2*x*(diff(y(x),x))^2+(1+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1 tanh
(
ln(x)− c2

2c1

)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 37� �
DSolve[x*y[x]*y''[x]-2*x*(y'[x])^2+(1+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
tan

(√
c1 (log(x)−c2)√

2

)
√
2 √

c1
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28.1.1 problem problem 38
Internal problem ID [4167]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Abel]

Solve

−ay3 − b

x
3
2
+ y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(-a*y(x)^3-b/(x^(3/2))+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
RootOf

(
− ln(x) + c1 + 2

(∫ _Z 1
2_a3a+_a+2bd_a

))
√
x

3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 99� �
DSolve[-a*y[x]^3-b/(x^(3/2))+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−2RootSum

−2#13 +#1 3

√
− 1
ab2

− 2&,

log
(
y(x) 3

√
ax3/2

b
−#1

)
3

√
− 1
ab2

− 6#12
&

 = ax log(x)(
ax3/2

b

)2/3 + c1, y(x)
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28.1.2 problem problem 41
Internal problem ID [4168]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Abel]

Solve

axy3 + by2 + y′ = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 103� �
dsolve(a*x*y(x)^3+b*y(x)^2+diff(y(x),x)=0,y(x), singsol=all)� �
y(x)

= e
RootOf

(
2
√
b2+4a b arctanh

(
2a e_Z+b√
b2+4a

)
−ln

(
x2(e2_Za+b e_Z−1

))
b2+2c1b2+2_Z b2−4 ln

(
x2(e2_Za+b e_Z−1

))
a+8c1a+8a_Z

)
x
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3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 103� �
DSolve[a*x*y[x]^3+b*y[x]^2+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



−

b2



2ArcTan


−2axy(x)−b

b

√
−4a
b2

− 1

√
−4a
b2

− 1
− log

(
a(−x)y(x)(−axy(x)−b)−a

a2x2y(x)2

)


2a =

−b2 log(x)
a

+ c1, y(x)



5845



28.1. Abel ODE’s with constant invariant CHAPTER 28. DIFFERENTIAL . . .

28.1.3 problem problem 46
Internal problem ID [4169]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − xay3 + 3y2 − x−ay − x−2a + a x−a−1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 1008� �
dsolve(diff(y(x),x)-x^a*y(x)^3+3*y(x)^2-x^(-a)*y(x)-x^(-2*a)+a*x^(-a-1) = 0,y(x), singsol=all)� �
y(x) =

− e
2x x−a

a−1√√√√√√
c1 −

2 2−
2a
1−a

− 2
1−a
( 1
1−a

) a+1
a−1

(
−

2−3+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1

(
− 4x1−aa2

1−a
+ 8a x1−a

1−a
− 4x1−a

1−a
+2a−2

)
(1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1 ,−
1

a−1+
1
2 ,

4x1−a

1−a

)
(a+1)(−3+a) +

2−1+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1 (1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1+1,− 1
a−1+

1
2 ,

4x1−a

1−a

)
(a+1)(−3+a)

)
1− a

+ x−a

y(x)

= e
2x x−a

a−1√√√√√√
c1 −

2 2−
2a
1−a

− 2
1−a
( 1
1−a

) a+1
a−1

(
−

2−3+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1

(
− 4x1−aa2

1−a
+ 8a x1−a

1−a
− 4x1−a

1−a
+2a−2

)
(1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1 ,−
1

a−1+
1
2 ,

4x1−a

1−a

)
(a+1)(−3+a) +

2−1+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1 (1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1+1,− 1
a−1+

1
2 ,

4x1−a

1−a

)
(a+1)(−3+a)

)
1− a

+ x−a

5846



28.1. Abel ODE’s with constant invariant CHAPTER 28. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 4.38 (sec). Leaf size: 149� �
DSolve[y'[x]-x^a*y[x]^3+3*y[x]^2-x^(-a)*y[x]-x^(-2*a)+a*x^(-a-1) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−a − e
2x1−a

a−1√
−
2xa+1ExpIntegralE

( 2a
a−1 ,−

4x1−a

a−1

)
a− 1 + c1

y(x) → x−a + e
2x1−a

a−1√
−
2xa+1ExpIntegralE

( 2a
a−1 ,−

4x1−a

a−1

)
a− 1 + c1

y(x) → x−a
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28.1.4 problem problem 51
Internal problem ID [4170]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − (y − f(x)) (y − g(x))
(
y − af(x) + bg(x)

a+ b

)
h(x)− f ′(x) (y − g(x))

f(x)− g(x) − g′(x) (y − f(x))
g(x)− f(x) = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 1135� �
dsolve(diff(y(x),x)-(y(x)-f(x))*(y(x)-g(x))*(y(x)-(a*f(x)+b*g(x))/(a+b))*h(x)-diff(f(x),x)*(y(x)-g(x))/(f(x)-g(x))-diff(g(x),x)*(y(x)-f(x))/(g(x)-f(x)) = 0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 1.4 (sec). Leaf size: 355� �
DSolve[y'[x]-(y[x]-f[x])*(y[x]-g[x])*(y[x]-(a*f[x]+b*g[x])/(a+b))*h[x]-f'[x]*(y[x]-g[x])/(f[x]-g[x])-g'[x]*(y[x]-f[x])/(g[x]-f[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−1
3(a

−b)2/3(2a+b)2/3(a+2b)2/3RootSum


#13(a−b)2/3(2a+b)2/3(a+2b)2/3−3#1a2−3#1ab−3#1b2+(a−b)2/3(2a+b)2/3(a+2b)2/3&,

log


−2af(x)h(x)−ag(x)h(x)−bf(x)h(x)−2bg(x)h(x)

a+b
+3h(x)y(x)

3

√
(f(x)− g(x))3 (2a3h(x)3 + 3a2bh(x)3 − 3ab2h(x)3 − 2b3h(x)3)

(a+ b)3

−#1


−#12(a− b)2/3(2a+ b)2/3(a+ 2b)2/3 + a2 + ab+ b2

&


=
∫ x

1

(
(f(K[1])−g(K[1]))3

(
2a3h(K[1])3−2b3h(K[1])3−3ab2h(K[1])3+3a2bh(K[1])3

)
(a+b)3

)2/3
9h(K[1]) dK[1]+c1, y(x)
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28.1.5 problem problem 146
Internal problem ID [4171]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 146.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ + xy3 + ay2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 82� �
dsolve(x^2*diff(y(x),x)+x*y(x)^3+a*y(x)^2 = 0,y(x), singsol=all)� �

c1 +

x+
a
√
π

√
2 erf

(√
2 (ay(x)+x)
2y(x)x

)
e

(ay(x)+x)2

2y(x)2x2

2

 e−
((a+x)y(x)+x)((−x+a)y(x)+x)

2y(x)2x2 = 0

3 Solution by Mathematica
Time used: 0.592 (sec). Leaf size: 78� �
DSolve[x^2*y'[x]+x*y[x]^3+a*y[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−ia

x
= 2e

1
2

(
− ia

x
− i

y(x)

)2
√
2π Erfi

(
− ia

x
− i

y(x)√
2

)
+ 2c1

, y(x)
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28.1.6 problem problem 169
Internal problem ID [4172]

Book: Differential Gleichungen, Kamke, 3rd ed, Abel ODEs
Section: Abel ODE’s with constant invariant
Problem number: problem 169.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

(ax+ b)2 y′ + (ax+ b) y3 + cy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 153� �
dsolve((a*x+b)^2*diff(y(x),x)+(a*x+b)*y(x)^3+c*y(x)^2 = 0,y(x), singsol=all)� �

c1 +

x+ b

a

+
c
√
π

√
2 erf

(√
2 (

a2x+ab+cy(x)
)

2
√
a y(x)(ax+b)

)
e
(
a2x+ab+cy(x)

)2
2y(x)2(ax+b)2a

2a 3
2

 e−
(
a2x+axy(x)+ab+by(x)+cy(x)

)(
a2x−axy(x)+ab−by(x)+cy(x)

)
2y(x)2(ax+b)2a

= 0

5851



28.1. Abel ODE’s with constant invariant CHAPTER 28. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 1.383 (sec). Leaf size: 149� �
DSolve[(a*x+b)^2*y'[x]+(a*x+b)*y[x]^3+c*y[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


− c√

−a(ax+ b)2
=

2 exp
(

1
2

(
− c√

−a(ax+ b)2
−
(
−a(ax+b)2

)3/2
ay(x)(ax+b)3

)2
)

√
2π Erfi

− c√
−a(ax+ b)2

−
(
−a(ax+b)2

)3/2
ay(x)(ax+b)3

√
2

+ 2c1

, y(x)
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29.1.1 problem 1
Internal problem ID [4173]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y tan(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)+y(x)*tan(x)=0,y(x), singsol=all)� �

y(x) = cos(x)c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 15� �
DSolve[y'[x]+y[x]*Tan[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x)

y(x) → 0
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29.1.2 problem 2
Internal problem ID [4174]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[x^2*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2x+ c1)
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29.1.3 problem 3
Internal problem ID [4175]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 75� �
dsolve(y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = 0

y(x) =
√

c21 − 2c1x

y(x) =
√

c21 + 2c1x

y(x) = −
√

c21 − 2c1x

y(x) = −
√

c21 + 2c1x
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3 Solution by Mathematica
Time used: 0.444 (sec). Leaf size: 126� �
DSolve[y[x]*(y'[x])^2+2*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
−2x+ ec1

y(x) → e
c1
2
√
−2x+ ec1

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0

y(x) → −ix

y(x) → ix
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29.1.4 problem 4
Internal problem ID [4176]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 4.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2
(
−x2 + 1

)
+ 1 = 0

3 Solution by Maple
Time used: 0.12 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)^2*(1-x^2)+1=0,y(x), singsol=all)� �

y(x) = ln
(
x+

√
x2 − 1

)
+ c1

y(x) = − ln
(
x+

√
x2 − 1

)
+ c1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 41� �
DSolve[y'[x]^2*(1-x^2)+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tanh−1
(

x√
x2 − 1

)
+ c1

y(x) → tanh−1
(

x√
x2 − 1

)
+ c1
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29.1.5 problem 5
Internal problem ID [4177]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − eax − ay = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=exp(a*x)+a*y(x),y(x), singsol=all)� �

y(x) = (c1 + x) eax

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 15� �
DSolve[y'[x]==Exp[a*x]+a*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eax(x+ c1)
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29.1.6 problem 9
Internal problem ID [4178]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 1, Nature and meaning of a differential equation between two variables. page
12
Problem number: 9.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve (
(y′)2 + 1

)3
− a2(y′′)2 = 0

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 96� �
dsolve((diff(y(x),x)^2+1)^3=a^2*(diff(y(x),x$2))^2,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = −(a+ x+ c1) (a− x− c1)√
a2 − c21 − 2c1x− x2

+ c2

y(x) = (a+ x+ c1) (a− x− c1)√
a2 − c21 − 2c1x− x2

+ c2
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3 Solution by Mathematica
Time used: 0.391 (sec). Leaf size: 129� �
DSolve[(y'[x]^2+1)^3==a^2*(y''[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − i
√
(a+ a(−c1) + x)(x− a(1 + c1))

y(x) → i
√

(a+ a(−c1) + x)(x− a(1 + c1)) + c2

y(x) → c2 − i
√
(x+ a(−1 + c1))(a+ ac1 + x)

y(x) → i
√

(x+ a(−1 + c1))(a+ ac1 + x) + c2
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29.2 Chapter 2, Equations of the first order and
degree. page 20

Local contents
29.2.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5864
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29.2.1 problem 1
Internal problem ID [4179]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + x) y + (−y + 1)xy′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 19� �
dsolve((1+x)*y(x)+(1-y(x))*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −LambertW
(
−e−x

c1x

)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 23� �
DSolve[(1+x)*y[x]+(1-y[x])*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
−e−x−c1

x

)
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29.2.2 problem 2
Internal problem ID [4180]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ay2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)=a*y(x)^2*x,y(x), singsol=all)� �

y(x) = 2
−a x2 + 2c1

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 24� �
DSolve[y'[x]==a*y[x]^2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
ax2 + 2c1

y(x) → 0
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29.2.3 problem 3
Internal problem ID [4181]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2 + y2x+
(
x2 − yx2) y′ = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 34� �
dsolve((y(x)^2+x*y(x)^2)+(x^2-y(x)*x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e
LambertW

− e−c1+
1
x

x

x+ln(x)x+c1x−1

x

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 25� �
DSolve[(y[x]^2+x*y[x]^2)+(x^2-y[x]*x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

ProductLog
(
− e

1
x−c1

x

)
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29.2.4 problem 4
Internal problem ID [4182]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy
(
x2 + 1

)
y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve(x*y(x)*(1+x^2)*diff(y(x),x)=1+y(x)^2,y(x), singsol=all)� �

y(x) =
√

(x2 + 1) (c1x2 − 1)
x2 + 1

y(x) = −
√
(x2 + 1) (c1x2 − 1)

x2 + 1
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3 Solution by Mathematica
Time used: 0.654 (sec). Leaf size: 130� �
DSolve[x*y[x]*(1+x^2)*y'[x]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + (−1 + e2c1)x2
√
x2 + 1

y(x) →
√
−1 + (−1 + e2c1)x2

√
x2 + 1

y(x) → −i

y(x) → i

y(x) →
√
x2 + 1√
−x2 − 1

y(x) →
√
−x2 − 1√
x2 + 1
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29.2.5 problem 5
Internal problem ID [4183]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x

y + 1 − yy′

1 + x
= 0

5869



29.2. Chapter 2, Equations of the first . . . CHAPTER 29. A TREATISE ON . . .

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 720� �
dsolve(x/(1+y(x))=y(x)/(1+x)*diff(y(x),x),y(x), singsol=all)� �
y(x)

=

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

2
+ 1

2
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

y(x) =

−

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

−

i
√
3


−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2

y(x) =

−

(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
−1 + 4x3 + 6x2 + 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

− 1
2

+

i
√
3


−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

−1+4x3+6x2+12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2
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3 Solution by Mathematica
Time used: 4.197 (sec). Leaf size: 346� �
DSolve[x/(1+y[x])==y[x]/(1+x)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

 3
√

4x3 + 6x2 +
√
−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+ 1
3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 1



y(x) → 1
8

2i
(√

3 + i
)

3
√

4x3 + 6x2 +
√
−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+ −2− 2i
√
3

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 4



y(x) → 1
8

−2
(
1 + i

√
3
)

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1

+
2i
(√

3 + i
)

3
√

4x3 + 6x2 +
√

−1 + (4x3 + 6x2 − 1 + 12c1) 2 − 1 + 12c1
− 4
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29.2.6 problem 6
Internal problem ID [4184]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + b2y2 − a2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 40� �
dsolve(diff(y(x),x)+b^2*y(x)^2=a^2,y(x), singsol=all)� �

y(x) = −
a
(
e−2c1ab−2bxa + 1

)
b (e−2c1ab−2bxa − 1)

3 Solution by Mathematica
Time used: 1.638 (sec). Leaf size: 37� �
DSolve[y'[x]+b^2*y[x]^2==a^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a tanh(ab(x+ c1))
b

y(x) → −a

b

y(x) → a

b

5872



29.2. Chapter 2, Equations of the first . . . CHAPTER 29. A TREATISE ON . . .

29.2.7 problem 7
Internal problem ID [4185]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 1 + y2

x2 + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=(y(x)^2+1)/(x^2+1),y(x), singsol=all)� �

y(x) = tan (arctan(x) + c1)

3 Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 25� �
DSolve[y'[x]==(y[x]^2+1)/(x^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(ArcTan(x) + c1)

y(x) → −i

y(x) → i
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29.2.8 problem 8
Internal problem ID [4186]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(x) cos(y)− cos(x) sin(y)y′ = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 11� �
dsolve(sin(x)*cos(y(x))=cos(x)*sin(y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) = arccos
(
cos(x)
c1

)

3 Solution by Mathematica
Time used: 1.95 (sec). Leaf size: 47� �
DSolve[Sin[x]*Cos[y[x]]==Cos[x]*Sin[y[x]]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
1
2c1 cos(x)

)
y(x) → ArcCos

(
1
2c1 cos(x)

)
y(x) → −π

2

y(x) → π

2
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29.2.9 problem 9
Internal problem ID [4187]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter 2, Equations of the first order and degree. page 20
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

axy′ + 2y − xyy′ = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 40� �
dsolve(a*x*diff(y(x),x)+2*y(x)=x*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = e−
aLambertW

−x
− 2

a e−
2c1
a

a

+2 ln(x)+2c1

a

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 29� �
DSolve[a*x*y'[x]+2*y[x]==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −aProductLog
(
−e

c1
a x−2/a

a

)
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29.3 Chapter VII, Solutions in series. Examples XIV.
page 177
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29.3.1 problem 1
Internal problem ID [4188]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ n) y′ + (n+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 248� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(x+n)*diff(y(x),x)+(n+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−n+1
(
1 + 2 1

n− 2x+ 3 1
(−3 + n) (n− 2)x

2 + 4 1
(n− 4) (−3 + n) (n− 2)x

3

+ 5 1
(n− 5) (n− 4) (−3 + n) (n− 2)x

4

+ 6 1
(n− 6) (n− 5) (n− 4) (−3 + n) (n− 2)x

5 +O
(
x6))

+ c2

(
1 + −n− 1

n
x+ 1

2
n+ 2
n

x2 − 1
6
n+ 3
n

x3 + 1
24

n+ 4
n

x4 − 1
120

n+ 5
n

x5 +O
(
x6))
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 519� �
AsymptoticDSolveValue[x*y''[x]+(x+n)*y'[x]+(n+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
(−n− 1)(n+ 2)(n+ 3)(n+ 4)(n+ 5)x5

n(2n+ 2)(3n+ 6)(4n+ 12)(5n+ 20) − (−n− 1)(n+ 2)(n+ 3)(n+ 4)x4

n(2n+ 2)(3n+ 6)(4n+ 12)

+ (−n− 1)(n+ 2)(n+ 3)x3

n(2n+ 2)(3n+ 6) − (−n− 1)(n+ 2)x2

n(2n+ 2) + (−n− 1)x
n

+ 1
)

+c1

(
− 720x5

((1− n)(2− n) + n(2− n))((2− n)(3− n) + n(3− n))((3− n)(4− n) + n(4− n))((4− n)(5− n) + n(5− n))((5− n)(6− n) + n(6− n))

+ 120x4

((1− n)(2− n) + n(2− n))((2− n)(3− n) + n(3− n))((3− n)(4− n) + n(4− n))((4− n)(5− n) + n(5− n))

− 24x3

((1− n)(2− n) + n(2− n))((2− n)(3− n) + n(3− n))((3− n)(4− n) + n(4− n))

+ 6x2

((1− n)(2− n) + n(2− n))((2− n)(3− n) + n(3− n)) −
2x

(1− n)(2− n) + n(2− n)

+ 1
)
x1−n

5878
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29.3.2 problem 2
Internal problem ID [4189]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)
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29.3.3 problem 3
Internal problem ID [4190]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
−x2 + 1

)
y − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(1-x^2)*y(x)=x^2,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x2

(
1
3 + 1

63x
2 +O

(
x4))

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 160� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==x^2,y[x],{x,0,5}]� �

y(x)→ c2x

(
x6

28080 +
x4

360 +
x2

10 +1
)
+c1

√
x

(
x6

11088 +
x4

168 +
x2

6 +1
)
+
√
x

(
−x11/2

1980 −
x7/2

35

− 2x3/2

3

)(
x6

11088 + x4

168 + x2

6 + 1
)
+ x

(
x5

840 + x3

18 + x

)(
x6

28080 + x4

360 + x2

10 + 1
)
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29.3.4 problem 4
Internal problem ID [4191]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ + 2y′ + a3x2y − 2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 50� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+a^3*x^2*y(x)=2,y(x),type='series',x=0);� �
y(x) = c1

(
1− 1

12a
3x3 +O

(
x6))+

c2
(
1− 1

6a
3x3 +O(x6)

)
x

+ x

(
1− 1

20a
3x3 +O

(
x5))

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 136� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+a^3*x^2*y[x]==2,y[x],{x,0,5}]� �

y(x) → c1

(
a6x6

504 − a3x3

12 + 1
)
+

c2
(

a6x6

180 − a3x3

6 + 1
)

x

+
(
2x− a3x4

12

)(
a6x6

504 − a3x3

12 + 1
)
+

(
a3x5

30 − x2
)(

a6x6

180 − a3x3

6 + 1
)

x
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29.3.5 problem 5
Internal problem ID [4192]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + a x2y − 1− x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)+a*x^2*y(x)=1+x,y(x),type='series',x=0);� �

y(x) =
(
1− a x4

12

)
y(0) +

(
x− 1

20a x
5
)
D(y)(0) + x2

2 + x3

6 +O
(
x6)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 44� �
AsymptoticDSolveValue[y''[x]+a*x^2*y[x]==1+x,y[x],{x,0,5}]� �

y(x) → c2

(
x− ax5

20

)
+ c1

(
1− ax4

12

)
+ x3

6 + x2

2
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29.3.6 problem 7
Internal problem ID [4193]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^4*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 49� �
AsymptoticDSolveValue[x^4*y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1(1− x2)
x

+ c2e
1

2x2
(
420x6 + 45x4 + 6x2 + 1

)
x4
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29.3.7 problem 8
Internal problem ID [4194]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
2x2 + x

)
y′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(x+2*x^2)*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 4

5x+ 2
5x

2 − 16
105x

3 + 1
21x

4 − 4
315x

5 +O
(
x6))

+
c2
(
−144 + 192x− 96x2 + 32x4 − 128

5 x5 +O(x6)
)

x2

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 208� �
AsymptoticDSolveValue[x^2*y''[x]+(x+2*x^2)*y'[x]-4*y[x]==2,y[x],{x,0,5}]� �

y(x) →
c1
(

2x2

3 − 4x
3 + 1

)
x2 + c2

(
−4x5

315 + x4

21 − 16x3

105 + 2x2

5 − 4x
5 + 1

)
x2

+
(
−4x5

315 + x4

21 − 16x3

105 + 2x2

5 − 4x
5 + 1

)(
7x6

2430 + 19x5

2025 + 5x4

216 + 2x3

45 + x2

18 − 1
4x2

− 1
3x

)
x2 +

(
2x2

3 − 4x
3 + 1

)(
−x6

84 −
4x5

105 −
x4

10 −
x3

5 − x2

4

)
x2
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29.3.8 problem 9
Internal problem ID [4195]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x2 + x

)
y′′ + 3y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 36� �
Order:=6;
dsolve((x-x^2)*diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 2

3x+ 1
6x

2 +O
(
x6))+ c2(−2 + 8x− 12x2 + 8x3 − 2x4 +O(x6))

x2

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(x-x^2)*y''[x]+3*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x2 + 1

x2 − 4x− 4
x
+ 6
)
+ c2

(
x2

6 − 2x
3 + 1

)
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29.3.9 problem 10
Internal problem ID [4196]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
4x3 − 14x2 − 2x

)
y′′ −

(
6x2 − 7x+ 1

)
y′ + (−1 + 6x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 28� �
Order:=6;
dsolve((4*x^3-14*x^2-2*x)*diff(y(x),x$2)-(6*x^2-7*x+1)*diff(y(x),x)+(6*x-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x
(
1 + 2x+O

(
x6))+ c2

(
1− x+O

(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(4*x^3-14*x^2-2*x)*y''[x]-(6*x^2-7*x+1)*y'[x]+(6*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x (2x+ 1) + c2(1− x)
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29.3.10 problem 11
Internal problem ID [4197]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ + (x− 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 43� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 3

4x+ 3
10x

2 − 1
12x

3 + 1
56x

4 − 1
320x

5 +O
(
x6))

+
c2
(
12− 2x3 + 3

2x
4 − 3

5x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]+(x-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

8 − x2

6 + 1
x

)
+ c2

(
x6

56 − x5

12 + 3x4

10 − 3x3

4 + x2
)
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29.3.11 problem 13
Internal problem ID [4198]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ + (x− 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + 1

4x+ 1
20x

2 + 1
120x

3 + 1
840x

4 + 1
6720x

5 +O
(
x6))

+
c2
(
12 + 12x+ 6x2 + 2x3 + 1

2x
4 + 1

10x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x^2*y''[x]-x^2*y'[x]+(x-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 + x2

6 + x

2 + 1
x
+ 1
)
+ c2

(
x6

840 + x5

120 + x4

20 + x3

4 + x2
)
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29.3.12 problem 14
Internal problem ID [4199]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 4x) y′′ +
(
(−n+ 1)x− (6− 4n)x2) y′ + n(−n+ 1)xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 471� �
Order:=6;
dsolve(x^2*(1-4*x)*diff(y(x),x$2)+((1-n)*x-(6-4*n)*x^2)*diff(y(x),x)+n*(1-n)*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = xnc1

(
1 + nx+ 1

2n(n+ 3)x2 + 1
6(n+ 5) (n+ 4)nx3 + 1

24n(n+ 5) (n+ 7) (n+ 6)x4

+ 1
120(n+ 9) (n+ 8) (n+ 7) (n+ 6)nx5 +O

(
x6))

+ c2

(
1− nx+ 1

2n(−3+ n)x2 − 1
6(n− 4) (n− 5)nx3 + 1

24n(n− 5) (n− 6) (n− 7)x4

− 1
120(n− 6) (n− 7) (n− 8) (n− 9)nx5 +O

(
x6))
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 2114� �
AsymptoticDSolveValue[x^2*(1-4*x)*y''[x]+((1-n)*x-(6-4*n)*x^2)*y'[x]+n*(1-n)*x*y[x]==0,y[x],{x,0,5}]� �
y(x)

→





512n− 256(n− n2)−
(
n2+n

)(
64
(
n−n2)−128(n+1)

)
(1−n)(n+1)+n(n+1) −

(
16
(
n−n2)−32(n+2)

)(
8n−4

(
n−n2)−(n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)

)
(1−n)(n+2)+(n+1)(n+2) −

(
4
(
n−n2)−8(n+3)

)
32n−16

(
n−n2)−(n2+n

)(
4
(
n−n2)−8(n+1)

)
(1−n)(n+1)+n(n+1) −

(
−n2+n−2(n+2)

)8n−4
(
n−n2)−

(
n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)


(1−n)(n+2)+(n+1)(n+2)


(1−n)(n+3)+(n+2)(n+3) −

(
−n2+n−2(n+4)

)


128n−64

(
n−n2)−(n2+n

)(
16
(
n−n2)−32(n+1)

)
(1−n)(n+1)+n(n+1) −

(
4
(
n−n2)−8(n+2)

)8n−4
(
n−n2)−

(
n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)


(1−n)(n+2)+(n+1)(n+2) −

(
−n2+n−2(n+3)

)
32n−16

(
n−n2)−

(
n2+n

)(
4
(
n−n2)−8(n+1)

)
(1−n)(n+1)+n(n+1) −

(
−n2+n−2(n+2)

)8n−4
(
n−n2)−

(
n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)


(1−n)(n+2)+(n+1)(n+2)


(1−n)(n+3)+(n+2)(n+3)


(1−n)(n+4)+(n+3)(n+4)



x5

(1− n)(n+ 5) + (n+ 4)(n+ 5)

+

128n− 64(n− n2)−
(
n2+n

)(
16
(
n−n2)−32(n+1)

)
(1−n)(n+1)+n(n+1) −

(
4
(
n−n2)−8(n+2)

)(
8n−4

(
n−n2)−(

n2+n
)(

−n2+n−2(n+1)
)

(1−n)(n+1)+n(n+1)

)
(1−n)(n+2)+(n+1)(n+2) −

(
−n2+n−2(n+3)

)
32n−16

(
n−n2)−(n2+n

)(
4
(
n−n2)−8(n+1)

)
(1−n)(n+1)+n(n+1) −

(
−n2+n−2(n+2)

)8n−4
(
n−n2)−

(
n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)


(1−n)(n+2)+(n+1)(n+2)


(1−n)(n+3)+(n+2)(n+3)

x4

(1− n)(n+ 4) + (n+ 3)(n+ 4)

+

32n− 16(n− n2)−
(
n2+n

)(
4
(
n−n2)−8(n+1)

)
(1−n)(n+1)+n(n+1) −

(
−n2+n−2(n+2)

)(
8n−4

(
n−n2)−(n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)

)
(1−n)(n+2)+(n+1)(n+2)

x3

(1− n)(n+ 3) + (n+ 2)(n+ 3)

+

(
8n− 4(n− n2)−

(
n2+n

)(
−n2+n−2(n+1)

)
(1−n)(n+1)+n(n+1)

)
x2

(1− n)(n+ 2) + (n+ 1)(n+ 2) + (n2 + n)x
(1− n)(n+ 1) + n(n+ 1) + 1



c1x
n

+





−256(n− n2)−
(
n2−n

)(
64
(
n−n2)−128

)
1−n

−
(
16
(
n−n2)−64

)(
−4
(
n−n2)−(−n2+n−2

)(
n2−n

)
1−n

)
2(1−n)+2 −

(
4
(
n−n2)−24

)
−16

(
n−n2)−(n2−n

)(
4
(
n−n2)−8

)
1−n

−

(
−n2+n−4

)−4
(
n−n2)−

(
−n2+n−2

)(
n2−n

)
1−n


2(1−n)+2


3(1−n)+6 −

(
−n2+n−8

)


−64

(
n−n2)−(n2−n

)(
16
(
n−n2)−32

)
1−n

−

(
4
(
n−n2)−16

)−4
(
n−n2)−

(
−n2+n−2

)(
n2−n

)
1−n


2(1−n)+2 −

(
−n2+n−6

)
−16

(
n−n2)−

(
n2−n

)(
4
(
n−n2)−8

)
1−n −

(
−n2+n−4

)−4
(
n−n2)−

(
−n2+n−2

)(
n2−n

)
1−n


2(1−n)+2


3(1−n)+6


4(1−n)+12



x5

5(1− n) + 20

+

−64(n− n2)−
(
n2−n

)(
16
(
n−n2)−32

)
1−n

−
(
4
(
n−n2)−16

)(
−4
(
n−n2)−(−n2+n−2

)(
n2−n

)
1−n

)
2(1−n)+2 −

(
−n2+n−6

)
−16

(
n−n2)−(n2−n

)(
4
(
n−n2)−8

)
1−n

−

(
−n2+n−4

)−4
(
n−n2)−

(
−n2+n−2

)(
n2−n

)
1−n


2(1−n)+2


3(1−n)+6

x4

4(1− n) + 12

+

−16(n− n2)−
(
n2−n

)(
4
(
n−n2)−8

)
1−n

−
(
−n2+n−4

)(
−4
(
n−n2)−(−n2+n−2

)(
n2−n

)
1−n

)
2(1−n)+2

x3

3(1− n) + 6

+

(
−4(n− n2)−

(
−n2+n−2

)(
n2−n

)
1−n

)
x2

2(1− n) + 2 + (n2 − n)x
1− n

+ 1



c2
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29.3.13 problem 15
Internal problem ID [4200]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 + x

)
y′ + (x− 9) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 41� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(x+x^2)*diff(y(x),x)+(x-9)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1− 4

7x+ 5
28x

2 − 5
126x

3 + 1
144x

4 − 1
990x

5 +O
(
x6))

+ c2(−86400 + 34560x− 4320x2 +O(x6))
x3

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x^2*y''[x]+(x+x^2)*y'[x]+(x-9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x3 − 2

5x2 + 1
20x

)
+ c2

(
x7

144 − 5x6

126 + 5x5

28 − 4x4

7 + x3
)
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29.3.14 problem 16
Internal problem ID [4201]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
a2 + x2) y′′ + xy′ − n2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 72� �
Order:=6;
dsolve((a^2+x^2)*diff(y(x),x$2)+x*diff(y(x),x)-n^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + n2x2

2a2 + n2(n2 − 4)x4

24a4

)
y(0)

+
(
x+ (n2 − 1)x3

6a2 + (n4 − 10n2 + 9)x5

120a4

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 112� �
AsymptoticDSolveValue[(a^2+x^2)*y''[x]+x*y'[x]-n^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
n4x5

120a4 − n2x5

12a4 + 3x5

40a4 + n2x3

6a2 − x3

6a2 + x

)
+ c1

(
n4x4

24a4 − n2x4

6a4 + n2x2

2a2 + 1
)

5892
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29.3.15 problem 18
Internal problem ID [4202]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XIV. page 177
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ + a2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 71� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+a^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− a2x2

2 + a2(a2 − 4)x4

24

)
y(0)

+
(
x− (a2 − 1)x3

6 + (a4 − 10a2 + 9)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-x*y'[x]+a^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
a4x5

120 − a2x5

12 − a2x3

6 + 3x5

40 + x3

6 + x

)
+ c1

(
a4x4

24 − a2x4

6 − a2x2

2 + 1
)

5893
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29.4.1 problem 1
Internal problem ID [4203]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− x+ 1

4x
2 − 1

36x
3 + 1

576x
4 − 1

14400x
5 +O

(
x6))

+
(
2x− 3

4x
2 + 11

108x
3 − 25

3456x
4 + 137

432000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)

+c2

(
137x5

432000−
25x4

3456 +
11x3

108 − 3x2

4 +
(
− x5

14400 +
x4

576−
x3

36 +
x2

4 −x+1
)
log(x)+2x

)

5895
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29.4.2 problem 2
Internal problem ID [4204]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′ + pxy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+p*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2 + c1)

(
1− 1

4p x
2 + 1

64p
2x4 +O

(
x6))+

(
p

4x
2 − 3

128p
2x4 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 72� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+p*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
p2x4

64 − px2

4 + 1
)
+ c2

(
− 3
128p

2x4 +
(
p2x4

64 − px2

4 + 1
)
log(x) + px2

4

)

5896
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29.4.3 problem 3
Internal problem ID [4205]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 1

144x
4 − 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3−12x2+72x−144

)
log(x)+−47x4 + 480x3 − 2160x2 + 1728x+ 1728

1728

)
+ c2

(
x5

2880 − x4

144 + x3

12 − x2

2 + x

)

5897
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29.4.4 problem 4
Internal problem ID [4206]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ − (2x− 1) y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)-(2*x-1)*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 222� �
AsymptoticDSolveValue[x^3*y''[x]-(2*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1e
− 2i√

x x3/4
(
−1159525191825ix9/2

8796093022208 + 218243025ix7/2

4294967296 − 405405ix5/2

8388608 + 3465ix3/2

8192

+ 75369137468625x5

281474976710656 − 41247931725x4

549755813888 + 11486475x3

268435456 − 45045x2

524288 − 945x
512 − 35i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
1159525191825ix9/2

8796093022208 − 218243025ix7/2

4294967296 +405405ix5/2

8388608 − 3465ix3/2

8192 +75369137468625x5

281474976710656 − 41247931725x4

549755813888 +11486475x3

268435456 − 45045x2

524288 − 945x
512 +35i

√
x

16 +1
)

5898
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29.4.5 problem 5
Internal problem ID [4207]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1 + x) y′ + (3x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*(x+1)*diff(y(x),x)+(3*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 4
3x+ 5

6x
2 − 1

3x
3 + 7

72x
4 − 1

45x
5 +O(x6)

)
+ c2

(
ln(x) (6x2 − 8x3 + 5x4 − 2x5 +O(x6)) +

(
−2− 4x+ 5x2 + 2x3 − 4x4 + 7

3x
5 +O(x6)

))
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x^2*y''[x]+x*(x+1)*y'[x]+(3*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
13x4 − 12x3 − 4x2 + 8x+ 4

4x − 1
2x
(
5x2 − 8x+ 6

)
log(x)

)
+ c2

(
7x5

72 − x4

3 + 5x3

6 − 4x2

3 + x

)

5899
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29.4.6 problem 6
Internal problem ID [4208]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + x

)
y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 58� �
Order:=6;
dsolve((x-x^2)*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

2x+ 1
4x

2 + 7
48x

3 + 91
960x

4 + 637
9600x

5 +O
(
x6))

+ c2

(
ln(x)

(
x+ 1

2x
2 + 1

4x
3 + 7

48x
4 + 91

960x
5 +O

(
x6))

+
(
1− 1

4x
2 − 1

12x
3 − 17

576x
4 − 311

28800x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x-x^2)*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
48x

(
7x3+12x2+24x+48

)
log(x)+ 1

576
(
−185x4−336x3−720x2−1152x+576

))
+ c2

(
91x5

960 + 7x4

48 + x3

4 + x2

2 + x

)

5900
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29.4.7 problem 7
Internal problem ID [4209]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_I]]

Solve

x
(
−x2 + 1

)
y′′ +

(
−3x2 + 1

)
y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*(1-x^2)*diff(y(x),x$2)+(1-3*x^2)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

4x
2 + 9

64x
4 +O

(
x6))+

(
1
4x

2 + 21
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*(1-x^2)*y''[x]+(1-3*x^2)*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
9x4

64 + x2

4 + 1
)
+ c2

(
21x4

128 + x2

4 +
(
9x4

64 + x2

4 + 1
)
log(x)

)

5901
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29.4.8 problem 8
Internal problem ID [4210]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + ay

x
3
2
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)+a/x^(3/2)*y(x)=0,y(x),type='series',x=0);� �

No solution found

5902
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3 Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 549� �
AsymptoticDSolveValue[y''[x]+a/x^(3/2)*y[x]==0,y[x],{x,0,5}]� �
y(x)

→ −
16x5(126a10c2 log(x)− 252πa10c1 + 504γa10c2 − 1423a10c2 + 504a10c2 log

(
2
√
a
))

281302875π

+
32x9/2(1260a9c2 log(x)− 2520πa9c1 + 5040γa9c2 − 13663a9c2 + 5040a9c2 log

(
2
√
a
))

281302875π

−
8x4(140a8c2 log(x)− 280πa8c1 + 560γa8c2 − 1447a8c2 + 560a8c2 log

(
2
√
a
))

496125π

+
128x7/2(105a7c2 log(x)− 210πa7c1 + 420γa7c2 − 1024a7c2 + 420a7c2 log

(
2
√
a
))

496125π

−
32x3(15a6c2 log(x)− 30πa6c1 + 60γa6c2 − 136a6c2 + 60a6c2 log

(
2
√
a
))

2025π

+
32x5/2(30a5c2 log(x)− 60πa5c1 + 120γa5c2 − 247a5c2 + 120a5c2 log

(
2
√
a
))

675π

−
8x2(6a4c2 log(x)− 12πa4c1 + 24γa4c2 − 43a4c2 + 24a4c2 log

(
2
√
a
))

9π

+
32x3/2(3a3c2 log(x)− 6πa3c1 + 12γa3c2 − 17a3c2 + 12a3c2 log

(
2
√
a
))

9π

−
8x
(
a2c2 log(x)− 2πa2c1 + 4γa2c2 − 3a2c2 + 4a2c2 log

(
2
√
a
))

π
+ 8ac2

√
x

π
+ 2c2

π

5903
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29.4.9 problem 9
Internal problem ID [4211]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x2 + 4x

)
y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 61� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-(x^2+4*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

((
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O

(
x6)) c1x

3

+c2
((
6x3+6x4+3x5+O

(
x6)) ln(x)+(12−6x+6x2+11x3+5x4+x5+O

(
x6))))x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x^2*y''[x]-(x^2+4*x)*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
2(x+1)x4 log(x)+ 1

4
(
x4+3x3+2x2−2x+4

)
x

)
+ c2

(
x8

24 +
x7

6 + x6

2 +x5+x4
)
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29.4.10 problem 10
Internal problem ID [4212]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_II]]

Solve

x
(
−x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*(1-x^2)*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 − 3

64x
4 +O

(
x6))+

(
1
4x

2 + 1
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*(1-x^2)*y''[x]+(1-x^2)*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−3x4

64 − x2

4 + 1
)
+ c2

(
x4

128 + x2

4 +
(
−3x4

64 − x2

4 + 1
)
log(x)

)
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29.4.11 problem 11
Internal problem ID [4213]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

4x(1− x) y′′ − 4y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 60� �
Order:=6;
dsolve(4*x*(1-x)*diff(y(x),x$2)-4*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + 3

4x+ 75
128x

2 + 245
512x

3 + 6615
16384x

4 + 22869
65536x

5 +O
(
x6))

+ c2

(
ln(x)

(
1
16x

2 + 3
64x

3 + 75
2048x

4 + 245
8192x

5 +O
(
x6))

+
(
−2 + 1

2x+ 1
2x

2 + 3
8x

3 + 2415
8192x

4 + 23779
98304x

5 +O
(
x6)))

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 86� �
AsymptoticDSolveValue[4*x*(1-x)*y''[x]-4*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
135x4 + 192x3 + 256x2 − 4096x+ 16384

16384 − x2(75x2 + 96x+ 128) log(x)
4096

)
+ c2

(
6615x6

16384 + 245x5

512 + 75x4

128 + 3x3

4 + x2
)
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29.4.12 problem 12
Internal problem ID [4214]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x3y′′ + y − x
3
2 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+y(x)=x^(3/2),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 688� �
AsymptoticDSolveValue[x^3*y''[x]+y[x]==x^(3/2),y[x],{x,0,5}]� �
y(x)

→
e

2i√
x x3/4

(
468131288625ix9/2

8796093022208 − 66891825ix7/2

4294967296 + 72765ix5/2

8388608 − 105ix3/2

8192 + 33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456 −
4725x2

524288 +
15x
512 +

3i
√
x

16 + 1
)(

e
− 2i√

x 4
√
x
(
−2540267624594700x11/2 + 14482858554964800x9/2 − 6169315551759360x7/2 + 4596814259896320x5/2 − 9826098960138240x3/2 − 14606538841419525ix6 + 20856934180882800ix5 − 9106700860857600ix4 + 4828156832378880ix3 − 5650801088593920ix2 + 28971502421409792ix+ 263808651263737856

√
x + 2547645096841445376i

)
− (2547645096841445376− 2547645096841445376i)

√
π Erf

(
1+i
4
√
x

))
1801439850948198400

+
e
− 2i√

x x3/4
(
−468131288625ix9/2

8796093022208 + 66891825ix7/2

4294967296 − 72765ix5/2

8388608 + 105ix3/2

8192 + 33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456 −
4725x2

524288 +
15x
512 −

3i
√
x

16 + 1
)(

e
2i√
x 4
√
x
(
−2540267624594700x11/2 + 14482858554964800x9/2 − 6169315551759360x7/2 + 4596814259896320x5/2 − 9826098960138240x3/2 + 14606538841419525ix6 − 20856934180882800ix5 + 9106700860857600ix4 − 4828156832378880ix3 + 5650801088593920ix2 − 28971502421409792ix+ 263808651263737856

√
x − 2547645096841445376i

)
− (2547645096841445376− 2547645096841445376i)

√
π Erfi

(
1+i
4
√
x

))
1801439850948198400

+c1e
− 2i√

x x3/4
(
−468131288625ix9/2

8796093022208 +66891825ix7/2

4294967296 − 72765ix5/2

8388608 +105ix3/2

8192 +33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456−
4725x2

524288+
15x
512−

3i
√
x

16 +1
)
+c2e

2i√
x x3/4

(
468131288625ix9/2

8796093022208 − 66891825ix7/2

4294967296 +72765ix5/2

8388608 − 105ix3/2

8192 +33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456−
4725x2

524288+
15x
512 +

3i
√
x

16 +1
)
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29.4.13 problem 13
Internal problem ID [4215]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − (2 + 3x) y′ + (2x− 1) y
x

−
√
x = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)+(2*x-1)/x*y(x)=x^(1/2),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 222� �
AsymptoticDSolveValue[2*x^2*y''[x]-(3*x+2)*y'[x]+(2*x-1)/x*y[x]==x^(1/2),y[x],{x,0,5}]� �

y(x) → 1
256e

−1/x
(
−405405x5

16 + 45045x4

16 − 693x3

2 + 189x2

4 − 7x

+1
)
x4

(
2e 1

x (15663375x7 + 20072325x6 + 10329540x5 + 4131816x4 + 2754544x3 + 5509088x2 − 64x− 64)
x3/2

− 11018112
√
π Erfi

(
1√
x

))

+c2e
−1/x

(
−405405x5

16 +45045x4

16 − 693x3

2 +189x2

4 −7x+1
)
x4+

(5x
2 + 1

) (
−15015x6

64 + 693x5

20 − 189x4

32 + 7x3

6 − x2

4

)
√
x

+
c1
(5x

2 + 1
)

√
x

5908



29.4. Chapter VII, Solutions in series. . . . CHAPTER 29. A TREATISE ON . . .

29.4.14 problem 14
Internal problem ID [4216]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XV. page 194
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve (
−x2 + x

)
y′′ + 3y′ + 2y − 3x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 50� �
Order:=6;
dsolve((x-x^2)*diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=3*x^2,y(x),type='series',x=0);� �

y(x) = c1

(
1− 2

3x+ 1
6x

2 +O
(
x6))+ c2(−2 + 8x− 12x2 + 8x3 − 2x4 +O(x6))

x2

+ x3
(
1
5 + 1

30x+ 1
105x

2 +O
(
x3))

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 91� �
AsymptoticDSolveValue[(x-x^2)*y''[x]+3*y'[x]+2*y[x]==3*x^2,y[x],{x,0,5}]� �

y(x) → c1

(
x2

6 − 2x
3 + 1

)
+ c2(1− 4x)

x2 +
(1− 4x)

(
−5x6

6 − 3x5

10

)
x2

+
(
x2

6 − 2x
3 + 1

)(
−5x6 − 9x5

5 + x3

2

)
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29.5 Chapter VII, Solutions in series. Examples XVI.
page 220

Local contents
29.5.1 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5911
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29.5.1 problem 5
Internal problem ID [4217]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
3
2 − 2x

)
y′ − y

4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 34� �
Order:=6;
dsolve(x*(1-x)*diff(y(x),x$2)+(3/2-2*x)*diff(y(x),x)-1/4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2
(
1 + 1

6x+ 3
40x

2 + 5
112x

3 + 35
1152x

4 + 63
2816x

5 +O(x6)
)√

x + c1(1 + O(x6))
√
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+(3/2-2*x)*y'[x]-1/4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
63x5

2816 + 35x4

1152 + 5x3

112 + 3x2

40 + x

6 + 1
)
+ c2√

x

5911
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29.5.2 problem 6
Internal problem ID [4218]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x(1− x) y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 42� �
Order:=6;
dsolve(2*x*(1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
1
2x+O

(
x6)) c2 + c1x

(
1 + O

(
x6))

+
(
1− 1

2x+ 1
8x

2 + 1
32x

3 + 5
384x

4 + 7
1024x

5 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 43� �
AsymptoticDSolveValue[2*x*(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
384
(
5x4 + 12x3 + 48x2 − 768x+ 384

)
+ 1

2x log(x)
)
+ c2x
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29.5.3 problem 8
Internal problem ID [4219]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*x*(1-x)*diff(y(x),x$2)+(1-11*x)*diff(y(x),x)-10*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x
(
1 + 5x+ 14x2 + 30x3 + 55x4 + 91x5 +O

(
x6))

+ c2
(
1 + 10x+ 35x2 + 84x3 + 165x4 + 286x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
AsymptoticDSolveValue[2*x*(1-x)*y''[x]+(1-11*x)*y'[x]-10*y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

√
x
(
91x5+55x4+30x3+14x2+5x+1

)
+c2

(
286x5+165x4+84x3+35x2+10x+1

)
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29.5.4 problem 9
Internal problem ID [4220]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ + (1− 2x) y′
3 + 20y

9 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 36� �
Order:=6;
dsolve(x*(1-x)*diff(y(x),x$2)+1/3*(1-2*x)*diff(y(x),x)+20/9*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
3

(
1− 6

5x+O
(
x6))+ c2

(
1− 20

3 x+ 35
9 x2 + 50

81x
3 + 65

243x
4 + 112

729x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 57� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+1/3*(1-2*x)*y'[x]+20/9*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− 6x

5

)
x2/3 + c2

(
112x5

729 + 65x4

243 + 50x3

81 + 35x2

9 − 20x
3 + 1

)
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29.5.5 problem 10
Internal problem ID [4221]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2x(1− x) y′′ + y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 38� �
Order:=6;
dsolve(2*x*(1-x)*diff(y(x),x$2)+diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 3

2x+
3
8x

2+ 1
16x

3+ 3
128x

4+ 3
256x

5+O
(
x6))+c2

(
1−4x+ 8

3x
2+O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 62� �
AsymptoticDSolveValue[2*x*(1-x)*y''[x]+y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
8x2

3 − 4x+ 1
)
+ c1

√
x

(
3x5

256 + 3x4

128 + x3

16 + 3x2

8 − 3x
2 + 1

)
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29.5.6 problem 11
Internal problem ID [4222]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter VII, Solutions in series. Examples XVI. page 220
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ + 3(−x2 + 2) y
(−x2 + 1)2

= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve(4*diff(y(x),x$2)+3*(2-x^2)/(1-x^2)^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

4x
2 − 3

32x
4
)
y(0) +

(
x− 1

4x
3 − 3

32x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[4*y''[x]+3*(2-x^2)/(1-x^2)^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−3x5

32 − x3

4 + x

)
+ c1

(
−3x4

32 − 3x2

4 + 1
)
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29.6 Chapter IX, Special forms of differential
equations. Examples XVII. page 247

Local contents
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29.6.1 problem 1
Internal problem ID [4223]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′ + y2 − a2

x4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 38� �
dsolve(diff(y(x),x)+y(x)^2=a^2/x^4,y(x), singsol=all)� �

y(x) = −

√
−a2 tan

(√
−a2 (c1x−1)

x

)
− x

x2

3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 128� �
DSolve[y'[x]+y[x]^2==a^2/x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ i

√
a2 c1

)
cosh

(
a
x

)
−

(
a2+i

√
a2 c1x

)
sinh

(
a
x

)
a

x2
(
cosh

(
a
x

)
− iac1 sinh

(
a
x

)
√
a2

)

y(x) →
x− a coth

(
a
x

)
x2

y(x) →
x− a coth

(
a
x

)
x2
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29.6.2 problem 2
Internal problem ID [4224]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

u′′ − a2u

x
2
3

= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 43� �
dsolve(diff(u(x),x$2)-a^2*x^(-2/3)*u(x)=0,u(x), singsol=all)� �

u(x) = c1
√
x BesselJ

(
3
4 ,

3
√
−a2 x

2
3

2

)
+ c2

√
x BesselY

(
3
4 ,

3
√
−a2 x

2
3

2

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 79� �
DSolve[u''[x]-a^2*x^(-2/3)*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �
u(x)

→
33/4a3/4

√
x
(
16c1Gamma

(5
4

)
BesselI

(
−3

4 ,
3
2ax

2/3)+ 3(−1)3/4c2Gamma
(3
4

)
BesselI

(3
4 ,

3
2ax

2/3))
8
√
2
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29.6.3 problem 3
Internal problem ID [4225]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 28� �
dsolve(diff(u(x),x$2)-2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1) + c2e−ax(ax+ 1)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 68� �
DSolve[u''[x]-2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

√
x ((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

a
√
−iax
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29.6.4 problem 4
Internal problem ID [4226]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sinh (ax)
x

+ c2 cosh (ax)
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 35� �
DSolve[u''[x]+2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 2ac1e−ax + c2e
ax

2ax
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29.6.5 problem 5
Internal problem ID [4227]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sin (ax)
x

+ c2 cos (ax)
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 42� �
DSolve[u''[x]+2/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
e−iax

(
2c1 − ic2e2iax

a

)
2x
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29.6.6 problem 6
Internal problem ID [4228]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1)
x3 + c2e−ax(ax+ 1)

x3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 68� �
DSolve[u''[x]+4/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

ax5/2
√
−iax
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29.6.7 problem 7
Internal problem ID [4229]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 41� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1(cos (ax) ax− sin (ax))
x3 + c2(cos (ax) + sin (ax) ax)

x3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 57� �
DSolve[u''[x]+4/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → −

√
2
π

((ac1x+ c2) cos(ax) + (ac2x− c1) sin(ax))

x3/2(ax)3/2
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29.6.8 problem 8
Internal problem ID [4230]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)-a^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1eax(a2x2 − 3ax+ 3)
x2 + c2e−ax(a2x2 + 3ax+ 3)

x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 88� �
DSolve[y''[x]-a^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
π

(i(c1(a2x2 + 3) + 3iac2x) sinh(ax) + (ax(ac2x− 3ic1) + 3c2) cosh(ax))

a2x3/2
√
−iax
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29.6.9 problem 9
Internal problem ID [4231]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + n2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$2)+n^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �
y(x) = c1((n2x2 − 3) cos (nx)− 3 sin (nx)xn)

x2 + c2(3 cos (nx)xn+ (n2x2 − 3) sin (nx))
x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 77� �
DSolve[y''[x]+n^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

√
x ((c1(n2x2 − 3) + 3c2nx) sin(nx) + (nx(3c1 − c2nx) + 3c2) cos(nx))

(nx)5/2
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29.6.10 problem 10
Internal problem ID [4232]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ −
(
x2 + 1

4

)
y = 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(x^2+1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)√
x

+ c2 cosh(x)√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+x*y'[x]-(x^2+1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2e2x + 2c1)
2
√
x
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29.6.11 problem 11
Internal problem ID [4233]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (−9a2 + 4x2) y
4a2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(4*x^2-9*a^2)/(4*a^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
ix
a (ix− a)
x

3
2

+ c2e−
ix
a (ix+ a)
x

3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 62� �
DSolve[x^2*y''[x]+x*y'[x]+(4*x^2-9*a^2)/(4*a^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

(
(ac2 + c1x) cos

(
x
a

)
+ (c2x− ac1) sin

(
x
a

))
x

√
x

a
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29.6.12 problem 12
Internal problem ID [4234]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 25

4

)
y = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 57� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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29.6.13 problem 15
Internal problem ID [4235]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + qy′ − 2y
x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+q*diff(y(x),x)=2*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1(qx− 2)
x

+ c2e−qx(qx+ 2)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 80� �
DSolve[y''[x]+q*y'[x]==2*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
qx3/2e−

qx
2
(
2(ic2qx+ 2c1) sinh

(
qx
2

)
− 2(c1qx+ 2ic2) cosh

(
qx
2

))
√
π (−iqx)5/2
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29.6.14 problem 18
Internal problem ID [4236]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + e2xy − n2y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+exp(2*x)*y(x)=n^2*y(x),y(x), singsol=all)� �

y(x) = c1 BesselJ (n, ex) + c2 BesselY (n, ex)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 46� �
DSolve[y''[x]+Exp[2*x]*y[x]==n^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Gamma(1− n)BesselJ
(
−n,

√
e2x

)
+ c2Gamma(n+ 1)BesselJ

(
n,

√
e2x

)
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29.6.15 problem 19
Internal problem ID [4237]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

4x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+y(x)/(4*x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ

(
1,
√
x
)
+ c2

√
x BesselY

(
1,
√
x
)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 38� �
DSolve[y''[x]+y[x]/(4*x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
x
(
c1BesselJ

(
1,
√
x
)
+ 2ic2Y1

(√
x
))
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29.6.16 problem 20
Internal problem ID [4238]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0, 2

√
x
)
+ c2 BesselY

(
0, 2

√
x
)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[x*y''[x]+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F̃1(; 1;−x) + 2c2Y0
(
2
√
x
)

5933



29.6. Chapter IX, Special forms of . . . CHAPTER 29. A TREATISE ON . . .

29.6.17 problem 21
Internal problem ID [4239]

Book: A treatise on ordinary and partial differential equations by William Woolsey Johnson.
1913
Section: Chapter IX, Special forms of differential equations. Examples XVII. page 247
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4yx3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 41� �
DSolve[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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30.1.1 problem 1
Internal problem ID [4240]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 1. Introduction. page 394
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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30.2 Chapter 8, Ordinary differential equations.
Section 2. Separable equations. page 398
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30.2.1 problem 1
Internal problem ID [4241]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y = 0

With initial conditions

[y(2) = 3]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 7� �
dsolve([x*diff(y(x),x)=y(x),y(2) = 3],y(x), singsol=all)� �

y(x) = 3x
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 10� �
DSolve[{x*y'[x]==y[x],{y[2]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x
2
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30.2. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.2.2 problem 2
Internal problem ID [4242]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
√

1− y2 + y
√
−x2 + 1 y′ = 0

With initial conditions [
y

(
1
2

)
= 1

2

]

3 Solution by Maple
Time used: 0.28 (sec). Leaf size: 26� �
dsolve([x*sqrt(1-y(x)^2)+y(x)*sqrt(1-x^2)*diff(y(x),x)=0,y(1/2) = 1/2],y(x), singsol=all)� �

y(x) =
√

2
√
3

√
−x2 + 1 + x2 − 3

3 Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 38� �
DSolve[{x*Sqrt[1-y[x]^2]+y[x]*Sqrt[1-x^2]*y'[x]==0,{y[1/2]==1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2

y(x) →
√
x2 + 2

√
3− 3x2 − 3
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30.2.3 problem 3
Internal problem ID [4243]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ sin(x)− y ln(y) = 0

With initial conditions [
y
(π
3

)
= e
]

3 Solution by Maple
Time used: 0.287 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)*sin(x)=y(x)*ln(y(x)),y(1/3*Pi) = exp(1)],y(x), singsol=all)� �

y(x) = e−
√
3 (cos(x)−1)

sin(x)

3 Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 19� �
DSolve[{y'[x]*Sin[x]==y[x]*Log[y[x]],{y[Pi/3]==Exp[1]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
√
3 tan

(
x
2
)

5941



30.2. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.2.4 problem 4
Internal problem ID [4244]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y2 + xyy′ = 0

With initial conditions

[y(5) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 34� �
dsolve([(1+y(x)^2)+x*y(x)*diff(y(x),x)=0,y(5) = 0],y(x), singsol=all)� �

y(x) =
√
−x2 + 25

x

y(x) = −
√
−x2 + 25

x

3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 40� �
DSolve[{(1+y[x]^2)+x*y[x]*y'[x]==0,{y[5]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
25− x2

x

y(x) →
√
25− x2

x
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30.2.5 problem 5
Internal problem ID [4245]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xyy′ − xy − y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 8� �
dsolve([x*y(x)*diff(y(x),x)-x*y(x)=y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = x+ ln(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 9� �
DSolve[{x*y[x]*y'[x]-x*y[x]==y[x],{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ log(x)
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30.2.6 problem 6
Internal problem ID [4246]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y2x+ x

yx2 − y
= 0

With initial conditions [
y
(√

2
)
= 0
]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 31� �
dsolve([diff(y(x),x)=(2*x*y(x)^2+x)/(x^2*y(x)-y(x)),y(2^(1/2)) = 0],y(x), singsol=all)� �

y(x) = −
√
2x2 − 4 x

2

y(x) =
√
2x2 − 4 x

2

3 Solution by Mathematica
Time used: 0.648 (sec). Leaf size: 48� �
DSolve[{y'[x]==(2*x*y[x]^2+x)/(x^2*y[x]-y[x]),{y[Sqrt[2]]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 (x2 − 2)√
2

y(x) →
√

x2 (x2 − 2)√
2
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30.2.7 problem 7
Internal problem ID [4247]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ + y2x− 8x = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 17� �
dsolve([y(x)*diff(y(x),x)+(x*y(x)^2-8*x)=0,y(1) = 3],y(x), singsol=all)� �

y(x) =
√

e−(x−1)(x+1) + 8

3 Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 39� �
DSolve[{y[x]*y'[x]+(x*y[x]^2-8*x)==0,{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
e1−x2 + 8

y(x) →
√
e1−x2 + 8
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30.2.8 problem 8
Internal problem ID [4248]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2y2x = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)+2*x*y(x)^2=0,y(2) = 1],y(x), singsol=all)� �

y(x) = 1
x2 − 3

3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 12� �
DSolve[{y'[x]+2*x*y[x]^2==0,{y[2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 − 3
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30.2.9 problem 9
Internal problem ID [4249]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(y + 1) y′ − y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 7� �
dsolve([(1+y(x))*diff(y(x),x)=y(x),y(1) = 1],y(x), singsol=all)� �

y(x) = LambertW (ex)

3 Solution by Mathematica
Time used: 7.675 (sec). Leaf size: 9� �
DSolve[{(1+y[x])*y'[x]==y[x],{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog(ex)
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30.2.10 problem 10
Internal problem ID [4250]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy − x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)-x*y(x)=x,y(0) = 1],y(x), singsol=all)� �

y(x) = −1 + 2 ex2
2

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 20� �
DSolve[{y'[x]-x*y[x]==x,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e 1
2
(
x2−1

)
− 1
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30.2.11 problem 11
Internal problem ID [4251]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

2y′ − 3(y − 2)
1
3 = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 9� �
dsolve([2*diff(y(x),x)=3*(y(x)-2)^(1/3),y(1) = 3],y(x), singsol=all)� �

y(x) = 2 + x
3
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 12� �
DSolve[{2*y'[x]==3*(y[x]-2)^(1/3),{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3/2 + 2
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30.2.12 problem 12
Internal problem ID [4252]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(xy + x) y′ + y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 11� �
dsolve([(x+x*y(x))*diff(y(x),x)+y(x)=0,y(1) = 1],y(x), singsol=all)� �

y(x) = LambertW
( e
x

)
3 Solution by Mathematica
Time used: 9.528 (sec). Leaf size: 11� �
DSolve[{(x+x*y[x])*y'[x]+y[x]==0,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
( e
x

)
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30.3 Chapter 8, Ordinary differential equations.
Section 3. Linear First-Order Equations. page
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Local contents
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30.3.1 problem 1
Internal problem ID [4253]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − ex = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)=exp(x),y(x), singsol=all)� �

y(x) = ex
2 + e−xc1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 21� �
DSolve[y'[x]+y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

2 + c1e
−x
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30.3.2 problem 2
Internal problem ID [4254]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + 3xy − 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)+3*x*y(x)=1,y(x), singsol=all)� �

y(x) =
x2

2 + c1
x3

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20� �
DSolve[x^2*y'[x]+3*x*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2c1
2x3
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30.3.3 problem 3
Internal problem ID [4255]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy − x e−x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+2*x*y(x)-x*exp(-x^2)=0,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
e−x2

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 24� �
DSolve[y'[x]+2*x*y[x]-x*Exp[-x^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2(
x2 + 2c1

)
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30.3.4 problem 4
Internal problem ID [4256]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2xy′ + y − 2x 5
2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(2*x*diff(y(x),x)+y(x)=2*x^(5/2),y(x), singsol=all)� �

y(x) =
x3

3 + c1√
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22� �
DSolve[2*x*y'[x]+y[x]==2*x^(5/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 + 3c1
3
√
x
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30.3.5 problem 5
Internal problem ID [4257]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + y −
(
cos2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)*cos(x)+y(x)=cos(x)^2,y(x), singsol=all)� �

y(x) = x− cos(x) + c1
sec(x) + tan(x)

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 25� �
DSolve[y'[x]*Cos[x]+y[x]==Cos[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− cos(x) + c1)e−2 tanh−1(tan(x2 ))
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30.3.6 problem 6
Internal problem ID [4258]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y√
x2 + 1

− 1
x+

√
x2 + 1

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)+y(x)/sqrt(x^2+1)=1/(x+sqrt(x^2+1)),y(x), singsol=all)� �

y(x) = c1 + x

x+
√
x2 + 1

3 Solution by Mathematica
Time used: 0.323 (sec). Leaf size: 78� �
DSolve[y'[x]*y[x]/Sqrt[x^2+1]==1/(x+Sqrt[x^2+1]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2
3

√
x3 − (x2 + 1)3/2 + 3x+ 3c1

y(x) →
√

2
3

√
x3 − (x2 + 1)3/2 + 3x+ 3c1
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30.3.7 problem 7
Internal problem ID [4259]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(1 + ex) y′ + 2 exy − (1 + ex) ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve((1+exp(x))*diff(y(x),x)+2*exp(x)*y(x)=(1+exp(x))*exp(x),y(x), singsol=all)� �

y(x) =
e2x + ex + e3x

3 + c1

(ex + 1)2

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 28� �
DSolve[(1+Exp[x])*y'[x]+2*Exp[x]*y[x]==(1+Exp[x])*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
ex + −1 + 3c1

(ex + 1)2
+ 1
)
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30.3.8 problem 8
Internal problem ID [4260]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x ln(x)y′ + y − ln(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((x*ln(x))*diff(y(x),x)+y(x)=ln(x),y(x), singsol=all)� �

y(x) = ln(x)
2 + c1

ln(x)

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19� �
DSolve[(x*Log[x])*y'[x]+y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)
2 + c1

log(x)
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30.3.9 problem 9
Internal problem ID [4261]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
−x2 + 1

)
y′ − xy − 2x

√
−x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve((1-x^2)*diff(y(x),x)=x*y(x)+2*x*sqrt(1-x^2),y(x), singsol=all)� �

y(x) = x2
√
−x2 + 1

+ c1√
x− 1

√
x+ 1

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 33� �
DSolve[(1-x^2)*y'[x]==x*y[x]+2*x*Sqrt[1-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
√
1− x2

+ c1√
x2 − 1
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30.3.10 problem 10
Internal problem ID [4262]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y tanh(x)− 2 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)+y(x)*tanh(x)=2*exp(x),y(x), singsol=all)� �

y(x) = cosh (2x) + 1 + sinh (2x) + 2x+ 2c1
2 cosh(x)

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 29� �
DSolve[y'[x]+y[x]*Tanh[x]==2*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(2x+ e2x + c1)
e2x + 1
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30.3.11 problem 11
Internal problem ID [4263]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− sin (2x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*cos(x)=sin(2*x),y(x), singsol=all)� �

y(x) = 2 sin(x)− 2 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]*Cos[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(x) + c1e
− sin(x) − 2
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30.3.12 problem 12
Internal problem ID [4264]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x′ − cos(y) + x tan(y) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(x(y),y)=cos(y)-x(y)*tan(y),x(y), singsol=all)� �

x(y) = (y + c1) cos(y)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 12� �
DSolve[x'[y]==Cos[y]-x[y]*Tan[y],x[y],y,IncludeSingularSolutions -> True]� �

x(y) → (y + c1) cos(y)
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30.3.13 problem 13
Internal problem ID [4265]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

x′ + x− ey = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(x(y),y)+(x(y)-exp(y))=0,x(y), singsol=all)� �

x(y) = ey
2 + e−yc1

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 21� �
DSolve[x'[y]+(x[y]-Exp[y])==0,x[y],y,IncludeSingularSolutions -> True]� �

x(y) → ey

2 + c1e
−y
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30.3.14 problem 14
Internal problem ID [4266]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x′ − 3y 2
3 − x

3y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(x(y),y)=(3*y^(2/3)-x(y))/(3*y),x(y), singsol=all)� �

x(y) = y + c1

y
1
3

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 15� �
DSolve[x'[y]==(3*y^(2/3)-x[y])/(3*y),x[y],y,IncludeSingularSolutions -> True]� �

x(y) → y + c1
3
√
y
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30.4.1 problem 1
Internal problem ID [4267]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y − xy
2
3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)+y(x)=x*y(x)^(2/3),y(x), singsol=all)� �

−x+ 3− e−x
3 c1 + y(x) 1

3 = 0

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 27� �
DSolve[y'[x]+y[x]==x*y[x]^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
ex/3(x− 3) + c1

) 3
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30.4.2 problem 2
Internal problem ID [4268]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ + y

x
− 2x 3

2
√
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)+1/x*y(x)=2*x^(3/2)*y(x)^(1/2),y(x), singsol=all)� �

√
y(x) −

x3

3 + c1√
x

= 0

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 22� �
DSolve[y'[x]+1/x*y[x]==2*x^(3/2)*y[x]^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x3 + 3c1) 2

9x
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30.4.3 problem 3
Internal problem ID [4269]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3xy2y′ + 3y3 − 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 96� �
dsolve(3*x*y(x)^2*diff(y(x),x)+3*y(x)^3=1,y(x), singsol=all)� �

y(x) = (9x3 + 27c1)
1
3

3x

y(x) =
−
(
9x3+27c1

) 1
3

6 − i

√
3 (

9x3+27c1
) 1
3

6
x

y(x) =
−
(
9x3+27c1

) 1
3

6 + i

√
3 (

9x3+27c1
) 1
3

6
x
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3 Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 196� �
DSolve[3*x*y[x]^2*y'[x]+3*y[x]^3==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
3

3
√
x3 + e9c1

x

y(x) →
3
√
x3 + e9c1

3
√
3 x

y(x) → (−1)2/3 3
√
x3 + e9c1

3
√
3 x

y(x) → − 3

√
−1
3

y(x) → 1
3
√
3

y(x) → Root
[
3#13 − 1&, 3

]

y(x) → −
3

√
−1
3

3√
x3

x

y(x) →
3√
x3

3
√
3 x

y(x) → (−1)2/3 3√
x3

3
√
3 x
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30.4.4 problem 4
Internal problem ID [4270]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2x e3y + ex +
(
3x2e3y − y2

)
y′ = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 22� �
dsolve((2*x*exp(3*y(x))+exp(x))+(3*x^2*exp(3*y(x))-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

x2e3y(x) + ex − y(x)3
3 + c1 = 0

3 Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 28� �
DSolve[(2*x*Exp[3*y[x]]+Exp[x])+(3*x^2*Exp[3*y[x]]-y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2e3y(x) − 1

3y(x)
3 + ex = c1, y(x)

]
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30.4.5 problem 5
Internal problem ID [4271]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(x− y) y′ + y + x+ 1 = 0

3 Solution by Maple
Time used: 0.308 (sec). Leaf size: 36� �
dsolve((x-y(x))*diff(y(x),x)+(y(x)+x+1)=0,y(x), singsol=all)� �

y(x) = −1
2 −

−(2x+ 1) c1 +
√
2 (2x+ 1)2 c21 + 1

2c1

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 51� �
DSolve[(x-y[x])*y'[x]+(y[x]+x+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− i
√
−2x(x+ 1)− c1

y(x) → x+ i
√

−2x(x+ 1)− c1
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30.4.6 problem 6
Internal problem ID [4272]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve

cos(x) cos(y) + sin2(x)−
(
sin(x) sin(y) + cos2(y)

)
y′ = 0

7 Solution by Maple� �
dsolve((cos(x)*cos(y(x))+sin(x)^2)-(sin(x)*sin(y(x))+cos(y(x))^2)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 43� �
DSolve[(Cos[x]*Cos[y[x]]+Sin[x]^2)-(Sin[x]*Sin[y[x]]+Cos[y[x]]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
(
y(x)
2 + 1

4 sin(2y(x))
)
− 2 sin(x) cos(y(x))− x+ 1

2 sin(2x) = c1, y(x)
]
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30.4.7 problem 7
Internal problem ID [4273]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2y′ + y2 − xy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)+(y(x)^2-x*y(x))=0,y(x), singsol=all)� �

y(x) = x

ln(x) + c1

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 19� �
DSolve[x^2*y'[x]+(y[x]^2-x*y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

log(x) + c1

y(x) → 0
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30.4.8 problem 8
Internal problem ID [4274]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

yy′ + x−
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 28� �
dsolve(y(x)*diff(y(x),x)=-x+sqrt(x^2+y(x)^2),y(x), singsol=all)� �

−c1 +
x

y(x)2 +
√

x2 + y(x)2
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 57� �
DSolve[y[x]*y'[x]==-x+Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0
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30.4.9 problem 9
Internal problem ID [4275]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy +
(
y2 − x2) y′ = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 19� �
dsolve(x*y(x)+(y(x)^2-x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
− 1
LambertW (−c1x2) x

3 Solution by Mathematica
Time used: 20.283 (sec). Leaf size: 56� �
DSolve[x*y[x]+(y[x]^2-x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ix√
ProductLog (−e−2c1x2)

y(x) → ix√
ProductLog (−e−2c1x2)

y(x) → 0
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30.4.10 problem 10
Internal problem ID [4276]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 − xy +
(
x2 + xy

)
y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 14� �
dsolve((y(x)^2-x*y(x))+(x^2+x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

LambertW (c1x2)

3 Solution by Mathematica
Time used: 8.545 (sec). Leaf size: 25� �
DSolve[(y[x]^2-x*y[x])+(x^2+x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

ProductLog (e−c1x2)

y(x) → 0
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30.4.11 problem 11
Internal problem ID [4277]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − cos (x+ y) = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=cos(x+y(x)),y(x), singsol=all)� �

y(x) = −x− 2 arctan (c1 − x)

3 Solution by Mathematica
Time used: 0.849 (sec). Leaf size: 59� �
DSolve[y'[x]==Cos[x+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ 2ArcTan
(
x+ c1

2

)
y(x) → −x+ 2ArcTan

(
x+ c1

2

)
y(x) → −x− π

y(x) → π − x
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30.4.12 problem 12
Internal problem ID [4278]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y

x
+ tan

(y
x

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)/x- tan(y(x)/x),y(x), singsol=all)� �

y(x) = x arcsin
(

1
xc1

)

3 Solution by Mathematica
Time used: 2.328 (sec). Leaf size: 21� �
DSolve[y'[x]==y[x]/x- Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
ec1

x

)
y(x) → 0
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30.4.13 problem 13
Internal problem ID [4279]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(x− 1) y′ + y − 1
x2 + 2

x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve((x-1)*diff(y(x),x)+y(x)-1/x^2+2/x^3=0,y(x), singsol=all)� �

y(x) = c1
x− 1 − 1

x2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 20� �
DSolve[(x-1)*y'[x]+y[x]-1/x^2+2/x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x2 − c1

x− 1
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30.4.14 problem 25 part (a)
Internal problem ID [4280]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 25 part (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′ − y2x+ 2y
x

+ 1
x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)= x*y(x)^2-2/x*y(x)-1/x^3,y(x), singsol=all)� �

y(x) = tanh (− ln(x) + c1)
x2

3 Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 63� �
DSolve[y'[x]== x*y[x]^2-2/x*y[x]-1/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i tan(i log(x) + c1)
x2

y(x) → −x2 + e2iInterval[{0,π}]

x4 + x2e2iInterval[{0,π}]
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30.4.15 problem 25 part (b)
Internal problem ID [4281]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 25 part (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

y′ − 2y2
x

− y

x
+ 2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)= 2/x*y(x)^2+1/x*y(x)-2*x,y(x), singsol=all)� �

y(x) = − tanh (2x+ 2c1)x

3 Solution by Mathematica
Time used: 0.677 (sec). Leaf size: 27� �
DSolve[y'[x]== 2/x*y[x]^2+1/x*y[x]-2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh(2x+ c1)

y(x) → −x

y(x) → x
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30.4.16 problem 25 part (c)
Internal problem ID [4282]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406
Problem number: 25 part (c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − e−xy2 − y + ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)= exp(-x)*y(x)^2+y(x)-exp(x),y(x), singsol=all)� �

y(x) = i tan (ix+ c1) ex

3 Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 19� �
DSolve[y'[x]== Exp[-x]*y[x]^2+y[x]-Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ex tanh(x− ic1)
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30.5.1 problem 1
Internal problem ID [4283]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2x + c2e

x
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30.5.2 problem 2
Internal problem ID [4284]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]-4*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2x+ c1)
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30.5.3 problem 3
Internal problem ID [4285]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 9y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+9*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−9x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[y''[x]+9*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
9c1e

−9x
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30.5.4 problem 4
Internal problem ID [4286]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)e−x + c2 cos(x)e−x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+2*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2 cos(x) + c1 sin(x))
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30.5.5 problem 5
Internal problem ID [4287]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin
(√

5 x
)
+ c2ex cos

(√
5 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[y''[x]-2*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
c2 cos

(√
5 x
)
+ c1 sin

(√
5 x
))
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30.5.6 problem 6
Internal problem ID [4288]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 16y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (4x) + c2 cos (4x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(4x) + c2 sin(4x)
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30.5.7 problem 7
Internal problem ID [4289]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 5y′ + 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]-5*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2ex + c1)
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30.5.8 problem 8
Internal problem ID [4290]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+5*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−5x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[y''[x]+5*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
5c1e

−5x
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30.5.9 problem 9
Internal problem ID [4291]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 13y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+13*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x sin (3x) + c2e2x cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y''[x]-4*y'[x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2 cos(3x) + c1 sin(3x))
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30.5.10 problem 12
Internal problem ID [4292]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(2*diff(y(x),x$2)+diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e
x
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[2*y''[x]+y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

3x/2 + c2
)
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30.5.11 problem 19
Internal problem ID [4293]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (1 + 2i) y′ + (−1 + i) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+(1+2*I)*diff(y(x),x)+(I-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ix + c2e(−1−i)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+(1+2*I)*y'[x]+(I-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e(−1−i)x(c2ex + c1)
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30.5.12 problem 20
Internal problem ID [4294]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (1 + 2i) y′ + (−1 + i) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+(1+2*I)*diff(y(x),x)+(I-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ix + c2e(−1−i)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+(1+2*I)*y'[x]+(I-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e(−1−i)x(c2ex + c1)

5996



30.5. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.5.13 problem 24
Internal problem ID [4295]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 24.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$3)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e
x
2 sin

(√
3 x

2

)
+ c3e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[y'''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + ex/2

(
c3 cos

(√
3 x

2

)
+ c2 sin

(√
3 x

2

))
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30.5.14 problem 25
Internal problem ID [4296]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 25.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y′′ − 6y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$3)+diff(y(x),x$2)-6*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e2x + c3e−3x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 30� �
DSolve[y'''[x]+y''[x]-6*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3c1e

−3x + 1
2c2e

2x + c3
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30.5.15 problem 26
Internal problem ID [4297]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 26.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ − 9y′ − 5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 170� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-9*diff(y(x),x)-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
−

(
i
√
3
(
−3+i

√
55

) 2
3 −4i

√
3 +

(
−3+i

√
55

) 2
3 +2

(
−3+i

√
55

) 1
3 +4

)
x

2
(
−3+i

√
55

) 1
3

+ c2e

(
i
√
3
(
−3+i

√
55

) 2
3 −4i

√
3 −

(
−3+i

√
55

) 2
3 −2

(
−3+i

√
55

) 1
3 −4

)
x

2
(
−3+i

√
55

) 1
3

+ c3e

((
−3+i

√
55

) 2
3 −

(
−3+i

√
55

) 1
3 +4

)
x

(
−3+i

√
55

) 1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87� �
DSolve[y'''[x]+3*y''[x]-9*y'[x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 exp
(
xRoot

[
#13 + 3#12 − 9#1− 5&, 2

])
+ c3 exp

(
xRoot

[
#13 + 3#12 − 9#1− 5&, 3

])
+ c1 exp

(
xRoot

[
#13 + 3#12 − 9#1− 5&, 1

])
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30.5.16 problem 28
Internal problem ID [4298]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 28.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)e−x + c2 cos(x)e−x + c3ex sin(x) + c4ex cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
DSolve[y''''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c1 cos(x) + c2 sin(x)) + ex(c4 cos(x) + c3 sin(x))
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30.6.1 problem 1
Internal problem ID [4299]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ − 10 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)=10,y(x), singsol=all)� �

y(x) = e4xc1
4 − 5x

2 + c2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24� �
DSolve[y''[x]-4*y'[x]==10,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5x
2 + 1

4c1e
4x + c2

6002



30.6. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.6.2 problem 2
Internal problem ID [4300]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 4y − 16 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=16,y(x), singsol=all)� �

y(x) = c2e2x + x e2xc1 + 4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]-4*y'[x]+4*y[x]==16,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4 + e2x(c2x+ c1)
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30.6.3 problem 3
Internal problem ID [4301]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 2y − e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=exp(2*x),y(x), singsol=all)� �

y(x) = c2e−2x + c1ex +
e2x
4

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29� �
DSolve[y''[x]+y'[x]-2*y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x

4 + c1e
−2x + c2e

x
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30.6.4 problem 4
Internal problem ID [4302]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ − 3y − 24 e−3x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=24*exp(-3*x),y(x), singsol=all)� �

y(x) = c2e−x + c1e3x + 2 e−3x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 29� �
DSolve[y''[x]-2*y'[x]-3*y[x]==24*Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c1e2x + c2e
6x + 2

)
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30.6.5 problem 5
Internal problem ID [4303]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − 2 ex = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+y(x)=2*exp(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + ex

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 19� �
DSolve[y''[x]+y[x]==2*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex + c1 cos(x) + c2 sin(x)
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30.6.6 problem 6
Internal problem ID [4304]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 6y′ + 9y − 12 e−x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=12*exp(-x),y(x), singsol=all)� �

y(x) = e−3xc2 + e−3xxc1 + 3 e−x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 25� �
DSolve[y''[x]+6*y'[x]+9*y[x]==12*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(3e2x + c2x+ c1
)
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30.6.7 problem 7
Internal problem ID [4305]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 3 e2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=3*exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 + x e2x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[y''[x]-y'[x]-2*y[x]==3*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + e2x

(
x− 1

3 + c2

)
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30.6.8 problem 8
Internal problem ID [4306]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 16y − 40 e4x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-16*y(x)=40*exp(4*x),y(x), singsol=all)� �

y(x) = e4xc2 + e−4xc1 + 5 e4xx

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 29� �
DSolve[y''[x]-16*y[x]==40*Exp[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e4x
(
5x− 5

8 + c1

)
+ c2e

−4x

6009
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30.6.9 problem 9
Internal problem ID [4307]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + y − 2 e−x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=2*exp(-x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 + x2e−x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20� �
DSolve[y''[x]+2*y'[x]+y[x]==2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x(x+ c2) + c1)
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30.6.10 problem 10
Internal problem ID [4308]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 9y − 6 e3x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=6*exp(3*x),y(x), singsol=all)� �

y(x) = c2e3x + e3xc1x+ 3 e3xx2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22� �
DSolve[y''[x]-6*y'[x]+9*y[x]==6*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x(x(3x+ c2) + c1)
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30.6.11 problem 11
Internal problem ID [4309]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 10y − 100 cos (4x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+10*y(x)=100*cos(4*x),y(x), singsol=all)� �

y(x) = e−x sin (3x) c2 + e−x cos (3x) c1 + 8 sin (4x)− 6 cos (4x)

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 39� �
DSolve[y''[x]+2*y'[x]+10*y[x]==100*Cos[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 8 sin(4x)− 6 cos(4x) + e−x(c2 cos(3x) + c1 sin(3x))
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30.6.12 problem 12
Internal problem ID [4310]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 12y − 80 sin (2x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+12*y(x)=80*sin(2*x),y(x), singsol=all)� �

y(x) = e−2x sin
(
2x

√
2
)
c2 + e−2x cos

(
2x

√
2
)
c1 − 5 cos (2x) + 5 sin (2x)

3 Solution by Mathematica
Time used: 0.572 (sec). Leaf size: 49� �
DSolve[y''[x]+4*y'[x]+12*y[x]==80*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5 sin(2x)− 5 cos(2x) + e−2x
(
c2 cos

(
2
√
2 x
)
+ c1 sin

(
2
√
2 x
))

6013
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30.6.13 problem 13
Internal problem ID [4311]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 2 cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=2*cos(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x− sin(x)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 21� �
DSolve[y''[x]-2*y'[x]+y[x]==2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sin(x) + ex(c2x+ c1)

6014
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30.6.14 problem 14
Internal problem ID [4312]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 8y′ + 25y − 120 sin (5x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+8*diff(y(x),x)+25*y(x)=120*sin(5*x),y(x), singsol=all)� �

y(x) = e−4x sin (3x) c2 + e−4x cos (3x) c1 − 3 cos (5x)

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 33� �
DSolve[y''[x]+8*y'[x]+25*y[x]==120*Sin[5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3 cos(5x) + e−4x(c2 cos(3x) + c1 sin(3x))

6015
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30.6.15 problem 15
Internal problem ID [4313]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

5y′′ + 12y′ + 20y − 120 sin (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(5*diff(y(x),x$2)+12*diff(y(x),x)+20*y(x)=120*sin(2*x),y(x), singsol=all)� �

y(x) = e− 6x
5 sin

(
8x
5

)
c2 + e− 6x

5 cos
(
8x
5

)
c1 − 5 cos (2x)

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 39� �
DSolve[5*y''[x]+12*y'[x]+20*y[x]==120*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5 cos(2x) + e−6x/5
(
c2 cos

(
8x
5

)
+ c1 sin

(
8x
5

))
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30.6.16 problem 16
Internal problem ID [4314]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 30 sin (3x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+9*y(x)=30*sin(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 − 5 cos (3x)x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 31� �
DSolve[y''[x]+9*y[x]==30*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−5x+ c1) cos(3x) +
1
6(5 + 6c2) sin(3x)
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30.6.17 problem 17
Internal problem ID [4315]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 16 cos (4x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+16*y(x)=16*cos(4*x),y(x), singsol=all)� �

y(x) = sin (4x) c2 + cos (4x) c1 +
cos (4x)

2 + 2 sin (4x)x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 28� �
DSolve[y''[x]+16*y[x]==16*Cos[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
1
4 + c1

)
cos(4x) + (2x+ c2) sin(4x)
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30.6.18 problem 18
Internal problem ID [4316]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 17y − 60 e−4x sin (5x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+17*y(x)=60*exp(-4*x)*sin(5*x),y(x), singsol=all)� �

y(x) = e−x sin (4x) c2 + e−x cos (4x) c1 + 2 e−4x cos (5x)

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 38� �
DSolve[y''[x]+2*y'[x]+17*y[x]==60*Exp[-4*x]*Sin[5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e−4x cos(5x) + e−x(c2 cos(4x) + c1 sin(4x))
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30.6.19 problem 19
Internal problem ID [4317]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4y′′ + 4y′ + 5y − 40 e− 3x
2 sin (2x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(4*diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=40*exp(-3*x/2)*sin(2*x),y(x), singsol=all)� �

y(x) = e−x
2 sin(x)c2 + e−x

2 cos(x)c1 + (− sin (2x) + 2 cos (2x)) e− 3x
2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 41� �
DSolve[4*y''[x]+4*y'[x]+5*y[x]==40*Exp[-3*x/2]*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2(− sin(2x) + 2 cos(2x) + ex(c2 cos(x) + c1 sin(x)))
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30.6.20 problem 20
Internal problem ID [4318]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 8y − 30 e−x
2 cos

(
5x
2

)
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+8*y(x)=30*exp(-x/2)*cos(5/2*x),y(x), singsol=all)� �

y(x) = e−2x sin (2x) c2 + e−2x cos (2x) c1 + 4 e−x
2 sin

(
5x
2

)

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 41� �
DSolve[y''[x]+4*y'[x]+8*y[x]==30*Exp[-x/2]*Cos[5/2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
4e3x/2 sin

(
5x
2

)
+ c2 cos(2x) + c1 sin(2x)

)
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30.6.21 problem 21
Internal problem ID [4319]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

5y′′ + 6y′ + 2y − x2 − 6x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(5*diff(y(x),x$2)+6*diff(y(x),x)+2*y(x)=x^2+6*x,y(x), singsol=all)� �

y(x) = e− 3x
5 sin

(x
5

)
c2 + e− 3x

5 cos
(x
5

)
c1 +

x2

2 − 5
2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42� �
DSolve[5*y''[x]+6*y'[x]+2*y[x]==x^2+6*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x2 − 5

)
+ e−3x/5

(
c2 cos

(x
5

)
+ c1 sin

(x
5

))
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30.6.22 problem 22
Internal problem ID [4320]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

2y′′ + y′ − 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(2*diff(y(x),x$2)+diff(y(x),x)=2*x,y(x), singsol=all)� �

y(x) = −2 e−x
2 c1 + x2 − 4x+ c2

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 22� �
DSolve[y''[x]+y'[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)x− c1e
−x + c2
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30.6.23 problem 23
Internal problem ID [4321]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 2x ex = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)+y(x)=2*x*exp(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + (x− 1) ex

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 23� �
DSolve[y''[x]+y[x]==2*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 1) + c1 cos(x) + c2 sin(x)
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30.6.24 problem 24
Internal problem ID [4322]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 9y − 12x e3x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=12*x*exp(3*x),y(x), singsol=all)� �

y(x) = c2e3x + e3xc1x+ 2x3e3x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[y''[x]-6y'[x]+9*y[x]==12*x*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x
(
2x3 + c2x+ c1

)
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30.6.25 problem 25
Internal problem ID [4323]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ − 3y − 16x2e−x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=16*x^2*exp(-x),y(x), singsol=all)� �

y(x) = c2e−x + c1e3x −
x(8x2 + 6x+ 3) e−x

6

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 37� �
DSolve[y''[x]-2*y'[x]-3*y[x]==16*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x
(
−4x(2x+ 1) + 4c2e4x − 1 + 4c1

)
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30.6.26 problem 26
Internal problem ID [4324]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 8x sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+y(x)=8*x*sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + 2x(−x cos(x) + sin(x))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==8*x*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−2x2 + 1 + c1

)
cos(x) + (2x+ c2) sin(x)
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30.6.27 problem 33
Internal problem ID [4325]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − x3 + 1− 2 cos(x)− (2− 4x) ex = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+y(x)=x^3-1+2*cos(x)+(2-4*x)*exp(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + (−2x+ 3) ex + x3 + sin(x)x− 6x+ cos(x)− 1

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 38� �
DSolve[y''[x]+y[x]==x^3-1+2*Cos[x]+(2-4*x)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 − 6x+ ex(3− 2x) +
(
1
2 + c1

)
cos(x) + (x+ c2) sin(x)− 1
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30.6.28 problem 34
Internal problem ID [4326]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 5y′ + 6y − 2 ex − 6x+ 5 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=2*exp(x)+6*x-5,y(x), singsol=all)� �

y(x) = c2e2x + c1e3x + ex + x

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 26� �
DSolve[y''[x]-5*y'[x]+6*y[x]==2*Exp[x]+6*x-5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ ex + c1e
2x + c2e

3x
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30.6.29 problem 35
Internal problem ID [4327]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − sinh(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-y(x)=sinh(x),y(x), singsol=all)� �

y(x) = c2e−x + c1ex +
x e−x

4 + ex(2x− 1)
8

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 38� �
DSolve[y''[x]-y[x]==Sinh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8e

−x
(
2x+ e2x(2x− 1 + 8c1) + 1 + 8c2

)
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30.6.30 problem 36
Internal problem ID [4328]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 2 sin(x)− 4x cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+y(x)=2*sin(x)+4*x*cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28� �
DSolve[y''[x]+y[x]==2*Sin[x]+4*x*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
2x2 − 1 + 2c2

)
sin(x) + c1 cos(x)
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30.6.31 problem 37
Internal problem ID [4329]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − 4 ex − (1− x)
(
e2x − 1

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=4*exp(x)+(1-x)*(exp(2*x)-1),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
(−3x+ 5) e2x

27 + x+ ex − 3

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 38� �
DSolve[y''[x]+2*y'[x]+y[x]==4*Exp[x]+(1-x)*(Exp[2*x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
27e

2x(5− 3x) + ex + x+ e−x(c2x+ c1)− 3
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30.6.32 problem 38
Internal problem ID [4330]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 2y′ − 9x e−x + 6x2 − 4 e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)=9*x*exp(-x)-6*x^2+4*exp(2*x),y(x), singsol=all)� �

y(x) = e2xc1
2 + 3x2

2 + x3 + 3x e−x + 4 e−x + 2x e2x − e2x + 3x
2 + c2

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 48� �
DSolve[y''[x]-2*y'[x]==9*x*Exp[-x]-6*x^2+4*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
e−x(6x+ 8) + x(x(2x+ 3) + 3) + e2x(4x− 2 + c1)

)
+ c2
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30.7 Chapter 8, Ordinary differential equations.
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30.7.1 problem 1 (a)
Internal problem ID [4331]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 1 (a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + yy′ = 0

With initial conditions

[y(0) = 5, y′(0) = 0]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 5� �
dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) = 5, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = 5

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]+y[x]*y'[x]==0,{y[0]==5,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.2 problem 1 (b)
Internal problem ID [4332]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 1 (b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + yy′ = 0

With initial conditions

[y(0) = 2, y′(0) = −2]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) = 2, D(y)(0) = -2],y(x), singsol=all)� �

y(x) = 2
x+ 1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]+y[x]*y'[x]==0,{y[0]==2,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.3 problem 1 (c)
Internal problem ID [4333]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 1 (c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + yy′ = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) = cot
(x
2 + π

4

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]+y[x]*y'[x]==0,{y[0]==1,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.4 problem 1 (d)
Internal problem ID [4334]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 1 (d).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + yy′ = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 8� �
dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = 2 tanh(x)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 9� �
DSolve[{y''[x]+y[x]*y'[x]==0,{y[0]==0,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 tanh(x)
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.5 problem 2
Internal problem ID [4335]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + 2xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + erf(x)c2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 21� �
DSolve[y''[x]+2*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
π c1Erf(x) + c2
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.6 problem 3
Internal problem ID [4336]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

2yy′′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 27� �
dsolve(2*y(x)*diff(y(x),x$2)=(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = 0

y(x) = 1
4c

2
1x

2 + 1
2c1xc2 +

1
4c

2
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[2*y[x]*y''[x]==(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c1x+ 2c2)2
4c2
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.7 problem 4
Internal problem ID [4337]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

xy′′ − y′ − (y′)3 = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 31� �
dsolve(x*diff(y(x),x$2)=diff(y(x),x)+(diff(y(x),x))^3,y(x), singsol=all)� �

y(x) = −
√

−x2 + c1 + c2

y(x) =
√
−x2 + c1 + c2

3 Solution by Mathematica
Time used: 0.534 (sec). Leaf size: 103� �
DSolve[x*y''[x]==y'[x]+(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − ie−c1
√
−1 + e2c1x2

y(x) → ie−c1
√
−1 + e2c1x2 + c2

y(x) → c2 − i
√
x2

y(x) → i
√
x2 + c2
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.8 problem 5
Internal problem ID [4338]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 5.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(y′′)2 − k2
(
(y′)2 + 1

)
= 0

3 Solution by Maple
Time used: 0.736 (sec). Leaf size: 67� �
dsolve((diff(y(x),x$2))^2=k^2*(1+ (diff(y(x),x))^2),y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = c1 + c2ekx +
e−kx

4k2c2

y(x) = c1 +
ekx
4c2k2 + c2e−kx
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

3 Solution by Mathematica
Time used: 56.213 (sec). Leaf size: 103� �
DSolve[(y''[x])^2==k^2*(1+ (y'[x])^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1

k
√

sech2(kx− c1)

y(x) → 1

k
√
sech2(kx− c1)

+ c2

y(x) → c2 −
1

k
√

sech2(kx+ c1)

y(x) → 1

k
√
sech2(kx+ c1)

+ c2
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.9 problem 6
Internal problem ID [4339]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear]]

Solve

k − y′′

(y′ + 1)
3
2
= 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 19� �
dsolve(k=diff(y(x),x$2)*(1+ (diff(y(x),x)))^(-3/2),y(x), singsol=all)� �

y(x) = −x− 4
k2 (c1 + x) + c2

3 Solution by Mathematica
Time used: 0.481 (sec). Leaf size: 73� �
DSolve[k==y''[x]*(1+ (y'[x])^2)^(-3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2k − i
√

(kx− 1 + c1)(kx+ 1 + c1)
k

y(x) → i
√

(kx− 1 + c1)(kx+ 1 + c1) + c2k

k
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.10 problem 16 (a)
Internal problem ID [4340]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 16 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ − 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x3 + c2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]+3*x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x3 + c2x
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.11 problem 16 (b)
Internal problem ID [4341]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 16 (b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
4 + c1
x2
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.12 problem 16 (c)
Internal problem ID [4342]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 16 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 7xy′ + 9y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)+7*x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x3 + c2 ln(x)

x3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+7*x*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c2 log(x) + c1
x3
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.13 problem 16 (d)
Internal problem ID [4343]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 16 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sin
(√

5 ln(x)
)
+ c2x cos

(√
5 ln(x)

)
3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]-x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
c2 cos

(√
5 log(x)

)
+ c1 sin

(√
5 log(x)

))
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.14 problem 17
Internal problem ID [4344]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ − 16y − 8x4 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-16*y(x)=8*x^4,y(x), singsol=all)� �

y(x) = x4c2 +
c1
x4 + x4(8 ln(x)− 1)

8

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[x^2*y''[x]+x*y'[x]-16*y[x]==8*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4 log(x) +
(
−1
8 + c2

)
x4 + c1

x4
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.15 problem 18
Internal problem ID [4345]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + xy′ − y − x+ 1
x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x-1/x,y(x), singsol=all)� �

y(x) = c1
x
+ c2x+ 2 ln(x)x2 + 2 ln(x) + 1

4x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==x-1/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2(x2 + 1) log(x) + (−1 + 4c2)x2 + 1 + 4c1
4x
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.16 problem 19
Internal problem ID [4346]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 5xy′ + 9y − 2x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+9*y(x)=2*x^3,y(x), singsol=all)� �

y(x) = c2x
3 + x3 ln(x)c1 + ln(x)2x3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-5*x*y'[x]+9*y[x]==2*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(log2(x) + 3c2 log(x) + c1
)
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.17 problem 20
Internal problem ID [4347]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 3xy′ + 4y − 6x2 ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=6*x^2*ln(x),y(x), singsol=all)� �

y(x) = c2x
2 + c1x

2 ln(x) + ln(x)3x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==6*x^2*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(log3(x) + 2c2 log(x) + c1
)
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30.7.18 problem 21
Internal problem ID [4348]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y − 3x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(x^2*diff(y(x),x$2)+y(x)=3*x^2,y(x), singsol=all)� �

y(x) =
√
x sin

(√
3 ln(x)
2

)
c2 +

√
x cos

(√
3 ln(x)
2

)
c1 + x2

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 47� �
DSolve[x^2*y''[x]+y[x]==3*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x

(
x3/2 + c1 cos

(
1
2
√
3 log(x)

)
+ c2 sin

(
1
2
√
3 log(x)

))
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.19 problem 22
Internal problem ID [4349]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + y − 2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=2*x,y(x), singsol=all)� �

y(x) = sin (ln(x)) c2 + cos (ln(x)) c1 + x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]+x*y'[x]+y[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1 cos(log(x)) + c2 sin(log(x))
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30.7.20 problem 25
Internal problem ID [4350]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2− x) y′′ + 2xy′ − 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve([x^2*(2-x)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2(x− 1)
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24� �
DSolve[x^2*(2-x)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 2)2 + c2(x− 1)
x
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30.7. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.7.21 problem 26
Internal problem ID [4351]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve([(x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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30.7.22 problem 27
Internal problem ID [4352]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − 2(1 + x) y′ + (2 + x) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+(x+2)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[x*y''[x]-2*(x+1)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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30.7.23 problem 28
Internal problem ID [4353]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3xy′′ − 2(3x− 1) y′ + (3x− 2) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve([3*x*diff(y(x),x$2)-2*(3*x-1)*diff(y(x),x)+(3*x-2)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex + c2x
1
3 ex

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21� �
DSolve[3*x*y''[x]-2*(3*x-1)*y'[x]+(3*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
3c2 3

√
x + c1

)
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30.7.24 problem 29
Internal problem ID [4354]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (1 + x) y′ − y = 0

Given that one solution of the ode is

y1 = 1 + x

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve([x^2*diff(y(x),x$2)+(x+1)*diff(y(x),x)-y(x)=0,x+1],y(x), singsol=all)� �

y(x) =
(
c1(x+ 1) e− 1

x

x
+ c2

)
x e 1

x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 21� �
DSolve[x^2*y''[x]+(x+1)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
xx+ c2(x+ 1)
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30.7.25 problem 30
Internal problem ID [4355]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1 + x) y′′ − (x− 1) y′ + y = 0

Given that one solution of the ode is

y1 = x− 1

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve([x*(x+1)*diff(y(x),x$2)-(x-1)*diff(y(x),x)+y(x)=0,x-1],y(x), singsol=all)� �

y(x) = c1(x− 1) + c2(−4 + (x− 1) ln(x))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23� �
DSolve[x*(x+1)*y''[x]-(x-1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1) + c2((x− 1) log(x)− 4)

6060



30.8. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.8 Chapter 8, Ordinary differential equations.
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30.8.1 problem 1
Internal problem ID [4356]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ − xy − 1
x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x)-x*y(x)=1/x,y(x), singsol=all)� �

y(x) =
(
− 1
3x3 + c1

)
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 17� �
DSolve[x^2*y'[x]-x*y[x]==1/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
3x2 + c1x
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30.8.2 problem 2
Internal problem ID [4357]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x ln(y)y′ − ln(x)y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 31� �
dsolve(x*ln(y(x))*diff(y(x),x)-y(x)*ln(x)=0,y(x), singsol=all)� �

y(x) = e
√

ln(x)2+2c1

y(x) = e−
√

ln(x)2+2c1

3 Solution by Mathematica
Time used: 0.745 (sec). Leaf size: 60� �
DSolve[x*Log[y[x]]*y'[x]-y[x]*Log[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
√

log2(x)+2c1

y(x) → e

√
log2(x)+2c1

y(x) → 0

y(x) → e2iInterval[{0,π}]
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30.8.3 problem 3
Internal problem ID [4358]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 2y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 sin(x)e−x + c3 cos(x)e−x

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 37� �
DSolve[y'''[x]+2*y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x((c2 − c1) sin(x)− (c1 + c2) cos(x)) + c3
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30.8.4 problem 4
Internal problem ID [4359]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

r′′ − 6r′ + 9r = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(r(t),t$2)-6*diff(r(t),t)+9*r(t)=0,r(t), singsol=all)� �

r(t) = c1e3t + c2e3tt

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[r''[t]-6*r'[t]+9*r[t]==0,r[t],t,IncludeSingularSolutions -> True]� �

r(t) → e3t(c2t+ c1)
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30.8.5 problem 5
Internal problem ID [4360]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

2x− y sin (2x)−
(
sin2(x)− 2y

)
y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 75� �
dsolve(2*x-y(x)*sin(2*x)=(sin(x)^2-2*y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) = 1
4 − cos (2x)

4 −
√
cos2 (2x)− 16x2 − 2 cos (2x)− 16c1 + 1

4

y(x) = 1
4 − cos (2x)

4 +
√
cos2 (2x)− 16x2 − 2 cos (2x)− 16c1 + 1

4

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 87� �
DSolve[2*x-y[x]*Sin[2*x]==(Sin[x]^2-2*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−
√

−16x2 + (cos(2x)− 2) cos(2x) + 1 + 16c1 − cos(2x) + 1
)

y(x) → 1
4

(√
−16x2 + (cos(2x)− 2) cos(2x) + 1 + 16c1 − cos(2x) + 1

)
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30.8.6 problem 6
Internal problem ID [4361]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 2y − 10 ex − 6 e−x cos(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=10*exp(x)+6*exp(-x)*cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x)e−x + cos(x)e−xc1 + (3 sin(x)x+ 3 cos(x)) e−x + 2 ex

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 41� �
DSolve[y''[x]+2*y'[x]+2*y[x]==10*Exp[x]+6*Exp[-x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x
(
4e2x + (3 + 2c2) cos(x) + 2(3x+ c1) sin(x)

)

6067



30.8. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.8.7 problem 7
Internal problem ID [4362]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3x3y2y′ − x2y3 − 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 105� �
dsolve(3*x^3*y(x)^2*diff(y(x),x)-x^2*y(x)^3=1,y(x), singsol=all)� �

y(x) = ((27x3c1 − 9)x)
1
3

3x

y(x) = −((27x3c1 − 9)x)
1
3

6x − i
√
3 ((27x3c1 − 9)x)

1
3

6x

y(x) = −((27x3c1 − 9)x)
1
3

6x + i
√
3 ((27x3c1 − 9)x)

1
3

6x
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3 Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 85� �
DSolve[3*x^3*y[x]^2*y'[x]-x^2*y[x]^3==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
3

3
√
−1 + 3c1x3

x2/3

y(x) →
3

√
−1
3 + c1x3

x2/3

y(x) →
(−1)2/3 3

√
−1
3 + c1x3

x2/3

6069



30.8. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.8.8 problem 8
Internal problem ID [4363]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ + y − x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = c2x+ ln(x)xc1 +
ln(x)2x

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
log2(x) + 2c2 log(x) + 2c1

)
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30.8.9 problem 9
Internal problem ID [4364]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Bernoulli]

Solve

y′ − 2y − y2e3x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)-(2*y(x)+y(x)^2*exp(3*x))=0,y(x), singsol=all)� �

y(x) = − 5
−5c1e−2x + e3x

3 Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 29� �
DSolve[y'[x]-(2*y[x]+y[x]^2*Exp[3*x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 5e2x
e5x − 5c1

y(x) → 0
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30.8.10 problem 10
Internal problem ID [4365]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

u(1− v) + v2(1− u)u′ = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 31� �
dsolve(u(v)*(1-v)+v^2*(1-u(v))*diff(u(v),v)=0,u(v), singsol=all)� �

u(v) = e
ln(v)v−LambertW

(
−v ec1+

1
v

)
v+c1v+1

v

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 21� �
DSolve[u[v]*(1-v)+v^2*(1-u[v])*u'[v]==0,u[v],v,IncludeSingularSolutions -> True]� �

u(v) → −ProductLog
(
v
(
−e

1
v
−c1
))
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30.8.11 problem 11
Internal problem ID [4366]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y + 2x− xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve((y(x)+2*x)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (2 ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 14� �
DSolve[(y[x]+2*x)-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(2 log(x) + c1)
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30.8.12 problem 12
Internal problem ID [4367]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ + y′ − 4x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)=4*x,y(x), singsol=all)� �

y(x) = x2 + c1 ln(x) + c2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 16� �
DSolve[x*y''[x]+y'[x]==4*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1 log(x) + c2
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30.8.13 problem 13
Internal problem ID [4368]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′ + 5y − 26 e3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=26*exp(3*x),y(x), singsol=all)� �

y(x) = e−2x sin(x)c2 + e−2x cos(x)c1 + e3x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 27� �
DSolve[y''[x]+4*y'[x]+5*y[x]==26*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(e5x + c2 cos(x) + c1 sin(x)
)
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30.8.14 problem 14
Internal problem ID [4369]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − 2 e−2x cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=2*exp(-2*x)*cos(x),y(x), singsol=all)� �

y(x) = e−2x sin(x)c2 + e−2x cos(x)c1 + sin(x)e−2xx

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 26� �
DSolve[y''[x]+4*y'[x]+5*y[x]==2*Exp[-2*x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x((1 + c2) cos(x) + (x+ c1) sin(x))
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30.8.15 problem 15
Internal problem ID [4370]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 4y − 6 e2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=6*exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + x e2xc1 + 3 e2xx2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y'[x]+4*y[x]==6*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x(3x+ c2) + c1)
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30.8.16 problem 16
Internal problem ID [4371]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 5y′ + 6y − e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + c1e3x − x e2x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24� �
DSolve[y''[x]-5*y'[x]+6*y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(−x+ c2e
x − 1 + c1)
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30.8.17 problem 17
Internal problem ID [4372]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(2x+ y) y′ − x+ 2y = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 51� �
dsolve((2*x+y(x))*diff(y(x),x)-(x-2*y(x))=0,y(x), singsol=all)� �

y(x) =
−2c1x−

√
5c21x2 + 1

c1

y(x) =
−2c1x+

√
5c21x2 + 1

c1

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 94� �
DSolve[(2*x+y[x])*y'[x]-(x-2*y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x−
√
5x2 + e2c1

y(x) → −2x+
√
5x2 + e2c1

y(x) → −
√
5
√
x2 − 2x

y(x) →
√
5
√
x2 − 2x

6079



30.8. Chapter 8, Ordinary differential . . . CHAPTER 30. MATHEMATICAL . . .

30.8.18 problem 18
Internal problem ID [4373]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
cos(y)x− e− sin(y)) y′ + 1 = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 17� �
dsolve((x*cos(y(x)) - exp(-sin(y(x))))*diff(y(x),x)+1=0,y(x), singsol=all)� �

x− (y(x) + c1) e− sin(y(x)) = 0

3 Solution by Mathematica
Time used: 0.79 (sec). Leaf size: 26� �
DSolve[(x*Cos[y[x]] - Exp[-Sin[y[x]]])*y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = y(x)e− sin(y(x)) + c1e

− sin(y(x)), y(x)
]
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30.8.19 problem 19
Internal problem ID [4374]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′
(
sin2(x)

)
+ sin2(x) + (x+ y) sin (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(sin(x)^2*diff(y(x),x)+(sin(x)^2+(x+y(x))*sin(2*x))=0,y(x), singsol=all)� �

y(x) = − 2c1
−1 + cos (2x) − x

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 16� �
DSolve[Sin[x]^2*y'[x]+(Sin[x]^2+(x+y[x])*Sin[2*x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1 csc2(x)
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30.8.20 problem 20
Internal problem ID [4375]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 5y − 5x− 4 ex(1 + sin (2x)) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+5*y(x)=5*x+4*exp(x)*(1+sin(2*x)),y(x), singsol=all)� �

y(x) = ex sin (2x) c2 + ex cos (2x) c1 − (x− 1) ex cos (2x) + ex sin (2x)
2 + x+ ex + 2

5

3 Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 44� �
DSolve[y''[x]-2*y'[x]+5*y[x]==5*x+4*Exp[x]*(1+Sin[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ ex + 1
4e

x(4(−x+ c2) cos(2x) + (1 + 4c1) sin(2x)) +
2
5
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30.8.21 problem 21
Internal problem ID [4376]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + xy − x

y
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)+x*y(x)=x/y(x),y(x), singsol=all)� �

y(x) =
√

e−x2c1 + 1

y(x) = −
√

e−x2c1 + 1

3 Solution by Mathematica
Time used: 0.303 (sec). Leaf size: 57� �
DSolve[y'[x]+x*y[x]==x/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

1 + e−x2+2c1

y(x) →
√

1 + e−x2+2c1

y(x) → −1

y(x) → 1
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30.8.22 problem 22
Internal problem ID [4377]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 22.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 2y′′′ + 13y′′ − 18y′ + 36y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$4)-2*diff(y(x),x$3)+13*diff(y(x),x$2)-18*diff(y(x),x)+36*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin
(√

3 x
)
+ c2ex cos

(√
3 x
)
+ c3 sin (3x) + c4 cos (3x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 47� �
DSolve[y''''[x]-2*y'''[x]+13*y''[x]-18*y'[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 cos(3x) + c4 sin(3x) + ex
(
c2 cos

(√
3 x
)
+ c1 sin

(√
3 x
))
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30.8.23 problem 23
Internal problem ID [4378]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin (θ) cos (θ) r′ −
(
sin2 (θ)

)
− r
(
cos2 (θ)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(sin(theta)*cos(theta)*diff(r(theta),theta)-sin(theta)^2=r(theta)*cos(theta)^2,r(theta), singsol=all)� �

r(θ) = (ln (sec (θ) + tan (θ)) + c1) sin (θ)

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 43� �
DSolve[Sin[\[Theta]]*Cos[\[Theta]]*r'[\[Theta]]-Sin[\[Theta]]^2==r[\[Theta]]*Cos[\[Theta]]^2,r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → sin(θ)
(
− log

(
cos
(
θ

2

)
− sin

(
θ

2

))
+ log

(
sin
(
θ

2

)
+ cos

(
θ

2

))
+ c1

)
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30.8.24 problem 24
Internal problem ID [4379]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

x
(
yy′′ + (y′)2

)
− yy′ = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 35� �
dsolve(x*(y(x)*diff(y(x),x$2) + diff(y(x),x)^2)= y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = 0

y(x) =
√

c1x2 + 2c2

y(x) = −
√
c1x2 + 2c2

3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 18� �
DSolve[x*(y[x]*y''[x]+(y'[x])^2)==y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√
x2 + c1
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30.8.25 problem 25
Internal problem ID [4380]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3yx2 + x3y′ = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 9� �
dsolve([3*x^2*y(x)+x^3*diff(y(x),x)=0,y(1) = 2],y(x), singsol=all)� �

y(x) = 2
x3

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 10� �
DSolve[{3*x^2*y[x]+x^3*y'[x]==0,{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
x3
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30.8.26 problem 26
Internal problem ID [4381]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x2 = 0

With initial conditions

[y(2) = 6]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 9� �
dsolve([x*diff(y(x),x)-y(x)=x^2,y(2) = 6],y(x), singsol=all)� �

y(x) = (x+ 1)x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 10� �
DSolve[{x*y'[x]-y[x]==x^2,{y[2]==6}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ 1)
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30.8.27 problem 27
Internal problem ID [4382]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y − 6 = 0

With initial conditions

[y(0) = 1, y′(0) = 4]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-6*y(x)=6,y(0) = 1, D(y)(0) = 4],y(x), singsol=all)� �

y(x) = 2 e2x − 1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14� �
DSolve[{y''[x]+y'[x]-6*y[x]==6,{y[0]==1,y'[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e2x − 1
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30.8.28 problem 28
Internal problem ID [4383]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + (y′)2 + 4 = 0

With initial conditions

[y(1) = 3, y′(1) = 0]

3 Solution by Maple
Time used: 0.448 (sec). Leaf size: 16� �
dsolve([y(x)*diff(y(x),x$2)+diff(y(x),x)^2+4=0,y(1) = 3, D(y)(1) = 0],y(x), singsol=all)� �

y(x) =
√
−4x2 + 8x+ 5

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 17� �
DSolve[{y[x]*y''[x]+y'[x]^2+4==0,{y[1]==3,y'[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

5− 4(x− 2)x
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30.9 Chapter 12, Series Solutions of Differential
Equations. Section 1. Miscellaneous problems.
page 564
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30.9.1 problem 1, using series method
Internal problem ID [4384]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 1, using series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − xy − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 23� �
Order:=6;
dsolve(x*diff(y(x),x)=x*y(x)+y(x),y(x),type='series',x=0);� �

y(x) = c1x

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x*y'[x]==x*y[x]+y[x],y[x],{x,0,5}]� �

y(x) → c1x

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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30.9.2 problem 1, using elementary method
Internal problem ID [4385]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 1, using elementary method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − xy − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x)=x*y(x)+y(x),y(x), singsol=all)� �

y(x) = exc1x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17� �
DSolve[x*y'[x]==x*y[x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xx

y(x) → 0
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30.9.3 problem 2, using series method
Internal problem ID [4386]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 2, using series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve(diff(y(x),x)=3*x^2*y(x),y(x),type='series',x=0);� �

y(x) =
(
x3 + 1

)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 11� �
AsymptoticDSolveValue[y'[x]==3*x^2*y[x],y[x],{x,0,5}]� �

y(x) → c1
(
x3 + 1

)
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30.9.4 problem 2, using elementary method
Internal problem ID [4387]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 2, using elementary method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3yx2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=3*x^2*y(x),y(x), singsol=all)� �

y(x) = c1ex
3

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18� �
DSolve[y'[x]==3*x^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x3

y(x) → 0
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30.9.5 problem 3, using series method
Internal problem ID [4388]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 3, using series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 13� �
Order:=6;
dsolve(x*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) = c1x+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 7� �
AsymptoticDSolveValue[x*y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1x
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30.9.6 problem 3, using elementary method
Internal problem ID [4389]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 3, using elementary method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 7� �
dsolve(x*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[x*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → 0
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30.9.7 problem 4, using series method
Internal problem ID [4390]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 4, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)=-4*y(x),y(x),type='series',x=0);� �

y(x) =
(
1− 2x2 + 2

3x
4
)
y(0) +

(
x− 2

3x
3 + 2

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]==-4*y[x],y[x],{x,0,5}]� �

y(x) → c2

(
2x5

15 − 2x3

3 + x

)
+ c1

(
2x4

3 − 2x2 + 1
)
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30.9.8 problem 4, using elementary method
Internal problem ID [4391]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 4, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)=-4*y(x),y(x), singsol=all)� �

y(x) = sin (2x) c1 + c2 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]==-4*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c2 sin(2x)
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30.9.9 problem 5, using series method
Internal problem ID [4392]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 5, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)=y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

24x
4
)
y(0) +

(
x+ 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]==y[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 + x3

6 + x

)
+ c1

(
x4

24 + x2

2 + 1
)
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30.9.10 problem 5, using elementary method
Internal problem ID [4393]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 5, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=y(x),y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x

6101



30.9. Chapter 12, Series Solutions of . . . CHAPTER 30. MATHEMATICAL . . .

30.9.11 problem 6, using series method
Internal problem ID [4394]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 6, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
Order:=6;
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2− 1

3x
3− 1

8x
4− 1

30x
5
)
y(0)+

(
x+x2+ 1

2x
3+ 1

6x
4+ 1

24x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66� �
AsymptoticDSolveValue[y''[x]-2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

30 − x4

8 − x3

3 − x2

2 + 1
)
+ c2

(
x5

24 + x4

6 + x3

2 + x2 + x

)
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30.9.12 problem 6, using elementary method
Internal problem ID [4395]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 6, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[y''[x]-2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
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30.9.13 problem 7, using series method
Internal problem ID [4396]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 7, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 3xy′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 25� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3(1 + O

(
x6))+ c2x

(
−2 + O

(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 14� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
3 + c1x

6104



30.9. Chapter 12, Series Solutions of . . . CHAPTER 30. MATHEMATICAL . . .

30.9.14 problem 7, using elementary method
Internal problem ID [4397]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 7, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 3xy′ + 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = x3c1 + c2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-3*x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
c2x

2 + c1
)
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30.9.15 problem 8, using series method
Internal problem ID [4398]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 8, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(1 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 28� �
Order:=6;
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + O

(
x6)) c1x2 + c2

(
−2− 2x− 1

2x
2 +O

(
x6))

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 23� �
AsymptoticDSolveValue[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
2 + c1

(
x2

4 + x+ 1
)
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30.9.16 problem 8, using elementary method
Internal problem ID [4399]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 8, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(1 + x) y′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(x+ 1)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 19� �
DSolve[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 − c2(x+ 1)
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30.9.17 problem 9, using series method
Internal problem ID [4400]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 9, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x− x2y(0)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 18� �
AsymptoticDSolveValue[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
1− x2)+ c2x
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30.9.18 problem 9, using elementary method
Internal problem ID [4401]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 9, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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30.9.19 problem 10, using series method
Internal problem ID [4402]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 10, using series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 + 1

2x
4
)
y(0) +

(
x+ x3 + 1

2x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

2 + x3 + x

)
+ c1

(
x4

2 + x2 + 1
)
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30.9.20 problem 10, using elementary method
Internal problem ID [4403]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006
Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564
Problem number: 10, using elementary method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)

6111



30.9. Chapter 12, Series Solutions of . . . CHAPTER 30. MATHEMATICAL . . .

6112



Chapter 31

Fundamentals of Differential
Equations. By Nagle, Saff and Snider.
9th edition. Boston. Pearson 2018.

Local contents
31.1 Chapter 2, First order differential equations. Section 2.2, Separable Equations.

Exercises. page 46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6114
31.2 Chapter 2, First order differential equations. Section 2.3, Linear equations. Ex-

ercises. page 54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6156
31.3 Chapter 2, First order differential equations. Section 2.4, Exact equations. Ex-

ercises. page 64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6187
31.4 Chapter 2, First order differential equations. Review problems. page 79 . . . . 6208
31.5 Chapter 8, Series solutions of differential equations. Section 8.3. page 443 . . . 6218
31.6 Chapter 8, Series solutions of differential equations. Section 8.4. page 449 . . . 6236

6113



31.1. Chapter 2, First order differential . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.1 Chapter 2, First order differential equations.
Section 2.2, Separable Equations. Exercises.
page 46

Local contents
31.1.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6115
31.1.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6117
31.1.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6118
31.1.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6119
31.1.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6120
31.1.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6121
31.1.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6122
31.1.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6123
31.1.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6124
31.1.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6125
31.1.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6127
31.1.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6129
31.1.13 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6130
31.1.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6131
31.1.15 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6132
31.1.16 problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6133
31.1.17 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6134
31.1.18 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6135
31.1.19 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6136
31.1.20 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6137
31.1.21 problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6138
31.1.22 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6139
31.1.23 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6140
31.1.24 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6141
31.1.25 problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6142
31.1.26 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6143
31.1.27 problem 27 part(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6144
31.1.28 problem 27 part(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6145
31.1.29 problem 27 part(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6146
31.1.30 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6147
31.1.31 problem 29 part(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6148
31.1.32 problem 29 part(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6149
31.1.33 problem 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6150
31.1.34 problem 31 part(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6151
31.1.35 problem 31 part(b.1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6152
31.1.36 problem 31 part(b.2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6153
31.1.37 problem 31 part(b.3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6154
31.1.38 problem 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6155
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31.1.1 problem 1
Internal problem ID [4404]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − sin (x+ y) = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)-sin(x+y(x))=0,y(x), singsol=all)� �

y(x) = −x− 2 arctan
(
c1 − x− 2
c1 − x

)
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3 Solution by Mathematica
Time used: 21.317 (sec). Leaf size: 501� �
DSolve[y'[x]-Sin[x+y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2ArcCos
(

(x+ c1) sin
(
x
2

)
− (x− 2 + c1) cos

(
x
2

)
√
2
√

(x− (1 + i) + c1)(x− (1− i) + c1)

)

y(x) → 2ArcCos
(

(x+ c1) sin
(
x
2

)
− (x− 2 + c1) cos

(
x
2

)
√
2
√

(x− (1 + i) + c1)(x− (1− i) + c1)

)

y(x) → −2ArcCos
(

(x− 2 + c1) cos
(
x
2

)
− (x+ c1) sin

(
x
2

)
√
2
√

(x− (1 + i) + c1)(x− (1− i) + c1)

)

y(x) → 2ArcCos
(

(x− 2 + c1) cos
(
x
2

)
− (x+ c1) sin

(
x
2

)
√
2
√

(x− (1 + i) + c1)(x− (1− i) + c1)

)

y(x) → −2ArcCos
(
cos
(
x
2

)
− sin

(
x
2

)
√
2

)

y(x) → 2ArcCos
(
cos
(
x
2

)
− sin

(
x
2

)
√
2

)

y(x) → −2ArcCos
(
sin
(
x
2

)
− cos

(
x
2

)
√
2

)

y(x) → 2ArcCos
(
sin
(
x
2

)
− cos

(
x
2

)
√
2

)

y(x) → −2ArcCos
(
(x− 2) cos

(
x
2

)
− x sin

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → 2ArcCos
(
(x− 2) cos

(
x
2

)
− x sin

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → −2ArcCos
(
x sin

(
x
2

)
− (x− 2) cos

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → 2ArcCos
(
x sin

(
x
2

)
− (x− 2) cos

(
x
2

)√
2(x− 2)x+ 4

)
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31.1.2 problem 2
Internal problem ID [4405]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 4y2 + 3y − 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=4*y(x)^2-3*y(x)+1,y(x), singsol=all)� �

y(x) =

√
7
(
3
√
7 + 7 tan

(√
7 c1
2 +

√
7 x
2

))
56

3 Solution by Mathematica
Time used: 1.106 (sec). Leaf size: 69� �
DSolve[y'[x]==4*y[x]^2-3*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8

(
3 +

√
7 tan

(
1
2
√
7 (x+ c1)

))
y(x) → 1

8

(
3− i

√
7
)

y(x) → 1
8

(
3 + i

√
7
)
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31.1.3 problem 3
Internal problem ID [4406]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

s′ − t ln
(
s2t
)
− 8t2 = 0

7 Solution by Maple� �
dsolve(diff(s(t),t)=t*ln(s(t)^(2*t))+8*t^2,s(t), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 34� �
DSolve[s'[t]==t*Log[s[t]^(2*t)]+8*t^2,s[t],t,IncludeSingularSolutions -> True]� �

s(t) → InverseFunction
[
ExpIntegralEi(log(#1) + 4)

e4
&
] [

2t3
3 + c1

]
s(t) → 1

e4
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31.1.4 problem 4
Internal problem ID [4407]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y ex+y

x2 + 2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 59� �
dsolve(diff(y(x),x)=y(x)*exp(x+y(x))/(x^2+2),y(x), singsol=all)� �

i
√
2 ei

√
2 expIntegral

(
1,−x+ i

√
2
)

4

−
i
√
2 e−i

√
2 expIntegral

(
1,−x− i

√
2
)

4 + expIntegral (1, y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.916 (sec). Leaf size: 81� �
DSolve[y'[x]==y[x]*Exp[x+y[x]]/(x^2+2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[ExpIntegralEi(−#1)&]

c1
−

ie−i
√
2
(
e2i

√
2 ExpIntegralEi

(
x− i

√
2
)
− ExpIntegralEi

(
x+ i

√
2
))

2
√
2


y(x) → 0
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31.1.5 problem 5
Internal problem ID [4408]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
y2x+ 3y2

)
y′ − 2x = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 93� �
dsolve((x*y(x)^2+3*y(x)^2)*diff(y(x),x)-2*x=0,y(x), singsol=all)� �

y(x) = (−18 ln (3 + x) + c1 + 6x)
1
3

y(x) = −(−18 ln (3 + x) + c1 + 6x)
1
3

2 − i
√
3 (−18 ln (3 + x) + c1 + 6x)

1
3

2

y(x) = −(−18 ln (3 + x) + c1 + 6x)
1
3

2 + i
√
3 (−18 ln (3 + x) + c1 + 6x)

1
3

2

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 85� �
DSolve[(x*y[x]^2+3*y[x]^2)*y'[x]-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
√
−3 3

√
2x− 6 log(x+ 3) + c1

y(x) → 3
√
3 3
√

2x− 6 log(x+ 3) + c1

y(x) → 3
√

2x− 6 log(x+ 3) + c1 Root
[
#13 − 3&, 3

]
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31.1.6 problem 6
Internal problem ID [4409]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

s2 + s′ − s+ 1
st

= 0

7 Solution by Maple� �
dsolve(s(t)^2+diff(s(t),t)=(s(t)+1)/(s(t)*t),s(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[s[t]^2+s'[t]==(s[t]+1)/(s[t]*t),s[t],t,IncludeSingularSolutions -> True]� �
Not solved
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31.1.7 problem 7
Internal problem ID [4410]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − 1
y3

= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 53� �
dsolve(x*diff(y(x),x)=1/y(x)^3,y(x), singsol=all)� �

y(x) = (4 ln(x) + c1)
1
4

y(x) = −(4 ln(x) + c1)
1
4

y(x) = −i(4 ln(x) + c1)
1
4

y(x) = i(4 ln(x) + c1)
1
4

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 84� �
DSolve[x*y'[x]==1/y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 4
√
log(x) + c1

y(x) → −i
√
2 4
√

log(x) + c1

y(x) → i
√
2 4
√

log(x) + c1

y(x) →
√
2 4
√

log(x) + c1
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31.1.8 problem 8
Internal problem ID [4411]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x′ − 3xt2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(x(t),t)=3*x(t)*t^2,x(t), singsol=all)� �

x(t) = c1et
3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[x'[t]==3*x[t]*t^2,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t3

x(t) → 0
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31.1.9 problem 9
Internal problem ID [4412]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x′ − t e−t−2x

x
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 26� �
dsolve(diff(x(t),t)=t/(x(t)*exp(t+2*x(t))),x(t), singsol=all)� �

x(t) = LambertW ((4c1et − 4t− 4) e−t−1)
2 + 1

2

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 31� �
DSolve[x'[t]==t/(x[t]*Exp[t+2*x[t]]),x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
2
(
1 + ProductLog

(
−4e−t−1(t− c1e

t + 1
)))
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31.1.10 problem 10
Internal problem ID [4413]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x

y2
√
1 + x

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 123� �
dsolve(diff(y(x),x)=x/(y(x)^2*sqrt(1+x)),y(x), singsol=all)� �

y(x) =
(
2
√
x+ 1 x− 4

√
x+ 1 + c1

) 1
3

y(x) = −

(
2
√
x+ 1 x− 4

√
x+ 1 + c1

) 1
3

2 −
i
√
3
(
2
√
x+ 1 x− 4

√
x+ 1 + c1

) 1
3

2

y(x) = −

(
2
√
x+ 1 x− 4

√
x+ 1 + c1

) 1
3

2 +
i
√
3
(
2
√
x+ 1 x− 4

√
x+ 1 + c1

) 1
3

2
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3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 110� �
DSolve[y'[x]==x/(y[x]^2*Sqrt[1+x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

2
√
x+ 1 x− 4

√
x+ 1 + 3c1

y(x) → − 3
√
−1 3

√
2
√
x+ 1 x− 4

√
x+ 1 + 3c1

y(x) → (−1)2/3 3
√

2
√
x+ 1 x− 4

√
x+ 1 + 3c1
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31.1.11 problem 11
Internal problem ID [4414]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xv′ − 1− 4v2
3v = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(x*diff(v(x),x)=(1-4*v(x)^2)/(3*v(x)),v(x), singsol=all)� �

v(x) = −

√
x

8
3

(
x

8
3 + 4c1

)
2x 8

3

v(x) =

√
x

8
3

(
x

8
3 + 4c1

)
2x 8

3
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3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 67� �
DSolve[x*v'[x]==(1-4*v[x]^2)/(3*v[x]),v[x],x,IncludeSingularSolutions -> True]� �

v(x) → −1
2

√
1 + e8c1

x8/3

v(x) → 1
2

√
1 + e8c1

x8/3

v(x) → −1
2

v(x) → 1
2
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31.1.12 problem 12
Internal problem ID [4415]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − sec2(y)
x2 + 1 = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 81� �
dsolve(diff(y(x),x)=sec(y(x))^2/(1+x^2),y(x), singsol=all)� �
y(x)

= arcsin (RootOf (x4_Z + 2x2_Z + _Z − x4 sin (−_Z + 4c1) + 4x3 cos (−_Z + 4c1) + 6x2 sin (−_Z + 4c1)− 4x cos (−_Z + 4c1)− sin (−_Z + 4c1)))
2

3 Solution by Mathematica
Time used: 0.517 (sec). Leaf size: 32� �
DSolve[y'[x]==Sec[y[x]]^2/(1+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
2
(
#1
2 + 1

4 sin(2#1)
)
&
]
[2ArcTan(x) + c1]
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31.1.13 problem 13
Internal problem ID [4416]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2(1 + y2
) 3

2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)=3*x^2*(1+y(x)^2)^(3/2),y(x), singsol=all)� �

c1 + x3 − y(x)√
1 + y(x)2

= 0

3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 81� �
DSolve[y'[x]==3*x^2*(1+y[x]^2)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i(x3 + c1)√
(x3 − 1 + c1) (x3 + 1 + c1)

y(x) → i(x3 + c1)√
(x3 − 1 + c1) (x3 + 1 + c1)

y(x) → −i

y(x) → i
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31.1.14 problem 14
Internal problem ID [4417]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x′ − x3 − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(x(t),t)-x(t)^3=x(t),x(t), singsol=all)� �

x(t) = 1√
e−2tc1 − 1

x(t) = − 1√
e−2tc1 − 1

3 Solution by Mathematica
Time used: 2.184 (sec). Leaf size: 76� �
DSolve[x'[t]-x[t]^3==x[t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → − iet+c1√
−1 + e2(t+c1)

x(t) → iet+c1√
−1 + e2(t+c1)

x(t) → 0

x(t) → −i

x(t) → i
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31.1.15 problem 15
Internal problem ID [4418]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x+ y2x+ ex2
yy′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
dsolve((x+x*y(x)^2)+exp(x^2)*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

ee−x2c1 − 1

y(x) = −
√

ee−x2c1 − 1

3 Solution by Mathematica
Time used: 0.724 (sec). Leaf size: 65� �
DSolve[(x+x*y[x]^2)+Exp[x^2]*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + ee−x2+2c1

y(x) →
√

−1 + ee−x2+2c1

y(x) → −i

y(x) → i
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31.1.16 problem 16
Internal problem ID [4419]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′

y
+ y ecos(x) sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(1/y(x)*diff(y(x),x)+y(x)*exp(cos(x))*sin(x)=0,y(x), singsol=all)� �

y(x) = − 1
ecos(x) − c1

3 Solution by Mathematica
Time used: 0.295 (sec). Leaf size: 21� �
DSolve[1/y[x]*y'[x]+y[x]*Exp[Cos[x]]*Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ecos(x) + c1

y(x) → 0
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31.1.17 problem 17
Internal problem ID [4420]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
1 + y2

)
tan(x) = 0

With initial conditions [
y(0) =

√
3
]

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)=(1+y(x)^2)*tan(x),y(0) = 3^(1/2)],y(x), singsol=all)� �

y(x) =
cos
(
π
6 + ln (cos(x))

)
sin
(
π
6 + ln (cos(x))

)
3 Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 15� �
DSolve[{y'[x]==(1+y[x]^2)*Tan[x],{y[0]==Sqrt[3]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot
(
log(cos(x)) + π

6

)
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31.1.18 problem 18
Internal problem ID [4421]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x3(−y + 1) = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=x^3*(1-y(x)),y(0) = 3],y(x), singsol=all)� �

y(x) = 1 + 2 e−x4
4

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 18� �
DSolve[{y'[x]==x^3*(1-y[x]),{y[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2e−x4
4 + 1
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31.1.19 problem 19
Internal problem ID [4422]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′

2 −
√
y + 1 cos(x) = 0

With initial conditions

[y(π) = 0]

3 Solution by Maple
Time used: 0.324 (sec). Leaf size: 11� �
dsolve([1/2*diff(y(x),x)=sqrt(1+y(x))*cos(x),y(Pi) = 0],y(x), singsol=all)� �

y(x) = sin(x) (sin(x) + 2)

3 Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 23� �
DSolve[{1/2*y'[x]==Sqrt[1+y[x]]*Cos[x],{y[Pi]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (sin(x)− 2) sin(x)

y(x) → sin(x)(sin(x) + 2)
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31.1.20 problem 20
Internal problem ID [4423]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − 4x2 − x− 2
(y + 1) (1 + x) = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 38� �
dsolve([x^2*diff(y(x),x)=(4*x^2-x-2)/((x+1)*(y(x)+1)),y(1) = 1],y(x), singsol=all)� �

y(x) = −x+
√
2
√
x (ln(x)x+ 3 ln (x+ 1)x− 3 ln(2)x+ 2)

x

3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 36� �
DSolve[{x^2*y'[x]==(4*x^2-x-2)/((x+1)*(y[x]+1)),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

2x log(x) + 6x log(x+ 1)− 6x log(2) + 4√
x

− 1
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31.1.21 problem 21
Internal problem ID [4424]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′

θ
− y sin (θ)

y2 + 1 = 0

With initial conditions

[y(π) = 1]

3 Solution by Maple
Time used: 0.444 (sec). Leaf size: 35� �
dsolve([1/theta*diff(y(theta),theta)= y(theta)*sin(theta)/(y(theta)^2+1),y(Pi) = 1],y(theta), singsol=all)� �

y(θ) = e− cos(θ)θ+sin(θ)+ 1
2√

e−2 cos(θ)θ+2 sin(θ)+1

LambertW (e−2 cos(θ)θ−2π+2 sin(θ)+1)

3 Solution by Mathematica
Time used: 156.061 (sec). Leaf size: 26� �
DSolve[{1/\[Theta]*y'[\[Theta]]== y[\[Theta]]*Sin[\[Theta]]/(y[\[Theta]]^2+1),{y[Pi]==1}},y[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

y(θ) →
√

ProductLog (e2 sin(θ)−2θ cos(θ)−2π+1)
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31.1.22 problem 22
Internal problem ID [4425]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2 + 2yy′ = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 15� �
dsolve([x^2+2*y(x)*diff(y(x),x)=0,y(0) = 2],y(x), singsol=all)� �

y(x) =
√
−3x3 + 36

3

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 18� �
DSolve[{x^2+2*y[x]*y'[x]==0,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

4− x3

3
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31.1.23 problem 23
Internal problem ID [4426]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2t
(
cos2(y)

)
= 0

With initial conditions [
y(0) = π

4

]
3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 10� �
dsolve([diff(y(t),t)=2*t*cos(y(t))^2,y(0) = 1/4*Pi],y(t), singsol=all)� �

y(t) = arctan
(
t2 + 1

)
3 Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 11� �
DSolve[{y'[t]==2*t*Cos[y[t]]^2,{y[0]==Pi/4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ArcTan
(
t2 + 1

)
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31.1.24 problem 24
Internal problem ID [4427]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 8x3e−2y = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=8*x^3*exp(-2*y(x)),y(1) = 0],y(x), singsol=all)� �

y(x) = ln (4x4 − 3)
2

3 Solution by Mathematica
Time used: 0.328 (sec). Leaf size: 17� �
DSolve[{y'[x]==8*x^3*Exp[-2*y[x]],{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log

(
4x4 − 3

)
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31.1.25 problem 25
Internal problem ID [4428]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (y + 1)x2 = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)=x^2*(1+y(x)),y(0) = 3],y(x), singsol=all)� �

y(x) = −1 + 4 ex3
3

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 18� �
DSolve[{y'[x]==x^2*(1+y[x]),{y[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4ex3
3 − 1

6142



31.1. Chapter 2, First order differential . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.1.26 problem 26
Internal problem ID [4429]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
y + (1 + x) y′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 14� �
dsolve([sqrt(y(x))+(1+x)*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) = (ln (x+ 1)− 2)2

4

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 33� �
DSolve[{Sqrt[y[x]]+(1+x)*y'[x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(log(x+ 1)− 2)2

y(x) → 1
4(log(x+ 1) + 2)2
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31.1.27 problem 27 part(a)
Internal problem ID [4430]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 27 part(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ex2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=exp(x^2),y(0) = 0],y(x), singsol=all)� �

y(x) =
√
π erfi(x)

2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 13� �
DSolve[{y'[x]==Exp[x^2],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2DawsonF(x)
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31.1.28 problem 27 part(b)
Internal problem ID [4431]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 27 part(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex2

y2
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)=exp(x^2)/y(x)^2,y(0) = 1],y(x), singsol=all)� �

y(x) =
(
8 + 12

√
π erfi(x)

) 1
3

2

3 Solution by Mathematica
Time used: 0.302 (sec). Leaf size: 20� �
DSolve[{y'[x]==Exp[x^2]/y[x]^2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

3ex2DawsonF(x) + 1
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31.1.29 problem 27 part(c)
Internal problem ID [4432]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 27 part(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√

1 + sin(x)
(
1 + y2

)
= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 21� �
dsolve([diff(y(x),x)=sqrt(1+sin(x))*(1+y(x)^2),y(0) = 1],y(x), singsol=all)� �

y(x) =
sin
(∫ x

0

√
sin (_z1 ) + 1 d_z1 + π

4

)
cos
(∫ x

0

√
sin (_z1 ) + 1 d_z1 + π

4

)
3 Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 29� �
DSolve[{y'[x]==Sqrt[1+Sin[x]]*(1+y[x]^2),{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
1
4

(
8 sin

(x
2

)
− 8 cos

(x
2

)
+ π + 8

))
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31.1.30 problem 28
Internal problem ID [4433]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y + 2ty = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 13� �
dsolve([diff(y(t),t)=2*y(t)-2*t*y(t),y(0) = 3],y(t), singsol=all)� �

y(t) = 3 e−t(t−2)

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 15� �
DSolve[{y'[t]==2*y[t]-2*t*y[t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3e−((t−2)t)
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31.1.31 problem 29 part(a)
Internal problem ID [4434]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 29 part(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
1
3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)^(1/3),y(x), singsol=all)� �

y(x) 2
3 − 2x

3 − c1 = 0

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 29� �
DSolve[y'[x]==y[x]^(1/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3

√
2
3 (x+ c1)3/2

y(x) → 0
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31.1.32 problem 29 part(b)
Internal problem ID [4435]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 29 part(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
1
3 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=y(x)^(1/3),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y'[x]==y[x]^(1/3),{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3

√
2
3 x3/2
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31.1.33 problem 30
Internal problem ID [4436]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (x− 3) (y + 1)
2
3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x-3)*(y(x)+1)^(2/3),y(x), singsol=all)� �

x2

2 − 3x− 3(y(x) + 1)
1
3 + c1 = 0

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 28� �
DSolve[y'[x]==(x-3)*(y[x]+1)^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 1
216((x− 6)x+ 2c1)3

y(x) → −1
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31.1.34 problem 31 part(a)
Internal problem ID [4437]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 31 part(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)=x*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1

y(x) = − 1√
−x2 + c1

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 44� �
DSolve[y'[x]==x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x2 − 2c1

y(x) → 1√
−x2 − 2c1

y(x) → 0
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31.1.35 problem 31 part(b.1)
Internal problem ID [4438]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 31 part(b.1).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)=x*y(x)^3,y(0) = 1],y(x), singsol=all)� �

y(x) = 1√
−x2 + 1

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 16� �
DSolve[{y'[x]==x*y[x]^3,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1√
1− x2
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31.1.36 problem 31 part(b.2)
Internal problem ID [4439]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 31 part(b.2).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3x = 0

With initial conditions [
y(0) = 1

2

]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 13� �
dsolve([diff(y(x),x)=x*y(x)^3,y(0) = 1/2],y(x), singsol=all)� �

y(x) = 1√
−x2 + 4

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 16� �
DSolve[{y'[x]==x*y[x]^3,{y[0]==1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1√
4− x2

6153
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31.1.37 problem 31 part(b.3)
Internal problem ID [4440]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 31 part(b.3).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y3x = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)=x*y(x)^3,y(0) = 2],y(x), singsol=all)� �

y(x) = 2√
−4x2 + 1

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 18� �
DSolve[{y'[x]==x*y[x]^3,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2√
1− 4x2
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31.1.38 problem 32
Internal problem ID [4441]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.2, Separable Equations. Exercises.
page 46
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2 + 3y − 2 = 0

With initial conditions [
y(0) = 3

2

]

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)=y(x)^2-3*y(x)+2,y(0) = 3/2],y(x), singsol=all)� �

y(x) = ex + 2
ex + 1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 14� �
DSolve[{y'[x]==y[x]^2-3*y[x]+2,{y[0]==3/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
ex + 1 + 1
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31.2.1 problem 1
Internal problem ID [4442]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + sin(x)− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x)+sin(x)-y(x)=0,y(x), singsol=all)� �

y(x) =
(∫

−sin(x)e 1
x

x2 dx+ c1

)
e− 1

x

3 Solution by Mathematica
Time used: 1.685 (sec). Leaf size: 38� �
DSolve[x^2*y'[x]+Sin[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−1/x

(∫ x

1
−e

1
K[1] sin(K[1])

K[1]2 dK[1] + c1

)
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31.2.2 problem 2
Internal problem ID [4443]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x′ + xt− ex = 0

7 Solution by Maple� �
dsolve(diff(x(t),t)+x(t)*t=exp(x(t)),x(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x'[t]+x[t]*t==Exp[x[t]],x[t],t,IncludeSingularSolutions -> True]� �
Not solved
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31.2.3 problem 3
Internal problem ID [4444]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
t2 + 1

)
y′ − ty + y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve((t^2+1)*diff(y(t),t)=y(t)*t-y(t),y(t), singsol=all)� �

y(t) = c1
√
t2 + 1 e− arctan(t)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 28� �
DSolve[(t^2+1)*y'[t]==y[t]*t-y[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1
√
t2 + 1 e−ArcTan(t)

y(t) → 0
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31.2.4 problem 4
Internal problem ID [4445]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3t− ety′ − y ln(t) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 41� �
dsolve(3*t=exp(t)*diff(y(t),t)+y(t)*ln(t),y(t), singsol=all)� �

y(t) =
(∫

3t1−e−te−t−expIntegral(1,t)dt+ c1

)
te

−teexpIntegral(1,t)

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 58� �
DSolve[3*t==Exp[t]*y'[t]+y[t]*Log[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → te
−t

e−ExpIntegralEi(−t)
(∫ t

1
3eExpIntegralEi(−K[1])−K[1]K[1]− cosh(K[1])+sinh(K[1])+1dK[1]

+ c1

)
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31.2.5 problem 5
Internal problem ID [4446]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

xx′ + xt2 − sin(t) = 0

7 Solution by Maple� �
dsolve(x(t)*diff(x(t),t)+t^2*x(t)=sin(t),x(t), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x[t]*x'[t]+t^2*x[t]==Sin[t],x[t],t,IncludeSingularSolutions -> True]� �
Not solved
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31.2.6 problem 6
Internal problem ID [4447]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

3r − r′ + θ3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(3*r(theta)=diff(r(theta),theta)-theta^3,r(theta), singsol=all)� �

r(θ) = −θ2

3 − θ3

3 − 2θ
9 − 2

27 + e3θc1

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 30� �
DSolve[3*r[\[Theta]]==r'[\[Theta]]-\[Theta]^3,r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → −1
9θ(3θ(θ + 1) + 2) + c1e

3θ − 2
27
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31.2.7 problem 7
Internal problem ID [4448]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − e3x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)-y(x)-exp(3*x)=0,y(x), singsol=all)� �

y(x) =
(
e2x
2 + c1

)
ex

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 21� �
DSolve[y'[x]-y[x]-Exp[3*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

2 + c1e
x
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31.2.8 problem 8
Internal problem ID [4449]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− 2x− 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=y(x)/x+2*x+1,y(x), singsol=all)� �

y(x) = (2x+ ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]/x+2*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(2x+ log(x) + c1)
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31.2.9 problem 9
Internal problem ID [4450]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

r′ + r tan (θ)− sec (θ) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(r(theta),theta)+r(theta)*tan(theta)=sec(theta),r(theta), singsol=all)� �

r(θ) = (tan (θ) + c1) cos (θ)

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 13� �
DSolve[r'[\[Theta]]+r[\[Theta]]*Tan[\[Theta]]==Sec[\[Theta]],r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → sin(θ) + c1 cos(θ)
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31.2.10 problem 10
Internal problem ID [4451]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + 2y − 1
x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)+2*y(x)=1/x^3,y(x), singsol=all)� �

y(x) =
− 1

x
+ c1
x2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 15� �
DSolve[x*y'[x]+2*y[x]==1/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1x

x3
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31.2.11 problem 11
Internal problem ID [4452]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

t+ y + 1− y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((t+y(t)+1)-diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = −t− 2 + c1et

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 16� �
DSolve[(t+y[t]+1)-y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t+ c1e
t − 2
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31.2.12 problem 12
Internal problem ID [4453]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x2e−4x + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=x^2*exp(-4*x)-4*y(x),y(x), singsol=all)� �

y(x) =
(
x3

3 + c1

)
e−4x

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 22� �
DSolve[y'[x]==x^2*Exp[-4*x]-4*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−4x(x3 + 3c1
)
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31.2.13 problem 13
Internal problem ID [4454]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

yy′ + 2x− 5y3 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+2*x=5*y(x)^3,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+2*x==5*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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31.2.14 problem 14
Internal problem ID [4455]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + 3x2 + 3y − sin(x)
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(x*diff(y(x),x)+3*(y(x)+x^2)=sin(x)/x,y(x), singsol=all)� �

y(x) =
−3x5

5 − x cos(x) + sin(x) + c1
x3

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 31� �
DSolve[x*y'[x]+3*(y[x]+x^2)==Sin[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x5 + 5 sin(x)− 5x cos(x) + 5c1
5x3
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31.2.15 problem 15
Internal problem ID [4456]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + xy − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x)+x*y(x)-x=0,y(x), singsol=all)� �

y(x) = 1 + c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24� �
DSolve[(x^2+1)*y'[x]+x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1√
x2 + 1

y(x) → 1
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31.2.16 problem 16
Internal problem ID [4457]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
−x2 + 1

)
y′ − yx2 − (1 + x)

√
−x2 + 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
dsolve((1-x^2)*diff(y(x),x)-x^2*y(x)=(1+x)*sqrt(1-x^2),y(x), singsol=all)� �

y(x) = x+ 1√
−x2 + 1

+ e−x
√
x+ 1 c1√
x− 1

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 33� �
DSolve[(1-x^2)*y'[x]-x^2*y[x]==(1+x)*Sqrt[1-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
√
x+ 1 (ex + c1)√

1− x
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31.2.17 problem 17
Internal problem ID [4458]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− x ex = 0

With initial conditions

[y(1) = e− 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)-y(x)/x=x*exp(x),y(1) = exp(1)-1],y(x), singsol=all)� �

y(x) = (ex − 1)x

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 12� �
DSolve[{y'[x]-y[x]/x==x*Exp[x],{y[1]==Exp[1]-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (ex − 1)x
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31.2.18 problem 18
Internal problem ID [4459]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 4y − e−x = 0

With initial conditions [
y(0) = 4

3

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)+4*y(x)-exp(-x)=0,y(0) = 4/3],y(x), singsol=all)� �

y(x) = (e3x + 3) e−4x

3

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 21� �
DSolve[{y'[x]+4*y[x]-Exp[-x]==0,{y[0]==4/3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−4x(e3x + 3
)
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31.2.19 problem 19
Internal problem ID [4460]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

t2x′ + 3xt− t4 ln(t)− 1 = 0

With initial conditions

[x(1) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 28� �
dsolve([t^2*diff(x(t),t)+3*t*x(t)=t^4*ln(t)+1,x(1) = 0],x(t), singsol=all)� �

x(t) = 6t6 ln(t)− t6 + 18t2 − 17
36t3

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29� �
DSolve[{t^2*x'[t]+3*t*x[t]==t^4*Log[t]+1,{x[1]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −t6 − 6t6 log(t)− 18t2 + 17
36t3
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31.2.20 problem 20
Internal problem ID [4461]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 3y
x

+ 2− 3x = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)+3*y(x)/x+2=3*x,y(1) = 1],y(x), singsol=all)� �

y(x) = 6x5 − 5x4 + 9
10x3

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23� �
DSolve[{y'[x]+3*y[x]/x+2==3*x,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (6x− 5)x4 + 9
10x3
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31.2.21 problem 21
Internal problem ID [4462]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + y sin(x)− 2
(
cos2(x)

)
x = 0

With initial conditions [
y
(π
4

)
= −15

√
2 π2

32

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([cos(x)*diff(y(x),x)+y(x)*sin(x)=2*x*cos(x)^2,y(1/4*Pi) = -15/32*2^(1/2)*Pi^2],y(x), singsol=all)� �

y(x) =
(
−π2 + x2) cos(x)

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 17� �
DSolve[{Cos[x]*y'[x]+y[x]*Sin[x]==2*x*Cos[x]^2,{y[Pi/4]==-15*Sqrt[2]*Pi^2/32}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − π2) cos(x)
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31.2.22 problem 22
Internal problem ID [4463]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

sin(x)y′ + y cos(x)− x sin(x) = 0

With initial conditions [
y
(π
2

)
= 2
]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 18� �
dsolve([sin(x)*diff(y(x),x)+y(x)*cos(x)=x*sin(x),y(1/2*Pi) = 2],y(x), singsol=all)� �

y(x) = −x cos(x) + sin(x) + 1
sin(x)

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 14� �
DSolve[{Sin[x]*y'[x]+y[x]*Cos[x]==x*Sin[x],{y[Pi/2]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(x) + csc(x) + 1
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31.2.23 problem 27
Internal problem ID [4464]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y
√

1 + sin2(x) − x = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.925 (sec). Leaf size: 48� �
dsolve([diff(y(x),x)+y(x)*sqrt(1+sin(x)^2)=x,y(0) = 2],y(x), singsol=all)� �

y(x) =
(∫ x

0
_z1 e

−EllipticE
(
cos(_z1 ),

√
2
2

)√
2 csgn(sin(_z1 ))

d_z1

+ 2
)
e
csgn(sin(x)) EllipticE

(
cos(x),

√
2
2

)√
2

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 31� �
DSolve[{y'[x]+y[x]*Sqrt[1+Sin[x]^2]==x,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−E(x|−1)
(∫ x

0
eE(K[1]|−1)K[1]dK[1] + 2

)
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31.2.24 problem 29
Internal problem ID [4465]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_symmetries]]

Solve (
e4y + 2x

)
y′ − 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 41� �
dsolve((exp(4*y(x)) + 2*x)*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) =
ln
(
−c1 −

√
c21 + 2x

)
2

y(x) =
ln
(
−c1 +

√
c21 + 2x

)
2
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3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 113� �
DSolve[(Exp[4*y[x]]+2*x)*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
−
√

−
√

2x+ c12 − c1

)
y(x) → 1

2 log
(
−
√
2x+ c12 − c1

)
y(x) → log

(
−
√√

2x+ c12 − c1

)
y(x) → 1

2 log
(√

2x+ c12 − c1
)
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31.2.25 problem 30
Internal problem ID [4466]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′ + 2y − x

y2
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 100� �
dsolve(diff(y(x),x)+2*y(x)=x*y(x)^(-2),y(x), singsol=all)� �

y(x) = (−18 + 216 e−6xc1 + 108x)
1
3

6

y(x) = −(−18 + 216 e−6xc1 + 108x)
1
3

12 − i
√
3 (−18 + 216 e−6xc1 + 108x)

1
3

12

y(x) = −(−18 + 216 e−6xc1 + 108x)
1
3

12 + i
√
3 (−18 + 216 e−6xc1 + 108x)

1
3

12
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3 Solution by Mathematica
Time used: 0.472 (sec). Leaf size: 98� �
DSolve[y'[x]+2*y[x]==x*y[x]^(-2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

6x+ 12c1e−6x − 1 Root
[
12#13 − 1&, 2

]

y(x) →
3

√
2x+ 4c1e−6x − 1

3
22/3

y(x) →
(
−1
2

)2/3
3

√
2x+ 4c1e−6x − 1

3
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31.2.26 problem 36 part(b)
Internal problem ID [4467]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 36 part(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 3y
x

− x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+3/x*y(x)=x^2,y(x), singsol=all)� �

y(x) =
x6

6 + c1
x3

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19� �
DSolve[y'[x]+3/x*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 + c1
x3
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31.2.27 problem 37
Internal problem ID [4468]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

x′ − α + β cos
(
πt

12

)
+ kx = 0

With initial conditions

[x(0) = x0]

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 87� �
dsolve([diff(x(t),t)=alpha-beta*cos(Pi*t/12)-k*x(t),x(0) = x__0],x(t), singsol=all)� �
x(t)

=
−144 cos

(
πt
12

)
β k2 − 12 sin

(
πt
12

)
πβk + (144k3x0 + (144β − 144α) k2 + π2kx0 − π2α) e−kt + 144α k2 + π2α

π2k + 144k3

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 54� �
DSolve[{x'[t]==\[Alpha]-\[Beta]*Cos[Pi*t/12]-k*x[t],{}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −
12β

(
12k cos

(
πt
12

)
+ π sin

(
πt
12

))
144k2 + π2 + α

k
+ c1e

−kt

6185



31.2. Chapter 2, First order differential . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.2.28 problem 40
Internal problem ID [4469]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.3, Linear equations. Exercises.
page 54
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

u′ − α(1− u) + βu = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(u(t),t)=alpha*(1-u(t))-beta*u(t),u(t), singsol=all)� �

u(t) = α

α + β
+ e−(α+β)tc1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 35� �
DSolve[u'[t]==\[Alpha]*(1-u[t])-\[Beta]*u[t],u[t],t,IncludeSingularSolutions -> True]� �

u(t) → α

α + β
+ c1e

−t(α+β)

u(t) → α

α + β
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31.3 Chapter 2, First order differential equations.
Section 2.4, Exact equations. Exercises. page 64

Local contents
31.3.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6188
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31.3.1 problem 1
Internal problem ID [4470]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

yx2 + x4 cos(x)− x3y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve((x^2*y(x)+x^4*cos(x))-x^3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (sin(x) + c1)x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 12� �
DSolve[(x^2*y[x]+x^4*Cos[x])-x^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(sin(x) + c1)
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31.3.2 problem 2
Internal problem ID [4471]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
10
3 − 2y + xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((x^(10/3)-2*y(x))+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
−3x 4

3

4 + c1

)
x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 21� �
DSolve[(x^(10/3)-2*y[x])+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x10/3

4 + c1x
2
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31.3.3 problem 3
Internal problem ID [4472]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve √
−2y − y2 +

(
−x2 + 2x+ 3

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(sqrt(-2*y(x)-y(x)^2)+(3+2*x-x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1 + sin
(
− ln (x+ 1)

4 + ln (x− 3)
4 + c1

)

3 Solution by Mathematica
Time used: 0.531 (sec). Leaf size: 43� �
DSolve[Sqrt[-2*y[x]-y[x]^2]+(3+2*x-x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + cos
(
1
2 tanh−1

(
1− x

2

)
+ c1

)
y(x) → −2

y(x) → 0

y(x) → Interval[{−2, 0}]
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31.3.4 problem 4
Internal problem ID [4473]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y exy + 2x+ (x exy − 2y) y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve((y(x)*exp(x*y(x))+2*x)+(x*exp(x*y(x))-2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

exy(x) + x2 − y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.292 (sec). Leaf size: 22� �
DSolve[(y[x]*Exp[x*y[x]]+2*x)+(x*Exp[x*y[x]]-2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 + exy(x) − y(x)2 = c1, y(x)

]
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31.3.5 problem 5
Internal problem ID [4474]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy + y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*y(x)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22� �
DSolve[x*y[x]+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2

y(x) → 0
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31.3.6 problem 6
Internal problem ID [4475]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y2 + (2xy + cos(y)) y′ = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 18� �
dsolve(y(x)^2+(2*x*y(x)+cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

x− − sin (y(x)) + c1
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 22� �
DSolve[y[x]^2+(2*x*y[x]+Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −sin(y(x))

y(x)2 + c1
y(x)2 , y(x)

]
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31.3.7 problem 7
Internal problem ID [4476]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2x+ y cos (xy) + (x cos (xy)− 2y) y′ = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 29� �
dsolve((2*x+y(x)*cos(x*y(x)))+(x*cos(x*y(x))-2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
RootOf

(
x4 + sin (_Z )x2 + c1x

2 − _Z 2)
x

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 21� �
DSolve[(2*x+y[x]*Cos[x*y[x]])+(x*Cos[x*y[x]]-2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 − y(x)2 + sin(xy(x)) = c1, y(x)

]

6194



31.3. Chapter 2, First order differential . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.3.8 problem 8
Internal problem ID [4477]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

θr′ + 3r − θ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(theta*diff(r(theta),theta)+(3*r(theta)-theta-1)=0,r(theta), singsol=all)� �

r(θ) = θ

4 + 1
3 + c1

θ3

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20� �
DSolve[\[Theta]*r'[\[Theta]]+(3*r[\[Theta]]-\[Theta]-1)==0,r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → c1
θ3

+ θ

4 + 1
3
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31.3.9 problem 9
Internal problem ID [4478]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2xy + 3 +
(
x2 − 1

)
y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve((2*x*y(x)+3)+(x^2-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −3x+ c1
(x− 1) (x+ 1)

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 19� �
DSolve[(2*x*y[x]+3)+(x^2-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3x+ c1
x2 − 1
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31.3.10 problem 10
Internal problem ID [4479]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

2x+ y + (x− 2y) y′ = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 53� �
dsolve((2*x+y(x))+(x-2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
c1x
2 −

√
5c21x2 + 4

2
c1

y(x) =
c1x
2 +

√
5c21x2 + 4

2
c1
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3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 102� �
DSolve[(2*x+y[x])+(x-2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
5x2 − 4ec1

)
y(x) → 1

2

(
x+

√
5x2 − 4ec1

)
y(x) → 1

2

(
x−

√
5
√
x2
)

y(x) → 1
2

(√
5
√
x2 + x

)
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31.3.11 problem 11
Internal problem ID [4480]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex sin(y)− 3x2 +
(
ex cos(y) + 1

3y 2
3

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve((exp(x)*sin(y(x))-3*x^2)+(exp(x)*cos(y(x))+y(x)^(-2/3)/3)*diff(y(x),x)=0,y(x), singsol=all)� �

ex sin (y(x))− x3 + y(x) 1
3 + c1 = 0

3 Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 28� �
DSolve[(Exp[x]*Sin[y[x]]-3*x^2)+(Exp[x]*Cos[y[x]]+y[x]^(-2/3)/3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−3x3 + 3 3

√
y(x) + 3ex sin(y(x)) = c1, y(x)

]
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31.3.12 problem 12
Internal problem ID [4481]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

cos(x) cos(y) + 2x− (sin(x) cos(y) + 2y) y′ = 0

7 Solution by Maple� �
dsolve((cos(x)*cos(y(x))+2*x)-(sin(x)*cos(y(x))+2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(Cos[x]*Cos[y[x]]+2*x)-(Sin[x]*Cos[y[x]]+2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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31.3.13 problem 13
Internal problem ID [4482]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

et(y − t) +
(
1 + et

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(exp(t)*(y(t)-t)+(1+exp(t))*diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = (t− 1) et + c1
1 + et

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 23� �
DSolve[Exp[t]*(y[t]-t)+(1+Exp[t])*y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et(t− 1) + c1
et + 1
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31.3.14 problem 14
Internal problem ID [4483]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ty′

y
+ 1 + ln(y) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve((t/y(t))*diff(y(t),t)+(1+ln(y(t)))=0,y(t), singsol=all)� �

y(t) = e−
c1t−1
tc1

3 Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 24� �
DSolve[(t/y[t])*y'[t]+(1+Log[y[t]])==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−1+ ec1
t

y(t) → 1
e
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31.3.15 problem 15
Internal problem ID [4484]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cos (θ) r′ − r sin (θ) + eθ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(cos(theta)*diff(r(theta),theta)-(r(theta)*sin(theta)-exp(theta))=0,r(theta), singsol=all)� �

r(θ) = −eθ + c1
cos (θ)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 16� �
DSolve[Cos[\[Theta]]*r'[\[Theta]]-(r[\[Theta]]*Sin[\[Theta]]-Exp[\[Theta]])==0,r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) →
(
−eθ + c1

)
sec(θ)
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31.3.16 problem 16
Internal problem ID [4485]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y exy − 1
y
+
(
x exy + x

y2

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 17� �
dsolve((y(x)*exp(x*y(x))-1/y(x))+(x*exp(x*y(x))+x/y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

exy(x) − x

y(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.22 (sec). Leaf size: 20� �
DSolve[(y[x]*Exp[x*y[x]]-1/y[x])+(x*Exp[x*y[x]]+x/y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
exy(x) − x

y(x) = c1, y(x)
]
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31.3.17 problem 17
Internal problem ID [4486]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

1
y
−
(
3y − x

y2

)
y′ = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 18� �
dsolve(1/y(x)-(3*y(x)-x/y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

− c1
y(x) + x− 3y(x)3

4 = 0
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3 Solution by Mathematica
Time used: 13.963 (sec). Leaf size: 870� �
DSolve[1/y[x]-(3*y[x]-x/y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√ 4c1
3
√

3x2 −
√

9x4 − 64c13
+ 3
√
3x2 −

√
9x4 − 64c13 +

√√√√√√√− 2
√
6 x√√√√ 4c1

3
√

3x2 −
√

9x4 − 64c13
+ 3
√

3x2 −
√
9x4 − 64c13

− 3
√

3x2 −
√
9x4 − 64c13 − 4c1

3
√

3x2 −
√

9x4 − 64c13

√
6

y(x)

→

√√√√√√√− 2
√
6 x√√√√ 4c1

3
√
3x2 −

√
9x4 − 64c13

+ 3
√
3x2 −

√
9x4 − 64c13

− 3
√

3x2 −
√
9x4 − 64c13 − 4c1

3
√
3x2 −

√
9x4 − 64c13

−
√√√√ 4c1

3
√

3x2 −
√

9x4 − 64c13
+ 3
√

3x2 −
√
9x4 − 64c13

√
6

y(x)

→

√√√√ 4c1
3
√

3x2 −
√

9x4 − 64c13
+ 3
√

3x2 −
√
9x4 − 64c13 −

√√√√√√√
2
√
6 x√√√√ 4c1

3
√
3x2 −

√
9x4 − 64c13

+ 3
√
3x2 −

√
9x4 − 64c13

− 3
√

3x2 −
√

9x4 − 64c13 − 4c1
3
√

3x2 −
√

9x4 − 64c13

√
6

y(x)

→

√√√√ 4c1
3
√

3x2 −
√

9x4 − 64c13
+ 3
√

3x2 −
√
9x4 − 64c13 +

√√√√√√√
2
√
6 x√√√√ 4c1

3
√
3x2 −

√
9x4 − 64c13

+ 3
√

3x2 −
√

9x4 − 64c13
− 3
√
3x2 −

√
9x4 − 64c13 − 4c1

3
√
3x2 −

√
9x4 − 64c13

√
6
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31.3.18 problem 18
Internal problem ID [4487]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Section 2.4, Exact equations. Exercises.
page 64
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

2x+ y2 − cos (x+ y)− (2xy − cos (x+ y)− ey) y′ = 0

7 Solution by Maple� �
dsolve((2*x+y(x)^2-cos(x+y(x)))-(2*x*y(x)-cos(x+y(x))-exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*x+y[x]^2-Cos[x+y[x]])-(2*x*y[x]-Cos[x+y[x]]-Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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31.4 Chapter 2, First order differential equations.
Review problems. page 79

Local contents
31.4.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6209
31.4.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6210
31.4.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6211
31.4.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6214
31.4.5 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6215
31.4.6 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6216
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31.4.1 problem 1
Internal problem ID [4488]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex+y

y − 1 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=exp(x+y(x))/(y(x)-1),y(x), singsol=all)� �

y(x) = −LambertW (ex + c1)

3 Solution by Mathematica
Time used: 45.68 (sec). Leaf size: 14� �
DSolve[y'[x]==Exp[x+y[x]]/(y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog(ex + c1)
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31.4.2 problem 2
Internal problem ID [4489]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−4y + y′ − 32x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)-4*y(x)=32*x^2,y(x), singsol=all)� �

y(x) = −8x2 − 4x− 1 + e4xc1

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 23� �
DSolve[y'[x]-4*y[x]==32*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x(2x+ 1) + c1e
4x − 1
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31.4.3 problem 3
Internal problem ID [4490]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
x2 − 2

y3

)
y′ + 2xy − 3x2 = 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 878� �
dsolve((x^2-2*y(x)^(-3))*diff(y(x),x)+(2*x*y(x)-3*x^2)=0,y(x), singsol=all)� �
y(x)

=

(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31
) 1

3

6x2

+ 2(−x3 + c1)2

3x2
(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31
) 1

3

− −x3 + c1
3x2

y(x) =

−

(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√
−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31

) 1
3

12x2

− (−x3 + c1)2

3x2
(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31
) 1

3

− −x3 + c1
3x2

−

i
√
3


8x9−24c1x6+24c21x3+12

√
3
√
−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2−108x4−8c31

 1
3

6x2 − 2
(
−x3+c1

)2
3x2

8x9−24c1x6+24c21x3+12
√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2−108x4−8c31

 1
3


2

y(x) =

−

(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√
−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31

) 1
3

12x2

− (−x3 + c1)2

3x2
(
8x9 − 24c1x6 + 24c21x3 + 12

√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2 − 108x4 − 8c31
) 1

3

− −x3 + c1
3x2

+

i
√
3


8x9−24c1x6+24c21x3+12

√
3
√
−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2−108x4−8c31

 1
3

6x2 − 2
(
−x3+c1

)2
3x2

8x9−24c1x6+24c21x3+12
√
3
√

−4x9 + 12c1x6 − 12c21x3 + 27x4 + 4c31 x2−108x4−8c31

 1
3


2

6212



31.4. Chapter 2, First order differential . . . CHAPTER 31. FUNDAMENTALS OF . . .

3 Solution by Mathematica
Time used: 16.544 (sec). Leaf size: 652� �
DSolve[(x^2-2*y[x]^(-3))*y'[x]+(2*x*y[x]-3*x^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2(x3 + c1) + 2
(
x3+c1

)2
3

√
x9 + 3c1x6 − 27x4

2 + 3c12x3 + 3
2
√
3
√
−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + c13

+ 22/3 3
√

2x9 + 6c1x6 − 27x4 + 6c12x3 + 3
√
3
√

−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + 2c13

6x2

y(x)

→

4(x3 + c1)− 4
3
√
−2 (x3+c1

)2
3
√

2x9 + 6c1x6 − 27x4 + 6c12x3 + 3
√
3
√

−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + 2c13
+ 2(−2)2/3 3

√
2x9 + 6c1x6 − 27x4 + 6c12x3 + 3

√
3
√

−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + 2c13

12x2

y(x)

→

3
√
2x9 + 6c1x6 − 27x4 + 6c12x3 + 3

√
3
√
−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + 2c13 Root

[
#13 − 32&, 2

]
+ 4(x3 + c1) +

2i
(√

3 +i

)(
x3+c1

)2
3

√
x9 + 3c1x6 − 27x4

2 + 3c12x3 + 3
2
√
3
√

−x4 (4x9 + 12c1x6 − 27x4 + 12c12x3 + 4c13) + c13

12x2

y(x) → 0
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31.4.4 problem 4
Internal problem ID [4491]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 3y
x

− x2 + 4x− 3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)+3*y(x)/x=x^2-4*x+3,y(x), singsol=all)� �

y(x) = x3

6 − 4x2

5 + 3x
4 + c1

x3

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 31� �
DSolve[y'[x]+3*y[x]/x==x^2-4*x+3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 + c1
x3 − 4x2

5 + 3x
4
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31.4.5 problem 6
Internal problem ID [4492]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y3x−
(
−x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 41� �
dsolve(2*x*y(x)^3-(1-x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1√
c1 + 2 ln (x− 1) + 2 ln (x+ 1)

y(x) = − 1√
c1 + 2 ln (x− 1) + 2 ln (x+ 1)

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 57� �
DSolve[2*x*y[x]^3-(1-x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
2
√
log (x2 − 1)− c1

y(x) → 1√
2
√

log (x2 − 1)− c1

y(x) → 0
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31.4.6 problem 7
Internal problem ID [4493]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 2, First order differential equations. Review problems. page 79
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

t3y2 + t4y′

y6
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 164� �
dsolve(t^3*y(t)^2+t^4/(y(t)^6)*diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = 1
(c1 + 7 ln(t))

1
7

y(t) =
− cos

(
π
7

)
− i cos

(5π
14

)
(c1 + 7 ln(t))

1
7

y(t) =
− cos

(
π
7

)
+ i cos

(5π
14

)
(c1 + 7 ln(t))

1
7

y(t) =
cos
(2π

7

)
− i cos

(3π
14

)
(c1 + 7 ln(t))

1
7

y(t) =
cos
(2π

7

)
+ i cos

(3π
14

)
(c1 + 7 ln(t))

1
7

y(t) =
− cos

(3π
7

)
− i cos

(
π
14

)
(c1 + 7 ln(t))

1
7

y(t) =
− cos

(3π
7

)
+ i cos

(
π
14

)
(c1 + 7 ln(t))

1
7
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3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 185� �
DSolve[t^3*y[t]^2+t^4/(y[t]^6)*y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
7

√
−1
7

7
√
log(t)− c1

y(t) → 1
7
√
7 7
√

log(t)− c1

y(t) → (−1)2/7
7
√
7 7
√

log(t)− c1

y(t) →
Root

[
7#17 − 1&, 4

]
7
√
log(t)− c1

y(t) → (−1)4/7
7
√
7 7
√

log(t)− c1

y(t) →
Root

[
7#17 − 1&, 6

]
7
√
log(t)− c1

y(t) → (−1)6/7
7
√
7 7
√

log(t)− c1

y(t) → 0
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31.5 Chapter 8, Series solutions of differential
equations. Section 8.3. page 443
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31.5.1 problem 1
Internal problem ID [4494]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + x) y′′ − x2y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve((x+1)*diff(y(x),x$2)-x^2*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 3

2x
2 + 1

2x
3 + 1

8x
4 − 3

10x
5
)
y(0) +

(
x− 1

2x
3 + 1

3x
4 − 1

8x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x+1)*y''[x]-x^2*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x5

8 + x4

3 − x3

2 + x

)
+ c1

(
−3x5

10 + x4

8 + x3

2 − 3x2

2 + 1
)
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31.5.2 problem 2
Internal problem ID [4495]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3y′ − xy = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+3*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x^2*y''[x]+3*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c2e
3/x
(
3001x5

1620 + 613x4

648 + 16x3

27 + x2

2 + 2x
3 +1

)
x2+c1

(
−23x5

810 + 7x4

216−
x3

27 +
x2

6 +1
)
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31.5.3 problem 3
Internal problem ID [4496]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2

)
y′′ + 2y′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve((x^2-2)*diff(y(x),x$2)+2*diff(y(x),x)+sin(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

12x
3 + 1

48x
4 + 1

80x
5
)
y(0) +

(
x+ 1

2x
2 + 1

6x
3 + 1

8x
4 + 1

16x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x^2-2)*y''[x]+2*y'[x]+Sin[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

80 + x4

48 + x3

12 + 1
)
+ c2

(
x5

16 + x4

8 + x3

6 + x2

2 + x

)
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31.5.4 problem 4
Internal problem ID [4497]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + x

)
y′′ + 3y′ − 6xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 60� �
Order:=6;
dsolve((x^2+x)*diff(y(x),x$2)+3*diff(y(x),x)-6*x*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1 + 3

4x
2 − 1

10x
3 + 17

80x
4 − 9

100x
5 +O(x6)

)
x2 + c2

(
ln(x)

(
6x2 + 9

2x
4 − 3

5x
5 +O(x6)

)
+
(
−2− 12x− 24x2 − 22x3 − 171

8 x4 − 653
100x

5 +O(x6)
))

x2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 73� �
AsymptoticDSolveValue[(x^2+x)*y''[x]+2*y'[x]-6*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x4

20 − x3

6 + x2 + 1
)

+ c1

(
1
3
(
x3 − 6x2 − 6

)
log(x) + 7x4 + 240x3 + 72x2 + 180x+ 36

36x

)
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31.5.5 problem 5
Internal problem ID [4498]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
t2 − t− 2

)
x′′ + (t+ 1)x′ − (t− 2)x = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve((t^2-t-2)*diff(x(t),t$2)+(t+1)*diff(x(t),t)-(t-2)*x(t)=0,x(t),type='series',t=0);� �
x(t) =

(
1+ 1

2t
2− 1

12t
3+ 13

96t
4− 1

16t
5
)
x(0)+

(
t+ 1

4t
2+ 1

4t
3− 1

96t
4+ 31

480t
5
)
D(x)(0)+O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(t^2-t-2)*x''[t]+(t+1)*x'[t]-(t-2)*x[t]==0,x[t],{t,0,5}]� �

x(t) → c1

(
− t5

16 + 13t4
96 − t3

12 + t2

2 + 1
)
+ c2

(
31t5
480 − t4

96 + t3

4 + t2

4 + t

)
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31.5.6 problem 6
Internal problem ID [4499]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + (1− x) y′ +

(
x2 − 2x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+(1-x)*diff(y(x),x)+(x^2-2*x+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 − 1

6x
3 + 1

12x
4 − 1

15x
5
)
y(0)

+
(
x+ 1

2x
2 + 1

6x
3 − 1

12x
4 + 1

60x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+(1-x)*y'[x]+(x^2-2*x+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

15 + x4

12 − x3

6 + x2

2 + 1
)
+ c2

(
x5

60 − x4

12 + x3

6 + x2

2 + x

)
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31.5.7 problem 7
Internal problem ID [4500]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

sin(x)y′′ + y cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.215 (sec). Leaf size: 58� �
Order:=6;
dsolve(sin(x)*diff(y(x),x$2)+cos(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 + 1
48x

3 − 3
320x

4 + 19
9600x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 − 1

48x
4 + 3

320x
5 +O

(
x6))

+
(
1− 3

4x
2 + 1

4x
3 − 5

576x
4 − 437

28800x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 85� �
AsymptoticDSolveValue[Sin[x]*y''[x]+Cos[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
576
(
7x4 + 192x3 − 720x2 + 576x+ 576

)
− 1

48x
(
x3 + 4x2 − 24x+ 48

)
log(x)

)
+ c2

(
−3x5

320 + x4

48 + x3

12 − x2

2 + x

)
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31.5.8 problem 8
Internal problem ID [4501]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

exy′′ −
(
x2 − 1

)
y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
Order:=6;
dsolve(exp(x)*diff(y(x),x$2)-(x^2-1)*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

3x
3 + 1

4x
4 − 3

20x
5
)
y(0)+

(
x− 1

2x
2 + 1

3x
3 − 7

24x
4 + 23

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 63� �
AsymptoticDSolveValue[Exp[x]*y''[x]-(x^2-1)*y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−3x5

20 + x4

4 − x3

3 + 1
)
+ c2

(
23x5

120 − 7x4

24 + x3

3 − x2

2 + x

)
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31.5.9 problem 9
Internal problem ID [4502]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

sin(x)y′′ − ln(x)y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(sin(x)*diff(y(x),x$2)-ln(x)*y(x)=0,y(x),type='series',x=0);� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
AsymptoticDSolveValue[Sin[x]*y''[x]-Log[x]*y[x]==0,y[x],{x,0,5}]� �
Not solved
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31.5.10 problem 11
Internal problem ID [4503]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
Order:=6;
dsolve(diff(y(x),x)+(x+2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2x+ 3

2x
2 − 1

3x
3 − 5

24x
4 + 3

20x
5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 39� �
AsymptoticDSolveValue[y'[x]+(x+2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3x5

20 − 5x4

24 − x3

3 + 3x2

2 − 2x+ 1
)
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31.5.11 problem 12
Internal problem ID [4504]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37� �
AsymptoticDSolveValue[y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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31.5.12 problem 13
Internal problem ID [4505]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

z′ − x2z = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
Order:=6;
dsolve(diff(z(x),x)-x^2*z(x)=0,z(x),type='series',x=0);� �

z(x) =
(
1 + x3

3

)
z(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15� �
AsymptoticDSolveValue[z'[x]-x^2*z[x]==0,z[x],{x,0,5}]� �

z(x) → c1

(
x3

3 + 1
)
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31.5.13 problem 14
Internal problem ID [4506]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

8x
4
)
y(0) +

(
x− 1

6x
3 + 7

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+1)*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

120 − x3

6 + x

)
+ c1

(
x4

8 − x2

2 + 1
)

6231
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31.5.14 problem 15
Internal problem ID [4507]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + (x− 1) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(x-1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 − 1

6x
3 + 1

12x
4 + 1

20x
5
)
y(0) +

(
x+ 1

2x
2 − 1

6x
3 − 1

6x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+(x-1)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x4

6 − x3

6 + x2

2 + x

)
+ c1

(
x5

20 + x4

12 − x3

6 − x2

2 + 1
)
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31.5.15 problem 16
Internal problem ID [4508]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
Order:=6;
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2− 1

3x
3− 1

8x
4− 1

30x
5
)
y(0)+

(
x+x2+ 1

2x
3+ 1

6x
4+ 1

24x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66� �
AsymptoticDSolveValue[y''[x]-2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

30 − x4

8 − x3

3 − x2

2 + 1
)
+ c2

(
x5

24 + x4

6 + x3

2 + x2 + x

)
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31.5.16 problem 17
Internal problem ID [4509]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

w′′ − x2w′ + w = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
Order:=6;
dsolve(diff(w(x),x$2)-x^2*diff(w(x),x)+w(x)=0,w(x),type='series',x=0);� �
w(x) =

(
1− 1

2x
2 + 1

24x
4 − 1

20x
5
)
w(0) +

(
x− 1

6x
3 + 1

12x
4 + 1

120x
5
)
D(w)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[w''[x]-x^2*w'[x]+w[x]==0,w[x],{x,0,5}]� �

w(x) → c2

(
x5

120 + x4

12 − x3

6 + x

)
+ c1

(
−x5

20 + x4

24 − x2

2 + 1
)
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31.5.17 problem 18
Internal problem ID [4510]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.3. page 443
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x− 3) y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 34� �
Order:=6;
dsolve((2*x-3)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
2 + 1

27x
3 + 5

648x
4 + 1

540x
5
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41� �
AsymptoticDSolveValue[(2*x-3)*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

540 + 5x4

648 + x3

27 + x2

6 + 1
)
+ c2x
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31.6.1 problem 1
Internal problem ID [4511]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + x) y′′ − 3xy′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 54� �
Order:=6;
dsolve((x+1)*diff(y(x),x$2)-3*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 − (x− 1)3

6 − 5(x− 1)4

48 − 7(x− 1)5

240

)
y(1)

+
(
x− 1 + 3(x− 1)2

4 + (x− 1)3

3 + (x− 1)4

6 + 7(x− 1)5

120

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x+1)*y''[x]-3*x*y'[x]+2*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
− 7
240(x− 1)5 − 5

48(x− 1)4 − 1
6(x− 1)3 − 1

2(x− 1)2 + 1
)

+ c2

(
7
120(x− 1)5 + 1

6(x− 1)4 + 1
3(x− 1)3 + 3

4(x− 1)2 + x− 1
)
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31.6.2 problem 2
Internal problem ID [4512]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ − 3y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1 + 3(x− 2)2

2 + (x− 2)3 + 9(x− 2)4

8 + 3(x− 2)5

4

)
y(2)

+
(
x− 2 + (x− 2)2 + 4(x− 2)3

3 + 13(x− 2)4

12 + 5(x− 2)5

6

)
D(y)(2) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79� �
AsymptoticDSolveValue[y''[x]-x*y'[x]-3*y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
3
4(x− 2)5 + 9

8(x− 2)4 + (x− 2)3 + 3
2(x− 2)2 + 1

)
+ c2

(
5
6(x− 2)5 + 13

12(x− 2)4 + 4
3(x− 2)3 + (x− 2)2 + x− 2

)

6238



31.6. Chapter 8, Series solutions of . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.6.3 problem 3
Internal problem ID [4513]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + x+ 1

)
y′′ − 3y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve((1+x+x^2)*diff(y(x),x$2)-3*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + (x− 1)2

2 − (x− 1)3

6 + 7(x− 1)4

72 − (x− 1)5

20

)
y(1)

+
(
x− 1 + (x− 1)3

6 − (x− 1)4

12 + (x− 1)5

24

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[(1+x+x^2)*y''[x]-3*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
− 1
20(x− 1)5 + 7

72(x− 1)4 − 1
6(x− 1)3 + 1

2(x− 1)2 + 1
)

+ c2

(
1
24(x− 1)5 − 1

12(x− 1)4 + 1
6(x− 1)3 + x− 1

)
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31.6.4 problem 4
Internal problem ID [4514]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 5x+ 6

)
y′′ − 3xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve((x^2-5*x+6)*diff(y(x),x$2)-3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

12x
2 + 5

216x
3 + 5

324x
4 + 11

1296x
5
)
y(0)

+
(
x+ 1

9x
3 + 5

108x
4 + 29

1080x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x^2-5*x+6)*y''[x]-3*x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
29x5

1080 + 5x4

108 + x3

9 + x

)
+ c1

(
11x5

1296 + 5x4

324 + 5x3

216 + x2

12 + 1
)
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31.6.5 problem 5
Internal problem ID [4515]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

y′′ − tan(x)y′ + y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 106� �
Order:=6;
dsolve(diff(y(x),x$2)-tan(x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 − tan(1) (x− 1)3

6 +
(
− 1
24 − (tan2(1))

8

)
(x− 1)4

+
(
−3 tan(1)

40 − (tan3(1))
10

)
(x− 1)5

)
y(1)

+
(
x− 1 + tan(1) (x− 1)2

2 + (tan2(1)) (x− 1)3

3 +
(
tan(1)

8 + (tan3(1))
4

)
(x− 1)4

+
(
7(tan2(1))

40 + (tan4(1))
5 + 1

60

)
(x− 1)5

)
D(y)(1) +O

(
x6)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 442� �
AsymptoticDSolveValue[y''[x]-Tan[x]*y'[x]+y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
24(x− 1)4 − 1

2(x− 1)2 + 1
20(x− 1)5

(
− tan3(1)− tan(1)

)
− 1

120(x− 1)5 tan3(1)

− 1
40(x− 1)5 tan(1)

(
1 + tan2(1)

)
+ 1

60(x− 1)5 tan(1)
(
−1− tan2(1)

)
+ 1

12(x− 1)4
(
−1− tan2(1)

)
− 1

24(x− 1)4 tan2(1) + 1
60(x− 1)5 tan(1)

− 1
6(x− 1)3 tan(1) + 1

)
+ c2

(
1
120(x− 1)5 − 1

6(x− 1)3 + x+ 1
120(x− 1)5 tan4(1)

− 1
15(x− 1)5 tan(1)

(
− tan3(1)− tan(1)

)
− 1

12(x− 1)4
(
− tan3(1)− tan(1)

)
+ 1

24(x− 1)4 tan3(1)− 1
40(x− 1)5

(
−1− tan2(1)

) (
1 + tan2(1)

)
+ 1

40(x− 1)5 tan2(1)
(
1 + tan2(1)

)
− 1

40(x− 1)5
(
1 + tan2(1)

)
− 1
40(x−1)5 tan2(1)

(
−1−tan2(1)

)
+ 1
120(x−1)5

(
−1−tan2(1)

)
− 1
40(x−1)5 tan2(1)

− 1
8(x− 1)4 tan(1)

(
−1− tan2(1)

)
− 1

6(x− 1)3
(
−1− tan2(1)

)
+ 1

6(x− 1)3 tan2(1)

− 1
60(x−1)5

(
−1−3 tan4(1)−4 tan2(1)

)
− 1
12(x−1)4 tan(1)+ 1

2(x−1)2 tan(1)−1
)
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31.6.6 problem 6
Internal problem ID [4516]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ − xy′ + 2yx2 = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 54� �
Order:=6;
dsolve((1+x^3)*diff(y(x),x$2)-x*diff(y(x),x)+2*x^2*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 − (x− 1)3

6 + 7(x− 1)4

48 + 7(x− 1)5

240

)
y(1)

+
(
x− 1 + (x− 1)2

4 − (x− 1)3

6 − (x− 1)4

8 + (x− 1)5

12

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[(1+x^3)*y''[x]-x*y'[x]+2*x*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
− 1
20(x− 1)5 + 1

8(x− 1)4 − 1
2(x− 1)2 + 1

)
+ c2

(
19
240(x− 1)5 − 1

24(x− 1)4 − 1
6(x− 1)3 + 1

4(x− 1)2 + x− 1
)

6243



31.6. Chapter 8, Series solutions of . . . CHAPTER 31. FUNDAMENTALS OF . . .

31.6.7 problem 7
Internal problem ID [4517]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2(x− 1) y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 21� �
Order:=6;
dsolve(diff(y(x),x)+2*(x-1)*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2 + (x− 1)4

2

)
y(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 24� �
AsymptoticDSolveValue[y'[x]+2*(x-1)*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
2(x− 1)4 − (x− 1)2 + 1

)

6244
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31.6.8 problem 8
Internal problem ID [4518]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 36� �
Order:=6;
dsolve(diff(y(x),x)-2*x*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
−1 + 2x+ 3(x− 1)2 + 10(x− 1)3

3 + 19(x− 1)4

6 + 13(x− 1)5

5

)
y(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47� �
AsymptoticDSolveValue[y'[x]-2*x*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
13
5 (x− 1)5 + 19

6 (x− 1)4 + 10
3 (x− 1)3 + 3(x− 1)2 + 2(x− 1) + 1

)
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31.6.9 problem 9
Internal problem ID [4519]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
Order:=6;
dsolve((x^2-2*x)*diff(y(x),x$2)+2*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + (x− 1)2 + (x− 1)4

3

)
y(1) +

(
x− 1 + (x− 1)3

3 + 2(x− 1)5

15

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47� �
AsymptoticDSolveValue[(x^2-2*x)*y''[x]+2*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
3(x− 1)4 + (x− 1)2 + 1

)
+ c2

(
2
15(x− 1)5 + 1

3(x− 1)3 + x− 1
)
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31.6.10 problem 10
Internal problem ID [4520]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + 2y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1− (x− 2)2

4 + (x− 2)3

24 − (x− 2)4

192

)
y(2)

+
(
x− 2 + (x− 2)2

4 − (x− 2)3

12 + (x− 2)4

48 − (x− 2)5

192

)
D(y)(2) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]+2*y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
− 1
192(x− 2)4 + 1

24(x− 2)3 − 1
4(x− 2)2 + 1

)
+ c2

(
− 1
192(x− 2)5 + 1

48(x− 2)4 − 1
12(x− 2)3 + 1

4(x− 2)2 + x− 2
)
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31.6.11 problem 11
Internal problem ID [4521]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − y′ + y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1− (x− 2)2

8 + (x− 2)3

32 − 3(x− 2)4

512 + (x− 2)5

2048

)
y(2)

+
(
x− 2 + (x− 2)2

8 − 7(x− 2)3

96 + 37(x− 2)4

1536 − 211(x− 2)5

30720

)
D(y)(2) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*y''[x]-y'[x]+y[x]==0,y[x],{x,2,5}]� �

y(x) → c1

(
(x− 2)5
2048 − 3

512(x− 2)4 + 1
32(x− 2)3 − 1

8(x− 2)2 + 1
)

+ c2

(
−211(x− 2)5

30720 + 37(x− 2)4
1536 − 7

96(x− 2)3 + 1
8(x− 2)2 + x− 2

)
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31.6.12 problem 12
Internal problem ID [4522]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x− 1) y′ − y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve(diff(y(x),x$2)+(3*x-1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=-1);� �

y(x) =
(
1 + (x+ 1)2

2 + 2(x+ 1)3

3 + 11(x+ 1)4

24 + (x+ 1)5

10

)
y(−1)

+
(
x+ 1 + 2(x+ 1)2 + 7(x+ 1)3

3 + 3(x+ 1)4

2 + 4(x+ 1)5

15

)
D(y) (−1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 85� �
AsymptoticDSolveValue[y''[x]+(3*x-1)*y'[x]-y[x]==0,y[x],{x,-1,5}]� �

y(x) → c1

(
1
10(x+ 1)5 + 11

24(x+ 1)4 + 2
3(x+ 1)3 + 1

2(x+ 1)2 + 1
)

+ c2

(
4
15(x+ 1)5 + 3

2(x+ 1)4 + 7
3(x+ 1)3 + 2(x+ 1)2 + x+ 1

)
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31.6.13 problem 13
Internal problem ID [4523]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x′ + sin(t)x = 0

With initial conditions

[x(0) = 1]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(x(t),t)+sin(t)*x(t)=0,x(0) = 1],x(t),type='series',t=0);� �

x(t) = 1− 1
2t

2 + 1
6t

4 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{x'[t]+Sin[t]*x[t]==0,{x[0]==1}},x[t],{t,0,5}]� �

x(t) → t4

6 − t2

2 + 1
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31.6.14 problem 14
Internal problem ID [4524]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − exy = 0

With initial conditions

[y(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x)-exp(x)*y(x)=0,y(0) = 1],y(x),type='series',x=0);� �

y(x) = 1 + x+ x2 + 5
6x

3 + 5
8x

4 + 13
30x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[{y'[x]-Exp[x]*y[x]==0,{y[0]==1}},y[x],{x,0,5}]� �

y(x) → 13x5

30 + 5x4

8 + 5x3

6 + x2 + x+ 1
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31.6.15 problem 15
Internal problem ID [4525]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − y′ex + y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
Order:=6;
dsolve([(x^2+1)*diff(y(x),x$2)-exp(x)*diff(y(x),x)+y(x)=0,y(0) = 1, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = 1 + x+ 1
24x

4 + 1
60x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[{(x^2+1)*y''[x]-Exp[x]*y'[x]+y[x]==0,{y[0]==1,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

60 + x4

24 + x+ 1
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31.6.16 problem 16
Internal problem ID [4526]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ty′ + ety = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(t),t$2)+t*diff(y(t),t)+exp(t)*y(t)=0,y(0) = 1, D(y)(0) = -1],y(t),type='series',t=0);� �

y(t) = 1− t− 1
2t

2 + 1
6t

3 + 1
6t

4 + 1
120t

5 +O
(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{y''[t]+t*y'[t]+Exp[t]*y[t]==0,{y[0]==1,y'[0]==-1}},y[t],{t,0,5}]� �

y(t) → t5

120 + t4

6 + t3

6 − t2

2 − t+ 1
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31.6.17 problem 19
Internal problem ID [4527]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − e2xy′ + y cos(x) = 0

With initial conditions

[y(0) = −1, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)-exp(2*x)*diff(y(x),x)+cos(x)*y(x)=0,y(0) = -1, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = −1 + x+ x2 + 1
2x

3 + 1
2x

4 + 31
60x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[{y''[x]-Exp[2*x]*y'[x]+Cos[x]*y[x]==0,{y[0]==-1,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → 31x5

60 + x4

2 + x3

2 + x2 + x− 1
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31.6.18 problem 21
Internal problem ID [4528]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − xy − sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
Order:=6;
dsolve(diff(y(x),x)-x*y(x)=sin(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

8x
4
)
y(0) + x2

2 + x4

12 +O
(
x6)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 37� �
AsymptoticDSolveValue[y'[x]-x*y[x]==Sin[x],y[x],{x,0,5}]� �

y(x) → x4

12 + x2

2 + c1

(
x4

8 + x2

2 + 1
)
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31.6.19 problem 22
Internal problem ID [4529]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

w′ + wx− ex = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
Order:=6;
dsolve(diff(w(x),x)+x*w(x)=exp(x),w(x),type='series',x=0);� �

w(x) =
(
1− 1

2x
2 + 1

8x
4
)
w(0) + x+ x2

2 − x3

6 − x4

12 + x5

24 +O
(
x6)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 52� �
AsymptoticDSolveValue[w'[x]-x*w[x]==Exp[x],w[x],{x,0,5}]� �

w(x) → 13x5

120 + x4

6 + x3

2 + x2

2 + c1

(
x4

8 + x2

2 + 1
)
+ x
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31.6.20 problem 23
Internal problem ID [4530]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

z′′ + xz′ + z − x2 − 2x− 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 42� �
Order:=6;
dsolve(diff(z(x),x$2)+x*diff(z(x),x)+z(x)=x^2+2*x+1,z(x),type='series',x=0);� �
z(x) =

(
1− 1

2x
2 + 1

8x
4
)
z(0) +

(
x− 1

3x
3 + 1

15x
5
)
D(z)(0) + x2

2 + x3

3 − x4

24 − x5

15 +O
(
x6)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 70� �
AsymptoticDSolveValue[z''[x]+x*z'[x]+z[x]==x^2+2*x+1,z[x],{x,0,5}]� �

z(x) → −x5

15 − x4

24 + x3

3 + x2

2 + c2

(
x5

15 − x3

3 + x

)
+ c1

(
x4

8 − x2

2 + 1
)
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31.6.21 problem 24
Internal problem ID [4531]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2xy′ + 3y − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+3*y(x)=x^2,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x
2 − 1

8x
4
)
y(0) +

(
x− 1

6x
3 − 1

40x
5
)
D(y)(0) + x4

12 +O
(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 49� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+3*y[x]==x^2,y[x],{x,0,5}]� �

y(x) → x4

12 + c2

(
−x5

40 − x3

6 + x

)
+ c1

(
−x4

8 − 3x2

2 + 1
)
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31.6.22 problem 25
Internal problem ID [4532]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − xy′ + y − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=cos(x),y(x),type='series',x=0);� �

y(x) =
(
−1
2x

2 + 1 + 1
24x

4
)
y(0) +D(y)(0)x+ x2

2 − x4

12 +O
(
x6)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 41� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-x*y'[x]+y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → −x4

12 + x2

2 + c1

(
x4

24 − x2

2 + 1
)
+ c2x
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31.6.23 problem 26
Internal problem ID [4533]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy′ + 2y − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=cos(x),y(x),type='series',x=0);� �

y(x) =
(
−x2 + 1

)
y(0) +

(
x− 1

6x
3 − 1

120x
5
)
D(y)(0) + x2

2 − x4

24 +O
(
x6)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 47� �
AsymptoticDSolveValue[y''[x]-x*y'[x]+2*y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → −x4

24 + x2

2 + c1
(
1− x2)+ c2

(
− x5

120 − x3

6 + x

)
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31.6.24 problem 27
Internal problem ID [4534]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve (
−x2 + 1

)
y′′ − y′ + y − tan(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 53� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-diff(y(x),x)+y(x)=tan(x),y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

6x
3 − 1

12x
4 − 7

120x
5
)
y(0)

+
(
x+ 1

2x
2 + 1

24x
4 + 1

120x
5
)
D(y)(0) + x3

6 + x4

24 + x5

15 +O
(
x6)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 197� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-y'[x]+y[x]==Tan[x],y[x],{x,0,5}]� �

y(x) → c2

(
x6

60 + x5

120 + x4

24 + x2

2 + x

)
+ c1

(
−7x5

120 − x4

12 − x3

6 − x2

2 + 1
)

+
(
−7x5

120 − x4

12 − x3

6 − x2

2 + 1
)(

7x6

48 − 4x5

15 + x4

8 − x3

3

)
+
(
x6

60 + x5

120 + x4

24 + x2

2 + x

)(
67x6

240 − 3x5

10 + x4

3 − x3

3 + x2

2

)
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31.6.25 problem 28
Internal problem ID [4535]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y sin(x)− cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
Order:=6;
dsolve(diff(y(x),x$2)-sin(x)*y(x)=cos(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 − 1

120x
5
)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) + x2

2 − x4

24 + x5

40 +O
(
x6)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-Sin[x]*y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → x5

40 − x4

24 + c2

(
x4

12 + x

)
+ x2

2 + c1

(
− x5

120 + x3

6 + 1
)
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31.6.26 problem 29
Internal problem ID [4536]

Book: Fundamentals of Differential Equations. By Nagle, Saff and Snider. 9th edition. Boston.
Pearson 2018.
Section: Chapter 8, Series solutions of differential equations. Section 8.4. page 449
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + n(n+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 101� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+n*(n+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− n(n+ 1)x2

2 + n(n3 + 2n2 − 5n− 6)x4

24

)
y(0)

+
(
x− (n2 + n− 2)x3

6 + (n4 + 2n3 − 13n2 − 14n+ 24)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 120� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+n*(n+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
1
120
(
n2 + n

)2
x5 + 7

60
(
−n2 − n

)
x5 + 1

6
(
−n2 − n

)
x3 + x5

5 + x3

3 + x

)
+ c1

(
1
24
(
n2 + n

)2
x4 + 1

4
(
−n2 − n

)
x4 + 1

2
(
−n2 − n

)
x2 + 1

)
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Chapter 32

Basic Training in Mathematics. By R.
Shankar. Plenum Press. NY. 1995

Local contents
32.1 Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients.

page 307 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6266
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32.3 Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients.

Second order and Homogeneous. page 318 . . . . . . . . . . . . . . . . . . . . 6288
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32.1. Chapter 10, Differential equations. . . . CHAPTER 32. BASIC TRAINING IN . . .

32.1 Chapter 10, Differential equations. Section 10.2,
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Local contents
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32.1. Chapter 10, Differential equations. . . . CHAPTER 32. BASIC TRAINING IN . . .

32.1.1 problem 10.2.4
Internal problem ID [4537]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′ − ω2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(x(t),t$2)-omega^2*x(t)=0,x(t), singsol=all)� �

x(t) = c1e−ωt + c2eωt

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 23� �
DSolve[x''[t]-\[Omega]^2*x[t]==0,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → c1e
tω + c2e

−tω
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32.1.2 problem 10.2.5
Internal problem ID [4538]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

x′′′ − x′′ + x′ − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(x(t),t$3)-diff(x(t),t$2)+diff(x(t),t)-x(t)=0,x(t), singsol=all)� �

x(t) = c1et + c2 sin(t) + c3 cos(t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[x'''[t]-x''[t]+x'[t]-x[t]==0,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → c3e
t + c1 cos(t) + c2 sin(t)
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32.1.3 problem 10.2.8 part(1)
Internal problem ID [4539]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.8 part(1).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′ + 42x′ + x = 0

With initial conditions

[x(0) = 1, x′(0) = 0]

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 42� �
dsolve([diff(x(t),t$2)+42*diff(x(t),t)+x(t)=0,x(0) = 1, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = e
(
−21+2

√
110

)
t

2 + 21 e
(
−21+2

√
110

)
t√110

440 + e−2t
√
110 −21t

2 − 21 e−2t
√
110 −21t

√
110

440

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 53� �
DSolve[{x''[t]+42*x'[t]+x[t]==0,{x[0]==1,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) →
e
−
((

21+2
√
110

)
t
)((

881 + 84
√
110

)
e4

√
110 t − 1

)
880 + 84

√
110
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32.1.4 problem 10.2.8 part(2)
Internal problem ID [4540]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.8 part(2).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

x′′′′ + x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 71� �
dsolve(diff(x(t),t$4)+x(t)=0,x(t), singsol=all)� �

x(t) = −c1e−
√
2 t
2 sin

(√
2 t

2

)
− c2e

√
2 t
2 sin

(√
2 t

2

)

+ c3e−
√
2 t
2 cos

(√
2 t

2

)
+ c4e

√
2 t
2 cos

(√
2 t

2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
DSolve[x''''[t]+x[t]==0,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e
− t√

2

((
c1e

√
2 t + c2

)
cos
(

t√
2

)
+
(
c4e

√
2 t + c3

)
sin
(

t√
2

))
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32.1.5 problem 10.2.8 part(3)
Internal problem ID [4541]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.8 part(3).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

x′′′ − 3x′′ − 9x′ − 5x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(x(t),t$3)-3*diff(x(t),t$2)-9*diff(x(t),t)-5*x(t)=0,x(t), singsol=all)� �

x(t) = c1e5t + c2e−t + c3e−tt

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26� �
DSolve[x'''[t]-3*x''[t]-9*x'[t]-5*x[t]==0,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → e−t
(
c2t+ c3e

6t + c1
)
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32.1.6 problem 10.2.10
Internal problem ID [4542]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 2γx′ + ω0x− F cos (ωt) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 89� �
dsolve(diff(x(t),t$2)+2*gamma*diff(x(t),t)+omega__0*x(t)=F*cos(omega*t),x(t), singsol=all)� �

x(t) = e
(
−γ+

√
γ2−ω0

)
t
c2 + e

(
−γ−

√
γ2−ω0

)
t
c1 +

F (−ω2 + ω0) cos (ωt) + 2F sin (ωt) γω
ω4 + (4γ2 − 2ω0)ω2 + ω2

0

3 Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 106� �
DSolve[x''[t]+2*\[Gamma]*x'[t]+Subscript[\[Omega],0]*x[t]==F*Cos[\[Omega]*t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 2γFω sin(tω) + F (ω0 − ω2) cos(tω)
4γ2ω2 + ω4 − 2ω0ω2 + ω2

0
+ c1e

−t
(√

γ2−ω0 +γ
)
+ c2e

t
(√

γ2−ω0 −γ
)
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32.1.7 problem 10.2.11 (i)
Internal problem ID [4543]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.11 (i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − e2x = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 22� �
dsolve([diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(2*x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = (3x+ 2) e2x
9 + 7 e−x

9

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[{y''[x]-y'[x]-2*y[x]==Exp[2*x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9e

−x
(
e3x(3x+ 2) + 7

)
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32.1.8 problem 10.2.11 (ii)
Internal problem ID [4544]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.11 (ii).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 2 cos(x) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=2*cos(x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = ex − sin(x)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 13� �
DSolve[{y''[x]-2*y'[x]+y[x]==2*Cos[x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex − sin(x)
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32.1.9 problem 10.2.11 (iii)
Internal problem ID [4545]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.11 (iii).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 16 cos (4x) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+16*y(x)=16*cos(4*x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = cos (4x) + 2x sin (4x)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 17� �
DSolve[{y''[x]+16*y[x]==16*Cos[4*x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x sin(4x) + cos(4x)
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32.1. Chapter 10, Differential equations. . . . CHAPTER 32. BASIC TRAINING IN . . .

32.1.10 problem 10.2.11 (iv)
Internal problem ID [4546]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.2, ODEs with constant Coefficients. page
307
Problem number: 10.2.11 (iv).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − cosh(x) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)-y(x)=cosh(x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = (2− x) e−x

4 + ex(x+ 2)
4

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 15� �
DSolve[{y''[x]-y[x]==Cosh[x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x sinh(x) + cosh(x)
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32.2 Chapter 10, Differential equations. Section 10.3,
ODEs with variable Coefficients. First order.
page 315

Local contents
32.2.1 problem 10.3.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6278
32.2.2 problem 10.3.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6279
32.2.3 problem 10.3.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6280
32.2.4 problem 10.3.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6281
32.2.5 problem 10.3.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6282
32.2.6 problem 10.3.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6283
32.2.7 problem 10.3.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6284
32.2.8 problem 10.3.9 (a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6285
32.2.9 problem 10.3.9 (b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6286
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32.2.1 problem 10.3.2
Internal problem ID [4547]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − e2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)-y(x)=exp(2*x),y(x), singsol=all)� �

y(x) = (ex + c1) ex

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 15� �
DSolve[y'[x]-y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(ex + c1)
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32.2.2 problem 10.3.3
Internal problem ID [4548]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + 2xy − x+ 1 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([x^2*diff(y(x),x)+2*x*y(x)-x+1=0,y(1) = 0],y(x), singsol=all)� �

y(x) = (x− 1)2

2x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 17� �
DSolve[{x^2*y'[x]+2*x*y[x]-x+1==0,{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)2
2x2
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32.2.3 problem 10.3.4
Internal problem ID [4549]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − (1 + x)2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)+y(x)=(x+1)^2,y(0) = 0],y(x), singsol=all)� �

y(x) = x2 + 1− e−x

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 16� �
DSolve[{y'[x]+y[x]==(x+1)^2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + sinh(x)− cosh(x) + 1
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32.2.4 problem 10.3.5
Internal problem ID [4550]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + 2xy − sinh(x) = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 16� �
dsolve([x^2*diff(y(x),x)+2*x*y(x)=sinh(x),y(1) = 2],y(x), singsol=all)� �

y(x) = cosh(x) + 2− cosh(1)
x2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 17� �
DSolve[{x^2*y'[x]+2*x*y[x]==Sinh[x],{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cosh(x) + 2− cosh(1)
x2
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32.2.5 problem 10.3.6
Internal problem ID [4551]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

1− x
+ 2x− x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)+y(x)/(1-x)+2*x-x^2=0,y(x), singsol=all)� �

y(x) =
(
x2

2 − x− ln (x− 1) + c1

)
(x− 1)

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 27� �
DSolve[y'[x]+y[x]/(1-x)+2*x-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)
(
1
2(x− 1)2 − log(x− 1) + c1

)
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32.2.6 problem 10.3.7
Internal problem ID [4552]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

1− x
+ x− x2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)/(1-x)+x-x^2=0,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
(x− 1)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]/(1-x)+x-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 1)

(
x2 + 2c1

)
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32.2.7 problem 10.3.8
Internal problem ID [4553]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ − xy − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x)=1+x*y(x),y(x), singsol=all)� �

y(x) =
√
x2 + 1 c1 + x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19� �
DSolve[(1+x^2)*y'[x]==1+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
√
x2 + 1
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32.2.8 problem 10.3.9 (a)
Internal problem ID [4554]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.9 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy + y′ − y2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)+x*y(x)=x*y(x)^2,y(x), singsol=all)� �

y(x) = 1
1 + ex2

2 c1

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 31� �
DSolve[y'[x]+x*y[x]==x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
1 + e

x2
2 +c1

y(x) → 0

y(x) → 1
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32.2.9 problem 10.3.9 (b)
Internal problem ID [4555]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.3, ODEs with variable Coefficients. First
order. page 315
Problem number: 10.3.9 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

3xy′ + y + y4x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 124� �
dsolve(3*x*diff(y(x),x)+y(x)+x^2*y(x)^4=0,y(x), singsol=all)� �

y(x) =
(
(c1 + x)2 x2) 1

3

(c1 + x)x

y(x) = −
(
(c1 + x)2 x2) 1

3

2 (c1 + x)x −
i
√
3
(
(c1 + x)2 x2) 1

3

2 (c1 + x)x

y(x) = −
(
(c1 + x)2 x2) 1

3

2 (c1 + x)x +
i
√
3
(
(c1 + x)2 x2) 1

3

2 (c1 + x)x
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3 Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 61� �
DSolve[3*x*y'[x]+y[x]+x^2*y[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√

x(x+ c1)

y(x) → −
3
√
−1

3
√
x(x+ c1)

y(x) → (−1)2/3
3
√

x(x+ c1)

y(x) → 0
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32.3 Chapter 10, Differential equations. Section 10.4,
ODEs with variable Coefficients. Second order
and Homogeneous. page 318

Local contents
32.3.1 problem 10.4.8 (a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6289
32.3.2 problem 10.4.8 (b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6290
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32.3.4 problem 10.4.8 (d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6292
32.3.5 problem 10.4.8 (e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6293
32.3.6 problem 10.4.8 (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6294
32.3.7 problem 10.4.8 (g) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6295
32.3.8 problem 10.4.8 (h) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6296
32.3.9 problem 10.4.9 (i) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6297
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6288



32.3. Chapter 10, Differential equations. . . . CHAPTER 32. BASIC TRAINING IN . . .

32.3.1 problem 10.4.8 (a)
Internal problem ID [4556]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1 + x)2 y′′ +
(
−x2 + 1

)
y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x*(x+1)^2*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2(x+ 1) ln(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17� �
DSolve[x*(x+1)^2*y''[x]+(1-x^2)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)(c2 log(x) + c1)
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32.3.2 problem 10.4.8 (b)
Internal problem ID [4557]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(1− x) y′′ + 2(1− 2x) y′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x*(1-x)*diff(y(x),x$2)+2*(1-2*x)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
x (x− 1)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22� �
DSolve[x*(1-x)*y''[x]+2*(1-2*x)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
x− x2
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32.3.3 problem 10.4.8 (c)
Internal problem ID [4558]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 9y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-9*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x3 + c2x

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
6 + c1
x3
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32.3.4 problem 10.4.8 (d)
Internal problem ID [4559]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (d).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ + y′

2 + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x$2)+1/2*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
2
√
2

√
x
)
+ c2 cos

(
2
√
2

√
x
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 38� �
DSolve[x*y''[x]+1/2*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
2
√
2
√
x
)
+ c2 sin

(
2
√
2
√
x
)
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32.3.5 problem 10.4.8 (e)
Internal problem ID [4560]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2x ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 15� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)
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32.3.6 problem 10.4.8 (f)
Internal problem ID [4561]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2 cos

(
2
√
x
)√

x − sin
(
2
√
x
))

+ c2
(
2 sin

(
2
√
x
)√

x + cos
(
2
√
x
))

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 59� �
DSolve[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2i
√
x
(
2
√
x + i

)
+ 1

8c2e
−2i

√
x
(
1 + 2i

√
x
)

6294



32.3. Chapter 10, Differential equations. . . . CHAPTER 32. BASIC TRAINING IN . . .

32.3.7 problem 10.4.8 (g)
Internal problem ID [4562]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 2x

)
+ c2

(
(−x− 1) e−x

2 + x expIntegral (1, x) (x+ 2)
2

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 39� �
DSolve[x*y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x(x+ 2)− 1
2c2e

−x(ex(x+ 2)xExpIntegralEi(−x) + x+ 1)
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32.3.8 problem 10.4.8 (h)
Internal problem ID [4563]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.8 (h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 1)2 y′′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(x*(x-1)^2*diff(y(x),x$2)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x− 1 + c2(2 ln(x)x− x2 + 1)
x− 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 31� �
DSolve[x*(x-1)^2*y''[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2x+ c1) + 2c2x log(x) + c2
x− 1
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32.3.9 problem 10.4.9 (i)
Internal problem ID [4564]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.9 (i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2y
x

− x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)-2*y(x)/x-x^2=0,y(x), singsol=all)� �

y(x) = (c1 + x)x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 13� �
DSolve[y'[x]-2*y[x]/x-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(x+ c1)
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32.3.10 problem 10.4.9 (ii)
Internal problem ID [4565]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.9 (ii).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2y
x

− x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+2*y(x)/x-x^3=0,y(x), singsol=all)� �

y(x) =
x6

6 + c1
x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 13� �
DSolve[y'[x]-2*y[x]/x-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(x+ c1)
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32.3.11 problem 10.4.10
Internal problem ID [4566]

Book: Basic Training in Mathematics. By R. Shankar. Plenum Press. NY. 1995
Section: Chapter 10, Differential equations. Section 10.4, ODEs with variable Coefficients. Sec-
ond order and Homogeneous. page 318
Problem number: 10.4.10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ + (1− x) y′ +my = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x$2)+(1-x)*diff(y(x),x)+m*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM (−m, 1, x) + c2KummerU (−m, 1, x)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 21� �
DSolve[x*y''[x]+(1-x)*y'[x]+m*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1HypergeometricU(−m, 1, x) + c2LaguerreL(m,x)
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33.1 Program 24. First order differential equations.
Test excercise 24. page 1067

Local contents
33.1.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6303
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33.1.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6309
33.1.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6310
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33.1.1 problem 1
Internal problem ID [4567]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ − x2 − 2x+ 3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x)=x^2+2*x-3,y(x), singsol=all)� �

y(x) = x2

2 + 2x− 3 ln(x) + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[x*y'[x]==x^2+2*x-3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x(x+ 4)− 3 log(x) + c1
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33.1.2 problem 2
Internal problem ID [4568]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + x)2 y′ − 1− y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve((1+x)^2*diff(y(x),x)=1+y(x)^2,y(x), singsol=all)� �

y(x) = tan
(
c1x+ c1 − 1

x+ 1

)

3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 32� �
DSolve[(1+x)^2*y'[x]==1+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan
(

1
x+ 1 − c1

)
y(x) → −i

y(x) → i
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33.1.3 problem 3
Internal problem ID [4569]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − e3x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) =
(
e5x
5 + c1

)
e−2x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 23� �
DSolve[y'[x]+2*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

5 + c1e
−2x
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33.1.4 problem 4
Internal problem ID [4570]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x)-y(x)=x^2,y(x), singsol=all)� �

y(x) = (c1 + x)x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 11� �
DSolve[x*y'[x]-y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ c1)
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33.1.5 problem 5
Internal problem ID [4571]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x2y′ − x3 sin (3x)− 4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x)=x^3*sin(3*x)+4,y(x), singsol=all)� �

y(x) = −cos (3x)x
3 + sin (3x)

9 − 4
x
+ c1

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 30� �
DSolve[x^2*y'[x]==x^3*Sin[3*x]+4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4
x
+ 1

9 sin(3x)− 1
3x cos(3x) + c1
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33.1.6 problem 6
Internal problem ID [4572]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x cos(y)y′ − sin(y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 8� �
dsolve(x*cos(y(x))*diff(y(x),x)-sin(y(x))=0,y(x), singsol=all)� �

y(x) = arcsin (c1x)

3 Solution by Mathematica
Time used: 0.684 (sec). Leaf size: 17� �
DSolve[x*Cos[y[x]]*y'[x]-Sin[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin(ec1x)

y(x) → 0
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33.1.7 problem 7
Internal problem ID [4573]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x3 + y2x

)
y′ − 2y3 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
dsolve((x^3+x*y(x)^2)*diff(y(x),x)=2*y(x)^3,y(x), singsol=all)� �

y(x) =

c1x

2 −

√
c21x

2 + 4
2

x

y(x) =

c1x

2 +

√
c21x

2 + 4
2

x

3 Solution by Mathematica
Time used: 1.221 (sec). Leaf size: 83� �
DSolve[(x^3+x*y[x]^2)*y'[x]==2*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x
(√

4 + e2c1x2 + ec1x
)

y(x) → 1
2x
(√

4 + e2c1x2 − ec1x
)

y(x) → 0

y(x) → −x

y(x) → x
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33.1.8 problem 8
Internal problem ID [4574]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ + 2xy − x = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 22� �
dsolve((x^2-1)*diff(y(x),x)+2*x*y(x)=x,y(x), singsol=all)� �

y(x) =
x2

2 + c1
(x− 1) (x+ 1)

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 31� �
DSolve[(x^2-1)*y'[x]+2*x*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2c1
2 (x2 − 1)

y(x) → 1
2
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33.1.9 problem 9
Internal problem ID [4575]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y tanh(x)− 2 sinh(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*tanh(x)=2*sinh(x),y(x), singsol=all)� �

y(x) =
cosh(2x)

2 + c1
cosh(x)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]*Tanh[x]==2*Sinh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2sech(x)(cosh(2x) + 2c1)
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33.1.10 problem 10
Internal problem ID [4576]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − 2y − x3 cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)-2*y(x)=x^3*cos(x),y(x), singsol=all)� �

y(x) = (sin(x) + c1)x2

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 14� �
DSolve[x*y'[x]-2*y[x]==x^3*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(sin(x) + c1)
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33.1.11 problem 11
Internal problem ID [4577]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ + y

x
− y3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)+y(x)/x=y(x)^3,y(x), singsol=all)� �

y(x) = 1√
c1x2 + 2x

y(x) = − 1√
c1x2 + 2x

3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 40� �
DSolve[y'[x]+y[x]/x==y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x(2 + c1x)

y(x) → 1√
x(2 + c1x)

y(x) → 0
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33.1.12 problem 12
Internal problem ID [4578]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Test excercise 24. page 1067
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

xy′ + 3y − y2x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)+3*y(x)=x^2*y(x)^2,y(x), singsol=all)� �

y(x) = 1
x2 (c1x+ 1)

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 22� �
DSolve[x*y'[x]+3*y[x]==x^2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 + c1x3

y(x) → 0
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33.2.1 problem 1
Internal problem ID [4579]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x(y − 3) y′ − 4y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 25� �
dsolve(x*(y(x)-3)*diff(y(x),x)=4*y(x),y(x), singsol=all)� �

y(x) = e
−LambertW

(
− e−

4c1
3

3x
4
3

)
− 4 ln(x)

3 − 4c1
3

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 89� �
DSolve[x*(y[x]-3)*y'[x]==4*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3ProductLog
(
1
3

3

√
−e−c1

x4

)

y(x) → −3ProductLog
(
−1
3

3
√
−1 3

√
−e−c1

x4

)

y(x) → −3ProductLog
(
1
3(−1)2/3 3

√
−e−c1

x4

)
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33.2.2 problem 2
Internal problem ID [4580]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x3 + 1

)
y′ − yx2 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 15� �
dsolve([(1+x^3)*diff(y(x),x)=x^2*y(x),y(1) = 2],y(x), singsol=all)� �

y(x) = 2 2
3
(
x3 + 1

) 1
3

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 20� �
DSolve[{(1+x^3)*y'[x]==x^2*y[x],{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 22/3 3
√
x3 + 1
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33.2.3 problem 3
Internal problem ID [4581]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x3 + (y + 1)2 y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 89� �
dsolve(x^3+(y(x)+1)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (−6x4 − 24c1)
1
3

2 − 1

y(x) = −(−6x4 − 24c1)
1
3

4 − i
√
3 (−6x4 − 24c1)

1
3

4 − 1

y(x) = −(−6x4 − 24c1)
1
3

4 + i
√
3 (−6x4 − 24c1)

1
3

4 − 1

3 Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 89� �
DSolve[x^3+(y[x]+1)^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 +
3
√
−3x4 + 4 + 12c1

22/3

y(x) → −1 +
(
−1
2

)2/3
3
√

−3x4 + 4 + 12c1

y(x) → 1
2

(
−2− 3

√
−2 3

√
−3x4 + 4 + 12c1

)
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33.2.4 problem 4
Internal problem ID [4582]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(y) +
(
1 + e−x

)
sin(y)y′ = 0

With initial conditions [
y(0) = π

4

]
3 Solution by Maple
Time used: 0.404 (sec). Leaf size: 14� �
dsolve([cos(y(x))+(1+exp(-x))*sin(y(x))*diff(y(x),x)=0,y(0) = 1/4*Pi],y(x), singsol=all)� �

y(x) = arccos
(√

2 (ex + 1)
4

)

3 Solution by Mathematica
Time used: 5.452 (sec). Leaf size: 20� �
DSolve[{Cos[y[x]]+(1+Exp[-x])*Sin[y[x]]*y'[x]==0,{y[0]==Pi/4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcCos
(
ex + 1
2
√
2

)
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33.2.5 problem 5
Internal problem ID [4583]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(y + 1)x2 + y2(x− 1) y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(x^2*(y(x)+1)+y(x)^2*(x-1)*diff(y(x),x)=0,y(x), singsol=all)� �

x2

2 + x+ ln (x− 1) + y(x)2
2 − y(x) + ln (y(x) + 1) + c1 = 0

3 Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 54� �
DSolve[x^2*(y[x]+1)+y[x]^2*(x-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
1
2(#1+ 1)2 − 2(#1+ 1) + log(#1+ 1)&

] [
−1
2x(x+ 2)

− log(x− 1) + 3
2 + c1

]
y(x) → −1
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33.2.6 problem 6
Internal problem ID [4584]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(2y − x) y′ − 2x− y = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 53� �
dsolve((2*y(x)-x)*diff(y(x),x)=2*x+y(x),y(x), singsol=all)� �

y(x) =
c1x
2 −

√
5c21x2 + 4

2
c1

y(x) =
c1x
2 +

√
5c21x2 + 4

2
c1

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 102� �
DSolve[(2*y[x]-x)*y'[x]==2*x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
5x2 − 4ec1

)
y(x) → 1

2

(
x+

√
5x2 − 4ec1

)
y(x) → 1

2

(
x−

√
5
√
x2
)

y(x) → 1
2

(√
5
√
x2 + x

)
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33.2.7 problem 7
Internal problem ID [4585]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

xy + y2 +
(
x2 − xy

)
y′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 25� �
dsolve((x*y(x)+y(x)^2)+(x^2-x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−2c1

x2

)
−2c1

x

3 Solution by Mathematica
Time used: 24.066 (sec). Leaf size: 25� �
DSolve[(x*y[x]+y[x]^2)+(x^2-x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x2

)
y(x) → 0
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33.2.8 problem 8
Internal problem ID [4586]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x3 + y3 − 3xy2y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 90� �
dsolve((x^3+y(x)^3)=3*x*y(x)^2*diff(y(x),x),y(x), singsol=all)� �

y(x) = (4x3 + 8c1x)
1
3

2

y(x) = −(4x3 + 8c1x)
1
3

4 − i
√
3 (4x3 + 8c1x)

1
3

4

y(x) = −(4x3 + 8c1x)
1
3

4 + i
√
3 (4x3 + 8c1x)

1
3

4

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 90� �
DSolve[(x^3+y[x]^3)==3*x*y[x]^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3

√
−1
2

3
√
x 3
√

x2 + 2c1

y(x) →
3
√
x 3
√

x2 + 2c1
3
√
2

y(x) → (−1)2/3 3
√
x 3
√
x2 + 2c1

3
√
2
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33.2.9 problem 9
Internal problem ID [4587]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y − 3x+ (4y + 3x) y′ = 0

3 Solution by Maple
Time used: 0.357 (sec). Leaf size: 278� �
dsolve(y(x)-3*x+(4*y(x)+3*x)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x) =

−
3x8c1RootOf

(
_Z 64c1x

8 + 12_Z 56c1x
8 + 48_Z 48c1x

8 + 64_Z 40c1x
8 − 1

)56 + 24x8c1RootOf
(
_Z 64c1x

8 + 12_Z 56c1x
8 + 48_Z 48c1x

8 + 64_Z 40c1x
8 − 1

)48 + 48x8c1RootOf
(
_Z 64c1x

8 + 12_Z 56c1x
8 + 48_Z 48c1x

8 + 64_Z 40c1x
8 − 1

)40 − 1

2c1x7RootOf
(
_Z 64c1x8 + 12_Z 56c1x8 + 48_Z 48c1x8 + 64_Z 40c1x8 − 1

)40 (RootOf
(
_Z 64c1x8 + 12_Z 56c1x8 + 48_Z 48c1x8 + 64_Z 40c1x8 − 1

)16 + 8RootOf
(
_Z 64c1x8 + 12_Z 56c1x8 + 48_Z 48c1x8 + 64_Z 40c1x8 − 1

)8 + 16
)
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3 Solution by Mathematica
Time used: 1.856 (sec). Leaf size: 673� �
DSolve[y[x]-3*x+(4*y[x]+3*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 1
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 2
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 3
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 4
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 5
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 6
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 7
]

y(x) → Root
[
256#18 + 512#17x− 512#16x2 − 896#15x3 + 800#14x4 + 352#13x5

− 576#12x6 + 216#1x7 − 27x8 + e8c1&, 8
]
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33.2.10 problem 10
Internal problem ID [4588]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x3 + 3y2x

)
y′ − y3 − 3yx2 = 0

3 Solution by Maple
Time used: 0.198 (sec). Leaf size: 23� �
dsolve((x^3+3*x*y(x)^2)*diff(y(x),x)=y(x)^3+3*x^2*y(x),y(x), singsol=all)� �

y(x) = RootOf
(
_Z 4c1x− c1x− _Z

)2
x
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3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 1659� �
DSolve[(x^3+3*x*y[x]^2)*y'[x]==y[x]^3+3*x^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6


−
√
3

√√√√√4x2 + 16 3
√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3
√
2

−3

√√√√√√√√√
8x2

3 − 16 3
√
2 x4

3 3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

− 2
√
3 ec1x√√√√√4x2 + 16 3

√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

3
√
2

−
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3 3
√
2


y(x)

→ 1
6


3

√√√√√√√√√
8x2

3 − 16 3
√
2 x4

3 3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

− 2
√
3 ec1x√√√√√4x2 + 16 3

√
2 x4

3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

+
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3
√
2

−
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3 3
√
2

−
√
3

√√√√√4x2 + 16 3
√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

3
√
2


y(x)

→ 1
6


√
3

√√√√√4x2 + 16 3
√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

3
√
2

−3

√√√√√√√√√
8x2

3 − 16 3
√
2 x4

3 3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+ 2
√
3 ec1x√√√√√4x2 + 16 3

√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3
√
2

−
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3 3
√
2


y(x)

→ 1
6


√
3

√√√√√4x2 + 16 3
√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

3
√
2

+3

√√√√√√√√√
8x2

3 − 16 3
√
2 x4

3 3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+ 2
√
3 ec1x√√√√√4x2 + 16 3

√
2 x4

3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

+
3
√

128x6 + 27e2c1x2 + 3
√
768e2c1x8 + 81e4c1x4

3
√
2

−
3
√
128x6 + 27e2c1x2 + 3

√
768e2c1x8 + 81e4c1x4

3 3
√
2
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33.2.11 problem 11
Internal problem ID [4589]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x3 − 3x2 + 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x)-y(x)=x^3+3*x^2-2*x,y(x), singsol=all)� �

y(x) =
(
x2

2 + 3x− 2 ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 22� �
DSolve[x*y'[x]-y[x]==x^3+3*x^2-2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1
2x(x+ 6)− 2 log(x) + c1

)
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33.2.12 problem 12
Internal problem ID [4590]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y tan(x)− sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+y(x)*tan(x)=sin(x),y(x), singsol=all)� �

y(x) = (− ln (cos(x)) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 16� �
DSolve[y'[x]+y[x]*Tan[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)(− log(cos(x)) + c1)
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33.2.13 problem 13
Internal problem ID [4591]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x3 cos(x) = 0

With initial conditions

[y(π) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve([x*diff(y(x),x)-y(x)=x^3*cos(x),y(Pi) = 0],y(x), singsol=all)� �

y(x) = (cos(x) + sin(x)x+ 1)x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 15� �
DSolve[{x*y'[x]-y[x]==x^3*Cos[x],{y[Pi]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x sin(x) + cos(x) + 1)
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33.2.14 problem 14
Internal problem ID [4592]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + 3xy − 5x = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 18� �
dsolve([(1+x^2)*diff(y(x),x)+3*x*y(x)=5*x,y(1) = 2],y(x), singsol=all)� �

y(x) = 5
3 + 2

√
2

3 (x2 + 1)
3
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 27� �
DSolve[{(1+x^2)*y'[x]+3*x*y[x]==5*x,{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
√
2

3 (x2 + 1)3/2
+ 5

3
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33.2.15 problem 15
Internal problem ID [4593]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cot(x)− 5 ecos(x) = 0

With initial conditions [
y
(π
2

)
= −4

]
3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)+y(x)*cot(x)=5*exp(cos(x)),y(1/2*Pi) = -4],y(x), singsol=all)� �

y(x) = −5 ecos(x) + 1
sin(x)

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 16� �
DSolve[{y'[x]+y[x]*Cot[x]==5*Exp[Cos[x]],{y[Pi/2]==-4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
1− 5ecos(x)

)
csc(x)
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33.2.16 problem 16
Internal problem ID [4594]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(3x+ 3y − 4) y′ + x+ y = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 29� �
dsolve((3*x+3*y(x)-4)*diff(y(x),x)=-(x+y(x)),y(x), singsol=all)� �

y(x) = e−LambertW
(

3 exe−3e−c1
2

)
+x−3−c1 + 2− x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24� �
DSolve[(3*x+3*y[x]-4)*y'[x]==-(x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3ProductLog

(
−ex−1+c1

)
− x+ 2
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33.2.17 problem 17
Internal problem ID [4595]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve

x− y2x−
(
yx2 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 56� �
dsolve((x-x*y(x)^2)=(x+x^2*y(x))*diff(y(x),x),y(x), singsol=all)� �

x+

√
(y(x)− 1) (y(x) + 1) ln

(
y(x) +

√
y(x)2 − 1

)
(y(x)− 1) (y(x) + 1) − c1√

y(x)− 1
√

y(x) + 1
= 0

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 50� �
DSolve[(x-x*y[x]^2)==(x+x^2*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

x =
ArcTan

(
y(x)√

1− y(x)2

)
√

1− y(x)2
+ c1√

1− y(x)2
, y(x)
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33.2.18 problem 18
Internal problem ID [4596]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

x− y − 1 + (4y + x− 1) y′ = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 29� �
dsolve((x-y(x)-1)+(4*y(x)+x-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
tan

(
RootOf

(
ln
(

1
cos(_Z)2

)
− _Z + 2 ln (x− 1) + 2c1

))
(x− 1)

2

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 58� �
DSolve[(x-y[x]-1)+(4*y[x]+x-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
2y(x)− 2x+ 2
4y(x) + x− 1

)
+2 log

(
4
5

(
4y(x)2
(x− 1)2 +1

))
+4 log(x−1)+5c1 = 0, y(x)

]
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33.2.19 problem 19
Internal problem ID [4597]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

3y − 7x+ 7 + (7y − 3x+ 3) y′ = 0

3 Solution by Maple
Time used: 0.46 (sec). Leaf size: 706� �
dsolve((3*y(x)-7*x+7)+(7*y(x)-3*x+3)*diff(y(x),x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.827 (sec). Leaf size: 7771� �
DSolve[(3*y[x]-7*x+7)+(7*y[x]-3*x+3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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33.2.20 problem 20
Internal problem ID [4598]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

y(xy + 1) + x
(
1 + xy + y2x2) y′ = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 38� �
dsolve(y(x)*(x*y(x)+1)+x*(1+x*y(x)+x^2*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e2_Z ln(x)+2 e2_Zc1+2 e2_Z_Z−2 e_Z−1

)
x

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 30� �
DSolve[y[x]*(x*y[x]+1)+x*(1+x*y[x]+x^2*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
− 1

2x2 − y(x)
x

y(x)2 + log(y(x)) = c1, y(x)
]
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33.2.21 problem 21
Internal problem ID [4599]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y − y3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)+y(x)=x*y(x)^3,y(x), singsol=all)� �

y(x) = − 2√
2 + 4 e2xc1 + 4x

y(x) = 2√
2 + 4 e2xc1 + 4x

3 Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 50� �
DSolve[y'[x]+y[x]==x*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x+ c1e2x +

1
2

y(x) → 1√
x+ c1e2x +

1
2

y(x) → 0
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33.2.22 problem 22
Internal problem ID [4600]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Bernoulli]

Solve

y′ + y − y4ex = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 194� �
dsolve(diff(y(x),x)+y(x)=y(x)^4*exp(x),y(x), singsol=all)� �

y(x) =
2 1

3

(
(2c1e3x + 3 ex)2

) 1
3

2c1e3x + 3 ex

y(x) = −
2 1

3

(
(2c1e3x + 3 ex)2

) 1
3

2 (2c1e3x + 3 ex) −
i
√
3 2 1

3

(
(2c1e3x + 3 ex)2

) 1
3

2 (2c1e3x + 3 ex)

y(x) = −
2 1

3

(
(2c1e3x + 3 ex)2

) 1
3

2 (2c1e3x + 3 ex) +
i
√
3 2 1

3

(
(2c1e3x + 3 ex)2

) 1
3

4c1e3x + 6 ex
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3 Solution by Mathematica
Time used: 0.476 (sec). Leaf size: 90� �
DSolve[y'[x]+y[x]==y[x]^4*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
−2

3
√
ex (3 + 2c1e2x)

y(x) → 1
3

√
3ex
2 + c1e3x

y(x) → (−1)2/3

3

√
3ex
2 + c1e3x

y(x) → 0
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33.2.23 problem 23
Internal problem ID [4601]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

2y′ + y − y3(x− 1) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(2*diff(y(x),x)+y(x)=y(x)^3*(x-1),y(x), singsol=all)� �

y(x) = 1√
c1ex + x

y(x) = − 1√
c1ex + x

3 Solution by Mathematica
Time used: 0.342 (sec). Leaf size: 40� �
DSolve[2*y'[x]+y[x]==y[x]^3*(x-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x+ c1ex

y(x) → 1√
x+ c1ex

y(x) → 0
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33.2.24 problem 24
Internal problem ID [4602]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − 2y tan(x)− y2
(
tan2(x)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)-2*y(x)*tan(x)=y(x)^2*tan(x)^2,y(x), singsol=all)� �

y(x) = 3 cos(x)
3 (cos3(x)) c1 − (sin3(x))

3 Solution by Mathematica
Time used: 0.528 (sec). Leaf size: 30� �
DSolve[y'[x]-2*y[x]*Tan[x]==y[x]^2*Tan[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−1

3 sin
2(x) tan(x) + c1 cos2(x)

y(x) → 0
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33.2.25 problem 25
Internal problem ID [4603]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y tan(x)− y3
(
sec4(x)

)
= 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 98� �
dsolve(diff(y(x),x)+y(x)*tan(x)=y(x)^3*sec(x)^4,y(x), singsol=all)� �

y(x) =

√
− cos(x) (− cos(x)c1 + 2 sin(x)) (sin4(x) + 2 (cos2(x))− 1)

cos(x) (− cos(x)c1 + 2 sin(x))

y(x) = −

√
− cos(x) (− cos(x)c1 + 2 sin(x)) (sin4(x) + 2 (cos2(x))− 1)

cos(x) (− cos(x)c1 + 2 sin(x))

3 Solution by Mathematica
Time used: 0.828 (sec). Leaf size: 48� �
DSolve[y'[x]+y[x]*Tan[x]==y[x]^3*Sec[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
sec2(x)(−2 tan(x) + c1)

y(x) → 1√
sec2(x)(−2 tan(x) + c1)

y(x) → 0
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33.2.26 problem 26
Internal problem ID [4604]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
−x2 + 1

)
y′ − xy − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 48� �
dsolve((1-x^2)*diff(y(x),x)=1+x*y(x),y(x), singsol=all)� �

y(x) = −

√
(x− 1) (x+ 1) ln

(
x+

√
x2 − 1

)
(x− 1) (x+ 1) + c1√

x− 1
√
x+ 1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 32� �
DSolve[(1-x^2)*y'[x]==1+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
− tanh−1

(
x√

x2 − 1

)
+ c1

√
x2 − 1
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33.2.27 problem 27
Internal problem ID [4605]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xyy′ − (1 + x)
√

y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x*y(x)*diff(y(x),x)-(1+x)*sqrt(y(x)-1)=0,y(x), singsol=all)� �

x+ ln(x)− 2
√
y(x)− 1 (y(x) + 2)

3 + c1 = 0
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3 Solution by Mathematica
Time used: 1.434 (sec). Leaf size: 475� �
DSolve[x*y[x]*y'[x]-(1+x)*Sqrt[y[x]-1]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
2

3
√

9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3
√
(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

+ 2
3
√
9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3

√
(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

− 1

y(x) → 1
4i
(√

3

+i
)

3
√

9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3
√
(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

+ −1− i
√
3

3
√
9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3

√
(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

− 1

y(x) → −1
4i
(√

3

−i
)

3
√

9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3
√

(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

+
i
(√

3 + i
)

3
√
9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 3

√
(x+ log(x) + c1)2 (9(x+ c1)2 + 9 log(x)(log(x) + 2(x+ c1)) + 16) + 8

− 1
y(x) → 1
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33.2.28 problem 28
Internal problem ID [4606]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x2 − 2xy + 5y2 −
(
x2 + 2xy + y2

)
y′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 35� �
dsolve((x^2-2*x*y(x)+5*y(x)^2)=(x^2+2*x*y(x)+y(x)^2)*diff(y(x),x),y(x), singsol=all)� �

y(x) = eRootOf
(
e2_Z ln(x)+e2_Zc1+e2_Z_Z−4 e_Z−2

)
x+ x

3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 41� �
DSolve[(x^2-2*x*y[x]+5*y[x]^2)==(x^2+2*x*y[x]+y[x]^2)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2− 4y(x)
x(

y(x)
x

− 1
)2 + log

(
y(x)
x

− 1
)

= − log(x) + c1, y(x)
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33.2.29 problem 29
Internal problem ID [4607]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y cot(x)− y2
(
sec2(x)

)
= 0

With initial conditions [
y
(π
4

)
= −1

]
3 Solution by Maple
Time used: 0.501 (sec). Leaf size: 20� �
dsolve([diff(y(x),x)-y(x)*cot(x)=y(x)^2*sec(x)^2,y(1/4*Pi) = -1],y(x), singsol=all)� �

y(x) = 2 sin(x) cos(x)√
2 cos(x)− 2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x]-y[x]*Cot[x]==y[x]^2*Sec[x]^2,{y[Pi/2]==-1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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33.2.30 problem 30
Internal problem ID [4608]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y +
(
x2 − 4x

)
y′ = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 14� �
dsolve(y(x)+(x^2-4*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

(x− 4)
1
4

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 27� �
DSolve[y[x]+(x^2-4*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
4
√
x

4
√
4− x

y(x) → 0
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33.2.31 problem 31
Internal problem ID [4609]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− cos(x) + 2x sin(x) = 0

With initial conditions [
y
(π
6

)
= 0
]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 24� �
dsolve([diff(y(x),x)-y(x)*tan(x)=cos(x)-2*x*sin(x),y(1/6*Pi) = 0],y(x), singsol=all)� �

y(x) = 4x cos (2x)− π + 4x
8 cos(x)

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 17� �
DSolve[{y'[x]-y[x]*Tan[x]==Cos[x]-2*x*Sin[x],{y[Pi/6]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cos(x)− 1
8π sec(x)
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33.2.32 problem 32
Internal problem ID [4610]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − 2xy + y2

x2 + 2xy = 0
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3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 380� �
dsolve(diff(y(x),x)=(2*x*y(x)+y(x)^2)/(x^2+2*x*y(x)),y(x), singsol=all)� �

y(x) =

12 1
3

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3

6c1

+ x12 2
3

6

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3
+ x

y(x)

= −

12 1
3

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3

12c1

− x12 2
3

12

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3
+ x

−

i
√
3


12

1
3

x

√3

√
x (27c1x− 4)

c1
+9x

c21


1
3

6c1 − x12
2
3

6

x

√3

√
x (27c1x− 4)

c1
+9x

c21


1
3


2

y(x)

= −

12 1
3

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3

12c1

− x12 2
3

12

x

√
3

√
x (27c1x− 4)

c1
+ 9x

 c21

 1
3
+ x

+

i
√
3


12

1
3

x

√3

√
x (27c1x− 4)

c1
+9x

c21


1
3

6c1 − x12
2
3

6

x

√3

√
x (27c1x− 4)

c1
+9x

c21


1
3


2
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3 Solution by Mathematica
Time used: 17.326 (sec). Leaf size: 370� �
DSolve[y'[x]==(2*x*y[x]+y[x]^2)/(x^2+2*x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 ec1x

3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2

+
3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2

3
√
2 32/3

+ x

y(x) → 3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2 Root
[
18#13 − 1&, 3

]
+

3

√
−2
3 ec1x

3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2
+ x

y(x) → 3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2 Root
[
18#13 − 1&, 2

]
+

ec1xRoot
[
3#13 + 2&, 2

]
3
√√

3
√

e2c1x3 (27x+ 4ec1) − 9ec1x2
+ x

y(x) → x
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33.2.33 problem 33
Internal problem ID [4611]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ − x(y + 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x)=x*(1+y(x)),y(x), singsol=all)� �

y(x) =
√
x2 + 1 c1 − 1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 24� �
DSolve[(1+x^2)*y'[x]==x*(1+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1
√
x2 + 1

y(x) → −1
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33.2.34 problem 34
Internal problem ID [4612]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + 2y − 3x+ 1 = 0

With initial conditions

[y(2) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([x*diff(y(x),x)+2*y(x)=3*x-1,y(2) = 1],y(x), singsol=all)� �

y(x) = 2x3 − x2 − 4
2x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 15� �
DSolve[{x*y'[x]+2*y[x]==3*x-1,{y[2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2
x2 + x− 1

2
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33.2.35 problem 35
Internal problem ID [4613]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x2y′ − y2 + xyy′ = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.308 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x)=y(x)^2-x*y(x)*diff(y(x),x),y(1) = 1],y(x), singsol=all)� �

y(x) = LambertW
( e
x

)
x

3 Solution by Mathematica
Time used: 9.532 (sec). Leaf size: 13� �
DSolve[{x^2*y'[x]==y[x]^2-x*y[x]*y'[x],{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xProductLog
( e
x

)
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33.2.36 problem 36
Internal problem ID [4614]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − e3x−2y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)=exp(3*x-2*y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = − ln(3)
2 + ln (2 e3x + 1)

2

3 Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 23� �
DSolve[{y'[x]==Exp[3*x-2*y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log

(
1
3
(
2e3x + 1

))
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33.2.37 problem 37
Internal problem ID [4615]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− sin (2x) = 0

With initial conditions [
y
(π
4

)
= 2
]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 25� �
dsolve([diff(y(x),x)+1/x*y(x)=sin(2*x),y(1/4*Pi) = 2],y(x), singsol=all)� �

y(x) = −2x cos (2x) + sin (2x) + 2π − 1
4x

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 28� �
DSolve[{y'[x]+1/x*y[x]==Sin[2*x],{y[Pi/4]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(2x)− 2x cos(2x) + 2π − 1
4x
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33.2.38 problem 38
Internal problem ID [4616]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 + x2y′ − xyy′ = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 21� �
dsolve(y(x)^2+x^2*diff(y(x),x)=x*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 15.758 (sec). Leaf size: 25� �
DSolve[y[x]^2+x^2*y'[x]==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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33.2.39 problem 39
Internal problem ID [4617]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _Bernoulli]

Solve

2xyy′ + y2 − x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 45� �
dsolve(2*x*y(x)*diff(y(x),x)=x^2-y(x)^2,y(x), singsol=all)� �

y(x) = −
√
3
√

x (x3 + 3c1)
3x

y(x) =
√
3
√
x (x3 + 3c1)
3x

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 56� �
DSolve[2*x*y[x]*y'[x]==x^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x3 + 3c1√
3
√
x

y(x) →
√

x3 + 3c1√
3
√
x
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33.2.40 problem 40
Internal problem ID [4618]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x− 2y + 1
2x− 4y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)=(x-2*y(x)+1)/(2*x-4*y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) = x

2 +
√
−2x+ 3

2

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 24� �
DSolve[{y'[x]==(x-2*y[x]+1)/(2*x-4*y[x]),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x− i

√
2x− 3

)
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33.2.41 problem 41
Internal problem ID [4619]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
−x3 + 1

)
y′ + yx2 − x2(−x3 + 1

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((1-x^3)*diff(y(x),x)+x^2*y(x)=x^2*(1-x^3),y(x), singsol=all)� �

y(x) = x3

2 − 1
2 +

(
x3 − 1

) 1
3 c1

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 27� �
DSolve[(1-x^3)*y'[x]+x^2*y[x]==x^2*(1-x^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x3 + 2c1 3

√
x3 − 1 − 1

)
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33.2.42 problem 42
Internal problem ID [4620]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− sin(x) = 0

With initial conditions [
y
(π
2

)
= 0
]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve([diff(y(x),x)+y(x)/x=sin(x),y(1/2*Pi) = 0],y(x), singsol=all)� �

y(x) = −x cos(x) + sin(x)− 1
x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18� �
DSolve[{y'[x]+y[x]/x==Sin[x],{y[Pi/2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x)− 1
x
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33.2.43 problem 43
Internal problem ID [4621]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + x+ y2x = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)+x+x*y(x)^2=0,y(1) = 0],y(x), singsol=all)� �

y(x) = − tan
(
x2

2 − 1
2

)

3 Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 17� �
DSolve[{y'[x]+x+x*y[x]^2==0,{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
1
2
(
1− x2))
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33.2.44 problem 44
Internal problem ID [4622]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ +
(
1
x
− 2x

−x2 + 1

)
y − 1

−x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)+(1/x-(2*x)/(1-x^2))*y(x)=1/(1-x^2),y(x), singsol=all)� �

y(x) =
−x2

2 + c1
x (x2 − 1)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 25� �
DSolve[y'[x]+(1/x-(2*x)/(1-x^2))*y[x]==1/(1-x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2c1
2x− 2x3
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33.2.45 problem 45
Internal problem ID [4623]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

(
x2 + 1

)
y′ + xy −

(
x2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve((1+x^2)*diff(y(x),x)+x*y(x)=(1+x^2)^(3/2),y(x), singsol=all)� �

y(x) =
1
3x

3 + x+ c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 29� �
DSolve[(1+x^2)*y'[x]+x*y[x]==(1+x^2)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3 + 3x+ 3c1
3
√
x2 + 1
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33.2.46 problem 46
Internal problem ID [4624]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
1 + y2

)
− y
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(x*(1+y(x)^2)-y(x)*(1+x^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x2 + c1 − 1

y(x) = −
√
c1x2 + c1 − 1

3 Solution by Mathematica
Time used: 0.421 (sec). Leaf size: 61� �
DSolve[x*(1+y[x]^2)-y[x]*(1+x^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−1 + e2c1 (x2 + 1)

y(x) →
√

−1 + e2c1 (x2 + 1)

y(x) → −i

y(x) → i

6368



33.2. Program 24. First order differential . . . CHAPTER 33. ENGINEERING . . .

33.2.47 problem 47
Internal problem ID [4625]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

r tan (θ) r′
a2 − r2

− 1 = 0

With initial conditions [
r
(π
4

)
= 0
]

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 41� �
dsolve([r(theta)*tan(theta)/(a^2-r(theta)^2)*diff(r(theta),theta)=1,r(1/4*Pi) = 0],r(theta), singsol=all)� �

r(θ) = −
√
−4 (cos2 (θ)) + 2 a

2 sin (θ)

r(θ) =
√
−4 (cos2 (θ)) + 2 a

2 sin (θ)

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 51� �
DSolve[{r[\[Theta]]*Tan[\[Theta]]/(a^2-r[\[Theta]]^2)*r'[\[Theta]]==1,{r[Pi/4]==0}},r[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

r(θ) → −

√
a2 cos(2θ)
cos(2θ)− 1

r(θ) →

√
a2 cos(2θ)
cos(2θ)− 1
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33.2.48 problem 48
Internal problem ID [4626]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cot(x)− cos(x) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 8� �
dsolve([diff(y(x),x)+y(x)*cot(x)=cos(x),y(0) = 0],y(x), singsol=all)� �

y(x) = sin(x)
2

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 11� �
DSolve[{y'[x]+y[x]*Cot[x]==Cos[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)
2
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33.2.49 problem 49
Internal problem ID [4627]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 24. First order differential equations. Further problems 24. page 1068
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ + y

x
− y2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)/x=x*y(x)^2,y(x), singsol=all)� �

y(x) = 1
(c1 − x)x

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 22� �
DSolve[y'[x]+y[x]/x==x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x(−x+ c1)

y(x) → 0
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33.3 Program 25. Second order differential equations.
Test Excercise 25. page 1093

Local contents
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33.3.1 problem 1
Internal problem ID [4628]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 2y − 8 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=8,y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 − 4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[y''[x]-y'[x]-2*y[x]==8,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

2x − 4
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33.3.2 problem 2
Internal problem ID [4629]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y − 10 e3x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-4*y(x)=10*exp(3*x),y(x), singsol=all)� �

y(x) = c2e2x + c1e−2x + 2 e3x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[y''[x]-4*y[x]==10*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(e4x(2ex + c1) + c2
)

6374



33.3. Program 25. Second order . . . CHAPTER 33. ENGINEERING . . .

33.3.3 problem 3
Internal problem ID [4630]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + y − e−2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(-2*x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 + e−2x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 24� �
DSolve[y''[x]+2*y'[x]+y[x]==Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(1 + ex(c2x+ c1))
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33.3.4 problem 4
Internal problem ID [4631]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 25y − 5x2 − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+25*y(x)=5*x^2+x,y(x), singsol=all)� �

y(x) = sin (5x) c2 + cos (5x) c1 +
x2

5 + x

25 − 2
125

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''[x]+25*y[x]==5*x^2+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
125(5x− 1)(5x+ 2) + c1 cos(5x) + c2 sin(5x)
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33.3.5 problem 5
Internal problem ID [4632]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 4 sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=4*sin(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ 2 cos(x)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 21� �
DSolve[y''[x]-2*y'[x]+y[x]==4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 cos(x) + ex(c2x+ c1)
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33.3.6 problem 6
Internal problem ID [4633]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y′ + 5y − 2 e−2x = 0

With initial conditions

[y(0) = 1, y′(0) = −2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=2*exp(-2*x),y(0) = 1, D(y)(0) = -2],y(x), singsol=all)� �

y(x) = −e−2x(cos(x)− 2)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 16� �
DSolve[{y''[x]+4*y'[x]+5*y[x]==2*Exp[-2*x],{y[0]==1,y'[0]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−2x(cos(x)− 2)
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33.3.7 problem 7
Internal problem ID [4634]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3y′′ − 2y′ − y − 2x+ 3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(3*diff(y(x),x$2)-2*diff(y(x),x)-y(x)=2*x-3,y(x), singsol=all)� �

y(x) = e−x
3 c2 + c1ex − 2x+ 7

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[3*y''[x]-2*y'[x]-y[x]==2*x-3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+ c1e
−x/3 + c2e

x + 7
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33.3.8 problem 8
Internal problem ID [4635]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Test Excercise 25. page 1093
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 8y − 8 e4x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+8*y(x)=8*exp(4*x),y(x), singsol=all)� �

y(x) =
(
e2x(8x+ c1 − 4)

2 + c2

)
e2x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[y''[x]-6*y'[x]+8*y[x]==8*Exp[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x + e4x(4x− 2 + c2)
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33.4.1 problem 1
Internal problem ID [4636]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ − 7y′ − 4y − e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(2*diff(y(x),x$2)-7*diff(y(x),x)-4*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = e−x
2 c2 + e4xc1 −

e3x
7

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 33� �
DSolve[2*y''[x]-7*y'[x]-4*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e3x

7 + c1e
−x/2 + c2e

4x
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33.4.2 problem 2
Internal problem ID [4637]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 9y − 54x− 18 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=54*x+18,y(x), singsol=all)� �

y(x) = c2e3x + e3xc1x+ 6x+ 6

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-6*y'[x]+9*y[x]==54*x+18,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6(x+ 1) + e3x(c2x+ c1)
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33.4.3 problem 3
Internal problem ID [4638]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 5y′ + 6y − 100 sin (4x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=100*sin(4*x),y(x), singsol=all)� �

y(x) = c2e2x + c1e3x + 4 cos (4x)− 2 sin (4x)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 33� �
DSolve[y''[x]-5*y'[x]+6*y[x]==100*Sin[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 sin(4x) + 4 cos(4x) + e2x(c2ex + c1)
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33.4.4 problem 4
Internal problem ID [4639]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − 4 sinh(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=4*sinh(x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
(−2x2 + 2x+ 1) e−x

2 + ex
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 30� �
DSolve[y''[x]+2*y'[x]+y[x]==4*Sinh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

2 + e−x(x(−x+ c2) + c1)

6385



33.4. Program 25. Second order . . . CHAPTER 33. ENGINEERING . . .

33.4.5 problem 5
Internal problem ID [4640]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 2y − 2 cosh (2x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-2*y(x)=2*cosh(2*x),y(x), singsol=all)� �

y(x) = c2e−2x + c1ex +
(−12x− 7) e−2x

36 + e2x
4

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 38� �
DSolve[y''[x]+y'[x]-2*y[x]==2*Cosh[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x

4 + e−2x
(
−x

3 − 1
9 + c1

)
+ c2e

x
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33.4.6 problem 6
Internal problem ID [4641]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + 10y − 20 + e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$2)-diff(y(x),x)+10*y(x)=20-exp(2*x),y(x), singsol=all)� �

y(x) = ex
2 sin

(√
39 x

2

)
c2 + ex

2 cos
(√

39 x

2

)
c1 + 2− e2x

12

3 Solution by Mathematica
Time used: 0.445 (sec). Leaf size: 53� �
DSolve[y''[x]-y'[x]+10*y[x]==20-Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e2x

12 + ex/2

(
c2 cos

(√
39 x

2

)
+ c1 sin

(√
39 x

2

))
+ 2
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33.4.7 problem 7
Internal problem ID [4642]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − 2
(
cos2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=2*cos(x)^2,y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 +
1
4 + sin (2x)

8

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 29� �
DSolve[y''[x]+4*y'[x]+4*y[x]==2*Cos[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
sin(2x) + 8e−2x(c2x+ c1) + 2

)
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33.4.8 problem 8
Internal problem ID [4643]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 3y − x− e2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=x+exp(2*x),y(x), singsol=all)� �

y(x) = c2e3x + c1ex − e2x + x

3 + 4
9

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 34� �
DSolve[y''[x]-4*y'[x]+3*y[x]==x+Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9(3x+ 4) + ex(ex(−1 + c2e

x) + c1)
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33.4.9 problem 9
Internal problem ID [4644]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 3y − x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+3*y(x)=x^2-1,y(x), singsol=all)� �

y(x) = ex sin
(
x
√
2
)
c2 + ex cos

(
x
√
2
)
c1 +

x2

3 + 4x
9 − 7

27

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 46� �
DSolve[y''[x]-2*y'[x]+3*y[x]==x^2-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9x(3x+ 4) + ex

(
c2 cos

(√
2 x
)
+ c1 sin

(√
2 x
))

− 7
27
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33.4.10 problem 10
Internal problem ID [4645]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 9y − e3x − sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-9*y(x)=exp(3*x)+sin(x),y(x), singsol=all)� �

y(x) = e−3xc2 + c1e3x −
e3x
36 − sin(x)

10 + e3xx
6

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 37� �
DSolve[y''[x]-9*y[x]==Exp[3*x]+Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
10 + e3x

(
x

6 − 1
36 + c1

)
+ c2e

−3x
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33.4.11 problem 12
Internal problem ID [4646]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x′′ + 4x′ + 3x− e−3t = 0

With initial conditions [
x(0) = 1

2 , x
′(0) = −2

]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 13� �
dsolve([diff(x(t),t$2)+4*diff(x(t),t)+3*x(t)=exp(-3*t),x(0) = 1/2, D(x)(0) = -2],x(t), singsol=all)� �

x(t) = −e−3t(t− 1)
2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 17� �
DSolve[{x''[t]+4*x'[t]+3*x[t]==Exp[-3*t],{x[0]==1/2,x'[0]==-2}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −1
2e

−3t(t− 1)
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33.4.12 problem 13
Internal problem ID [4647]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − 6 sin(t) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=6*sin(t),y(t), singsol=all)� �

y(t) = e−2t sin(t)c2 + e−2t cos(t)c1 −
3 cos(t)

4 + 3 sin(t)
4

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 34� �
DSolve[y''[t]+4*y'[t]+5*y[t]==6*Sin[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3
4(cos(t)− sin(t)) + e−2t(c2 cos(t) + c1 sin(t))
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33.4.13 problem 14
Internal problem ID [4648]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ − 3x′ + 2x− sin(t) = 0

With initial conditions

[x(0) = 0, x′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve([diff(x(t),t$2)-3*diff(x(t),t)+2*x(t)=sin(t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = e2t
5 + 3 cos(t)

10 + sin(t)
10 − et

2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 27� �
DSolve[{x''[t]-3*x'[t]+2*x[t]==Sin[t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
10
(
et
(
2et − 5

)
+ sin(t) + 3 cos(t)

)

6394



33.4. Program 25. Second order . . . CHAPTER 33. ENGINEERING . . .

33.4.14 problem 15
Internal problem ID [4649]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − 3 sin(x) = 0

With initial conditions [
y(0) = − 9

10 , y
′(0) = − 7

10

]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=3*sin(x),y(0) = -9/10, D(y)(0) = -7/10],y(x), singsol=all)� �

y(x) = e−2x − 9 cos(x)
10 + 3 sin(x)

10 − e−x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 29� �
DSolve[{y''[x]+3*y'[x]+2*y[x]==3*Sin[x],{y[0]==-9/10,y'[0]==-7/10}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x + 3 sin(x)
10 − 9 cos(x)

10 + sinh(x)− cosh(x)
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33.4.15 problem 16
Internal problem ID [4650]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 6y′ + 10y − 50x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+10*y(x)=50*x,y(x), singsol=all)� �

y(x) = e−3x sin(x)c2 + e−3x cos(x)c1 + 5x− 3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[y''[x]+6*y'[x]+10*y[x]==50*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5x+ e−3x(c2 cos(x) + c1 sin(x))− 3
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33.4.16 problem 17
Internal problem ID [4651]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 2x′ + 2x− 85 sin (3t) = 0

With initial conditions

[x(0) = 0, x′(0) = −20]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 33� �
dsolve([diff(x(t),t$2)+2*diff(x(t),t)+2*x(t)=85*sin(3*t),x(0) = 0, D(x)(0) = -20],x(t), singsol=all)� �

x(t) = (7 sin(t) + 6 cos(t)) e−t − 6 cos (3t)− 7 sin (3t)

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 33� �
DSolve[{x''[t]+2*x'[t]+2*x[t]==85*Sin[3*t],{x[0]==0,x'[0]==-20}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −7 sin(3t)− 6 cos(3t) + e−t(7 sin(t) + 6 cos(t))
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33.4.17 problem 18
Internal problem ID [4652]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3 sin(x) + 4y = 0

With initial conditions [
y(0) = 0, y′

(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)=3*sin(x)-4*y(x),y(0) = 0, D(y)(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = −sin (2x)
2 + sin(x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 13� �
DSolve[{y''[x]==3*Sin[x]-4*y[x],{y[0]==0,y'[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(sin(x)(cos(x)− 1))

6398



33.4. Program 25. Second order . . . CHAPTER 33. ENGINEERING . . .

33.4.18 problem 19
Internal problem ID [4653]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′

2 + 48x = 0

With initial conditions [
x(0) = 1

6 , x
′(0) = 0

]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 13� �
dsolve([1/2*diff(x(t),t$2)=-48*x(t),x(0) = 1/6, D(x)(0) = 0],x(t), singsol=all)� �

x(t) =
cos
(
4
√
6 t
)

6

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{1/2*x''[t]==-48*x[t],{x[0]==1/6,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
6 cos

(
4
√
6 t
)
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33.4.19 problem 20
Internal problem ID [4654]

Book: Engineering Mathematics. By K. A. Stroud. 5th edition. Industrial press Inc. NY. 2001
Section: Program 25. Second order differential equations. Further problems 25. page 1094
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 5x′ + 6x− cos(t) = 0

With initial conditions [
x(0) = 1

10 , x
′(0) = 0

]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(x(t),t$2)+5*diff(x(t),t)+6*x(t)=cos(t),x(0) = 1/10, D(x)(0) = 0],x(t), singsol=all)� �

x(t) = e−3t

10 − e−2t

10 + cos(t)
10 + sin(t)

10

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 26� �
DSolve[{x''[t]+5*x'[t]+6*x[t]==Cos[t],{x[0]==1/10,x'[0]==0}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
10
(
e−3t − e−2t + sin(t) + cos(t)

)
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34.1. Chapter 11. THE METHOD OF . . . CHAPTER 34. SCHAUMS OUTLINE . . .

34.1.1 problem Problem 11.1
Internal problem ID [4655]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 4x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=4*x^2,y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 − 2x2 + 2x− 3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[y''[x]-y'[x]-2*y[x]==4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2(x− 1)x+ c1e
−x + c2e

2x − 3
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34.1.2 problem Problem 11.2
Internal problem ID [4656]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 +
e3x
4

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-2*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

4 + c1e
−x + c2e

2x
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34.1.3 problem Problem 11.3
Internal problem ID [4657]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − sin (2x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=sin(2*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 +
cos (2x)

20 − 3 sin (2x)
20

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 37� �
DSolve[y''[x]-y'[x]-2*y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

2x + 1
20(cos(2x)− 3 sin(2x))
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34.1.4 problem Problem 11.4
Internal problem ID [4658]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 25y − 2 sin
(
t

2

)
+ cos

(
t

2

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(diff(y(t),t$2)-6*diff(y(t),t)+25*y(t)=2*sin(t/2)-cos(t/2),y(t), singsol=all)� �

y(t) = e3t sin (4t) c2 + e3t cos (4t) c1 +
56 sin

(
t
2

)
663 −

20 cos
(
t
2

)
663

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 48� �
DSolve[y''[t]-6*y'[t]+25*y[t]==2*Sin[t/2]-Cos[t/2],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
663

(
56 sin

(
t

2

)
− 20 cos

(
t

2

))
+ e3t(c2 cos(4t) + c1 sin(4t))
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34.1.5 problem Problem 11.5
Internal problem ID [4659]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 25y − 64 e−t = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(t),t$2)-6*diff(y(t),t)+25*y(t)=64*exp(-t),y(t), singsol=all)� �

y(t) = e3t sin (4t) c2 + e3t cos (4t) c1 + 2 e−t

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 34� �
DSolve[y''[t]-6*y'[t]+25*y[t]==64*Exp[-t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−t + e3t(c2 cos(4t) + c1 sin(4t))
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34.1.6 problem Problem 11.6
Internal problem ID [4660]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 25y − 50t3 + 36t2 + 63t− 18 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(t),t$2)-6*diff(y(t),t)+25*y(t)=50*t^3-36*t^2-63*t+18,y(t), singsol=all)� �

y(t) = e3t sin (4t) c2 + e3t cos (4t) c1 + 2t3 − 3t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36� �
DSolve[y''[t]-6*y'[t]+25*y[t]==50*t^3-36*t^2-63*t+18,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
2t2 − 3

)
+ e3t(c2 cos(4t) + c1 sin(4t))
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34.1.7 problem Problem 11.7
Internal problem ID [4661]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.7.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 6y′′ + 11y′ − 6y − 2x e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+11*diff(y(x),x)-6*y(x)=2*x*exp(-x),y(x), singsol=all)� �

y(x) = −(12x+ 13) e−x

144 + c1ex + c2e2x + c3e3x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 42� �
DSolve[y'''[x]-6*y''[x]+11*y'[x]-6*y[x]==2*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
144e

−x(12x+ 13) + c1e
x + c2e

2x + c3e
3x
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34.1.8 problem Problem 11.8
Internal problem ID [4662]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 9x2 − 2x+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)=9*x^2+2*x-1,y(x), singsol=all)� �

y(x) = 3
4x

4 + 1
3x

3 − 1
2x

2 + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28� �
DSolve[y''[x]==9*x^2+2*x-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12(x(9x+ 4)− 6)x2 + c2x+ c1
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34.1.9 problem Problem 11.10
Internal problem ID [4663]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 5y − 2 e5x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-5*y(x)=2*exp(5*x),y(x), singsol=all)� �

y(x) = e
√
5 xc2 + e−

√
5 xc1 +

e5x
10

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 40� �
DSolve[y''[x]-5*y[x]==2*Exp[5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e5x

10 + c1e
√
5 x + c2e

−
√
5 x
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34.1.10 problem Problem 11.12
Internal problem ID [4664]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 5y − (x− 1) sin(x)− (1 + x) cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)-5*y(x)=(x-1)*sin(x)+(x+1)*cos(x),y(x), singsol=all)� �

y(x) = −3x cos(x)
13 − 69 cos(x)

338 − 2 sin(x)x
13 + 71 sin(x)

338 + e5xc1

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 36� �
DSolve[y'[x]-5*y[x]==(x-1)*Sin[x]+(x+1)*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
338((71− 52x) sin(x)− 3(26x+ 23) cos(x)) + c1e

5x
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34.1.11 problem Problem 11.13
Internal problem ID [4665]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 5y − 3 ex + 2x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)-5*y(x)=3*exp(x)-2*x+1,y(x), singsol=all)� �

y(x) = 2x
5 − 3

25 − 3 ex
4 + e5xc1

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 29� �
DSolve[y'[x]-5*y[x]==3*Exp[x]-2*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
5 − 3ex

4 + c1e
5x − 3

25
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34.1.12 problem Problem 11.14
Internal problem ID [4666]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. page 95
Problem number: Problem 11.14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 5y − exx2 + x e5x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 38� �
dsolve(diff(y(x),x)-5*y(x)=x^2*exp(x)-x*exp(5*x),y(x), singsol=all)� �

y(x) =
(
−x2

2 − x2e−4x

4 − e−4xx

8 − e−4x

32 + c1

)
e5x

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 39� �
DSolve[y'[x]-5*y[x]==x^2*Exp[x]-x*Exp[5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
32e

x
(
8x2 + 4x+ 1

)
+ e5x

(
−x2

2 + c1

)
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34.2.1 problem Problem 11.44
Internal problem ID [4667]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + y − x2 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=x^2-1,y(x), singsol=all)� �

y(x) = c2ex + exc1x+ x2 + 4x+ 5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-2*y'[x]+y[x]==x^2-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 4x+ ex(c2x+ c1) + 5
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34.2.2 problem Problem 11.45
Internal problem ID [4668]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + y − 4 e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=4*exp(2*x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ 4 e2x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 21� �
DSolve[y''[x]-2*y'[x]+y[x]==4*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(4ex + c2x+ c1)
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34.2.3 problem Problem 11.46
Internal problem ID [4669]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − 4 cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=4*cos(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x− 2 sin(x)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 21� �
DSolve[y''[x]-2*y'[x]+y[x]==4*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 sin(x) + ex(c2x+ c1)
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34.2.4 problem Problem 11.47
Internal problem ID [4670]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + y − 3 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=3*exp(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ 3 exx2

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27� �
DSolve[y''[x]-2*y'[x]+y[x]==3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x
(
3x2 + 2c2x+ 2c1

)
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34.2.5 problem Problem 11.48
Internal problem ID [4671]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − x ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=x*exp(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ exx3

6

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[y''[x]-2*y'[x]+y[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

x
(
x3 + 6c2x+ 6c1

)
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34.2.6 problem Problem 11.49
Internal problem ID [4672]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − ex = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)-y(x)=exp(x),y(x), singsol=all)� �

y(x) = (c1 + x) ex

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 13� �
DSolve[y'[x]-y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x+ c1)
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34.2.7 problem Problem 11.50
Internal problem ID [4673]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − x e2x − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)-y(x)=x*exp(2*x)+1,y(x), singsol=all)� �

y(x) = x e2x − e2x − 1 + c1ex

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 21� �
DSolve[y'[x]-y[x]==x*Exp[2*x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + ex(ex(x− 1) + c1)
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34.2.8 problem Problem 11.51
Internal problem ID [4674]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − sin(x)− cos (2x) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)-y(x)=sin(x)+cos(2*x),y(x), singsol=all)� �

y(x) = c1ex −
cos(x)

2 − sin(x)
2 + 2 sin (2x)

5 − cos (2x)
5

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 36� �
DSolve[y'[x]-y[x]==Sin[x]+Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10(−5 sin(x)− 2 cos(2x) + (8 sin(x)− 5) cos(x)) + c1e

x
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34.2.9 problem Problem 11.52
Internal problem ID [4675]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 11. THE METHOD OF UNDETERMINED COEFFICIENTS. Supplementary
Problems. page 101
Problem number: Problem 11.52.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 3y′′ + 3y′ − y − 1− ex = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=exp(x)+1,y(x), singsol=all)� �

y(x) = exx3

6 − 1 + c1ex + c2exx+ c3exx2

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 31� �
DSolve[y'''[x]-3*y''[x]+3*y'[x]-y[x]==Exp[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + ex
(
x3

6 + c3x
2 + c2x+ c1

)
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34.3 Chapter 12. VARIATION OF PARAMETERS.
page 104

Local contents
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34.3.1 problem Problem 12.1
Internal problem ID [4676]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ + y′ − sec(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 115� �
dsolve(diff(y(x),x$3)+diff(y(x),x)=sec(x),y(x), singsol=all)� �

y(x) = sin(x)c1 − x cos(x) + sin(x)− cos(x)c2 −
i ln
(

eix
e2ix+1

)
e−ix

2 +
i ln
(

eix
e2ix+1

)
eix

2
− ie−ix ln(2)

2 + i ln(2)eix
2 − ie−ix

2 − 2i arctan
(
eix
)
+ ieix

2 + c3

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 57� �
DSolve[y'''[x]+y'[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(x+ c2) cos(x)− log
(
cos
(x
2

)
− sin

(x
2

))
+ log

(
sin
(x
2

)
+ cos

(x
2

))
+ sin(x)(log(cos(x)) + c1) + c3
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34.3.2 problem Problem 12.2
Internal problem ID [4677]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 3y′′ + 2y′ − ex
1 + e−x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+2*diff(y(x),x)=exp(x)/(1+exp(-x)),y(x), singsol=all)� �
y(x) = c2ex+ex ln

(
e−x
)
+ex

2 + e2xc1
2 − x

2−
ln (1 + e−x)

2 − e2x ln (1 + e−x)
2 −ln

(
1+e−x

)
ex+c3

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 59� �
DSolve[y'''[x]-3*y''[x]+2*y'[x]==Exp[x]/(1+Exp[-x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2(2e

x + 1) log (ex + 1)− e2x tanh−1 (2ex + 1) + 1
2e

x(c2ex + 1 + 2c1) + c3
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34.3.3 problem Problem 12.3
Internal problem ID [4678]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − ex
x

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=exp(x)/x,y(x), singsol=all)� �

y(x) = c2ex + exc1x+ x ex(ln(x)− 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[y''[x]-2*y'[x]+y[x]==Exp[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x log(x) + (−1 + c2)x+ c1)
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34.3.4 problem Problem 12.4
Internal problem ID [4679]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 +
e3x
4

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-2*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

4 + c1e
−x + c2e

2x
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34.3.5 problem Problem 12.5
Internal problem ID [4680]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x′′ + 4x−
(
sin2 (2t)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(x(t),t$2)+4*x(t)=sin(2*t)^2,x(t), singsol=all)� �

x(t) = sin (2t) c2 + cos (2t) c1 +
1
8 + cos (4t)

24

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 30� �
DSolve[x''[t]+4*x[t]==Sin[2*t]^2,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
24(cos(4t) + 3) + c1 cos(2t) + c2 sin(2t)
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34.3.6 problem Problem 12.6
Internal problem ID [4681]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2N ′′ − 2tN ′ + 2N − t ln(t) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(t^2*diff(N(t),t$2)-2*t*diff(N(t),t)+2*N(t)=t*ln(t),N(t), singsol=all)� �

N(t) = t2c2 + tc1 −
t(ln(t)2 + 2 ln(t) + 2)

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[t^2*n''[t]-2*t*n'[t]+2*n[t]==t*Log[t],n[t],t,IncludeSingularSolutions -> True]� �

n(t) → −1
2t log(t)(log(t) + 2) + t(c2t− 1 + c1)

6431



34.3. Chapter 12. VARIATION OF . . . CHAPTER 34. SCHAUMS OUTLINE . . .

34.3.7 problem Problem 12.7
Internal problem ID [4682]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 4y
x

− x4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+(4/x)*y(x)=x^4,y(x), singsol=all)� �

y(x) =
x9

9 + c1
x4

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 19� �
DSolve[y'[x]+(4/x)*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5

9 + c1
x4
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34.3.8 problem Problem 12.8
Internal problem ID [4683]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. page 104
Problem number: Problem 12.8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

y′′′′ − 5x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$4)=5*x,y(x), singsol=all)� �

y(x) = 1
24x

5 + 1
6x

3c1 +
3
10c

2
1x+ 1

2c2x
2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 31� �
DSolve[y''''[x]==5*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5

24 + c4x
3 + c3x

2 + c2x+ c1
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34.4 Chapter 12. VARIATION OF PARAMETERS.
Supplementary Problems. page 109
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34.4.1 problem Problem 12.9
Internal problem ID [4684]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + y − ex
x5 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=exp(x)/x^5,y(x), singsol=all)� �

y(x) = c2ex + exc1x+ ex
12x3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[y''[x]-2*y'[x]+y[x]==Exp[x]/x^5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12e

x

(
1
x3 + 12c2x+ 12c1

)
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34.4.2 problem Problem 12.10
Internal problem ID [4685]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)x− ln
(

1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c2) sin(x) + cos(x)(log(cos(x)) + c1)
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34.4.3 problem Problem 12.11
Internal problem ID [4686]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 +
e3x
4

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-2*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

4 + c1e
−x + c2e

2x
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34.4.4 problem Problem 12.12
Internal problem ID [4687]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 60y′ − 900y − 5 e10x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)-60*diff(y(x),x)-900*y(x)=5*exp(10*x),y(x), singsol=all)� �

y(x) = e30
(
1+

√
2
)
x
c2 + e−30

(√
2 −1

)
x
c1 −

e10x
280

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 45� �
DSolve[y''[x]-60*y'[x]-900*y[x]==5*Exp[10*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e10x

280 + c1e
−30

(√
2 −1

)
x + c2e

30
(
1+

√
2
)
x
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34.4. Chapter 12. VARIATION OF . . . CHAPTER 34. SCHAUMS OUTLINE . . .

34.4.5 problem Problem 12.13
Internal problem ID [4688]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 7y′ + 3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$2)-7*diff(y(x),x)=-3,y(x), singsol=all)� �

y(x) = e7xc1
7 + 3x

7 + c2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 24� �
DSolve[y''[x]-7*y'[x]==-3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x
7 + 1

7c1e
7x + c2
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34.4.6 problem Problem 12.14
Internal problem ID [4689]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′ + y′

x
− y

x2 − ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+1/x*diff(y(x),x)-1/x^2*y(x)=ln(x),y(x), singsol=all)� �

y(x) = c1x+ c2
x
+ x2(3 ln(x)− 4)

9

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32� �
DSolve[y''[x]+1/x*y'[x]-1/x^2*y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2

9 + 1
3x

2 log(x) + c2x+ c1
x
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34.4.7 problem Problem 12.15
Internal problem ID [4690]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ − xy′ − exx3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)=x^3*exp(x),y(x), singsol=all)� �

y(x) = x ex − ex + c1x
2

2 + c2

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 24� �
DSolve[x^2*y''[x]-x*y'[x]==x^3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

2 + ex(x− 1) + c2
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34.4.8 problem Problem 12.16
Internal problem ID [4691]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 12. VARIATION OF PARAMETERS. Supplementary Problems. page 109
Problem number: Problem 12.16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)-1/x*y(x)=x^2,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17� �
DSolve[y'[x]-1/x*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

2 + c1x
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34.5 Chapter 24. Solutions of linear DE by Laplace
transforms. Supplementary Problems. page 248
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34.5.1 problem Problem 24.17
Internal problem ID [4692]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 2y = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 8� �
dsolve([diff(y(x),x)+2*y(x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) = e−2x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10� �
DSolve[{y'[x]+2*y[x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
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34.5.2 problem Problem 24.18
Internal problem ID [4693]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 2y − 2 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)+2*y(x)=2,y(0) = 1],y(x), singsol=all)� �

y(x) = 1

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x]+2*y[x]==2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
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34.5.3 problem Problem 24.19
Internal problem ID [4694]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − ex = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)+2*y(x)=exp(x),y(0) = 1],y(x), singsol=all)� �

y(x) = (e3x + 2) e−2x

3

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 21� �
DSolve[{y'[x]+2*y[x]==Exp[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−2x(e3x + 2
)
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34.5.4 problem Problem 24.26
Internal problem ID [4695]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 6� �
dsolve([diff(y(x),x$2)-y(x)=0,y(0) = 1, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = ex

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20� �
DSolve[{y''[x]-y[x]==Sin[x],{y[0]==1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
2 + 3 sinh(x)

2 + cosh(x)
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34.5.5 problem Problem 24.27
Internal problem ID [4696]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − sin(x) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)-y(x)=sin(x),y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −3 e−x

4 + 3 ex
4 − sin(x)

2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20� �
DSolve[{y''[x]-y[x]==Sin[x],{y[0]==1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
2 + 3 sinh(x)

2 + cosh(x)
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34.5.6 problem Problem 24.28
Internal problem ID [4697]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − ex = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)-y(x)=exp(x),y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = 3 e−x

4 + (2x+ 1) ex
4

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[{y''[x]-y[x]==Exp[x],{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2((x− 1) sinh(x) + (x+ 2) cosh(x))
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34.5.7 problem Problem 24.29
Internal problem ID [4698]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − 3y − sin (2x) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 27� �
dsolve([diff(y(x),x$2)+2*diff(y(x),x)-3*y(x)=sin(2*x),y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = −
4 e−3x

((
cos (2x) + 7 sin(2x)

4

)
e3x − 13 e4x

8 + 5
8

)
65

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 36� �
DSolve[{y''[x]-2*y'[x]-3*y[x]==Sin[2*x],{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
130
(
−13e−x + 5e3x − 14 sin(2x) + 8 cos(2x)

)
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34.5.8 problem Problem 24.30
Internal problem ID [4699]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),y(0) = 0, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = 5 sin(x)
2 − x cos(x)

2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 19� �
DSolve[{y''[x]+y[x]==Sin[x],{y[0]==0,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(5 sin(x)− x cos(x))
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34.5.9 problem Problem 24.31
Internal problem ID [4700]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

With initial conditions

[y(0) = 4, y′(0) = −3]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(0) = 4, D(y)(0) = -3],y(x), singsol=all)� �

y(x) = −
2 e−x

2

(√
3 sin

(√
3 x
2

)
− 6 cos

(√
3 x
2

))
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 47� �
DSolve[{y''[x]+y'[x]+y[x]==0,{y[0]==4,y'[0]==-3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
3e

−x/2

(
√
3 sin

(√
3 x

2

)
− 6 cos

(√
3 x

2

))
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34.5.10 problem Problem 24.32
Internal problem ID [4701]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + 5y − 3 e−2x = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=3*exp(-2*x),y(0) = 1, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (4 cos (2x) + 13 sin (2x)) e−x

10 + 3 e−2x

5

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 33� �
DSolve[{y''[x]+2*y'[x]+5*y[x]==3*Exp[-2*x],{y[0]==1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
10e

−2x(ex(13 sin(2x) + 4 cos(2x)) + 6)
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34.5.11 problem Problem 24.33
Internal problem ID [4702]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ − 3y − θ(x− 4) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 70� �
dsolve([diff(y(x),x$2)+5*diff(y(x),x)-3*y(x)=Heaviside(x-4),y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �
y(x)

=
θ(x− 4)

(
5 e

(x−4)
(
−5+

√
37

)
2

√
37 − 5 e−

(x−4)
(
5+

√
37

)
2

√
37 + 37 e

(x−4)
(
−5+

√
37

)
2 + 37 e−

(x−4)
(
5+

√
37

)
2 − 74

)
222

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 65� �
DSolve[{y''[x]+5*y'[x]-3*y[x]==UnitStep[x-4],{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ {
1

111e
− 5

2 (x−4)(37 cosh (12√37 (x− 4)
)
+ 5

√
37 sinh

(1
2

√
37 (x− 4)

))
− 1

3 x > 4
0 True
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34.5.12 problem Problem 24.35
Internal problem ID [4703]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.35.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y − 5 = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$3)-y(x)=5,y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) = −5 + 5 ex
3 +

10 e−x
2 cos

(√
3 x
2

)
3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 34� �
DSolve[{y'''[x]-y[x]==5,{y[0]==0,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5
3

(
ex + 2e−x/2 cos

(√
3 x

2

)
− 3
)
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34.5.13 problem Problem 24.36
Internal problem ID [4704]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.36.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y = 0

With initial conditions

[y(0) = 1, y′(0) = 0, y′′(0) = 0, y′′′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$4)-y(x)=0,y(0) = 1, D(y)(0) = 0, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−x

4 + ex
4 + cos(x)

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14� �
DSolve[{y''''[x]-y[x]==0,{y[0]==1,y'[0]==0,y''[0]==0,y'''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(cos(x) + cosh(x))
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34.5.14 problem Problem 24.37
Internal problem ID [4705]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.37.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 3y′′ + 3y′ − y − exx2 = 0

With initial conditions

[y(0) = 1, y′(0) = 2, y′′(0) = 3]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=x^2*exp(x),y(0) = 1, D(y)(0) = 2, (D@@2)(y)(0) = 3],y(x), singsol=all)� �

y(x) = ex(x5 + 60x+ 60)
60

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[{y'''[x]-3*y''[x]+3*y'[x]-y[x]==x^2*Exp[x],{y[0]==1,y'[0]==2,y''[0]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
60e

x
(
x5 + 60x+ 60

)
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34.5.15 problem Problem 24.44
Internal problem ID [4706]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x′′ + 4x′ + 4x = 0

With initial conditions

[x(0) = 2, x′(0) = −2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 13� �
dsolve([diff(x(t),t$2)+4*diff(x(t),t)+4*x(t)=0,x(0) = 2, D(x)(0) = -2],x(t), singsol=all)� �

x(t) = 2 e−2t(t+ 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 47� �
DSolve[{x''[t]+3*x'[t]+4*x[t]==0,{x[0]==2,x'[0]==-2}},x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 2
7e

−3t/2

(
√
7 sin

(√
7 t

2

)
+ 7 cos

(√
7 t

2

))

6458



34.5. Chapter 24. Solutions of linear DE . . . CHAPTER 34. SCHAUMS OUTLINE . . .

34.5.16 problem Problem 24.46
Internal problem ID [4707]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 24. Solutions of linear DE by Laplace transforms. Supplementary Problems.
page 248
Problem number: Problem 24.46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

q′′ + 9q′ + 14q − sin(t)
2 = 0

With initial conditions

[q(0) = 0, q′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(q(t),t$2)+9*diff(q(t),t)+14*q(t)=1/2*sin(t),q(0) = 0, D(q)(0) = 1],q(t), singsol=all)� �

q(t) = 11 e−2t

50 − 101 e−7t

500 − 9 cos(t)
500 + 13 sin(t)

500

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 32� �
DSolve[{q''[t]+9*q'[t]+14*q[t]==1/2*Sin[t],{q[0]==0,q'[0]==1}},q[t],t,IncludeSingularSolutions -> True]� �

q(t) → 1
500
(
−101e−7t + 110e−2t + 13 sin(t)− 9 cos(t)

)
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34.6.1 problem Problem 27.28
Internal problem ID [4708]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + x) y′′ + y′

x
+ xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 49� �
Order:=6;
dsolve((x+1)*diff(y(x),x$2)+1/x*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

9x
3 + 1

24x
4 − 1

50x
5 +O

(
x6))

+
(
x+ 2

27x
3 − 11

144x
4 + 33

1000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 82� �
AsymptoticDSolveValue[(1+x)*y''[x]+1/x*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
−x5

50 +
x4

24−
x3

9 +1
)
+c2

(
33x5

1000−
11x4

144 + 2x3

27 +
(
−x5

50 +
x4

24−
x3

9 +1
)
log(x)+x

)
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34.6.2 problem Problem 27.30
Internal problem ID [4709]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 222� �
AsymptoticDSolveValue[x^3*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1e
− 2i√

x x3/4
(
−468131288625ix9/2

8796093022208 + 66891825ix7/2

4294967296 − 72765ix5/2

8388608 + 105ix3/2

8192

+ 33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456 − 4725x2

524288 + 15x
512 − 3i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
468131288625ix9/2

8796093022208 − 66891825ix7/2

4294967296 +72765ix5/2

8388608 − 105ix3/2

8192 +33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456−
4725x2

524288+
15x
512 +

3i
√
x

16 +1
)
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34.6.3 problem Problem 27.36
Internal problem ID [4710]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)
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34.6.4 problem Problem 27.37
Internal problem ID [4711]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − 2xy′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 + 1

2x
4
)
y(0) +

(
x+ 2

3x
3 + 4

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

15 + 2x3

3 + x

)
+ c1

(
x4

2 + x2 + 1
)
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34.6.5 problem Problem 27.38
Internal problem ID [4712]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + x2y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

3

)
y(0) +

(
x− 1

4x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+2*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

4

)
+ c1

(
1− x3

3

)
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34.6.6 problem Problem 27.39
Internal problem ID [4713]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 1

2x
2 + 1

24x
4 + 1

20x
5
)
y(0) +

(
x+ 1

6x
3 + 1

12x
4 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 + x4

12 + x3

6 + x

)
+ c1

(
x5

20 + x4

24 + x2

2 + 1
)
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34.6.7 problem Problem 27.40
Internal problem ID [4714]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + 2yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

6

)
y(0) +

(
x− 1

10x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+2*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

10

)
+ c1

(
1− x4

6

)
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34.6.8 problem Problem 27.41
Internal problem ID [4715]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

8x
4
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

8 − x2

2 + 1
)
+ c2x
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34.6.9 problem Problem 27.42
Internal problem ID [4716]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

6

)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

12 + x

)
+ c1

(
x3

6 + 1
)
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34.6.10 problem Problem 27.48
Internal problem ID [4717]

Book: Schaums Outline Differential Equations, 4th edition. Bronson and Costa. McGraw Hill
2014
Section: Chapter 27. Power series solutions of linear DE with variable coefficients. Supplementary
Problems. page 274
Problem number: Problem 27.48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + yx2 = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+x^2*y(x)=0,y(0) = 1, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 1− x− 1
3x

3 − 1
12x

4 − 1
20x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 29� �
AsymptoticDSolveValue[{y''[x]-2*x*y'[x]+x^2*y[x]==0,{y[0]==1,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −x5

20 − x4

12 − x3

3 − x+ 1
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35.1.1 problem Ex. 5, page 256
Internal problem ID [4718]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 5, page 256.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*(2-x^2)*diff(y(x),x$2)-(x^2+4*x+2)*((1-x)*diff(y(x),x)+y(x))=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O

(
x6))

+ c2

(
−2 + 2x+ 4x2 + 4x3 + 2x4 + 2

3x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x*(2-x^2)*y''[x]-(x^2+4*x+2)*((1-x)*y'[x]+y[x])==0,y[x],{x,0,5}]� �

y(x) → c1

(
−5x4

4 − 5x3

2 − 5x2

2 − x+ 1
)
+ c2

(
x6

24 + x5

6 + x4

2 + x3 + x2
)
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35.1.2 problem Ex. 6(i), page 257
Internal problem ID [4719]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(i), page 257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + x) y′′ − (1 + 2x) (xy′ − y) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(1+x)*diff(y(x),x$2)-(1+2*x)*(x*diff(y(x),x)-y(x))=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + O

(
x6))+ (x+O

(
x6)) c2)x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 2760� �
AsymptoticDSolveValue[x^2*(1+x)*y''[x]-(1+2*x)*(x*y'[x]+y[x])==0,y[x],{x,0,5}]� �
Too large to display
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35.1.3 problem Ex. 6(ii), page 257
Internal problem ID [4720]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(ii), page 257.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3(1 + x) y′′′ − (2 + 4x)x2y′′ + (4 + 10x)xy′ − (4 + 12x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 79� �
Order:=6;
dsolve(x^3*(1+x)*diff(y(x),x$3)-(2+4*x)*x^2*diff(y(x),x$2)+(4+10*x)*x*diff(y(x),x)-(4+12*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

(
ln(x)2

(
2x+O

(
x6)) c3 + ln(x)

(
2 + O

(
x6)) c2x+ c1x

(
1 + O

(
x6))

+ 2 ln(x)
(
(−4)x+O

(
x6)) c3 + (5 + O

(
x6)) c2x+

(
2 + 4x+ 2x2 +O

(
x6)) c3)

3 Solution by Mathematica
Time used: 0.484 (sec). Leaf size: 49� �
AsymptoticDSolveValue[x^3*(1+x)*y'''[x]-(2+4*x)*x^2*y''[x]+(4+10*x)*x*y'[x]-(4+12*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
2 + c1

(
2
(
x2 + 11x+ 1

)
x+ 2x2 log2(x)− 14x2 log(x)

)
+ c3x

2 log(x)
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35.1.4 problem Ex. 6(iii), page 257
Internal problem ID [4721]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(iii), page 257.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3(x2 + 1
)
y′′′ −

(
4x2 + 2

)
x2y′′ +

(
10x2 + 4

)
xy′ −

(
12x2 + 4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 52� �
Order:=6;
dsolve(x^3*(1+x^2)*diff(y(x),x$3)-(2+4*x^2)*x^2*diff(y(x),x$2)+(4+10*x^2)*x*diff(y(x),x)-(4+12*x^2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

((
2+ 2x2 +O

(
x6)) c3 + x

((
1+O

(
x6)) c1 + c2

(
ln(x)

(
2+O

(
x6))+ (5+O

(
x6)))))

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x^3*(1+x^2)*y'''[x]-(2+4*x^2)*x^2*y''[x]+(4+10*x^2)*x*y'[x]-(4+12*x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
2x3 + 2x

)
+ c2x

2 + c3x
2 log(x)
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35.1.5 problem Ex. 6(iv), page 257
Internal problem ID [4722]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(iv), page 257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2(2− x)x2y′′ − (4− x)xy′ + (−x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*(2-x)*x^2*diff(y(x),x$2)-(4-x)*x*diff(y(x),x)+(3-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

((
1 + 1

8x+ 1
32x

2 + 5
512x

3 + 7
2048x

4 + 21
16384x

5 +O
(
x6))xc1

+
(
1 + 1

4x+ 1
32x

2 + 1
128x

3 + 5
2048x

4 + 7
8192x

5 +O
(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 94� �
AsymptoticDSolveValue[2*(2-x)*x^2*y''[x]-(4-x)*x*y'[x]+(3-x)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
−5x9/2

2048 − x7/2

128 − x5/2

32 − x3/2

4 +
√
x

)
+ c2

(
7x11/2

2048 + 5x9/2

512 + x7/2

32 + x5/2

8 +x3/2
)
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35.1.6 problem Ex. 6(v), page 257
Internal problem ID [4723]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(v), page 257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x)x2y′′ + (5x− 4)xy′ + (6− 9x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 43� �
Order:=6;
dsolve((1-x)*x^2*diff(y(x),x$2)+(5*x-4)*x*diff(y(x),x)+(6-9*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x2(c1x(1 + O
(
x6))+ (x+O

(
x6)) ln(x)c2 + c2

(
1− x+O

(
x6)))

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 30� �
AsymptoticDSolveValue[(1-x)*x^2*y''[x]+(5*x-4)*x*y'[x]+(6-9*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
3 + c1

(
x3 log(x)− x2(3x− 1)

)
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35.1.7 problem Ex. 6(vi), page 257
Internal problem ID [4724]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 6(vi), page 257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
4x2 + 1

)
y′ + 4xy

(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 31� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(4*x^2+1)*diff(y(x),x)+4*x*(x^2+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4
)
(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x*y''[x]+(4*x^2+1)*y'[x]+4*x*(x^2+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

2 − x2 + 1
)
+ c2

(
x4

2 − x2 + 1
)
log(x)
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35.1.8 problem Ex. 8(i), page 258
Internal problem ID [4725]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 8(i), page 258.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4(x+ a) y = 0

With the expansion point for the power series method at x = 0.
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3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 947� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+4*(x+a)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
2−

√
1−16a

2

(
1 + 4 1

−1 +
√
1− 16a

x+ 8 1(
−1 +

√
1− 16a

) (
−2 +

√
1− 16a

)x2

+ 32
3

1(
−1 +

√
1− 16a

) (
−2 +

√
1− 16a

) (
−3 +

√
1− 16a

)x3

+ 32
3

1(
−1 +

√
1− 16a

) (
−2 +

√
1− 16a

) (
−3 +

√
1− 16a

) (
−4 +

√
1− 16a

)x4

+128
15

1(
−1 +

√
1− 16a

) (
−2 +

√
1− 16a

) (
−3 +

√
1− 16a

) (
−4 +

√
1− 16a

) (
−5 +

√
1− 16a

)x5

+O
(
x6))+c2x

1
2+

√
1−16a

2

(
1−4 1

1 +
√
1− 16a

x+8 1(
1 +

√
1− 16a

) (
2 +

√
1− 16a

)x2

− 32
3

1(
1 +

√
1− 16a

) (
2 +

√
1− 16a

) (
3 +

√
1− 16a

)x3

+ 32
3

1(
1 +

√
1− 16a

) (
2 +

√
1− 16a

) (
3 +

√
1− 16a

) (
4 +

√
1− 16a

)x4

− 128
15

1(
1 +

√
1− 16a

) (
2 +

√
1− 16a

) (
3 +

√
1− 16a

) (
4 +

√
1− 16a

) (
5 +

√
1− 16a

)x5

+O
(
x6))
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 1356� �
AsymptoticDSolveValue[x^2*y''[x]+4*(x+a)*y[x]==0,y[x],{x,0,5}]� �
y(x)

→

(
− 1024x5((1

2

(
1−

√
1− 16a

)
+ 1
) (1

2

(
1−

√
1− 16a

)
+ 2
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 2
) (1

2

(
1−

√
1− 16a

)
+ 3
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 3
) (1

2

(
1−

√
1− 16a

)
+ 4
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 4
) (1

2

(
1−

√
1− 16a

)
+ 5
)
+ 4a

) (1
2

(1
2

(
1−

√
1− 16a

)
+ 1
) (

1−
√
1− 16a

)
+ 4a

)
+ 256x4((1

2

(
1−

√
1− 16a

)
+ 1
) (1

2

(
1−

√
1− 16a

)
+ 2
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 2
) (1

2

(
1−

√
1− 16a

)
+ 3
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 3
) (1

2

(
1−

√
1− 16a

)
+ 4
)
+ 4a

) (1
2

(1
2

(
1−

√
1− 16a

)
+ 1
) (

1−
√
1− 16a

)
+ 4a

)
− 64x3((1

2

(
1−

√
1− 16a

)
+ 1
) (1

2

(
1−

√
1− 16a

)
+ 2
)
+ 4a

) ((1
2

(
1−

√
1− 16a

)
+ 2
) (1

2

(
1−

√
1− 16a

)
+ 3
)
+ 4a

) (1
2

(1
2

(
1−

√
1− 16a

)
+ 1
) (

1−
√
1− 16a

)
+ 4a

)
+ 16x2((1

2

(
1−

√
1− 16a

)
+ 1
) (1

2

(
1−

√
1− 16a

)
+ 2
)
+ 4a

) (1
2

(1
2

(
1−

√
1− 16a

)
+ 1
) (

1−
√
1− 16a

)
+ 4a

)
− 4x

1
2

(1
2

(
1−

√
1− 16a

)
+ 1
) (

1−
√
1− 16a

)
+ 4a

+ 1
)
c2x

1
2
(
1−

√
1−16a

)

+
(
− 1024x5((1

2

(√
1− 16a + 1

)
+ 1
) (1

2

(√
1− 16a + 1

)
+ 2
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 2
) (1

2

(√
1− 16a + 1

)
+ 3
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 3
) (1

2

(√
1− 16a + 1

)
+ 4
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 4
) (1

2

(√
1− 16a + 1

)
+ 5
)
+ 4a

) (1
2

(1
2

(√
1− 16a + 1

)
+ 1
) (√

1− 16a + 1
)
+ 4a

)
+ 256x4((1

2

(√
1− 16a + 1

)
+ 1
) (1

2

(√
1− 16a + 1

)
+ 2
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 2
) (1

2

(√
1− 16a + 1

)
+ 3
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 3
) (1

2

(√
1− 16a + 1

)
+ 4
)
+ 4a

) (1
2

(1
2

(√
1− 16a + 1

)
+ 1
) (√

1− 16a + 1
)
+ 4a

)
− 64x3((1

2

(√
1− 16a + 1

)
+ 1
) (1

2

(√
1− 16a + 1

)
+ 2
)
+ 4a

) ((1
2

(√
1− 16a + 1

)
+ 2
) (1

2

(√
1− 16a + 1

)
+ 3
)
+ 4a

) (1
2

(1
2

(√
1− 16a + 1

)
+ 1
) (√

1− 16a + 1
)
+ 4a

)
+ 16x2((1

2

(√
1− 16a + 1

)
+ 1
) (1

2

(√
1− 16a + 1

)
+ 2
)
+ 4a

) (1
2

(1
2

(√
1− 16a + 1

)
+ 1
) (√

1− 16a + 1
)
+ 4a

)
− 4x

1
2

(1
2

(√
1− 16a + 1

)
+ 1
) (√

1− 16a + 1
)
+ 4a

+ 1
)
c1x

1
2
(√

1−16a +1
)
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35.1.9 problem Ex. 8(ii), page 258
Internal problem ID [4726]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
ltd. New York, reprinted 1956
Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243
Problem number: Ex. 8(ii), page 258.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
x3 + 1

)
y′ + bxy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 73� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(1+x*x^2)*diff(y(x),x)+b*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4b x
2 + 1

64b
2x4 + 1

50b x
5 +O

(
x6))

+
(
b

4x
2 − 1

9x
3 − 3

128b
2x4 − 61

4500b x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 103� �
AsymptoticDSolveValue[x*y''[x]+(1+x*x^2)*y'[x]+b*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
b2x4

64 + bx5

50 − bx2

4 + 1
)

+ c2

(
−3b2x4

128 +
(
b2x4

64 + bx5

50 − bx2

4 + 1
)
log(x)− 61bx5

4500 + bx2

4 − x3

9

)
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36.1 Chapter 3. APPROXIMATE SOLUTION OF
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36.1.1 problem 3.5
Internal problem ID [4727]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(x− 1) (x− 2) y′′ + (4x− 6) y′ + 2y = 0

With initial conditions

[y(0) = 2, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([(x-1)*(x-2)*diff(y(x),x$2)+(4*x-6)*diff(y(x),x)+2*y(x)=0,y(0) = 2, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = 2 + x+ 1
2x

2 + 1
4x

3 + 1
8x

4 + 1
16x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(x-1)*(x-2)*y''[x]+(4*x-6)*y'[x]+2*y[x]==0,{y[0]==2,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

16 + x4

8 + x3

4 + x2

2 + x+ 2
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36.1.2 problem 3.6 (a)
Internal problem ID [4728]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.6 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

With initial conditions

[y(0) = 4, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(0) = 4, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 4− 16x2 + 16
3 x4 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17� �
AsymptoticDSolveValue[{y''[x]-2*x*y'[x]+8*y[x]==0,{y[0]==4,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → 16x4

3 − 16x2 + 4
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36.1.3 problem 3.6 (b)
Internal problem ID [4729]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.6 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

With initial conditions

[y(0) = 0, y′(0) = 4]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(0) = 0, D(y)(0) = 4],y(x),type='series',x=0);� �

y(x) = 4x− 4x3 + 2
5x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{y''[x]-2*x*y'[x]+8*y[x]==0,{y[0]==0,y'[0]==4}},y[x],{x,0,5}]� �

y(x) → 2x5

5 − 4x3 + 4x

6489
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36.1.4 problem 3.6 (c)
Internal problem ID [4730]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.6 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

With initial conditions

[y(0) = 0, y′(0) = 3]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
Order:=6;
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+12*y(x)=0,y(0) = 0, D(y)(0) = 3],y(x),type='series',x=0);� �

y(x) = −5x3 + 3x

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12� �
AsymptoticDSolveValue[{(1-x^2)*y''[x]-2*x*y'[x]+12*y[x]==0,{y[0]==0,y'[0]==3}},y[x],{x,0,5}]� �

y(x) → 3x− 5x3

6490
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36.1.5 problem 3.6 (d)
Internal problem ID [4731]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.6 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (x− 1) y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
Order:=6;
dsolve([diff(y(x),x$2)=(x-1)*y(x),y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
2x

2 + 1
6x

3 + 1
24x

4 − 1
30x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[{y''[x]==(x-1)*y[x],{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → −x5

30 + x4

24 + x3

6 − x2

2 + 1

6491
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36.1.6 problem 3.24 (a)
Internal problem ID [4732]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(2 + x) y′′ + 2(1 + x) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 43� �
Order:=6;
dsolve(x*(x+2)*diff(y(x),x$2)+2*(x+1)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
−5
2x−

3
8x

2 + 1
12x

3 − 5
192x

4 + 3
320x

5 +O
(
x6)) c2 + (ln(x)c2 + c1)

(
1+ x+O

(
x6))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x*(x+2)*y''[x]+2*(x+1)*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x5

320 − 5x4

192 + x3

12 − 3x2

8 − 5x
2 + (x+ 1) log(x)

)
+ c1(x+ 1)

6492
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36.1.7 problem 3.24 (b)
Internal problem ID [4733]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 1

144x
4 − 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3−12x2+72x−144

)
log(x)+−47x4 + 480x3 − 2160x2 + 1728x+ 1728

1728

)
+ c2

(
x5

2880 − x4

144 + x3

12 − x2

2 + x

)
6493
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36.1.8 problem 3.24 (c)
Internal problem ID [4734]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ex − 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
Order:=6;
dsolve(diff(y(x),x$2)+(exp(x)-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 − 1

24x
4 − 1

120x
5
)
y(0) +

(
x− 1

12x
4 − 1

40x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[y''[x]+(Exp[x]-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x5

40 − x4

12 + x

)
+ c1

(
− x5

120 − x4

24 − x3

6 + 1
)

6494



36.1. Chapter 3. APPROXIMATE . . . CHAPTER 36. ADVANCED . . .

36.1.9 problem 3.24 (d)
Internal problem ID [4735]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(1− x) y′′ − 3xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 60� �
Order:=6;
dsolve(x*(1-x)*diff(y(x),x$2)-3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
x+ 2x2 + 3x3 + 4x4 + 5x5 +O

(
x6)) c2

+ c1x
(
1 + 2x+ 3x2 + 4x3 + 5x4 + 6x5 +O

(
x6))

+
(
1 + 3x+ 5x2 + 7x3 + 9x4 + 11x5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 63� �
AsymptoticDSolveValue[x*(1-x)*y''[x]-3*x*y'[x]-y[x]==0,y[x],{x,0,5}]� �
y(x)→ c1

(
x4+x3+x2+

(
4x3+3x2+2x+1

)
x log(x)+x+1

)
+c2

(
5x5+4x4+3x3+2x2+x

)

6495
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36.1.10 problem 3.24 (e)
Internal problem ID [4736]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2xy′′ − y′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 28� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
2

(
1− 1

27x
3 +O

(
x6))+ c2

(
1− 1

9x
3 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 33� �
AsymptoticDSolveValue[2*x*y''[x]-y'[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
1− x3

9

)
+ c1

(
1− x3

27

)
x3/2

6496
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36.1.11 problem 3.24 (f)
Internal problem ID [4737]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

sin(x)y′′ − 2y′ cos(x)− y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.147 (sec). Leaf size: 32� �
Order:=6;
dsolve(sin(x)*diff(y(x),x$2)-2*cos(x)*diff(y(x),x)-sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1− 1

10x
2 + 1

280x
4 +O

(
x6))+ c2

(
12− 6x2 + 1

2x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 44� �
AsymptoticDSolveValue[Sin[x]*y''[x]-2*Cos[x]*y'[x]-Sin[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

24 − x2

2 + 1
)
+ c2

(
x7

280 − x5

10 + x3
)

6497
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36.1.12 problem 3.24 (g)
Internal problem ID [4738]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x4

12

)
y(0) +

(
x+ 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

20 + x

)
+ c1

(
x4

12 + 1
)

6498



36.1. Chapter 3. APPROXIMATE . . . CHAPTER 36. ADVANCED . . .

36.1.13 problem 3.24 (h)
Internal problem ID [4739]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (h).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x(2 + x) y′′ + (1 + x) y′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 38� �
Order:=6;
dsolve(x*(x+2)*diff(y(x),x$2)+(x+1)*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 5

4x+ 7
32x

2 − 3
128x

3 + 11
2048x

4 − 13
8192x

5 +O
(
x6))

+ c2
(
1 + 4x+ 2x2 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*(x+2)*y''[x]+(x+1)*y'[x]-4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
2x2 + 4x+ 1

)
+ c1

√
x

(
−13x5

8192 + 11x4

2048 − 3x3

128 + 7x2

32 + 5x
4 + 1

)

6499
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36.1.14 problem 3.24 (i)
Internal problem ID [4740]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.24 (i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ +
(
1
2 − x

)
y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(1/2-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O

(
x6))

+ c2

(
1 + 2x+ 4

3x
2 + 8

15x
3 + 16

105x
4 + 32

945x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 79� �
AsymptoticDSolveValue[x*y''[x]+(1/2-x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
32x5

945 + 16x4

105 + 8x3

15 + 4x2

3 + 2x+ 1
)

6500



36.1. Chapter 3. APPROXIMATE . . . CHAPTER 36. ADVANCED . . .

36.1.15 problem 3.25 v=1/2
Internal problem ID [4741]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.25 v=1/2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 + 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2+(1/2)^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
− i

2

(
1 +

(
−1
5 − i

10

)
x2 +

(
7
680 + 3i

340

)
x4 +O

(
x6))

+ c2x
i
2

(
1 +

(
−1
5 + i

10

)
x2 +

(
7
680 − 3i

340

)
x4 +O

(
x6))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
AsymptoticDSolveValue[x^2*y''+x*y'[x]+(x^2+(1/2)^2)*y[x]==0,y[x],{x,0,5}]� �
Timed out

6501
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36.1.16 problem 3.25 v=3/2
Internal problem ID [4742]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.25 v=3/2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 + 9

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2+(3/2)^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
− 3i

2

(
1 +

(
− 1
13 − 3i

26

)
x2 +

(
− 1
2600 + 9i

1300

)
x4 +O

(
x6))

+ c2x
3i
2

(
1 +

(
− 1
13 + 3i

26

)
x2 +

(
− 1
2600 − 9i

1300

)
x4 +O

(
x6))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
AsymptoticDSolveValue[x^2*y''+x*y'[x]+(x^2+(3/2)^2)*y[x]==0,y[x],{x,0,5}]� �
Timed out

6502
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36.1.17 problem 3.25 v=5/2
Internal problem ID [4743]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.25 v=5/2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 + 25

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2+(5/2)^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
− 5i

2

(
1 +

(
− 1
29 − 5i

58

)
x2 +

(
− 17
9512 + 15i

4756

)
x4 +O

(
x6))

+ c2x
5i
2

(
1 +

(
− 1
29 + 5i

58

)
x2 +

(
− 17
9512 − 15i

4756

)
x4 +O

(
x6))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
AsymptoticDSolveValue[x^2*y''+x*y'[x]+(x^2+(5/2)^2)*y[x]==0,y[x],{x,0,5}]� �
Timed out

6503
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36.1.18 problem 3.26
Internal problem ID [4744]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 41� �
AsymptoticDSolveValue[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + 1
)
+ c2x

6504
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36.1.19 problem 3.48 (a)
Internal problem ID [4745]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.48 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy + y′ − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 27� �
Order:=6;
dsolve(diff(y(x),x)+x*y(x)=cos(x),y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

8x
4
)
y(0) + x− x3

2 + 13x5

120 +O
(
x6)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 38� �
AsymptoticDSolveValue[y'[x]+x*y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → 13x5

120 − x3

2 + c1

(
x4

8 − x2

2 + 1
)
+ x

6505
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36.1.20 problem 3.48 (b)
Internal problem ID [4746]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.48 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy + y′ − 1
x3 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)+x*y(x)=1/x^3,y(x), singsol=all)� �

y(x) =

− ex2
2

2x2 −
expIntegral

(
1,−x2

2

)
4 + c1

 e−x2
2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 89� �
DSolve[y'[x]+x*y[x]==1/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
(
−x6

48 +
x4

8 − x2

2 +1
)(

x6

1152 +
x4

192 +
x2

16−
1
2x2 +

log(x)
2

)
+c1

(
−x6

48 +
x4

8 − x2

2 +1
)
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36.1.21 problem 3.48 (c)
Internal problem ID [4747]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.48 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x3y′′ + y − 1
x4 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+y(x)=1/x^4,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 800� �
AsymptoticDSolveValue[x^3*y''[x]+y[x]==1/x^4,y[x],{x,0,5}]� �

y(x) → e
− 2i√

x x3/4
(
33424574007825x5

281474976710656 − 468131288625ix9/2

8796093022208 − 14783093325x4

549755813888

+ 66891825ix7/2

4294967296 + 2837835x3

268435456 − 72765ix5/2

8388608 − 4725x2

524288 + 105ix3/2

8192 + 15x
512 − 3i

√
x

16

+1
)
c1+e

2i√
x x3/4

(
33424574007825x5

281474976710656 +468131288625ix9/2

8796093022208 − 14783093325x4

549755813888 − 66891825ix7/2

4294967296 + 2837835x3

268435456+
72765ix5/2

8388608 − 4725x2

524288−
105ix3/2

8192 +15x
512 +

3i
√
x

16 +1
)
c2+

(
33424574007825x5

281474976710656 + 468131288625ix9/2

8796093022208 − 14783093325x4

549755813888 − 66891825ix7/2

4294967296 + 2837835x3

268435456 +
72765ix5/2

8388608 − 4725x2

524288 −
105ix3/2

8192 + 15x
512 +

3i
√
x

16 + 1
)(

−45110302419831396543150980625ix21/2 − 42687836833427482392928732500x10 − 51974136213779750627466810000ix19/2 + 787128410789845519875480000x9 + 23504262853301237929117996800ix17/2 − 2844571059555743253185049600x8 − 16882400309820166719959961600ix15/2 + 14244707939052130467069542400x7 + 26274579672761392011514675200ix13/2 − 287333474777679866805355806720x6 − 2357805487104328892389014896640ix11/2 − 9431221948417315569556059586560x5 + (13135986528809356661664114058199040 + 13135986528809356661664114058199040i)e
2i√
x
√
π Erf

(
1+i
4
√
x

)
x19/4 − 52591304980570082036042064671539200ix9/2 + 70120300724414415842325758056857600x4 + 56096676899434227136229379617587200ix7/2 − 32055063435269639516813675986944000x3 − 14246790158231042731950078280335360ix5/2 + 5180586990275096078169557560197120x2 + 1594083009187391326184853272002560ix3/2 − 425019477807771039020566521577472x− 100144397418030122718239553224704i

√
x + 20282409603651670423947251286016

)
40564819207303340847894502572032x4 +

e
− 2i√

x x3/4
(

33424574007825x5

281474976710656 − 468131288625ix9/2

8796093022208 − 14783093325x4

549755813888 + 66891825ix7/2

4294967296 + 2837835x3

268435456 −
72765ix5/2

8388608 − 4725x2

524288 +
105ix3/2

8192 + 15x
512 −

3i
√
x

16 + 1
)4e

2i√
x
(
45110302419831396543150980625ix21/2−42687836833427482392928732500x10+51974136213779750627466810000ix19/2+787128410789845519875480000x9−23504262853301237929117996800ix17/2−2844571059555743253185049600x8+16882400309820166719959961600ix15/2+14244707939052130467069542400x7−26274579672761392011514675200ix13/2−287333474777679866805355806720x6+2357805487104328892389014896640ix11/2−9431221948417315569556059586560x5+52591304980570082036042064671539200ix9/2+70120300724414415842325758056857600x4−56096676899434227136229379617587200ix7/2−32055063435269639516813675986944000x3+14246790158231042731950078280335360ix5/2+5180586990275096078169557560197120x2−1594083009187391326184853272002560ix3/2−425019477807771039020566521577472x+100144397418030122718239553224704i

√
x +20282409603651670423947251286016

)
x19/4 − (52543946115237426646656456232796160 + 52543946115237426646656456232796160i)

√
π Erfi

(
1+i
4
√
x

)
162259276829213363391578010288128
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36.1.22 problem 3.48 (d)
Internal problem ID [4748]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.48 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − 2y′ + y − cos(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x*diff(y(x),x$2)-2*diff(y(x),x)+y(x)=cos(x),y(x),type='series',x=0);� �

No solution found
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3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 312� �
AsymptoticDSolveValue[x*y''[x]-2*y'[x]+y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → c1

(
x4
(
log(x)
48 − 5

192

)
− 1

12x
3 log(x) + x2

4 + x

2 + 1
)

+ c2

(
− x5

806400 + x4

20160 − x3

720 + x2

40 − x

4 + 1
)
x3 +

(
− x5

806400 + x4

20160 − x3

720

+ x2

40 − x

4 + 1
)
x3

(
x6(−20160 log2(x) + 141222 log(x)− 201569

)
3135283200

+ x5(22277− 114360 log(x))
435456000 + x4(69541− 29064 log(x))

34836480 + x3(1860 log(x) + 193)
388800

− 1
6x2 + x2(4 log(x)− 23)

1152 − 1
6x + 1

36x(− log(x)− 2)− log(x)
12

)

+
(
x6(5791− 672 log(x))

8709120 − 589x5

302400 −
89x4

8640 +
19x3

360 + x2

24 −
x

3

)(
x4
(
log(x)
48 − 5

192

)
− 1

12x
3 log(x) + x2

4 + x

2 + 1
)
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36.1.23 problem 3.50
Internal problem ID [4749]

Book: Advanced Mathemtical Methods for Scientists and Engineers, Bender and Orszag. Springer
October 29, 1999
Section: Chapter 3. APPROXIMATE SOLUTION OF LINEAR DIFFERENTIAL EQUATIONS.
page 136
Problem number: 3.50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− cos(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x)-y(x)/x=cos(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 34� �
AsymptoticDSolveValue[y'[x]-y[x]/x==Cos[x],y[x],{x,0,5}]� �

y(x) → x

(
− x6

4320 + x4

96 − x2

4 + log(x)
)
+ c1x
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37.1.1 problem 7.2.1
Internal problem ID [4750]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 + (x− 1)4

24

)
y(1) +

(
x− 1− (x− 1)3

6 + (x− 1)5

120

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
24(x− 1)4 − 1

2(x− 1)2 + 1
)
+ c2

(
1
120(x− 1)5 − 1

6(x− 1)3 + x− 1
)
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37.1.2 problem 7.2.2
Internal problem ID [4751]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+4*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2x3

3

)
y(0) +

(
x− 1

3x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+4*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

3

)
+ c1

(
1− 2x3

3

)
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37.1.3 problem 7.2.3
Internal problem ID [4752]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − xy = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + (x− 1)2

2 + (x− 1)3

6 + (x− 1)4

24 + (x− 1)5

30

)
y(1)

+
(
x− 1 + (x− 1)3

6 + (x− 1)4

12 + (x− 1)5

120

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[y''[x]-x*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
30(x− 1)5 + 1

24(x− 1)4 + 1
6(x− 1)3 + 1

2(x− 1)2 + 1
)

+ c2

(
1
120(x− 1)5 + 1

12(x− 1)4 + 1
6(x− 1)3 + x− 1

)
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37.1.4 problem 7.2.4
Internal problem ID [4753]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)
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37.1.5 problem 7.2.5
Internal problem ID [4754]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 21� �
Order:=6;
dsolve(diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

8x
4
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22� �
AsymptoticDSolveValue[y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

8 + x2

2 + 1
)
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37.1.6 problem 7.2.6
Internal problem ID [4755]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ + p2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 71� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+p^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− p2x2

2 + p2(p2 − 4)x4

24

)
y(0)

+
(
x− (p2 − 1)x3

6 + (p4 − 10p2 + 9)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-x*y'[x]+p^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
p4x5

120 − p2x5

12 − p2x3

6 + 3x5

40 + x3

6 + x

)
+ c1

(
p4x4

24 − p2x4

6 − p2x2

2 + 1
)
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37.1.7 problem 7.2.7
Internal problem ID [4756]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=6;
dsolve((1+x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x− x2y(0)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 18� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
1− x2)+ c2x
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37.1.8 problem 7.2.8 part(a)
Internal problem ID [4757]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.8 part(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

8x
4
)
y(0) +

(
x− 1

6x
3 + 7

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+1)*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

120 − x3

6 + x

)
+ c1

(
x4

8 − x2

2 + 1
)
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37.1.9 problem 7.2.8 part(b)
Internal problem ID [4758]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.8 part(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− (x− 1)2

2 + (x− 1)3

6 − (x− 1)4

24 + (x− 1)5

60

)
y(1)

+
(
x− 1− (x− 1)3

6 + (x− 1)4

12 − (x− 1)5

24

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
1
60(x− 1)5 − 1

24(x− 1)4 + 1
6(x− 1)3 − 1

2(x− 1)2 + 1
)

+ c2

(
− 1
24(x− 1)5 + 1

12(x− 1)4 − 1
6(x− 1)3 + x− 1

)
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37.1.10 problem 7.2.101
Internal problem ID [4759]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.101.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + 2yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x5

10

)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[y''[x]+2*x^3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x5

10

)
+ c2x
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37.1.11 problem 7.2.102
Internal problem ID [4760]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.102.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − 1
1− x

= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
Order:=6;
dsolve([diff(y(x),x$2)-x*y(x)=1/(1-x),y(0) = 0, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1
2x

2 + 1
6x

3 + 1
12x

4 + 3
40x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 56� �
AsymptoticDSolveValue[{y''[x]-x*y[x]==1/(1-x),{}},y[x],{x,0,5}]� �

y(x) → 3x5

40 + x4

12 + c2

(
x4

12 + x

)
+ x3

6 + c1

(
x3

6 + 1
)
+ x2

2

6523



37.1. Chapter 7. POWER SERIES . . . CHAPTER 37. NOTES ON DIFFY QS. . . .

37.1.12 problem 7.2.103
Internal problem ID [4761]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.103.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
2−

√
5
2 c1 + x

1
2+

√
5
2 c2 +O

(
x6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x^2*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
1
2

(
1+

√
5
)
+ c2x

1
2

(
1−

√
5
)
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37.2 Chapter 7. POWER SERIES METHODS. 7.3.2
The method of Frobenius. Exercises. page 300
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37.2.1 problem 7.3.3
Internal problem ID [4762]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1+
(
−1
5−

2i
5

)
x+
(
− 1
40+

3i
40

)
x2+

(
3
520−

7i
1560

)
x3+

(
− 1
2496+

i

12480

)
x4

+
(

9
603200 + i

361920

)
x5 +O

(
x6))+ c2x

i

(
1 +

(
−1
5 + 2i

5

)
x+

(
− 1
40 − 3i

40

)
x2

+
(

3
520 + 7i

1560

)
x3 +

(
− 1
2496 − i

12480

)
x4 +

(
9

603200 − i

361920

)
x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) →
(

1
12480 + i

2496

)
c2x

−i
(
ix4 − (8 + 16i)x3 + (168 + 96i)x2 − (1056− 288i)x

+ (480− 2400i)
)
−
(

1
2496 + i

12480

)
c1x

i
(
x4 − (16 + 8i)x3 + (96 + 168i)x2

+ (288− 1056i)x− (2400− 480i)
)
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37.2.2 problem 7.3.4
Internal problem ID [4763]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
2−

√
5
2 c1 + x

1
2+

√
5
2 c2 +O

(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x^2*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
1
2

(
1+

√
5
)
+ c2x

1
2

(
1−

√
5
)
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37.2.3 problem 7.3.5
Internal problem ID [4764]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y′

x
− xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 35� �
Order:=6;
dsolve(diff(y(x),x$2)+1/x*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

9x
3 +O

(
x6))+

(
− 2
27x

3 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 39� �
AsymptoticDSolveValue[y''[x]+1/x*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

9 + 1
)
+ c2

((
x3

9 + 1
)
log(x)− 2x3

27

)
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37.2.4 problem 7.3.6
Internal problem ID [4765]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ + y′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 28� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)-x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

21x
3 +O

(
x6))+ c2

(
1 + 1

15x
3 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 33� �
AsymptoticDSolveValue[2*x*y''[x]+y'[x]-x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x3

21 + 1
)
+ c2

(
x3

15 + 1
)
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37.2.5 problem 7.3.7
Internal problem ID [4766]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 37� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = x1−
√
2 c1 + x1+

√
2 c2 +O

(
x6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
1+

√
2 + c2x

1−
√
2
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37.2.6 problem 7.3.8 (a)
Internal problem ID [4767]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.8 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 58� �
Order:=6;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 + 11
144x

3 − 83
2880x

4 − 2557
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 − 11

144x
4 + 83

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 13

36x
3 + 25

1728x
4 − 8743

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
157x4 + 768x3 − 2160x2 + 1728x+ 1728

1728

− 1
144x

(
11x3 + 12x2 − 72x+ 144

)
log(x)

)
+ c2

(
−83x5

2880 + 11x4

144 + x3

12 − x2

2 + x

)
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37.2.7 problem 7.3.8 (b)
Internal problem ID [4768]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.8 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*y''[x]+y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2e
1
x

(
59241x5

40 + 1911x4

8 + 91x3

2 + 21x2

2 + 3x+ 1
)
x2

+ c1

(
−91x5

40 + 7x4

8 − x3

2 + x2

2 − x+ 1
)
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37.2.8 problem 7.3.8 (c)
Internal problem ID [4769]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.8 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + x3y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+x^3*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 13
144x

3 + 157
2880x

4 − 877
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 13

144x
4 − 157

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 + 25

1728x
4 + 6377

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x*y''[x]+x^3*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
144x

(
13x3 − 12x2 + 72x− 144

)
log(x)

+ −131x4 + 480x3 − 2160x2 + 1728x+ 1728
1728

)
+ c2

(
157x5

2880 − 13x4

144 + x3

12 − x2

2 + x

)
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37.2.9 problem 7.3.8 (d)
Internal problem ID [4770]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.8 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ − exy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 54� �
Order:=6;
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)-exp(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

6x
2 + 1

72x
3 + 7

480x
4 + 29

10800x
5 +O

(
x6))

+ c2

(
ln(x)

(
x+ 1

6x
3 + 1

72x
4 + 7

480x
5 +O

(
x6))

+
(
1− x− 2

9x
3 − 11

864x
4 − 109

4800x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 70� �
AsymptoticDSolveValue[x*y''[x]+x*y'[x]-Exp[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

480 + x4

72 + x3

6 + x

)
+ c1

(
1
864
(
−23x4 − 336x3 − 1728x+ 864

)
+ 1

72x
(
x3 + 12x2 + 72

)
log(x)

)
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37.2.10 problem 7.3.8 (e)
Internal problem ID [4771]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.8 (e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

x2y′′ + x2y′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

6x
3 − 1

120x
5
)
y(0) +

(
x− 1

2x
2 + 1

24x
4 − 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
− x5

120 + x4

24 − x2

2 + x

)
+ c1

(
− x5

120 + x3

6 − x2

2 + 1
)
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37.2.11 problem 7.3.101 (a)
Internal problem ID [4772]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.101 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4
)
y(0) +

(
x− 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x3

6 + x

)
+ c1

(
x4

24 − x2

2 + 1
)
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37.2.12 problem 7.3.101 (b)
Internal problem ID [4773]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.101 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+(1+x)*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 222� �
AsymptoticDSolveValue[x^3*y''[x]+(1+x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1e
− 2i√

x x3/4
(
520667425699057ix9/2

131941395333120 − 21896102683ix7/2

21474836480 + 19100991ix5/2

41943040

− 3367ix3/2

8192 − 194208949785748261x5

21110623253299200 + 5189376335871x4

2748779069440 − 846810601x3

1342177280 + 205387x2

524288

− 273x
512 + 13i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
−520667425699057ix9/2

131941395333120 +21896102683ix7/2

21474836480 − 19100991ix5/2

41943040 +3367ix3/2

8192 − 194208949785748261x5

21110623253299200 +5189376335871x4

2748779069440 − 846810601x3

1342177280 +205387x2

524288 − 273x
512 − 13i

√
x

16 +1
)
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37.2.13 problem 7.3.101 (c)
Internal problem ID [4774]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.101 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′x5 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+x^5*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 2881
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 1

144x
4 − 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+x^5*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3−12x2+72x−144

)
log(x)+−47x4 + 480x3 − 2160x2 + 1728x+ 1728

1728

)
+ c2

(
x5

2880 − x4

144 + x3

12 − x2

2 + x

)
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37.2.14 problem 7.3.101 (d)
Internal problem ID [4775]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.101 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

sin(x)y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 58� �
Order:=6;
dsolve(sin(x)*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

2x+ 1
12x

2 + 1
48x

3 + 1
192x

4 + 37
28800x

5 +O
(
x6))

+ c2

(
ln(x)

(
x+ 1

2x
2 + 1

12x
3 + 1

48x
4 + 1

192x
5 +O

(
x6))

+
(
1− 3

4x
2 − 1

6x
3 − 5

192x
4 − 257

28800x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85� �
AsymptoticDSolveValue[Sin[x]*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
48x

(
x3 + 4x2 + 24x+ 48

)
log(x) + 1

64
(
−3x4 − 16x3 − 80x2 − 64x+ 64

))
+ c2

(
x5

192 + x4

48 + x3

12 + x2

2 + x

)
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37.2.15 problem 7.3.101 (e)
Internal problem ID [4776]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.101 (e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ − y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
Order:=6;
dsolve(cos(x)*diff(y(x),x$2)-sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 + 1

60x
5
)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[Cos[x]*y''[x]-Sin[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

12 + x

)
+ c1

(
x5

60 + x3

6 + 1
)
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37.2.16 problem 7.3.102
Internal problem ID [4777]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.102.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
2−

√
5
2 c1 + x

1
2+

√
5
2 c2 +O

(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x^2*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
1
2

(
1+

√
5
)
+ c2x

1
2

(
1−

√
5
)
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37.2.17 problem 7.3.103
Internal problem ID [4778]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.103.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x− 3

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(x-3/4)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
3x+ 1

24x
2 − 1

360x
3 + 1

8640x
4 − 1

302400x
5 +O(x6)

)
+ c2

((
x2 − 1

3x
3 + 1

24x
4 − 1

360x
5 +O(x6)

)
ln(x) +

(
−2− 2x+ 4

9x
3 − 25

288x
4 + 157

21600x
5 +O(x6)

))
√
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 101� �
AsymptoticDSolveValue[x^2*y''[x]+(x-3/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x11/2

8640 − x9/2

360 + x7/2

24 − x5/2

3

+ x3/2
)
+ c1

(
31x4 − 176x3 + 144x2 + 576x+ 576

576
√
x

− 1
48x

3/2(x2 − 8x+ 24
)
log(x)

)
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37.2.18 problem 7.3.104 (d)
Internal problem ID [4779]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300
Problem number: 7.3.104 (d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 25� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = x(ln(x)c2 + c1) +O
(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x+ c2x log(x)
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38.1.1 problem 15 (x=0)
Internal problem ID [4780]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 15 (x=0).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 25

)
y′′ + 2xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2-25)*diff(y(x),x$2)+2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

50x
2 + 7

15000x
4
)
y(0) +

(
x+ 1

50x
3 + 13

25000x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2-25)*y''[x]+2*x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
13x5

25000 + x3

50 + x

)
+ c1

(
7x4

15000 + x2

50 + 1
)
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38.1.2 problem 15 (x=1)
Internal problem ID [4781]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 15 (x=1).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 25

)
y′′ + 2xy′ + y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-25)*diff(y(x),x$2)+2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + (x− 1)2

48 + (x− 1)3

864 + (x− 1)4

1728 + 29(x− 1)5

414720

)
y(1)

+
(
x− 1 + (x− 1)2

24 + 5(x− 1)3

216 + 17(x− 1)4

6912 + 41(x− 1)5

51840

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x^2-25)*y''[x]+2*x*y'[x]+y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
29(x− 1)5
414720 + (x− 1)4

1728 + 1
864(x− 1)3 + 1

48(x− 1)2 + 1
)

+ c2

(
41(x− 1)5
51840 + 17(x− 1)4

6912 + 5
216(x− 1)3 + 1

24(x− 1)2 + x− 1
)
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38.1.3 problem 16 (x=0)
Internal problem ID [4782]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 16 (x=0).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

5x
2 + 1

75x
3 + 1

750x
4 − 13

75000x
5
)
y(0)

+
(
x+ 1

20x
3 + 1

200x
4 − 13

20000x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
− 13x5

20000 + x4

200 + x3

20 + x

)
+ c1

(
− 13x5

75000 + x4

750 + x3

75 + x2

5 + 1
)
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38.1.4 problem 16 (x=1)
Internal problem ID [4783]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 16 (x=1).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1 + 2(x− 1)2

9 − 2(x− 1)3

243 + (x− 1)4

4374 + 22(x− 1)5

98415

)
y(1)

+
(
x− 1− (x− 1)2

18 + 14(x− 1)3

243 − 7(x− 1)4

4374 − 154(x− 1)5

98415

)
D(y)(1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87� �
AsymptoticDSolveValue[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],{x,1,5}]� �

y(x) → c1

(
22(x− 1)5
98415 + (x− 1)4

4374 − 2
243(x− 1)3 + 2

9(x− 1)2 + 1
)

+ c2

(
−154(x− 1)5

98415 − 7(x− 1)4
4374 + 14

243(x− 1)3 − 1
18(x− 1)2 + x− 1

)
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38.1.5 problem 17
Internal problem ID [4784]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

6

)
y(0) +

(
x+ 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

12 + x

)
+ c1

(
x3

6 + 1
)

6551
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38.1.6 problem 18
Internal problem ID [4785]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)

6552
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38.1.7 problem 19
Internal problem ID [4786]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

y′′ − 2xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

8x
4
)
y(0) +

(
x+ 1

6x
3 + 1

24x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

24 + x3

6 + x

)
+ c1

(
−x4

8 − x2

2 + 1
)

6553
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38.1.8 problem 20
Internal problem ID [4787]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x2 + 1

)
y(0) +

(
x− 1

6x
3 − 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[y''[x]-x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
1− x2)+ c2

(
− x5

120 − x3

6 + x

)

6554
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38.1.9 problem 21
Internal problem ID [4788]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

6x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

6

)
+ c1

(
1− x3

6

)

6555
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38.1.10 problem 22
Internal problem ID [4789]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4
)
y(0) +

(
x− 2

3x
3 + 4

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

15 − 2x3

3 + x

)
+ c1

(
x4

2 − x2 + 1
)

6556
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38.1.11 problem 23
Internal problem ID [4790]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(x− 1) y′′ + y′ = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x-1)*diff(y(x),x$2)+diff(y(x),x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +
(
x+ 1

2x
2 + 1

3x
3 + 1

4x
4 + 1

5x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 39� �
AsymptoticDSolveValue[(x-1)*y''[x]+y'[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

5 + x4

4 + x3

3 + x2

2 + x

)
+ c1
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38.1.12 problem 24
Internal problem ID [4791]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2 + x) y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=6;
dsolve((x+2)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

4x
2 − 1

24x
3 + 1

480x
5
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(x+2)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

480 − x3

24 + x2

4 + 1
)
+ c2x

6558
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38.1.13 problem 25
Internal problem ID [4792]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − (1 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 54� �
Order:=6;
dsolve(diff(y(x),x$2)-(x+1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

2x
2+ 1

6x
3+ 1

6x
4+ 1

15x
5
)
y(0)+

(
x+ 1

2x
2+ 1

2x
3+ 1

4x
4+ 3

20x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[y''[x]-(x+1)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

15 + x4

6 + x3

6 + x2

2 + 1
)
+ c2

(
3x5

20 + x4

4 + x3

2 + x2

2 + x

)

6559
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38.1.14 problem 26
Internal problem ID [4793]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ − 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 25� �
Order:=6;
dsolve((x^2+1)*diff(y(x),x$2)-6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x4 + 3x2 + 1

)
y(0) +

(
x3 + x

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(x^2+1)*y''[x]-6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
(
x3 + x

)
+ c1

(
x4 + 3x2 + 1

)

6560
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38.1.15 problem 27
Internal problem ID [4794]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ + 3xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2+2)*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

4x
2 − 7

96x
4
)
y(0) +

(
x− 1

6x
3 + 7

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+2)*y''[x]+3*x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x5

120 − x3

6 + x

)
+ c1

(
−7x4

96 + x2

4 + 1
)

6561
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38.1.16 problem 28
Internal problem ID [4795]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

8x
4
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

8 − x2

2 + 1
)
+ c2x

6562
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38.1.17 problem 29
Internal problem ID [4796]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

With initial conditions

[y(0) = −2, y′(0) = 6]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([(x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(0) = -2, D(y)(0) = 6],y(x),type='series',x=0);� �

y(x) = −2 + 6x− x2 − 1
3x

3 − 1
12x

4 − 1
60x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(x-1)*y''[x]-x*y'[x]+y[x]==0,{y[0]==-2,y'[0]==6}},y[x],{x,0,5}]� �

y(x) → −x5

60 − x4

12 − x3

3 − x2 + 6x− 2

6563
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38.1.18 problem 30
Internal problem ID [4797]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(1 + x) y′′ − (2− x) y′ + y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([(x+1)*diff(y(x),x$2)-(2-x)*diff(y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 2− x− 2x2 − 1
3x

3 + 1
2x

4 − 1
30x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[{(x+1)*y''[x]-(2-x)*y'[x]+y[x]==0,{y[0]==2,y'[0]==-1}},y[x],{x,0,5}]� �

y(x) → −x5

30 + x4

2 − x3

3 − 2x2 − x+ 2

6564
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38.1.19 problem 31
Internal problem ID [4798]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

With initial conditions

[y(0) = 3, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(0) = 3, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 3− 12x2 + 4x4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22� �
AsymptoticDSolveValue[{y''[x]-2*x*y''[x]+8*y[x]==0,{y[0]==3,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → 16x5

5 − 8x3 − 12x2 + 3

6565
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38.1.20 problem 32
Internal problem ID [4799]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 + 1

)
y′′ + 2xy′ = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(x^2+1)*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
3x

3 + 1
5x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{(x^2+1)*y''[x]+2*x*y'[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x5

5 − x3

3 + x

6566
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38.1.21 problem 33
Internal problem ID [4800]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
Order:=6;
dsolve(diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

120x
5
)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[y''[x]+Sin[x]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
x5

120 − x3

6 + 1
)

6567
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38.1.22 problem 34
Internal problem ID [4801]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ex − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+exp(x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

2x
2− 1

6x
3− 1

120x
5
)
y(0)+

(
x− 1

2x
2+ 1

6x
3− 1

24x
4+ 1

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+Exp[x]*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

120 − x3

6 + x2

2 + 1
)
+ c2

(
x5

120 − x4

24 + x3

6 − x2

2 + x

)

6568
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38.1.23 problem 39
Internal problem ID [4802]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

8x
4
)
y(0) +

(
x− 1

3x
3 + 1

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

15 − x3

3 + x

)
+ c1

(
x4

8 − x2

2 + 1
)
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38.2.1 problem 1
Internal problem ID [4803]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + 4x2y′ + 3y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+4*x^2*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 282� �
AsymptoticDSolveValue[x^3*y''[x]+4*x^2*y'[x]+3*y[x]==0,y[x],{x,0,5}]� �
y(x)

→
c1e

− 2i
√
3√
x

(
− 14315125825ix9/2

8796093022208
√
3

+ 8083075ix7/2

4294967296
√
3

− 15015i
√
3 x5/2

8388608 + 385i
√
3 x3/2

8192 + 930483178625x5

844424930131968 −
509233725x4

549755813888 +
425425x3

268435456 −
5005x2

524288 −
315x
512 − 35i

√
x

16
√
3

+ 1
)

x5/4

+
c2e

2i
√
3√
x

(
14315125825ix9/2

8796093022208
√
3

− 8083075ix7/2

4294967296
√
3

+ 15015i
√
3 x5/2

8388608 − 385i
√
3 x3/2

8192 + 930483178625x5

844424930131968 −
509233725x4

549755813888 +
425425x3

268435456 −
5005x2

524288 −
315x
512 + 35i

√
x

16
√
3

+ 1
)

x5/4
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38.2.2 problem 2
Internal problem ID [4804]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 3)2 y′′ − y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*(x+3)^2*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

18x− 11
972x

2 + 277
104976x

3 − 12539
18895680x

4 + 893821
5101833600x

5 +O
(
x6))

+ c2

(
ln(x)

(
1
9x+ 1

162x
2 − 11

8748x
3 + 277

944784x
4 − 12539

170061120x
5 +O

(
x6))

+
(
1− 5

108x
2 + 167

26244x
3 − 13583

11337408x
4 + 1327279

5101833600x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x*(x+3)^2*y''[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x(277x3 − 1188x2 + 5832x+ 104976) log(x)

944784

+ 3037x4 + 864x3 − 174960x2 + 6298560x+ 11337408
11337408

)
+ c2

(
− 12539x5

18895680 + 277x4

104976 − 11x3

972 + x2

18 + x

)
6572
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38.2.3 problem 3
Internal problem ID [4805]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 9

)2
y′′ + (x+ 3) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2-9)^2*diff(y(x),x$2)+(x+3)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

81x
2 + 1

6561x
3 − 289

708588x
4 + 304

23914845x
5
)
y(0)

+
(
x− 1

54x
2 − 13

2187x
3 − 131

236196x
4 − 596

1594323x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(x^2-9)^2*y''[x]+(x+3)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
304x5

23914845−
289x4

708588+
x3

6561−
x2

81+1
)
+c2

(
− 596x5

1594323−
131x4

236196−
13x3

2187−
x2

54+x

)

6573
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38.2.4 problem 4
Internal problem ID [4806]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x
+ y

(x− 1)3
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 52� �
Order:=6;
dsolve(diff(y(x),x$2)-1/x*diff(y(x),x)+1/(x-1)^3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
(
1 + 1

8x
2 + 1

5x
3 + 49

192x
4 + 423

1400x
5 +O

(
x6))

+ c2

(
ln(x)

(
−x2 − 1

8x
4 − 1

5x
5 +O

(
x6))+

(
−2− 2x3 − 45

32x
4 − 34

25x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 71� �
AsymptoticDSolveValue[y''[x]-1/x*y'[x]+1/(x-1)^3*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
16
(
x2+8

)
x2 log(x)+ 1

64
(
−5x4+64x3−400x2+64

))
+c2

(
49x6

192 + x5

5 + x4

8 +x2
)

6574
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38.2.5 problem 5
Internal problem ID [4807]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 4x

)
y′′ − 2xy′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 60� �
Order:=6;
dsolve((x^3+4*x)*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
24x

2 + 1
48x

3 − 1
384x

4 − 5
2304x

5 +O
(
x6))

+ c2

(
ln(x)

(
−3
2x+ 3

4x
2 − 1

16x
3 − 1

32x
4 + 1

256x
5 +O

(
x6))

+
(
1 + 1

2x− 7
4x

2 + 31
96x

3 + 1
24x

4 − 67
3072x

5 +O
(
x6)))

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 85� �
AsymptoticDSolveValue[(x^3+4*x)*y''[x]-2*x*y'[x]+6*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
96
(
7x4 + 37x3 − 240x2 + 192x+ 96

)
− 1

32x
(
x3 + 2x2 − 24x+ 48

)
log(x)

)
+ c2

(
− x5

384 + x4

48 + x3

24 − x2

2 + x

)

6575
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38.2.6 problem 6
Internal problem ID [4808]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x− 5)2 y′′ + 4xy′ +
(
x2 − 25

)
y = 0

With the expansion point for the power series method at x = 0.

6576



38.2. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 1179� �
Order:=6;
dsolve(x^2*(x-5)^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2-25)*y(x)=0,y(x),type='series',x=0);� �
y(x)

= c1x
21
50−

√
2941
50

1 + −1166− 4
√
2941

−3125 + 125
√
2941

x− 9
15625

879
√
2941 − 79709(

−25 +
√
2941

)(
−50 +

√
2941

)x2

+
15291084

√
2941

1953125 − 906742764
1953125(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)x3

− 12
244140625

−122814219551 + 2200649681
√
2941(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)x4

+
−10008934775328384

152587890625 + 181292058002304
√
2941

152587890625(
−25 +

√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)(
−125 +

√
2941

)x5

+O
(
x6)+ c2x

21
50+

√
2941
50

1+ 1166− 4
√
2941

125
√
2941 + 3125

x+
7911

√
2941

15625 + 717381
15625(√

2941 + 25
)(

50 +
√
2941

)x2

+
15291084

√
2941

1953125 + 906742764
1953125(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)x3

+
1473770634612

244140625 + 26407796172
√
2941

244140625(√
2941 + 25

)(
50 +

√
2941

)(√
2941 + 75

)(
100 +

√
2941

)x4

+
10008934775328384

152587890625 + 181292058002304
√
2941

152587890625(√
2941 + 25

)(
50 +

√
2941

)(√
2941 + 75

)(
100 +

√
2941

)(
125 +

√
2941

)x5

+O
(
x6)
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 5384� �
AsymptoticDSolveValue[x^2*(x-5)^2*y''[x]+4*x*y'[x]+(x^2-25)*y[x]==0,y[x],{x,0,5}]� �
Too large to display

6578
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38.2.7 problem 7
Internal problem ID [4809]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + x− 6

)
y′′ + (x+ 3) y′ + (x− 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
Order:=6;
dsolve((x^2+x-6)*diff(y(x),x$2)+(x+3)*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
2 − 1

108x
3 − 17

2592x
4 − 7

2160x
5
)
y(0)

+
(
x+ 1

4x
2 + 1

36x
3 + 23

864x
4 + 13

1440x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(x^2+x-6)*y''[x]+(x+3)*y'[x]+(x-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− 7x5

2160 − 17x4

2592 − x3

108 − x2

6 + 1
)
+ c2

(
13x5

1440 + 23x4

864 + x3

36 + x2

4 + x

)

6579
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38.2.8 problem 8
Internal problem ID [4810]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + 1

)2
y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*(x^2+1)^2*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 + 23
144x

3 − 167
2880x

4 − 7993
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 − 23

144x
4 + 167

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 19

36x
3 + 85

1728x
4 − 21907

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x*(x^2+1)^2*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
361x4 + 1056x3 − 2160x2 + 1728x+ 1728

1728

− 1
144x

(
23x3 + 12x2 − 72x+ 144

)
log(x)

)
+ c2

(
−167x5

2880 + 23x4

144 + x3

12 − x2

2 + x

)
6580
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38.2.9 problem 9
Internal problem ID [4811]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3(x2 − 25
)
(x− 2)2 y′′ + 3x(x− 2) y′ + 7(x+ 5) y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*(x^2-25)*(x-2)^2*diff(y(x),x$2)+3*x*(x-2)*diff(y(x),x)+7*(x+5)*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 99� �
AsymptoticDSolveValue[x^3*(x^2-25)*(x-2)^2*y''[x]+3*x*(x-2)*y'[x]+7*(x+5)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−1337698720169782190618881x5

352638738432 + 42840301537653264505x4

3265173504

− 344729362309955x3

7558272 + 3590248795x2

23328 − 50309x
108 + 1

)
x35/6

+
c1e

3
50
/
x
(
−37907198008560463448473952765642999x5

5380840125000000000000000000 + 27497874350326089989823180601x4

7971615000000000000000 + 10649898771731482781701x3

14762250000000000 + 975156065160301x2

36450000000 + 41066401x
135000 + 1

)
x1159/300

6581
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38.2.10 problem 10
Internal problem ID [4812]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 − 2x2 + 3x

)2
y′′ + x(x− 3)2 y′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 47� �
Order:=6;
dsolve((x^3-2*x^2+3*x)^2*diff(y(x),x$2)+x*(x-3)^2*diff(y(x),x)-(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

2
3
(
1 + 1

45x+ 149
3240x

2 + 2701
192456x

3 + 236933
121247280x

4 − 67092967
92754169200x

5 +O(x6)
)
+ c1

(
1 + 13

9 x− 5
162x

2 + 1591
30618x

3 + 106583
5511240x

4 + 7435523
3224075400x

5 +O(x6)
)

x
1
3

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 90� �
AsymptoticDSolveValue[(x^3-2*x^2+3*x)^2*y''[x]+x*(x-3)^2*y'[x]-(x+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
− 67092967x5

92754169200 + 236933x4

121247280 + 2701x3

192456 + 149x2

3240 + x

45 + 1
)

+
c2
(

7435523x5

3224075400 +
106583x4

5511240 + 1591x3

30618 − 5x2

162 +
13x
9 + 1

)
3
√
x

6582
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38.2.11 problem 11
Internal problem ID [4813]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + 5(1 + x) y′ +

(
x2 − x

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve((x^2-1)*diff(y(x),x$2)+5*(x+1)*diff(y(x),x)+(x^2-x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

6x
3− 1

8x
4− 3

10x
5
)
y(0)+

(
x+ 5

2x
2+5x3+ 26

3 x4+ 1661
120 x5

)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+5*(x+1)*y'[x]+(x^2-x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−3x5

10 − x4

8 − x3

6 + 1
)
+ c2

(
1661x5

120 + 26x4

3 + 5x3 + 5x2

2 + x

)

6583
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38.2.12 problem 12
Internal problem ID [4814]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ 3) y′ + 7yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 56� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(x+3)*diff(y(x),x)+7*x^2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 7

15x
3 + 7

120x
4 − 1

150x
5 +O(x6)

)
x2 + ln(x)

(
2x2 − 14

15x
5 +O(x6)

)
c2 +

(
−2 + 4x− 3x2 + 4x3 − 4x4 + 547

225x
5 +O(x6)

)
c2

x2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 55� �
AsymptoticDSolveValue[x*y''[x]+(x+3)*y'[x]+7*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
7x4

120 − 7x3

15 + 1
)
+ c1

(
2x4 − 2x3 + 2x2 − 2x+ 1

x2 − log(x)
)

6584
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38.2.13 problem 13
Internal problem ID [4815]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
5
3x+ x2

)
y′ − y

3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 39� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(5/3*x+x^2)*diff(y(x),x)-1/3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1− 1

7x+ 1
35x

2 − 1
195x

3 + 1
1248x

4 − 1
9120x

5 +O(x6)
)
+ c1(1− 3x+O(x6))

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+(5/3*x+x^2)*y'[x]-1/3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
− x5

9120 + x4

1248 − x3

195 + x2

35 − x

7 + 1
)
+ c2(1− 3x)

x

6585
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38.2.14 problem 14
Internal problem ID [4816]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 10x+ 25x2 − 250

9 x3 + 625
36 x4 − 125

18 x5 +O
(
x6))

+
(
20x− 75x2 + 2750

27 x3 − 15625
216 x4 + 3425

108 x5 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 105� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+10*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
−125x5

18 + 625x4

36 − 250x3

9 + 25x2 − 10x+1
)
+ c2

(
3425x5

108 − 15625x4

216 + 2750x3

27

− 75x2 +
(
−125x5

18 + 625x4

36 − 250x3

9 + 25x2 − 10x+ 1
)
log(x) + 20x

)

6586
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38.2.15 problem 15
Internal problem ID [4817]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
2

(
1− 2

5x+ 2
35x

2 − 4
945x

3 + 2
10395x

4 − 4
675675x

5 +O
(
x6))

+ c2

(
1 + 2x− 2x2 + 4

9x
3 − 2

45x
4 + 4

1575x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81� �
AsymptoticDSolveValue[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x5

1575 − 2x4

45 + 4x3

9 − 2x2 + 2x+ 1
)

+ c1

(
− 4x5

675675 + 2x4

10395 − 4x3

945 + 2x2

35 − 2x
5 + 1

)
x3/2

6587
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38.2.16 problem 16
Internal problem ID [4818]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 32� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)+5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2
(
1− 1

14x
2 + 1

616x
4 +O(x6)

)
x

3
2 + c1

(
1− 1

2x
2 + 1

40x
4 +O(x6)

)
x

3
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 47� �
AsymptoticDSolveValue[2*x*y''[x]+5*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

616 − x2

14 + 1
)
+

c2
(

x4

40 −
x2

2 + 1
)

x3/2

6588
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38.2.17 problem 17
Internal problem ID [4819]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + y′

2 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*x*diff(y(x),x$2)+1/2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
7
8

(
1− 2

15x+ 2
345x

2 − 4
32085x

3 + 2
1251315x

4 − 4
294059025x

5 +O
(
x6))

+ c2

(
1− 2x+ 2

9x
2 − 4

459x
3 + 2

11475x
4 − 4

1893375x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83� �
AsymptoticDSolveValue[4*x*y''[x]+1/2*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
− 4x5

1893375 + 2x4

11475 − 4x3

459 + 2x2

9 − 2x+ 1
)

+ c1x
7/8
(
− 4x5

294059025 + 2x4

1251315 − 4x3

32085 + 2x2

345 − 2x
15 + 1

)

6589
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38.2.18 problem 18
Internal problem ID [4820]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − xy′ + y
(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 33� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 1

6x
2 + 1

168x
4 +O

(
x6))+ c2x

(
1− 1

10x
2 + 1

360x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(x^2+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x4

360 − x2

10 + 1
)
+ c2

√
x

(
x4

168 − x2

6 + 1
)

6590
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38.2.19 problem 19
Internal problem ID [4821]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

3xy′′ + (2− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 44� �
Order:=6;
dsolve(3*x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1 + 1

3x+ 1
18x

2 + 1
162x

3 + 1
1944x

4 + 1
29160x

5 +O
(
x6))

+ c2

(
1 + 1

2x+ 1
10x

2 + 1
80x

3 + 1
880x

4 + 1
12320x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85� �
AsymptoticDSolveValue[3*x*y''[x]+(2-x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1
3
√
x

(
x5

29160 + x4

1944 + x3

162 + x2

18 + x

3 + 1
)
+ c2

(
x5

12320 + x4

880 + x3

80 + x2

10 + x

2 + 1
)

6591
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38.2.20 problem 20
Internal problem ID [4822]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x− 2

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-(x-2/9)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1 + 3

2x+ 9
20x

2 + 9
160x

3 + 27
7040x

4 + 81
492800x

5 +O
(
x6))

+ c2x
2
3

(
1 + 3

4x+ 9
56x

2 + 9
560x

3 + 27
29120x

4 + 81
2329600x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*y''[x]-(x-2/9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
3
√
x

(
81x5

492800 + 27x4

7040 + 9x3

160 + 9x2

20 + 3x
2 + 1

)
+ c1x

2/3
(

81x5

2329600 + 27x4

29120 + 9x3

560 + 9x2

56 + 3x
4 + 1

)

6592
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38.2.21 problem 21
Internal problem ID [4823]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2xy′′ − (3 + 2x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)-(3+2*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
5
2

(
1 + 4

7x+ 4
21x

2 + 32
693x

3 + 80
9009x

4 + 64
45045x

5 +O
(
x6))

+ c2

(
1 + 1

3x− 1
6x

2 − 1
6x

3 − 5
72x

4 − 7
360x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85� �
AsymptoticDSolveValue[2*x*y''[x]-(3+2*x)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c2

(
−7x5

360−
5x4

72 − x3

6 − x2

6 + x

3 +1
)
+c1

(
64x5

45045 +
80x4

9009 +
32x3

693 + 4x2

21 + 4x
7 +1

)
x5/2

6593
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38.2.22 problem 22
Internal problem ID [4824]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 4

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-4/9)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1− 3

20x
2 + 9

1280x
4 +O(x6)

)
+ c1

(
1− 3

4x
2 + 9

128x
4 +O(x6)

)
x

2
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-4/9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
2/3
(

9x4

1280 − 3x2

20 + 1
)
+

c2
(

9x4

128 −
3x2

4 + 1
)

x2/3

6594
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38.2.23 problem 23
Internal problem ID [4825]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9x2y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 47� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+9*x^2*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
3

(
1− 1

2x+ 1
5x

2 − 7
120x

3 + 7
528x

4 − 13
5280x

5 +O
(
x6))

+ c2x
2
3

(
1− 1

2x+ 5
28x

2 − 1
21x

3 + 11
1092x

4 − 11
6240x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 90� �
AsymptoticDSolveValue[9*x^2*y''[x]+9*x^2*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
3
√
x

(
−13x5

5280 + 7x4

528 − 7x3

120 + x2

5 − x

2 + 1
)

+ c1x
2/3
(
−11x5

6240 + 11x4

1092 − x3

21 + 5x2

28 − x

2 + 1
)

6595
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38.2.24 problem 24
Internal problem ID [4826]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 3xy′ + (2x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(2*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
2
(
1− 2

5x+ 2
35x

2 − 4
945x

3 + 2
10395x

4 − 4
675675x

5 +O(x6)
)
+ c1

(
1 + 2x− 2x2 + 4

9x
3 − 2

45x
4 + 4

1575x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[2*x^2*y''[x]+3*x*y'[x]+(2*x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− 4x5

675675 + 2x4

10395 − 4x3

945 + 2x2

35 − 2x
5 + 1

)

+
c2
(

4x5

1575 −
2x4

45 + 4x3

9 − 2x2 + 2x+ 1
)

x

6596
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38.2.25 problem 25
Internal problem ID [4827]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 1

6x
2 + 1

120x
4 +O

(
x6))+

c2
(
1 + 1

2x
2 + 1

24x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 + x

2 + 1
x

)
+ c2

(
x4

120 + x2

6 + 1
)

6597
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38.2.26 problem 26
Internal problem ID [4828]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
x9/2

120 − x5/2

6 +
√
x

)

6598
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38.2.27 problem 27
Internal problem ID [4829]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Laguerre, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
(
1 + O

(
x6))+ (−x+O

(
x6)) ln(x)c2

+
(
1 + x− 1

2x
2 − 1

12x
3 − 1

72x
4 − 1

480x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41� �
AsymptoticDSolveValue[x*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
72
(
−x4 − 6x3 − 36x2 + 144x+ 72

)
− x log(x)

)
+ c2x

6599
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38.2.28 problem 28
Internal problem ID [4830]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′
x

− 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 46� �
Order:=6;
dsolve(diff(y(x),x$2)+3/x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1 + 1

4x
2 + 1

48x
4 +O(x6)

)
x2 + c2

(
ln(x)

(
(−2)x2 − 1

2x
4 +O(x6)

)
+
(
−2 + 3

8x
4 +O(x6)

))
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 57� �
AsymptoticDSolveValue[y''[x]+3/x*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

48 + x2

4 + 1
)
+ c1

(
1
4
(
x2 + 4

)
log(x)− 5x4 + 8x2 − 16

16x2

)

6600
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38.2.29 problem 29
Internal problem ID [4831]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (1− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(1-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O

(
x6))

+
(
−x− 3

4x
2 − 11

36x
3 − 25

288x
4 − 137

7200x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 107� �
AsymptoticDSolveValue[x*y''[x]+(1-x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)

+ c2

(
−137x5

7200 − 25x4

288 − 11x3

36 − 3x2

4 +
(

x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)− x

)

6601
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38.2.30 problem 30
Internal problem ID [4832]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− x+ 1

4x
2 − 1

36x
3 + 1

576x
4 − 1

14400x
5 +O

(
x6))

+
(
2x− 3

4x
2 + 11

108x
3 − 25

3456x
4 + 137

432000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 111� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)

+c2

(
137x5

432000−
25x4

3456 +
11x3

108 − 3x2

4 +
(
− x5

14400 +
x4

576−
x3

36 +
x2

4 −x+1
)
log(x)+2x

)

6602
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38.2.31 problem 31
Internal problem ID [4833]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x− 6) y′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 40� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(x-6)*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
7
(
1− 1

2x+ 5
36x

2 − 1
36x

3 + 7
1584x

4 − 7
11880x

5 +O
(
x6))

+ c2
(
3628800− 1814400x+ 362880x2 − 30240x3 +O

(
x6))

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 63� �
AsymptoticDSolveValue[x*y''[x]+(x-6)*y'[x]-3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x3

120 + x2

10 − x

2 + 1
)
+ c2

(
7x11

1584 − x10

36 + 5x9

36 − x8

2 + x7
)

6603



38.2. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.2.32 problem 32
Internal problem ID [4834]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(x− 1) y′′ + 3y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*(x-1)*diff(y(x),x$2)+3*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4(1 + 2x+ 3x2 + 4x3 + 5x4 + 6x5 +O

(
x6))

+ c2
(
−144− 96x− 48x2 + 48x4 + 96x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 55� �
AsymptoticDSolveValue[x*(x-1)*y''[x]+3*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

3 + x2

3 + 2x
3 + 1

)
+ c2

(
5x8 + 4x7 + 3x6 + 2x5 + x4)

6604
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38.2.33 problem 33
Internal problem ID [4835]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x4y′′ + λy = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^4*diff(y(x),x$2)+lambda*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^4*y''[x]+\[Lambda]*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1xe
i
√
λ

x − ic2xe
− i

√
λ

x

2
√
λ

6605
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38.2.34 problem 36 (a)
Internal problem ID [4836]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 36 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^3*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 222� �
AsymptoticDSolveValue[x^3*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1e
− 2i√

x x3/4
(
−468131288625ix9/2

8796093022208 + 66891825ix7/2

4294967296 − 72765ix5/2

8388608 + 105ix3/2

8192

+ 33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456 − 4725x2

524288 + 15x
512 − 3i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
468131288625ix9/2

8796093022208 − 66891825ix7/2

4294967296 +72765ix5/2

8388608 − 105ix3/2

8192 +33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456−
4725x2

524288+
15x
512 +

3i
√
x

16 +1
)
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38.2.35 problem 36 (b)
Internal problem ID [4837]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 36 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (3x− 1) y′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(3*x-1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 43� �
AsymptoticDSolveValue[x^2*y''[x]+(3*x-1)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
(
120x5 + 24x4 + 6x3 + 2x2 + x+ 1

)
+ c2e

−1/x

x

6607
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38.3 Chapter 6. SERIES SOLUTIONS OF LINEAR
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38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.1 problem 1
Internal problem ID [4838]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/9)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

2
3
(
1− 3

16x
2 + 9

896x
4 +O(x6)

)
+ c1

(
1− 3

8x
2 + 9

320x
4 +O(x6)

)
x

1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
9x4

896 − 3x2

16 + 1
)
+

c2
(

9x4

320 −
3x2

8 + 1
)

3
√
x

6609



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.2 problem 2
Internal problem ID [4839]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 +O(x6)
)
+ c2

(
ln(x)

(
x2 − 1

8x
4 +O(x6)

)
+
(
−2 + 3

32x
4 +O(x6)

))
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

192 − x3

8 + x

)
+ c1

(
1
16x

(
x2 − 8

)
log(x)− 5x4 − 16x2 − 64

64x

)

6610



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.3 problem 3
Internal problem ID [4840]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 25

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 35� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-25)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

5(1− 1
14x

2 + 1
504x

4 +O(x6)
)
+ c2(2880 + 480x2 + 120x4 +O(x6))
x

5
2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-25)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3/2

24 + 1
x5/2 + 1

6
√
x

)
+ c2

(
x13/2

504 − x9/2

14 + x5/2
)

6611



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.4 problem 4
Internal problem ID [4841]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 16xy′ +
(
16x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 35� �
Order:=6;
dsolve(16*x^2*diff(y(x),x$2)+16*x*diff(y(x),x)+(16*x^2-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2
√
x
(
1− 1

5x
2 + 1

90x
4 +O(x6)

)
+ c1

(
1− 1

3x
2 + 1

42x
4 +O(x6)

)
x

1
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[16*x^2*y''[x]+16*x*y'[x]+(16*x^2-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
4
√
x

(
x4

90 − x2

5 + 1
)
+

c2
(

x4

42 −
x2

3 + 1
)

4
√
x

6612



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.5 problem 5
Internal problem ID [4842]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 + 1

64x
4 +O

(
x6))+

(
1
4x

2 − 3
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 − x2

4 + 1
)
+ c2

(
−3x4

128 + x2

4 +
(
x4

64 − x2

4 + 1
)
log(x)

)

6613



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.6 problem 6
Internal problem ID [4843]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

xy′′ + y′ +
(
x− 4

x

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 47� �
Order:=6;
dsolve(diff(x*diff(y(x),x),x)+(x-4/x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c1x
4(1− 1

12x
2 + 1

384x
4 +O(x6)

)
+ c2(ln(x) (9x4 +O(x6)) + (−144− 36x2 +O(x6)))

x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 52� �
AsymptoticDSolveValue[D[x*D[y[x],x],x]+(x-4/x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
(x2 + 8)2

64x2 − 1
16x

2 log(x)
)

+ c2

(
x6

384 − x4

12 + x2
)

6614



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.7 problem 7
Internal problem ID [4844]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
9x2 − 4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(9*x^2-4)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1− 3
4x

2 + 27
128x

4 +O(x6)
)
+ c2(ln(x) (729x4 +O(x6)) + (−144− 324x2 +O(x6)))

x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 54� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(9*x^2-4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
(9x2 + 8)2

64x2 − 81
16x

2 log(x)
)

+ c2

(
27x6

128 − 3x4

4 + x2
)
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38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.8 problem 8
Internal problem ID [4845]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
36x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 6x2 + 54

5 x
4 +O(x6)

)
+ c2(1− 18x2 + 54x4 +O(x6))

√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(36*x^2-1/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
54x7/2 − 18x3/2 + 1√

x

)
+ c2

(
54x9/2

5 − 6x5/2 +
√
x

)
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38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.9 problem 9
Internal problem ID [4846]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
25x2 − 4

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(25*x^2-4/9)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
3
(
1− 15

4 x
2 + 1125

256 x
4 +O(x6)

)
+ c1

(
1− 75

4 x
2 + 5625

128 x
4 +O(x6)

)
x

2
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(25*x^2-4/9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
2/3
(
1125x4

256 − 15x2

4 + 1
)
+

c2
(

5625x4

128 − 75x2

4 + 1
)

x2/3
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38.3.10 problem 10
Internal problem ID [4847]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
2x2 − 64

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x^2-64)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

8
(
1− 1

18x
2 + 1

720x
4 +O

(
x6))

+ c2(−27360196043587190784000000− 1954299717399085056000000x2 − 81429154891628544000000x4 +O(x6))
x8

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 46� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(2*x^2-64)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x12

720 − x10

18 + x8
)
+ c1

(
1
x8 + 1

14x6 + 1
336x4

)

6618
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38.3.11 problem 13
Internal problem ID [4848]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 2y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 64� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 2x+ 4

3x
2 − 4

9x
3 + 4

45x
4 − 8

675x
5 +O(x6)

)
x+ c2

(
ln(x)

(
(−4)x+ 8x2 − 16

3 x
3 + 16

9 x
4 − 16

45x
5 +O(x6)

)
+
(
1− 12x2 + 112

9 x3 − 140
27 x

4 + 808
675x

5 +O(x6)
))

x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
4x4

45 − 4x3

9 + 4x2

3 − 2x+ 1
)

+ c1

(
4
9
(
4x3 − 12x2 + 18x− 9

)
log(x)− 188x4 − 480x3 + 540x2 − 108x− 27

27x

)
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38.3.12 problem 14
Internal problem ID [4849]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 3y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 46� �
Order:=6;
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 +O(x6)
)
+ c2

(
ln(x)

(
x2 − 1

8x
4 +O(x6)

)
+
(
−2 + 3

32x
4 +O(x6)

))
x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 57� �
AsymptoticDSolveValue[x*y''[x]+3*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

192 − x2

8 + 1
)
+ c1

(
1
16
(
x2 − 8

)
log(x)− 5x4 − 16x2 − 64

64x2

)

6620



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.13 problem 15
Internal problem ID [4850]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 42� �
Order:=6;
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

8x
2 + 1

192x
4 +O

(
x6))

+ c2

(
ln(x)

(
x2 − 1

8x
4 +O

(
x6))+

(
−2 + 3

32x
4 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 59� �
AsymptoticDSolveValue[x*y''[x]-y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
16
(
x2 − 8

)
x2 log(x) + 1

64
(
−5x4 + 16x2 + 64

))
+ c2

(
x6

192 − x4

8 + x2
)

6621
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38.3.14 problem 16
Internal problem ID [4851]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − 5y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)-5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

6
(
1− 1

16x
2 + 1

640x
4 +O

(
x6))+ c2

(
−86400− 10800x2 − 1350x4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x*y''[x]-5*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 + x2

8 + 1
)
+ c2

(
x10

640 − x8

16 + x6
)

6622



38.3. Chapter 6. SERIES SOLUTIONS . . . CHAPTER 38. A FIRST COURSE IN . . .

38.3.15 problem 17
Internal problem ID [4852]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+(x^2-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

10x
2 + 1

280x
4 +O

(
x6))+

c2
(
12 + 6x2 − 3

2x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x^2*y''[x]+(x^2-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x3

8 + x

2 + 1
x

)
+ c2

(
x6

280 − x4

10 + x2
)

6623
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38.3.16 problem 18
Internal problem ID [4853]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
16x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 51� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)+(16*x^2+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

(
(ln(x)c2 + c1)

(
1− x2 + 1

4x
4 +O

(
x6))+

(
x2 − 3

8x
4 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 69� �
AsymptoticDSolveValue[4*x^2*y''[x]+(16*x^2+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x4

4 − x2 + 1
)
+ c2

(√
x

(
x2 − 3x4

8

)
+

√
x

(
x4

4 − x2 + 1
)
log(x)

)
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38.3.17 problem 19
Internal problem ID [4854]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 28� �
Order:=6;
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

24x
4 +O

(
x6))+

c2
(
−2 + 1

4x
4 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x*y''[x]+3*y'[x]+x^3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
1− x4

24

)
+ c1

(
1
x2 − x2

8

)
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38.3.18 problem 20
Internal problem ID [4855]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9xy′ +
(
x6 − 36

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 27� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+9*x*diff(y(x),x)+(x^6-36)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + O

(
x6)) c1x2 + c2(−144 + O(x6))

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 16� �
AsymptoticDSolveValue[9*x^2*y''[x]+9*x*y'[x]+(x^6-36)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x
2 + c1

x2
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38.3.19 problem 22(a)
Internal problem ID [4856]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 22(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x4

12

)
y(0) +

(
x+ 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

20 + x

)
+ c1

(
x4

12 + 1
)
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38.3.20 problem 22(b)
Internal problem ID [4857]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 22(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ − 7yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 35� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-7*x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 7

16x
4 +O

(
x6))+

(
− 7
32x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 39� �
AsymptoticDSolveValue[x*y''[x]+y'[x]-7*x^3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
7x4

16 + 1
)
+ c2

((
7x4

16 + 1
)
log(x)− 7x4

32

)
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38.3.21 problem 23
Internal problem ID [4858]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4
)
y(0) +

(
x− 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x3

6 + x

)
+ c1

(
x4

24 − x2

2 + 1
)
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38.3.22 problem 24
Internal problem ID [4859]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x3

120 − x

6 + 1
x

)
+ c1

(
x2

24 + 1
x2 − 1

2

)
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38.3.23 problem 25
Internal problem ID [4860]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 32xy′ +
(
x4 − 12

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 31� �
Order:=6;
dsolve(16*x^2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x^4-12)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x

2(1− 1
384x

4 +O(x6)
)
+ c2

(
−2 + 1

64x
4 +O(x6)

)
x

3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 40� �
AsymptoticDSolveValue[16*x^2*y''[x]+32*x*y'[x]+(x^4-12)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1

x3/2 − x5/2

128

)
+ c2

(√
x − x9/2

384

)
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38.3.24 problem 26
Internal problem ID [4861]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
16x4 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 31� �
Order:=6;
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(16*x^4+3)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
√
x

((
1− 1

5x
4 +O

(
x6))xc1 +

(
1− 1

3x
4 +O

(
x6)) c2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 40� �
AsymptoticDSolveValue[4*x^2*y''[x]-4*x*y'[x]+(16*x^4+3)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(√
x − x9/2

3

)
+ c2

(
x3/2 − x11/2

5

)
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38.4.1 problem 9
Internal problem ID [4862]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 1

3x+ 1
30x

2 − 1
630x

3 + 1
22680x

4 − 1
1247400x

5 +O
(
x6))

+ c2

(
1− x+ 1

6x
2 − 1

90x
3 + 1

2520x
4 − 1

113400x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83� �
AsymptoticDSolveValue[2*x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− x5

1247400 + x4

22680 − x3

630 + x2

30 − x

3 + 1
)

+ c2

(
− x5

113400 + x4

2520 − x3

90 + x2

6 − x+ 1
)
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38.4.2 problem 10
Internal problem ID [4863]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

8x
4
)
y(0) +

(
x+ 1

3x
3 + 1

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

15 + x3

3 + x

)
+ c1

(
x4

8 + x2

2 + 1
)
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38.4.3 problem 11
Internal problem ID [4864]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(x− 1) y′′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve((x-1)*diff(y(x),x$2)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 3

2x
2 + 1

2x
3 + 5

8x
4 + 9

20x
5
)
y(0) +

(
x+ 1

2x
3 + 1

4x
4 + 9

40x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x-1)*y''[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
9x5

40 + x4

4 + x3

2 + x

)
+ c1

(
9x5

20 + 5x4

8 + x3

2 + 3x2

2 + 1
)
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38.4.4 problem 12
Internal problem ID [4865]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 19� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x3

6

)
+ c2x
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38.4.5 problem 13
Internal problem ID [4866]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (2 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)-(x+2)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1 + 1

4x+ 1
20x

2 + 1
120x

3 + 1
840x

4 + 1
6720x

5 +O
(
x6))

+ c2

(
12 + 12x+ 6x2 + 2x3 + 1

2x
4 + 1

10x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x*y''[x]-(x+2)*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
x7

840 + x6

120 + x5

20 + x4

4 + x3
)
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38.4.6 problem 14
Internal problem ID [4867]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
Order:=6;
dsolve(cos(x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x2

2 + 1
)
y(0) +

(
x− 1

6x
3 − 1

60x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35� �
AsymptoticDSolveValue[Cos[x]*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− x2

2

)
+ c2

(
−x5

60 − x3

6 + x

)
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38.4.7 problem 15
Internal problem ID [4868]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

With initial conditions

[y(0) = 3, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 3, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 3− 2x− 3x2 + x3 + x4 − 1
4x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+2*y[x]==0,{y[0]==3,y'[0]==-2}},y[x],{x,0,5}]� �

y(x) → −x5

4 + x4 + x3 − 3x2 − 2x+ 3
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38.4.8 problem 16
Internal problem ID [4869]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.
Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(2 + x) y′′ + 3y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(x+2)*diff(y(x),x$2)+3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
4x

3 + 1
16x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{(x+2)*y''[x]+3*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → x4

16 − x3

4 + x
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39.1.1 problem 6
Internal problem ID [4870]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(1 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
Order:=6;
dsolve((1+x)*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) = y(0) (x+ 1)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9� �
AsymptoticDSolveValue[(1+x)*y'[x]==y[x],y[x],{x,0,5}]� �

y(x) → c1(x+ 1)
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39.1.2 problem 7
Internal problem ID [4871]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 21� �
Order:=6;
dsolve(diff(y(x),x)=-2*x*y(x),y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4
)
y(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20� �
AsymptoticDSolveValue[y'[x]==-2*x*y[x],y[x],{x,0,5}]� �

y(x) → c1

(
x4

2 − x2 + 1
)
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39.1.3 problem 8
Internal problem ID [4872]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − 3y − k = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 24� �
Order:=6;
dsolve(x*diff(y(x),x)-3*y(x)=k,y(x),type='series',x=0);� �

y(x) = c1x
3(1 + O

(
x6))+ (−k

3 + O
(
x6))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 15� �
AsymptoticDSolveValue[x*y'[x]-3*y[x]==k,y[x],{x,0,5}]� �

y(x) → −k

3 + c1x
3
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39.1.4 problem 9
Internal problem ID [4873]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4
)
y(0) +

(
x− 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x3

6 + x

)
+ c1

(
x4

24 − x2

2 + 1
)
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39.1.5 problem 10
Internal problem ID [4874]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)-diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

6x
3− 1

24x
4− 1

120x
5
)
y(0)+

(
x+ 1

2x
2+ 1

6x
3− 1

24x
4− 1

30x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]-y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

120 − x4

24 − x3

6 + 1
)
+ c2

(
−x5

30 − x4

24 + x3

6 + x2

2 + x

)
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39.1.6 problem 11
Internal problem ID [4875]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=6;
dsolve(diff(y(x),x$2)-diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

12x
4 − 1

60x
5
)
y(0) +

(
x+ 1

2x
2 + 1

6x
3 + 1

24x
4 − 1

24x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-y'[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

60 − x4

12 + 1
)
+ c2

(
−x5

24 + x4

24 + x3

6 + x2

2 + x

)
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39.1.7 problem 12
Internal problem ID [4876]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 − 1

3x
4
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

3 − x2 + 1
)
+ c2x
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39.1.8 problem 13
Internal problem ID [4877]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y
(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+(1+x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

24x
4
)
y(0) +

(
x− 1

6x
3 − 1

24x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+(1+x^2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−x5

24 − x3

6 + x

)
+ c1

(
−x4

24 − x2

2 + 1
)
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39.1.9 problem 14
Internal problem ID [4878]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 + 1

2x
4
)
y(0) +

(
x+ x3 + 1

2x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

2 + x3 + x

)
+ c1

(
x4

2 + x2 + 1
)
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39.1.10 problem 16
Internal problem ID [4879]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 4y − 1 = 0

With initial conditions [
y(0) = 5

4

]
With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x)+4*y(x)=1,y(0) = 5/4],y(x),type='series',x=0);� �

y(x) = 5
4 − 4x+ 8x2 − 32

3 x3 + 32
3 x4 − 128

15 x5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36� �
AsymptoticDSolveValue[{y'[x]+4*y[x]==1,{y[0]==125/100}},y[x],{x,0,5}]� �

y(x) → −128x5

15 + 32x4

3 − 32x3

3 + 8x2 − 4x+ 5
4
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39.1.11 problem 17
Internal problem ID [4880]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3xy′ + 2y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=6;
dsolve([diff(y(x),x$2)+3*x*diff(y(x),x)+2*y(x)=0,y(0) = 1, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = 1 + x− x2 − 5
6x

3 + 2
3x

4 + 11
24x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[{y''[x]+3*x*y'[x]+2*y[x]==0,{y[0]==1,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → 11x5

24 + 2x4

3 − 5x3

6 − x2 + x+ 1
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39.1.12 problem 18
Internal problem ID [4881]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

With initial conditions [
y(0) = 0, y′(0) = 15

8

]
With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+30*y(x)=0,y(0) = 0, D(y)(0) = 15/8],y(x),type='series',x=0);� �

y(x) = 15
8 x− 35

4 x3 + 63
8 x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 23� �
AsymptoticDSolveValue[{(1-x^2)*y''[x]-2*x*y'[x]+30*y[x]==0,{y[0]==0,y'[0]==1875/1000}},y[x],{x,0,5}]� �

y(x) → 63x5

8 − 35x3

4 + 15x
8
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39.1.13 problem 19
Internal problem ID [4882]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(x− 2) y′ − xy = 0

With initial conditions

[y(0) = 4]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 16� �
Order:=6;
dsolve([(x-2)*diff(y(x),x)=x*y(x),y(0) = 4],y(x),type='series',x=0);� �

y(x) = 4− x2 − 1
3x

3 + 1
30x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 24� �
AsymptoticDSolveValue[{(x-2)*y'[x]==x*y[x],{y[0]==4}},y[x],{x,0,5}]� �

y(x) → x5

30 − x3

3 − x2 + 4
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39.2.1 problem 2
Internal problem ID [4883]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(x− 2)2 y′′ + (2 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=6;
dsolve((x-2)^2*diff(y(x),x$2)+(x+2)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 1

8x
2 + 1

48x
3 − 1

480x
5
)
y(0) +

(
x− 1

4x
2 − 1

24x
3 + 1

240x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[(x-2)^2*y''[x]+(x+2)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

480 + x3

48 + x2

8 + 1
)
+ c2

(
x5

240 − x3

24 − x2

4 + x

)
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39.2.2 problem 3
Internal problem ID [4884]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

6x
2 + 1

120x
4 +O

(
x6))+

c2
(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 − x

2 + 1
x

)
+ c2

(
x4

120 − x2

6 + 1
)
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39.2.3 problem 4
Internal problem ID [4885]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 + 1

144x
4 − 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3−12x2+72x−144

)
log(x)+−47x4 + 480x3 − 2160x2 + 1728x+ 1728

1728

)
+ c2

(
x5

2880 − x4

144 + x3

12 − x2

2 + x

)
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39.2.4 problem 5
Internal problem ID [4886]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1 + 2x) y′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 43� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5
)
(ln(x)c2 + c1) +O

(
x6)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 78� �
AsymptoticDSolveValue[x*y''[x]+(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
+ c2

(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
log(x)
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39.2.5 problem 6
Internal problem ID [4887]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2x3y′ +
(
x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 58� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*x^3*diff(y(x),x)+(x^2-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + x+ 1

3x
2 − 7

36x
3 − 97

360x
4 − 517

5400x
5 +O

(
x6))

+ c2

(
ln(x)

(
2x+ 2x2 + 2

3x
3 − 7

18x
4 − 97

180x
5 +O

(
x6))

+
(
1− 3x2 − 31

18x
3 − 85

216x
4 + 4067

5400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83� �
AsymptoticDSolveValue[x*y''[x]+2*x^3*y'[x]+(x^2-2)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
216
(
−x4− 516x3− 1080x2− 432x+216

)
− 1

18x
(
7x3− 12x2− 36x− 36

)
log(x)

)
+ c2

(
−97x5

360 − 7x4

36 + x3

3 + x2 + x

)
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39.2.6 problem 7
Internal problem ID [4888]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

2x
2− 1

6x
3+ 1

24x
4− 1

30x
5
)
y(0)+

(
x+ 1

6x
3− 1

12x
4+ 1

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+(x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x4

12 + x3

6 + x

)
+ c1

(
−x5

30 + x4

24 − x3

6 + x2

2 + 1
)
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39.2.7 problem 8
Internal problem ID [4889]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 + 1

64x
4 +O

(
x6))+

(
1
4x

2 − 3
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 − x2

4 + 1
)
+ c2

(
−3x4

128 + x2

4 +
(
x4

64 − x2

4 + 1
)
log(x)

)
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39.2.8 problem 9
Internal problem ID [4890]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(x− 1) y′′ − (1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 26� �
Order:=6;
dsolve(2*x*(x-1)*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x
(
1 + O

(
x6))+ c2

(
1 + x+O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
AsymptoticDSolveValue[2*x*(x-1)*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x + c2(x+ 1)

6666



39.2. Chapter 5. Series Solutions of ODEs. . . . CHAPTER 39. ADVANCED . . .

39.2.9 problem 10
Internal problem ID [4891]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ + 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 2

3x
2 + 2

15x
4 +O

(
x6))+

c2
(
1− 2x2 + 2

3x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+4*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
2x3

3 − 2x+ 1
x

)
+ c2

(
2x4

15 − 2x2

3 + 1
)

6667
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39.2.10 problem 11
Internal problem ID [4892]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2− 2x) y′ + (x− 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O

(
x6))

+
c2
(
1 + 2x+ 3

2x
2 + 2

3x
3 + 5

24x
4 + 1

20x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
5x3

24 + 2x2

3 + 3x
2 + 1

x
+ 2
)
+ c2

(
x4

24 + x3

6 + x2

2 + x+ 1
)

6668
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39.2.11 problem 12
Internal problem ID [4893]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 6xy′ +
(
4x2 + 6

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+6*x*diff(y(x),x)+(4*x^2+6)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 2

3x
2 + 2

15x
4 +O(x6)

)
x+ c2

(
1− 2x2 + 2

3x
4 +O(x6)

)
x3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x^2*y''[x]+6*x*y'[x]+(4*x^2+6)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
x3 + 2x

3 − 2
x

)
+ c2

(
2x2

15 + 1
x2 − 2

3

)
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39.2.12 problem 13
Internal problem ID [4894]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 43� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)

6670
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39.2.13 problem 15
Internal problem ID [4895]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2x(1− x) y′′ − (1 + 6x) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 44� �
Order:=6;
dsolve(2*x*(1-x)*diff(y(x),x$2)-(1+6*x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
2

(
1 + 5

2x+ 35
8 x2 + 105

16 x3 + 1155
128 x4 + 3003

256 x5 +O
(
x6))

+ c2

(
1− 2x− 8x2 − 16x3 − 128

5 x4 − 256
7 x5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 79� �
AsymptoticDSolveValue[2*x*(1-x)*y''[x]-(1+6*x)*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−256x5

7 − 128x4

5 − 16x3 − 8x2 − 2x+ 1
)

+ c1

(
3003x5

256 + 1155x4

128 + 105x3

16 + 35x2

8 + 5x
2 + 1

)
x3/2

6671
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39.2.14 problem 16
Internal problem ID [4896]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
1
2 + 2x

)
y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 36� �
Order:=6;
dsolve(x*(1-x)*diff(y(x),x$2)+(1/2+2*x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1+ 1

2x−
1
40x

2 − 1
560x

3 − 1
2688x

4 − 1
8448x

5 +O
(
x6))+ c2

(
1+ 4x+O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 55� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+(1/2+2*x)*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− x5

8448 − x4

2688 − x3

560 − x2

40 + x

2 + 1
)
+ c2(4x+ 1)

6672



39.2. Chapter 5. Series Solutions of ODEs. . . . CHAPTER 39. ADVANCED . . .

39.2.15 problem 17
Internal problem ID [4897]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + y′ + 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*x*diff(y(x),x$2)+diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
4

(
1− 8

7x+ 32
77x

2 − 256
3465x

3 + 512
65835x

4 − 4096
7571025x

5 +O
(
x6))

+ c2

(
1− 8x+ 32

5 x2 − 256
135x

3 + 512
1755x

4 − 4096
149175x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83� �
AsymptoticDSolveValue[4*x*y''[x]+y'[x]+8*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−4096x5

149175 + 512x4

1755 − 256x3

135 + 32x2

5 − 8x+ 1
)

+ c1x
3/4
(
− 4096x5

7571025 + 512x4

65835 − 256x3

3465 + 32x2

77 − 8x
7 + 1

)
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39.2.16 problem 18
Internal problem ID [4898]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
Order:=6;
dsolve(4*(t^2-3*t+2)*diff(y(t),t$2)-2*diff(y(t),t)+y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1− 1

16t
2 − 7

192t
3 − 73

3072t
4 − 1037

61440t
5
)
y(0)

+
(
t+ 1

8t
2 + 5

96t
3 + 47

1536t
4 + 643

30720t
5
)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[4*(t^2-3*t+2)*y''[t]-2*y'[t]+y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
−1037t5

61440 − 73t4
3072 − 7t3

192 − t2

16 + 1
)
+ c2

(
643t5
30720 + 47t4

1536 + 5t3
96 + t2

8 + t

)
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39.2.17 problem 19
Internal problem ID [4899]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve(2*(t^2-5*t+6)*diff(y(t),t$2)+(2*t-3)*diff(y(t),t)-8*y(t)=0,y(t),type='series',t=0);� �

y(t) =
(
1 + 1

3t
2 + 13

108t
3 + 299

5184t
4 + 923

34560t
5
)
y(0)

+
(
t+ 1

8t
2 + 37

288t
3 + 851

13824t
4 + 2627

92160t
5
)
D(y)(0) +O

(
t6
)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[2*(t^2-5*t+6)*y''[t]+(2*t-3)*y'[t]-8*y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
923t5
34560 + 299t4

5184 + 13t3
108 + t2

3 + 1
)
+ c2

(
2627t5
92160 + 851t4

13824 + 37t3
288 + t2

8 + t

)
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39.2.18 problem 20
Internal problem ID [4900]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3t(t+ 1) y′′ + y′t− y = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 42� �
Order:=6;
dsolve(3*t*(1+t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t)=0,y(t),type='series',t=0);� �

y(t) = ln(t)
(
1
3t+O

(
t6
))

c2 + c1t
(
1 + O

(
t6
))

+
(
1− 1

3t−
2
9t

2 + 7
81t

3 − 35
729t

4 + 91
2916t

5 +O
(
t6
))

c2

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 43� �
AsymptoticDSolveValue[3*t*(1+t)*y''[t]+t*y'[t]-y[t]==0,y[t],{t,0,5}]� �

y(t) → c1

(
1
729
(
−35t4 + 63t3 − 162t2 + 243t+ 729

)
+ 1

3t log(t)
)
+ c2t
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39.3 Chapter 5. Series Solutions of ODEs. Special
Functions. Problem set 5.4. Bessels Equation
page 195

Local contents
39.3.1 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6678
39.3.2 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6679
39.3.3 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6680
39.3.4 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6681
39.3.5 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6682
39.3.6 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6683
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39.3.1 problem 2
Internal problem ID [4901]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 4

49

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-4/49)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

4
7
(
1− 7

36x
2 + 49

4608x
4 +O(x6)

)
+ c1

(
1− 7

20x
2 + 49

1920x
4 +O(x6)

)
x

2
7

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-4/49)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
2/7
(
49x4

4608 − 7x2

36 + 1
)
+

c2
(

49x4

1920 −
7x2

20 + 1
)

x2/7
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39.3.2 problem 3
Internal problem ID [4902]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + y

4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+1/4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

4x+ 1
64x

2 − 1
2304x

3 + 1
147456x

4 − 1
14745600x

5 +O
(
x6)) (ln(x)c2 + c1)

+
(
1
2x− 3

64x
2 + 11

6912x
3 − 25

884736x
4 + 137

442368000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 117� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+1/4*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
− x5

14745600 +
x4

147456−
x3

2304 +
x2

64−
x

4 +1
)
+c2

(
137x5

442368000−
25x4

884736 +
11x3

6912

− 3x2

64 +
(
− x5

14745600 + x4

147456 − x3

2304 + x2

64 − x

4 + 1
)
log(x) + x

2

)
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39.3.3 problem 4
Internal problem ID [4903]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
e−2x − 1

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(exp(-2*x)-1/9)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 4

9x
2+1

3x
3− 65

486x
4+ 1

135x
5
)
y(0)+

(
x− 4

27x
3+1

6x
4− 227

2430x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+(Exp[-2*x]-1/9)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−227x5

2430 + x4

6 − 4x3

27 + x

)
+ c1

(
x5

135 − 65x4

486 + x3

3 − 4x2

9 + 1
)
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39.3.4 problem 6
Internal problem ID [4904]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x+ 3

4

)
y

4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+1/4*(x+3/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1− 1

2x+ 1
24x

2 − 1
720x

3 + 1
40320x

4 − 1
3628800x

5 +O
(
x6))

+ c2x
3
4

(
1− 1

6x+ 1
120x

2 − 1
5040x

3 + 1
362880x

4 − 1
39916800x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x^2*y''[x]+1/4*(x+3/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2
4
√
x

(
− x5

3628800 + x4

40320 − x3

720 + x2

24 − x

2 + 1
)

+ c1x
3/4
(
− x5

39916800 + x4

362880 − x3

5040 + x2

120 − x

6 + 1
)
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39.3.5 problem 7
Internal problem ID [4905]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (x2 − 1) y
4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+1/4*(x^2-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

24x
2 + 1

1920x
4 +O(x6)

)
+ c2

(
1− 1

8x
2 + 1

384x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+1/4*(x^2-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x7/2

384 − x3/2

8 + 1√
x

)
+ c2

(
x9/2

1920 − x5/2

24 +
√
x

)
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39.3.6 problem 8
Internal problem ID [4906]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels Equa-
tion page 195
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 2x)2 y′′ + 2(1 + 2x) y′ + 16x(1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve((2*x+1)^2*diff(y(x),x$2)+2*(2*x+1)*diff(y(x),x)+16*x*(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 8

3x
3+ 16

3 x4− 152
15 x5

)
y(0)+

(
x−x2+ 4

3x
3− 10

3 x4+ 104
15 x5

)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61� �
AsymptoticDSolveValue[(2*x+1)^2*y''[x]+2*(2*x+1)*y'[x]+16*x*(x+1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−152x5

15 + 16x4

3 − 8x3

3 + 1
)
+ c2

(
104x5

15 − 10x4

3 + 4x3

3 − x2 + x

)

6683
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39.4 Chapter 5. Series Solutions of ODEs. Special
Functions. Problem set 5.5. Bessel Functions
Y(x). General Solution page 200

Local contents
39.4.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6685
39.4.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6687
39.4.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6688
39.4.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6689
39.4.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6690
39.4.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6691
39.4.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6692
39.4.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6693
39.4.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6694
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39.4.1 problem 1
Internal problem ID [4907]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 6

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 97� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-6)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
6

1 + 1
−4 + 4

√
6
x2 + 1

32
1(

−2 +
√
6
)(

−1 +
√
6
)x4 +O

(
x6)

+ c2x
√
6

1− 1
4 + 4

√
6
x2 + 1

32
1(

2 +
√
6
)(

1 +
√
6
)x4 +O

(
x6)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-6)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

 x4(
−4−

√
6 +

(
1−

√
6
)(

2−
√
6
))(

−2−
√
6 +

(
3−

√
6
)(

4−
√
6
))

− x2

−4−
√
6 +

(
1−

√
6
)(

2−
√
6
) + 1

x−
√
6

+ c1

 x4(
−4 +

√
6 +

(
1 +

√
6
)(

2 +
√
6
))(

−2 +
√
6 +

(
3 +

√
6
)(

4 +
√
6
))

− x2

−4 +
√
6 +

(
1 +

√
6
)(

2 +
√
6
) + 1

x
√
6

6686
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39.4.2 problem 2
Internal problem ID [4908]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 5y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)+5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c1x
4(1− 1

12x
2 + 1

384x
4 +O(x6)

)
+ c2(ln(x) (9x4 +O(x6)) + (−144− 36x2 +O(x6)))

x4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 47� �
AsymptoticDSolveValue[x*y''[x]+5*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

384 − x2

12 + 1
)
+ c1

(
(x2 + 8)2

64x4 − log(x)
16

)
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39.4.3 problem 3
Internal problem ID [4909]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9xy′ +
(
36x4 − 16

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 31� �
Order:=6;
dsolve(9*x^2*diff(y(x),x$2)+9*x*diff(y(x),x)+(36*x^4-16)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c2x

8
3
(
1− 3

20x
4 +O(x6)

)
+ c1

(
1− 3

4x
4 +O(x6)

)
x

4
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
AsymptoticDSolveValue[9*x^2*y''[x]+9*x*y'[x]+(36*x^4-16)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1− 3x4

20

)
x4/3 +

c2
(
1− 3x4

4

)
x4/3
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39.4.4 problem 4
Internal problem ID [4910]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x3

6

)
y(0) +

(
x− 1

12x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

12

)
+ c1

(
1− x3

6

)

6689
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39.4.5 problem 5
Internal problem ID [4911]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + 4y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 59� �
Order:=6;
dsolve(4*x*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

4x+ 1
64x

2 − 1
2304x

3 + 1
147456x

4 − 1
14745600x

5 +O
(
x6)) (ln(x)c2 + c1)

+
(
1
2x− 3

64x
2 + 11

6912x
3 − 25

884736x
4 + 137

442368000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 117� �
AsymptoticDSolveValue[4*x*y''[x]+4*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
− x5

14745600 +
x4

147456−
x3

2304 +
x2

64−
x

4 +1
)
+c2

(
137x5

442368000−
25x4

884736 +
11x3

6912

− 3x2

64 +
(
− x5

14745600 + x4

147456 − x3

2304 + x2

64 − x

4 + 1
)
log(x) + x

2

)
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39.4.6 problem 6
Internal problem ID [4912]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + 36y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+36*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 36x+ 324x2 − 1296x3 + 2916x4 − 104976

25 x5 +O
(
x6))

+
(
72x− 972x2 + 4752x3 − 12150x4 + 2396952

125 x5 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 93� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+36*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−104976x5

25 + 2916x4 − 1296x3 + 324x2 − 36x+ 1
)
+ c2

(
2396952x5

125 − 12150x4

+4752x3−972x2+
(
−104976x5

25 +2916x4−1296x3+324x2−36x+1
)
log(x)+72x

)

6691



39.4. Chapter 5. Series Solutions of ODEs. . . . CHAPTER 39. ADVANCED . . .

39.4.7 problem 7
Internal problem ID [4913]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + k2x2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
Order:=6;
dsolve(diff(y(x),x$2)+k^2*x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− k2x4

12

)
y(0) +

(
x− 1

20k
2x5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[y''[x]+k^2*x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− k2x5

20

)
+ c1

(
1− k2x4

12

)
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39.4.8 problem 8
Internal problem ID [4914]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + k2x4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve(diff(y(x),x$2)+k^2*x^4*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x+O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10� �
AsymptoticDSolveValue[y''[x]+k^2*x^4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1

6693
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39.4.9 problem 9
Internal problem ID [4915]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel Func-
tions Y(x). General Solution page 200
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − 5y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 32� �
Order:=6;
dsolve(x*diff(y(x),x$2)-5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

6
(
1− 1

16x
2 + 1

640x
4 +O

(
x6))+ c2

(
−86400− 10800x2 − 1350x4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x*y''[x]-5*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 + x2

8 + 1
)
+ c2

(
x10

640 − x8

16 + x6
)
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39.5.1 problem 11
Internal problem ID [4916]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 2x2 + 2

3x
4
)
y(0) +

(
x− 2

3x
3 + 2

15x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
2x5

15 − 2x3

3 + x

)
+ c1

(
2x4

3 − 2x2 + 1
)

6696
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39.5.2 problem 12
Internal problem ID [4917]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 43� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5
)
+O

(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)

6697
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39.5.3 problem 13
Internal problem ID [4918]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1)2 y′′ − (x− 1) y′ − 35y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 54� �
Order:=6;
dsolve((x-1)^2*diff(y(x),x$2)-(x-1)*diff(y(x),x)-35*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 35

2 x2 + 35
6 x3 + 665

12 x4 + 259
4 x5

)
y(0)

+
(
x− 1

2x
2 + 35

6 x3 + 35
12x

4 + 49
4 x5

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70� �
AsymptoticDSolveValue[(x-1)^2*y''[x]-(x-1)*y'[x]-35*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
259x5

4 + 665x4

12 + 35x3

6 + 35x2

2 + 1
)
+ c2

(
49x5

4 + 35x4

12 + 35x3

6 − x2

2 + x

)

6698
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39.5.4 problem 14
Internal problem ID [4919]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

16(1 + x)2 y′′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve(16*(x+1)^2*diff(y(x),x$2)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

32x
2 + 1

16x
3 − 93

2048x
4 + 9

256x
5
)
y(0)

+
(
x− 1

32x
3 + 1

32x
4 − 57

2048x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[16*(x+1)^2*y''[x]+3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
−57x5

2048 + x4

32 − x3

32 + x

)
+ c1

(
9x5

256 − 93x4

2048 + x3

16 − 3x2

32 + 1
)
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39.5.5 problem 15
Internal problem ID [4920]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 5

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 97� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-5)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
5

1 + 1
−4 + 4

√
5
x2 + 1

32
1(

−2 +
√
5
)(√

5 − 1
)x4 +O

(
x6)

+ c2x
√
5

1− 1
4 + 4

√
5
x2 + 1

32
1(

2 +
√
5
)(√

5 + 1
)x4 +O

(
x6)

6700
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-5)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

 x4(
−3−

√
5 +

(
1−

√
5
)(

2−
√
5
))(

−1−
√
5 +

(
3−

√
5
)(

4−
√
5
))

− x2

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
) + 1

x−
√
5

+ c1

 x4(
−3 +

√
5 +

(
1 +

√
5
)(

2 +
√
5
))(

−1 +
√
5 +

(
3 +

√
5
)(

4 +
√
5
))

− x2

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
) + 1

x
√
5
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39.5.6 problem 16
Internal problem ID [4921]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x3y′ +
(
x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+2*x^3*diff(y(x),x)+(x^2-2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

2x
2 + 9

56x
4 +O

(
x6))+

c2
(
12− 6x2 + 9

2x
4 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x^2*y''[x]+2*x^3*y'[x]+(x^2-2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
3x3

8 − x

2 + 1
x

)
+ c2

(
9x6

56 − x4

2 + x2
)

6702
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39.5.7 problem 17
Internal problem ID [4922]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + 1

3x+ 1
12x

2 + 1
60x

3 + 1
360x

4 + 1
2520x

5 +O
(
x6))

+ c2

(
−2− 2x− x2 − 1

3x
3 − 1

12x
4 − 1

60x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
x6

360 + x5

60 + x4

12 + x3

3 + x2
)

6703
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39.5.8 problem 18
Internal problem ID [4923]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 28� �
Order:=6;
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

6x
4 +O

(
x6))+ c2(−2 + x4 +O(x6))

x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
1− x4

6

)
+ c1

(
1
x2 − x2

2

)
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39.5.9 problem 19
Internal problem ID [4924]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

4x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 58� �
Order:=6;
dsolve(diff(y(x),x$2)+1/(4*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 1

8x+ 1
192x

2 − 1
9216x

3 + 1
737280x

4 − 1
88473600x

5 +O
(
x6))

+ c2

(
ln(x)

(
−1
4x+ 1

32x
2 − 1

768x
3 + 1

36864x
4 − 1

2949120x
5 +O

(
x6))

+
(
1− 3

64x
2 + 7

2304x
3 − 35

442368x
4 + 101

88473600x
5 +O

(
x6)))
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3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85� �
AsymptoticDSolveValue[y''[x]+1/(4*x)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x(x3 − 48x2 + 1152x− 9216) log(x)

36864

+ −47x4 + 1920x3 − 34560x2 + 110592x+ 442368
442368

)
+ c2

(
x5

737280 − x4

9216 + x3

192 − x2

8 + x

)
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39.5.10 problem 20
Internal problem ID [4925]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 41� �
Order:=6;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

4x
2 + 1

64x
4 +O

(
x6))+

(
−1
4x

2 − 3
128x

4 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*y''[x]+y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x4

64 + x2

4 + 1
)
+ c2

(
−3x4

128 − x2

4 +
(
x4

64 + x2

4 + 1
)
log(x)

)
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39.6.1 problem 1
Internal problem ID [4926]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 26y
5 − 97 sin (2t)

5 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 23� �
dsolve([diff(y(t),t)+52/10*y(t)=194/10*sin(2*t),y(0) = 0],y(t), singsol=all)� �

y(t) = −5 cos (2t)
4 + 13 sin (2t)

4 + 5 e− 26t
5

4

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 31� �
DSolve[{y'[t]+52/10*y[t]==194/10*Sin[2*t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4
(
5e−26t/5 + 13 sin(2t)− 5 cos(2t)

)
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39.6.2 problem 2
Internal problem ID [4927]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 2y = 0

With initial conditions [
y(0) = 3

2

]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 10� �
dsolve([diff(y(t),t)+2*y(t)=0,y(0) = 3/2],y(t), singsol=all)� �

y(t) = 3 e−2t

2

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 31� �
DSolve[{y'[t]+52/10*y[t]==194/10*Sin[2*t],{y[0]==15/10}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4
(
11e−26t/5 + 13 sin(2t)− 5 cos(2t)

)
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39.6.3 problem 3
Internal problem ID [4928]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ − 6y = 0

With initial conditions

[y(0) = 11, y′(0) = 28]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([diff(y(t),t$2)-diff(y(t),t)-6*y(t)=0,y(0) = 11, D(y)(0) = 28],y(t), singsol=all)� �

y(t) = 10 e−2te5t + e−2t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]-y'[t]-6*y[t]==0,{y[0]==11,y'[0]==28}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t + 10e3t
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39.6.4 problem 4
Internal problem ID [4929]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 9y − 10 e−t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+9*y(t)=10*exp(-t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = sin (3t)
3 − cos (3t) + e−t

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 25� �
DSolve[{y''[t]+9*y[t]==10*Exp[-t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t + 1
3 sin(3t)− cos(3t)
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39.6.5 problem 5
Internal problem ID [4930]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y

4 = 0

With initial conditions

[y(0) = 12, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)-1/4*y(t)=0,y(0) = 12, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 6 e t
2 + 6 e− t

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13� �
DSolve[{y''[t]-1/4*y[t]==0,{y[0]==12,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 12 cosh
(
t

2

)
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39.6.6 problem 6
Internal problem ID [4931]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ + 5y − 29 cos (2t) = 0

With initial conditions [
y(0) = 16

5 , y′(0) = 31
5

]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 25� �
dsolve([diff(y(t),t$2)-6*diff(y(t),t)+5*y(t)=29*cos(2*t),y(0) = 16/5, D(y)(0) = 31/5],y(t), singsol=all)� �

y(t) = 2 e5t + et + cos (2t)
5 − 12 sin (2t)

5

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 31� �
DSolve[{y''[t]-6*y'[t]+5*y[t]==29*Cos[2*t],{y[0]==32/10,y'[0]==62/10}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et + 2e5t + 1
5(cos(2t)− 12 sin(2t))
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39.6.7 problem 7
Internal problem ID [4932]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 7y′ + 12y − 21 e3t = 0

With initial conditions [
y(0) = 7

2 , y
′(0) = −10

]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 18� �
dsolve([diff(y(t),t$2)+7*diff(y(t),t)+12*y(t)=21*exp(3*t),y(0) = 7/2, D(y)(0) = -10],y(t), singsol=all)� �

y(t) = (e7t + et + 5) e−4t

2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 28� �
DSolve[{y''[t]+7*y'[t]+12*y[t]==21*Exp[3*t],{y[0]==32/10,y'[0]==62/10}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
10e

−4t(5et(e6t + 31
)
− 128

)
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39.6.8 problem 8
Internal problem ID [4933]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 4y = 0

With initial conditions [
y(0) = 81

10 , y
′(0) = 39

10

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)+4*y(t)=0,y(0) = 81/10, D(y)(0) = 39/10],y(t), singsol=all)� �

y(t) = −3 e2t(−27 + 41t)
10

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[{y''[t]-4*y'[t]+4*y[t]==0,{y[0]==81/10,y'[0]==39/10}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → − 3
10e

2t(41t− 27)
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39.6.9 problem 9
Internal problem ID [4934]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 3y − 6t+ 8 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)+3*y(t)=6*t-8,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −e3t + et + 2t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19� �
DSolve[{y''[t]-4*y'[t]+3*y[t]==6*t-8,{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2t+ et − e3t
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39.6.10 problem 10
Internal problem ID [4935]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y

25 − t2

50 = 0

With initial conditions

[y(0) = −25, y′(0) = 0]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve([diff(y(t),t$2)+4/100*y(t)=2/100*t^2,y(0) = -25, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = t2

2 − 25

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14� �
DSolve[{y''[t]+4/100*y[t]==2/100*t^2,{y[0]==-25,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
t2 − 50

)
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39.6.11 problem 11
Internal problem ID [4936]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 9y
4 − 9t3 − 64 = 0

With initial conditions [
y(0) = 1, y′(0) = 63

2

]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+225/100*y(t)=9*t^3+64,y(0) = 1, D(y)(0) = 63/2],y(t), singsol=all)� �

y(t) = e− 3t
2 + e− 3t

2 t+ 4t3 − 16t2 + 32t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[{y''[t]+3*y'[t]+225/100*y[t]==9*t^3+64,{y[0]==1,y'[0]==315/10}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−3t/2(t+ 1) + 4t((t− 4)t+ 8)
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39.6.12 problem 12
Internal problem ID [4937]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y = 0

With initial conditions

[y(4) = −3, y′(4) = −17]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)-3*y(t)=0,y(4) = -3, D(y)(4) = -17],y(t), singsol=all)� �

y(t) = 2 e4−t − 5 e−12+3t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[{y''[t]-2*y'[t]-3*y[t]==0,{y[4]==-3,y'[4]==-17}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e4−t − 5e3(t−4)
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39.6.13 problem 13
Internal problem ID [4938]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 6y = 0

With initial conditions

[y(−1) = 4]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve([diff(y(t),t)-6*y(t)=0,y(-1) = 4],y(t), singsol=all)� �

y(t) = 4 e6t+6

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14� �
DSolve[{y'[t]-6*y[t]==0,{y[-1]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4e6t+6
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39.6.14 problem 14
Internal problem ID [4939]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + 5y − 50t+ 100 = 0

With initial conditions

[y(2) = −4, y′(2) = 14]

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 37� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=50*t-100,y(2) = -4, D(y)(2) = 14],y(t), singsol=all)� �

y(t) = 2 sin (2t) cos(4)e−t+2 − 2 cos (2t) sin(4)e−t+2 + 10t− 24

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==50*t-100,{y[2]==-4,y'[2]==14}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 10t− 2e2−t sin(4− 2t)− 24
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39.6.15 problem 15
Internal problem ID [4940]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ − 4y − 6 e2t−3 = 0

With initial conditions [
y

(
3
2

)
= 4, y′

(
3
2

)
= 5
]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)-4*y(t)=6*exp(2*t-3),y(3/2) = 4, D(y)(3/2) = 5],y(t), singsol=all)� �

y(t) = 3 et− 3
2 + e2t−3

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22� �
DSolve[{y''[t]+3*y'[t]-4*y[t]==6*Exp[2*t-3],{y[15/10]==4,y'[15/10]==5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3et− 3
2 + e2t−3
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39.7.1 problem 18
Internal problem ID [4941]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

9y′′ − 6y′ + y = 0

With initial conditions

[y(0) = 3, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 10� �
dsolve([9*diff(y(t),t$2)-6*diff(y(t),t)+y(t)=0,y(0) = 3, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 3 e t
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[{9*y''[t]-6*y'[t]+y[t]==0,{y[0]==3,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 3et/3
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39.7.2 problem 19
Internal problem ID [4942]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 6y′ + 8y − e−3t + e−5t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=exp(-3*t)-exp(-5*t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −(e−3t − 3 e−2t + 3 e−t − 1) e−2t

3

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 21� �
DSolve[{y''[t]+6*y'[t]+8*y[t]==Exp[-3*t]-Exp[-5*t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−5t(et − 1
)3
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39.7.3 problem 20
Internal problem ID [4943]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 10y′ + 24y − 144t2 = 0

With initial conditions [
y(0) = 19

12 , y
′(0) = −5

]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve([diff(y(t),t$2)+10*diff(y(t),t)+24*y(t)=144*t^2,y(0) = 19/12, D(y)(0) = -5],y(t), singsol=all)� �

y(t) = 6t2 − 5t+ 19
12

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 16� �
DSolve[{y''[t]+10*y'[t]+24*y[t]==144*t^2,{y[0]==19/12,y'[0]==-5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t(6t− 5) + 19
12
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39.7.4 problem 21
Internal problem ID [4944]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y −
({

8 sin(t) 0 < t < π

0 π < t

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 4]

3 Solution by Maple
Time used: 0.313 (sec). Leaf size: 33� �
dsolve([diff(y(t),t$2)+9*y(t)=piecewise(0<t and t<Pi,8*sin(t),t>Pi,0),y(0) = 0, D(y)(0) = 4],y(t), singsol=all)� �

y(t) = 4




sin(3t)
3 t < 0

sin(t) (cos2(t)) t < π
sin(3t)

3 π ≤ t


3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 29� �
DSolve[{y''[t]+9*y[t]==Piecewise[{{8*Sin[t],0<t<Pi},{0,t>Pi}}],{y[0]==0,y'[0]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
sin(t) + sin(3t) 0 < t ≤ π

4
3 sin(3t) True
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39.7.5 problem 22
Internal problem ID [4945]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y −
({

4t 0 < t < 1
8 1 < t

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.346 (sec). Leaf size: 62� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<t and t<1,4*t,t>1,8),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =


0 t < 0

2t− e−2t − 3 + 4 e−t t < 1
3 e−2t+2 − 8 e1−t + 4− e−2t + 4 e−t 1 ≤ t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 62� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==Piecewise[{{4*t,0<t<1},{8,t>1}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

e−2t(−1 + 4et) + 2t− 3 0 < t ≤ 1
e−2t(−1 + 3e2 − 4et(−1 + 2e)) + 4 True
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39.7.6 problem 23
Internal problem ID [4946]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − 2y −
({

3 sin(t)− cos(t) 0 < t < 2π
3 sin (2t)− cos (2t) 2π < t

)
= 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.519 (sec). Leaf size: 51� �
dsolve([diff(y(t),t$2)+diff(y(t),t)-2*y(t)=piecewise(0<t and t<2*Pi,3*sin(t)-cos(t),t>2*Pi,3*sin(2*t)-cos(2*t)),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =


2 e−2te3t

3 + e−2t

3 t < 0
et − sin(t) t < 2π
et − sin(2t)

2 2π ≤ t

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 55� �
DSolve[{y''[t]+y'[t]-2*y[t]==Piecewise[{{3*Sin[t]-Cos[t],0<t<2*Pi},{3*Sin[2*t]-Cos[2*t],t>2*Pi}}],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {

e−2t

3 + 2et
3 t ≤ 0

et − sin(t) 0 < t ≤ 2π
et − cos(t) sin(t) True
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39.7.7 problem 24
Internal problem ID [4947]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y −
({

1 0 < t < 1
0 1 < t

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.408 (sec). Leaf size: 56� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<t and t<1,1,t>1,0),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =




0 t < 0
1− 2 e−t + e−2t t < 1

2 e1−t − e−2t+2 − 2 e−t + e−2t 1 ≤ t


2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 57� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==Piecewise[{{1,0<t<1},{0,t>1}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

1
2e

−2t(−1 + et)2 0 < t ≤ 1
1
2(−1 + e)e−2t(−1− e+ 2et) True
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39.7.8 problem 25
Internal problem ID [4948]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −

({
t 0 < t < 1
0 1 < t

)
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.357 (sec). Leaf size: 34� �
dsolve([diff(y(t),t$2)+y(t)=piecewise(0<t and t<1,t,t>1,0),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =


0 t < 0

− sin(t) + t t < 1
cos (t− 1) + sin (t− 1)− sin(t) 1 ≤ t

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 45� �
DSolve[{y''[t]+y[t]==Piecewise[{{t,0<t<1},{0,t>1}}],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
t− sin(t) 0 < t ≤ 1

(cos(1)− sin(1)) cos(t) + (−1 + cos(1) + sin(1)) sin(t) t > 1
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39.7.9 problem 26
Internal problem ID [4949]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y −
({

10 sin(t) 0 < t < 2π
0 2π < t

)
= 0

With initial conditions

[y(π) = 1, y′(π) = 2 e−π − 2]

3 Solution by Maple
Time used: 0.575 (sec). Leaf size: 86� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=piecewise(0<t and t<2*Pi,10*sin(t),t>2*Pi,0),y(Pi) = 1, D(y)(Pi) = 2*exp(-Pi)-2],y(t), singsol=all)� �

y(t) =


e−t(3 sin(2t)−2 cos(2t))

2 t < 0
sin (2t) e−t + 2 sin(t)− cos(t) t < 2π

(sin(2t)−2 cos(2t))e2π−t

2 + sin (2t) e−t 2π ≤ t

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 94� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==Piecewise[{{10*Sin[t],0<t<2*Pi},{0,t>2*Pi}}],{y[Pi]==1,y'[Pi]==2*Exp[-Pi]-2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {

1
2e

−t(3 sin(2t)− 2 cos(2t)) t ≤ 0
− cos(t) + 2 sin(t) + e−t sin(2t) 0 < t ≤ 2π

1
2e

−t((2 + e2π) sin(2t)− 2e2π cos(2t)) True
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39.7.10 problem 27
Internal problem ID [4950]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
({

8t2 0 < t < 5
0 5 < t

)
= 0

With initial conditions

[y(1) = cos(2) + 1, y′(1) = 4− 2 sin(2)]

3 Solution by Maple
Time used: 0.353 (sec). Leaf size: 47� �
dsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<t and t<5,8*t^2,t>5,0),y(1) = 1+cos(2), D(y)(1) = 4-2*sin(2)],y(t), singsol=all)� �

y(t) =


0 t < 0

2t2 + cos (2t)− 1 t < 5
10 sin (−10 + 2t) + 49 cos (−10 + 2t) + cos (2t) 5 ≤ t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 51� �
DSolve[{y''[t]+4*y[t]==Piecewise[{{8*t^2,0<t<5},{0,t>5}}],{y[1]==1+Cos[2],y'[1]==4-2*Sin[2]}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
2t2 + cos(2t)− 1 0 < t ≤ 5

49 cos(2(t− 5)) + cos(2t)− 10 sin(10− 2t) t > 5
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39.8.1 problem 3
Internal problem ID [4951]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − (δ(−π + t)) = 0

With initial conditions

[y(0) = 8, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+4*y(t)=Dirac(t-Pi),y(0) = 8, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 8 cos (2t) + θ(−π + t) sin (2t)
2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 23� �
DSolve[{y''[t]+4*y[t]==DiracDelta[t-Pi],{y[0]==8,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → θ(t− π) sin(t) cos(t) + 8 cos(2t)
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39.8.2 problem 4
Internal problem ID [4952]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 4(δ(t− 3π)) = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve([diff(y(t),t$2)+16*y(t)=4*Dirac(t-3*Pi),y(0) = 2, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 2 cos (4t) + θ(t− 3π) sin (4t)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[{y''[t]+16*y[t]==4*DiracDelta[t-3*Pi],{y[0]==2,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → θ(t− 3π) sin(4t) + 2 cos(4t)
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39.8.3 problem 5
Internal problem ID [4953]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − (δ(−π + t)) + δ(−2π + t) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve([diff(y(t),t$2)+y(t)=Dirac(t-Pi)-Dirac(t-2*Pi),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = − sin(t) (θ(−π + t) + θ(−2π + t)− 1)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23� �
DSolve[{y''[t]+y[t]==DiracDelta[t-Pi]-DiracDelta[t-2*Pi],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −((θ(t− 2π) + θ(t− π)− 1) sin(t))
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39.8.4 problem 6
Internal problem ID [4954]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − (δ(−1 + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 3]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = 3],y(t), singsol=all)� �

y(t) = 3 e−2t sin(t) + e−2t+2θ(t− 1) sin (t− 1)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 31� �
DSolve[{y''[t]+4*y'[t]+5*y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(3 sin(t)− e2θ(t− 1) sin(1− t)
)
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39.8.5 problem 7
Internal problem ID [4955]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4y′′ + 24y′ + 37y − 17 e−t −
(
δ

(
t− 1

2

))
= 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 36� �
dsolve([4*diff(y(t),t$2)+24*diff(y(t),t)+37*y(t)=17*exp(-t)+Dirac(t-1/2),y(0) = 1, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =
e−3t

(
θ
(
t− 1

2

)
e 3

2 sin
(
−1

4 +
t
2

)
+ 2 e2t + 8 sin

(
t
2

))
2

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 63� �
DSolve[{4*y''[t]+24*y'[t]+27*y[t]==17*Exp[-t]+DiracDelta[t-1/2],{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
84e

−9t/2(7e3/4(e3t − e3/2
)
θ(2t− 1) + 12

(
−7e3t + 17e7t/2 − 3

))
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39.8.6 problem 8
Internal problem ID [4956]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − 10 sin(t)− 10(δ(−1 + t)) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 47� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=10*(sin(t)+Dirac(t-1)),y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = 10θ(t− 1) e1−t − 10θ(t− 1) e−2t+2 + sin(t)− 3 cos(t)− 2 e−2t + 6 e−t

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 45� �
DSolve[{y''[t]+3*y'[t]+2*y[t]==10*(Sin[t]+DiracDelta[t-1]),{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−2t(10e(et − e
)
θ(t− 1) + 6et + e2t(sin(t)− 3 cos(t))− 2

)
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39.8.7 problem 9
Internal problem ID [4957]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − (1− θ(−10 + t)) et + e10(δ(−10 + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 49� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=(1-Heaviside(t-10))*exp(t)-exp(10)*Dirac(t-10),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �
y(t) = −((−e30 cos (t− 10) + 7 e30 sin (t− 10) + e3t) θ(t− 10) + cos(t)− 7 sin(t)− e3t) e−2t

10

3 Solution by Mathematica
Time used: 0.425 (sec). Leaf size: 86� �
DSolve[{y''[t]+4*y'[t]+5*y[t]==(1-UnitStep[t-10])*Exp[t]-Exp[10]*DiracDelta[t-10],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
1
10e

−2t(− cos(t) + e3t + 10e30θ(t− 10) sin(10− t) + 7 sin(t)) t ≤ 10
1
10e

−2t(− cos(t) + e30(cos(10− t) + 7 sin(10− t)) + 7 sin(t)) True
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39.8.8 problem 10
Internal problem ID [4958]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ + 6y −
(
δ
(
t− π

2

))
− θ(−π + t) cos(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 79� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=Dirac(t-1/2*Pi)+Heaviside(t-Pi)*cos(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −θ
(
t− π

2

)
e−3t+ 3π

2 + 2θ(−π + t) e2π−2t

5 − 3θ(−π + t) e−3t+3π

10
+ θ
(
t− π

2

)
e−2t+π + θ(−π + t) (cos(t) + sin(t))

10

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 79� �
DSolve[{y''[t]+5*y'[t]+6*y[t]==DiracDelta[t-1/2*Pi]+UnitStep[t-Pi]*Cos[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t)→ 1
10e

−3t((θ(π−t)−1)
(
−4et+2π−e3t(sin(t)+cos(t))+3e3π

)
−10eπ

(
eπ/2−et

)
θ(2t−π)

)
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39.8.9 problem 11
Internal problem ID [4959]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 5y′ + 6y − θ(−1 + t)− (δ(t− 2)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 68� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=Heaviside(t-1)+Dirac(t-2),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = −e−3t + e−2t + θ(t− 1)
6 + θ(t− 1) e−3t+3

3
− θ(t− 2) e−3t+6 − θ(t− 1) e−2t+2

2 + θ(t− 2) e−2t+4

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 71� �
DSolve[{y''[t]+5*y'[t]+6*y[t]==UnitStep[t-1]+DiracDelta[t-2],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e−3t(−1 + et) t ≤ 1

1
6e

−3t(6e4(−e2 + et) θ(t− 2) + e3t − 3et(−2 + e2) + 2e3 − 6) True
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39.8.10 problem 12
Internal problem ID [4960]

Book: ADVANCED ENGINEERINGMATHEMATICS. ERWIN KREYSZIG, HERBERTKREYSZIG,
EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y − 25t+ 100(δ(−π + t)) = 0

With initial conditions

[y(0) = −2, y′(0) = 5]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=25*t-100*Dirac(t-Pi),y(0) = -2, D(y)(0) = 5],y(t), singsol=all)� �

y(t) = −50θ(−π + t) sin (2t) eπ−t + 5t− 2

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 29� �
DSolve[{y''[t]+2*y'[t]+5*y[t]==25*t-100*DiracDelta[t-Pi],{y[0]==-2,y'[0]==5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −50eπ−tθ(t− π) sin(2t) + 5t− 2
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40.1.1 problem 1
Internal problem ID [4961]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

y
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)=x^2/y(x),y(x), singsol=all)� �

y(x) = −
√
6x3 + 9c1

3

y(x) =
√

6x3 + 9c1
3

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 50� �
DSolve[y'[x]==x^2/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2
3
√
x3 + 3c1

y(x) →
√

2
3
√

x3 + 3c1
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40.1.2 problem 2
Internal problem ID [4962]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

y (x3 + 1) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)=x^2/(y(x)*(1+x^3)),y(x), singsol=all)� �

y(x) = −
√

6 ln (x3 + 1) + 9c1
3

y(x) =
√
6 ln (x3 + 1) + 9c1

3

3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 56� �
DSolve[y'[x]==x^2/(y[x]*(1+x^3)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2
3
√

log (x3 + 1) + 3c1

y(x) →
√

2
3
√
log (x3 + 1) + 3c1
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40.1.3 problem 3
Internal problem ID [4963]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=y(x)*sin(x),y(x), singsol=all)� �

y(x) = e− cos(x)c1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− cos(x)

y(x) → 0
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40.1.4 problem 4
Internal problem ID [4964]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ −
√
1− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x)=sqrt(1-y(x)^2),y(x), singsol=all)� �

y(x) = sin (ln(x) + c1)

3 Solution by Mathematica
Time used: 1.814 (sec). Leaf size: 58� �
DSolve[x*y'[x]==Sqrt[1-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → tan(log(x) + c1)√
sec2(log(x) + c1)

y(x) → −1

y(x) → 1
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40.1.5 problem 5
Internal problem ID [4965]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

1 + y2
= 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 353� �
dsolve(diff(y(x),x)=x^2/(1+y(x)^2),y(x), singsol=all)� �

y(x) =

(
4x3 + 12c1 + 4

√
x6 + 6x3c1 + 9c21 + 4

) 1
3

2
− 2(

4x3 + 12c1 + 4
√

x6 + 6x3c1 + 9c21 + 4
) 1

3

y(x) = −

(
4x3 + 12c1 + 4

√
x6 + 6x3c1 + 9c21 + 4

) 1
3

4
+ 1(

4x3 + 12c1 + 4
√

x6 + 6x3c1 + 9c21 + 4
) 1

3

−

i
√
3


4x3+12c1+4

√
x6 + 6x3c1 + 9c21 + 4

 1
3

2 + 24x3+12c1+4

√
x6 + 6x3c1 + 9c21 + 4

 1
3


2

y(x) = −

(
4x3 + 12c1 + 4

√
x6 + 6x3c1 + 9c21 + 4

) 1
3

4
+ 1(

4x3 + 12c1 + 4
√

x6 + 6x3c1 + 9c21 + 4
) 1

3

+

i
√
3


4x3+12c1+4

√
x6 + 6x3c1 + 9c21 + 4

 1
3

2 + 24x3+12c1+4

√
x6 + 6x3c1 + 9c21 + 4

 1
3


2
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3 Solution by Mathematica
Time used: 2.064 (sec). Leaf size: 234� �
DSolve[y'[x]==x^2/(1+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 + 3

√
2
(
x3 +

√
4 + (x3 + 3c1) 2 + 3c1

)
2/3

22/3 3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1

y(x) →
2 3
√
−2 + (−2)2/3

(
x3 +

√
4 + (x3 + 3c1) 2 + 3c1

)
2/3

2 3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1

y(x) →
Root

[
#13 + 2&, 2

]
3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1
− 3

√
−1
2

3
√

x3 +
√

4 + (x3 + 3c1) 2 + 3c1
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40.1.6 problem 6
Internal problem ID [4966]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xyy′ −
√

1 + y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*y(x)*diff(y(x),x)=sqrt(1+y(x)^2),y(x), singsol=all)� �

ln(x)−
√
1 + y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 59� �
DSolve[x*y[x]*y'[x]==Sqrt[1+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(log(x)− 1 + c1)(log(x) + 1 + c1)

y(x) →
√

(log(x)− 1 + c1)(log(x) + 1 + c1)

y(x) → −i

y(x) → i
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40.1.7 problem 7
Internal problem ID [4967]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ + 2y2x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.147 (sec). Leaf size: 27� �
dsolve([(x^2-1)*diff(y(x),x)+2*x*y(x)^2=0,y(0) = 1],y(x), singsol=all)� �

y(x) = i

π + i ln (x− 1) + i ln (x+ 1) + i

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 20� �
DSolve[{(x^2-1)*y'[x]+2*x*y[x]^2==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
log (x2 − 1)− iπ + 1
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40.1.8 problem 8
Internal problem ID [4968]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 3y 2
3 = 0

With initial conditions

[y(2) = 0]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=3*y(x)^(2/3),y(2) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6� �
DSolve[{y'[x]==3*y[x]^(2/3),{y[2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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40.1.9 problem 9
Internal problem ID [4969]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ + y − y2 = 0

With initial conditions [
y(1) = 1

2

]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 9� �
dsolve([x*diff(y(x),x)+y(x)=y(x)^2,y(1) = 1/2],y(x), singsol=all)� �

y(x) = 1
x+ 1

3 Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 10� �
DSolve[{x*y'[x]+y[x]==y[x]^2,{y[1]==1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x+ 1
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40.1.10 problem 10
Internal problem ID [4970]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2x2yy′ + y2 − 2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 29� �
dsolve(2*x^2*y(x)*diff(y(x),x)+y(x)^2=2,y(x), singsol=all)� �

y(x) =
√
e 1

x c1 + 2

y(x) = −
√

e 1
x c1 + 2

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 70� �
DSolve[2*x*y[x]*y'[x]+y[x]^2==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x+ e2c1√

x

y(x) →
√
2x+ e2c1√

x

y(x) → −
√
2

y(x) →
√
2

6760



40.1. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.1.11 problem 11
Internal problem ID [4971]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2x− 2xy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)-x*y(x)^2=2*x*y(x),y(x), singsol=all)� �

y(x) = 2
−1 + 2 e−x2c1

3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 31� �
DSolve[y'[x]-2*x*y[x]^2==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 1
1− ex2+c1

y(x) → −1

y(x) → 0
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40.1.12 problem 12
Internal problem ID [4972]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(1 + z′) e−z − 1 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 15� �
dsolve((1+diff(z(t),t))*exp(-z(t))=1,z(t), singsol=all)� �

z(t) = ln
(
− 1
c1et − 1

)

3 Solution by Mathematica
Time used: 0.742 (sec). Leaf size: 21� �
DSolve[(1+z'[t])*Exp[-z[t]]==1,z[t],t,IncludeSingularSolutions -> True]� �

z(t) → log
(

1
1 + et+c1

)
z(t) → 0
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40.1.13 problem 13
Internal problem ID [4973]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2 + 4x+ 2
2y − 2 = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)=(3*x^2+4*x+2)/(2*(y(x)-1)),y(0) = -1],y(x), singsol=all)� �

y(x) = 1−
√

(x+ 2) (x2 + 2)

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 22� �
DSolve[{y'[x]==(3*x^2+4*x+2)/(2*(y[x]-1)),{y[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√

(x+ 2) (x2 + 2)
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40.1.14 problem 14
Internal problem ID [4974]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ex − (1 + ex) yy′ = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 19� �
dsolve([exp(x)-(1+exp(x))*y(x)*diff(y(x),x)=0,y(0) = 1],y(x), singsol=all)� �

y(x) =
√
2 ln (ex + 1)− 2 ln(2) + 1

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 23� �
DSolve[{Exp[x]-(1+Exp[x])*y[x]*y'[x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 log (ex + 1) + 1− log(4)
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40.1.15 problem 15
Internal problem ID [4975]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y

x− 1 + xy′

y + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(y(x)/(x-1)+x/(y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

c1x− c1 − 1

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 33� �
DSolve[y[x]/(x-1)+x/(y[x]+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ec1x

x+ ec1x− 1
y(x) → −1

y(x) → 0
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40.1.16 problem 16
Internal problem ID [4976]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x+ 2x3 +
(
2y3 + y

)
y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 113� �
dsolve((x+2*x^3)+(y(x)+2*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
−4x4 − 4x2 − 8c1 − 1

2

y(x) =

√
−2− 2

√
−4x4 − 4x2 − 8c1 − 1

2

y(x) = −

√
−2 + 2

√
−4x4 − 4x2 − 8c1 − 1

2

y(x) =

√
−2 + 2

√
−4x4 − 4x2 − 8c1 − 1

2
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3 Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 147� �
DSolve[(x+2*x^3)+(y[x]+2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1−

√
−4 (x4 + x2) + 1 + 8c1√

2

y(x) →

√
−1−

√
−4 (x4 + x2) + 1 + 8c1√

2

y(x) → −

√
−1 +

√
−4 (x4 + x2) + 1 + 8c1√

2

y(x) →

√
−1 +

√
−4 (x4 + x2) + 1 + 8c1√

2
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40.1.17 problem 17
Internal problem ID [4977]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1√
x

+ y′
√
y

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(1/sqrt(x)+diff(y(x),x)/sqrt(y(x))=0,y(x), singsol=all)� �

√
y(x) +

√
x − c1 = 0

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 21� �
DSolve[1/Sqrt[x]+y'[x]/Sqrt[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2

√
x + c1

) 2
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40.1.18 problem 18
Internal problem ID [4978]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1√
−x2 + 1

+ y′√
1− y2

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(1/sqrt(1-x^2)+diff(y(x),x)/sqrt(1-y(x)^2)=0,y(x), singsol=all)� �

y(x) = − sin (arcsin(x) + c1)

3 Solution by Mathematica
Time used: 2.778 (sec). Leaf size: 104� �
DSolve[1/Sqrt[1-x^2]+y'[x]/Sqrt[1-y[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tan

(
ArcTan

(
x√

1− x2

)
− c1

)
√

sec2
(
ArcTan

(
x√

1− x2

)
− c1

)

y(x) →
tan

(
ArcTan

(
x√

1− x2

)
− c1

)
√

sec2
(
ArcTan

(
x√

1− x2

)
− c1

)
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40.1.19 problem 19
Internal problem ID [4979]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2x
√

1− y2 + yy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(2*x*sqrt(1-y(x)^2)+y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

c1 + x2 + (y(x)− 1) (y(x) + 1)√
1− y(x)2

= 0

3 Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 67� �
DSolve[2*x*Sqrt[1-y[x]^2]+y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(x2 + 1− c1) (−x2 + 1 + c1)

y(x) →
√

(x2 + 1− c1) (−x2 + 1 + c1)

y(x) → −1

y(x) → 1
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40.1.20 problem 20
Internal problem ID [4980]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (y − 1) (1 + x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=(y(x)-1)*(x+1),y(x), singsol=all)� �

y(x) = 1 + e
(x+2)x

2 c1

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 25� �
DSolve[y'[x]==(y[x]-1)*(x+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1e
1
2x(x+2)

y(x) → 1
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40.1.21 problem 21
Internal problem ID [4981]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex−y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=exp(x-y(x)),y(x), singsol=all)� �

y(x) = ln (ex + c1)

3 Solution by Mathematica
Time used: 0.303 (sec). Leaf size: 12� �
DSolve[y'[x]==Exp[x-y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log (ex + c1)
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40.1.22 problem 22
Internal problem ID [4982]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√
y√
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=sqrt(y(x))/sqrt(x),y(x), singsol=all)� �

√
y(x) −

√
x − c1 = 0

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 26� �
DSolve[y'[x]==Sqrt[y[x]]/Sqrt[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
2
√
x + c1

) 2

y(x) → 0
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40.1.23 problem 23
Internal problem ID [4983]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√
y

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)=sqrt(y(x))/x,y(x), singsol=all)� �

√
y(x) − ln(x)

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 21� �
DSolve[y'[x]==Sqrt[y[x]]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(log(x) + c1)2

y(x) → 0
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40.1.24 problem 24
Internal problem ID [4984]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

z′ − 10x+z = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(z(x),x)=10^(x+z(x)),z(x), singsol=all)� �

z(x) =
ln
(
− 1

c1 ln(10)+10x

)
ln (10)

3 Solution by Mathematica
Time used: 0.445 (sec). Leaf size: 24� �
DSolve[z'[x]==10^(x+z[x]),z[x],x,IncludeSingularSolutions -> True]� �

z(x) → − log (−10x + c1(− log(10)))
log(10)
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40.1.25 problem 25
Internal problem ID [4985]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x′ + t− 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(x(t),t)+t=1,x(t), singsol=all)� �

x(t) = −1
2t

2 + t+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[x'[t]+t==1,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → −t2

2 + t+ c1
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40.1.26 problem 26
Internal problem ID [4986]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − cos (x− y) = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=cos(y(x)-x),y(x), singsol=all)� �

y(x) = x− 2 arctan
(

1
c1 − x

)

3 Solution by Mathematica
Time used: 0.351 (sec). Leaf size: 40� �
DSolve[y'[x]==Cos[y[x]-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2 cot−1
(
x− c1

2

)
y(x) → x+ 2 cot−1

(
x− c1

2

)
y(x) → x
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40.1.27 problem 27
Internal problem ID [4987]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 2x+ 3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)-y(x)=2*x-3,y(x), singsol=all)� �

y(x) = −2x+ 1 + c1ex

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 16� �
DSolve[y'[x]-y[x]==2*x-3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+ c1e
x + 1
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40.1.28 problem 28
Internal problem ID [4988]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], [_Abel, 2nd type, class C], _dAlembert]

Solve

(x+ 2y) y′ − 1 = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 9� �
dsolve([(x+2*y(x))*diff(y(x),x)=1,y(0) = -1],y(x), singsol=all)� �

y(x) = −x

2 − 1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 12� �
DSolve[{(x+2*y[x])*y'[x]==1,{y[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

2 − 1
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40.1.29 problem 29
Internal problem ID [4989]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 1− 2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)=2*x+1,y(x), singsol=all)� �

y(x) = 2x− 1 + e−xc1

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]==2*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1e
−x − 1
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40.1.30 problem 30
Internal problem ID [4990]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − cos (x− y − 1) = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=cos(x-y(x)-1),y(x), singsol=all)� �

y(x) = −1 + x− 2 arctan
(

1
c1 − x

)

3 Solution by Mathematica
Time used: 0.441 (sec). Leaf size: 50� �
DSolve[y'[x]==Cos[x-y[x]-1],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2 cot−1
(
−x+ 1 + c1

2

)
− 1

y(x) → x− 2 cot−1
(
−x+ 1 + c1

2

)
− 1

y(x) → x− 1
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40.1.31 problem 31
Internal problem ID [4991]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ + sin2 (x+ y) = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)+sin(x+y(x))^2=0,y(x), singsol=all)� �

y(x) = −x− arctan (c1 − x)

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 27� �
DSolve[y'[x]+Sin[x+y[x]]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[2(tan(y(x) + x)− ArcTan(tan(y(x) + x))) + 2y(x) = c1, y(x)]
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40.1.32 problem 32
Internal problem ID [4992]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − 2
√
2x+ y + 1 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 56� �
dsolve(diff(y(x),x)=2*sqrt(2*x+y(x)+1),y(x), singsol=all)� �

x−
√

2x+ y(x) + 1 −
ln
(
−1 +

√
2x+ y(x) + 1

)
2

+
ln
(√

2x+ y(x) + 1 + 1
)

2 + ln (2x+ y(x))
2 − c1 = 0

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 40� �
DSolve[y'[x]==2*Sqrt[2*x+y[x]+1],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x+ ProductLog
(
−e−x− 3

2+c1
)(

2 + ProductLog
(
−e−x− 3

2+c1
))
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40.1.33 problem 33
Internal problem ID [4993]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (y + x+ 1)2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=(x+y(x)+1)^2,y(x), singsol=all)� �

y(x) = −x− 1− tan (c1 − x)

3 Solution by Mathematica
Time used: 0.488 (sec). Leaf size: 15� �
DSolve[y'[x]==(x+y[x]+1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(x+ c1)− 1
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40.1.34 problem 34
Internal problem ID [4994]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2 + y2x+
(
x2 − yx2) y′ = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 34� �
dsolve((y(x)^2+x*y(x)^2)+(x^2-x^2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e
LambertW

− e−c1+
1
x

x

x+ln(x)x+c1x−1

x

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 25� �
DSolve[(y[x]^2+x*y[x]^2)+(x^2-x^2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

ProductLog
(
− e

1
x−c1

x

)
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40.1.35 problem 35
Internal problem ID [4995]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.1 Separable equations problems.
page 7
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
1 + y2

) (
e2x − eyy′

)
− (y + 1) y′ = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 30� �
dsolve((1+y(x)^2)*(exp(2*x)-exp(y(x))*diff(y(x),x))-(1+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

e2x
2 − arctan (y(x))− ln (1 + y(x)2)

2 − ey(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 70� �
DSolve[(1+y[x]^2)*(Exp[2*x]-Exp[y[x]]*y'[x])-(1+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ InverseFunction
[
e#1 +

(
1
2 − i

2

)
log(−#1+ i)+

(
1
2 + i

2

)
log(#1+ i)&

] [
e2x

2 + c1

]
y(x) → −i

y(x) → i
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40.2 Chapter 1. First order differential equations.
Section 1.2 Homogeneous equations problems.
page 12
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40.2.1 problem 1
Internal problem ID [4996]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x− y + (x+ y) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve((x-y(x))+(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 34� �
DSolve[(x-y[x])+(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
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40.2.2 problem 2
Internal problem ID [4997]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y − 2xy + x2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((y(x)-2*x*y(x))+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1e
1
xx2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 21� �
DSolve[(y[x]-2*x*y[x])+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
xx2

y(x) → 0
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40.2.3 problem 3
Internal problem ID [4998]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2xy′ − y
(
2x2 − y2

)
= 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 74� �
dsolve(2*x*diff(y(x),x)=y(x)*(2*x^2-y(x)^2),y(x), singsol=all)� �

y(x) =

√
−2 (−2c1 + expIntegral (1,−x2)) ex2

−2c1 + expIntegral (1,−x2)

y(x) = −

√
−2 (−2c1 + expIntegral (1,−x2)) ex2

−2c1 + expIntegral (1,−x2)
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3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 65� �
DSolve[2*x*y'[x]==y[x]*(2*x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − e
x2
2√

ExpIntegralEi (x2)
2 + c1

y(x) → e
x2
2√

ExpIntegralEi (x2)
2 + c1

y(x) → 0
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40.2.4 problem 4
Internal problem ID [4999]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 + x2y′ − xyy′ = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 21� �
dsolve(y(x)^2+x^2*diff(y(x),x)=x*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 8.888 (sec). Leaf size: 25� �
DSolve[y[x]^2+x^2*y'[x]==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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40.2.5 problem 5
Internal problem ID [5000]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + y2

)
y′ − 2xy = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 45� �
dsolve((x^2+y(x)^2)*diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = −
−1 +

√
4c21x2 + 1
2c1

y(x) =
1 +

√
4c21x2 + 1
2c1

3 Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 70� �
DSolve[(x^2+y[x]^2)*y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−
√
4x2 + e2c1 − ec1

)
y(x) → 1

2

(√
4x2 + e2c1 − ec1

)
y(x) → 0

6794
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40.2.6 problem 6
Internal problem ID [5001]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y − tan
(y
x

)
x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x)-y(x)=x*tan(y(x)/x),y(x), singsol=all)� �

y(x) = arcsin (c1x)x

3 Solution by Mathematica
Time used: 0.934 (sec). Leaf size: 19� �
DSolve[x*y'[x]-y[x]==x*Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(ec1x)

y(x) → 0
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40.2.7 problem 7
Internal problem ID [5002]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y + x e
y
x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)=y(x)-x*exp(y(x)/x),y(x), singsol=all)� �

y(x) = − ln (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 16� �
DSolve[x*y'[x]==y[x]-x*Exp[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log(log(x)− c1)
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40.2.8 problem 8
Internal problem ID [5003]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y − (x+ y) ln
(
x+ y

x

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x)-y(x)=(x+y(x))*ln((x+y(x))/x),y(x), singsol=all)� �

y(x) = ec1xx− x

3 Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 24� �
DSolve[x*y'[x]-y[x]==(x+y[x])*Log[ (x+y[x])/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
−1 + ee

−c1x
)

y(x) → 0

6797
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40.2.9 problem 9
Internal problem ID [5004]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y cos
(y
x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)=y(x)*cos(y(x)/x),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

_a (cos (_a)− 1)d_a
)
+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 2.147 (sec). Leaf size: 33� �
DSolve[x*y'[x]==y[x]*Cos[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
(cos(K[1])− 1)K[1]dK[1] = log(x) + c1, y(x)

]
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40.2.10 problem 10
Internal problem ID [5005]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y + √
xy − xy′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve((y(x)+sqrt(x*y(x)))-x*diff(y(x),x)=0,y(x), singsol=all)� �

− y(x)√
xy(x)

+ ln(x)
2 − c1 = 0

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 17� �
DSolve[(y[x]+Sqrt[x*y[x]])-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x(log(x) + c1)2

6799
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40.2.11 problem 11
Internal problem ID [5006]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ −
√

−y2 + x2 − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-sqrt(x^2-y(x)^2)-y(x)=0,y(x), singsol=all)� �

− arctan
(

y(x)√
x2 − y(x)2

)
+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.403 (sec). Leaf size: 17� �
DSolve[x*y'[x]-Sqrt[x^2-y[x]^2]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(i log(x) + c1)
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40.2.12 problem 12
Internal problem ID [5007]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y − (x− y) y′ = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 24� �
dsolve((x+y(x))-(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36� �
DSolve[(x+y[x])-(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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40.2.13 problem 13
Internal problem ID [5008]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x2 + 2xy − y2 +
(
y2 + 2xy − x2) y′ = 0

With initial conditions

[y(1) = −1]

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 7� �
dsolve([(x^2+2*x*y(x)-y(x)^2)+(y(x)^2+2*x*y(x)-x^2)*diff(y(x),x)=0,y(1) = -1],y(x), singsol=all)� �

y(x) = −x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(x^2+2*x*y[x]-y[x]^2)+(y[x]^2+2*x*y[x]-x^2)*y'[x]==0,{y[1]==-1}},y[x],x,IncludeSingularSolutions -> True]� �
{}

6802
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40.2.14 problem 14
Internal problem ID [5009]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

xy′ − y − yy′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)-y(x)=y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = eLambertW
(
−x e−c1

)
+c1

3 Solution by Mathematica
Time used: 4.727 (sec). Leaf size: 25� �
DSolve[x*y'[x]-y[x]==y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
−e−c1x

)
+c1

y(x) → 0

6803
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40.2.15 problem 15
Internal problem ID [5010]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y2 +
(
x2 − xy

)
y′ = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 21� �
dsolve(y(x)^2+(x^2-x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 9.778 (sec). Leaf size: 25� �
DSolve[y[x]^2+(x^2-x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0

6804
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40.2.16 problem 16
Internal problem ID [5011]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

x2 + xy + y2 − x2y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve((x^2+x*y(x)+y(x)^2)=x^2*diff(y(x),x),y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 13� �
DSolve[(x^2+x*y[x]+y[x]^2)==x^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)

6805
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40.2.17 problem 17
Internal problem ID [5012]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

1
x2 − xy + y2

− y′

2y2 − xy
= 0

3 Solution by Maple
Time used: 0.686 (sec). Leaf size: 40� �
dsolve(1/(x^2-x*y(x)+y(x)^2)=1/(2*y(x)^2-x*y(x))*diff(y(x),x),y(x), singsol=all)� �

y(x) =
(
RootOf

(
_Z 8c1x

2 + 2_Z 6c1x
2 − _Z 4 − 2_Z 2 − 1

)2 + 2
)
x

6806
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3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 1805� �
DSolve[1/(x^2-x*y[x]+y[x]^2)==1/(2*y[x]^2-x*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

−
√
3
√√√√ 3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1
+ 3x2 − 2e2c1

−
√
3

√√√√√√√− 3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1 − e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 6x2 + 6
√
3 x (x2 + e2c1)√√√√ 3

√
54e2c1x4 + 6

√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1
+ 3x2 − 2e2c1

− 4e2c1

+ 9x


y(x)

→ 1
6

−
√
3
√√√√ 3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1
+ 3x2 − 2e2c1

+
√
3

√√√√√√√− 3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 − e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 6x2 + 6
√
3 x (x2 + e2c1)√√√√ 3

√
54e2c1x4 + 6

√
3
√
e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1
+ 3x2 − 2e2c1

− 4e2c1

+ 9x


y(x)

→ 1
6


√
3
√√√√ 3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 3x2 − 2e2c1

−
√
3

√√√√√√√− 3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1 − e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 6x2 − 6
√
3 x (x2 + e2c1)√√√√ 3

√
54e2c1x4 + 6

√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√
54e2c1x4 + 6

√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 3x2 − 2e2c1
− 4e2c1

+ 9x


y(x)

→ 1
6


√
3
√√√√ 3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 3x2 − 2e2c1

+
√
3

√√√√√√√− 3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 − e4c1

3
√

54e2c1x4 + 6
√
3
√
e4c1x4 (27x4 + e4c1) + e6c1

+ 6x2 − 6
√
3 x (x2 + e2c1)√√√√ 3

√
54e2c1x4 + 6

√
3
√

e4c1x4 (27x4 + e4c1) + e6c1 + e4c1

3
√

54e2c1x4 + 6
√
3
√

e4c1x4 (27x4 + e4c1) + e6c1
+ 3x2 − 2e2c1

− 4e2c1

+ 9x
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40.2.18 problem 18
Internal problem ID [5013]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − 2xy
3x2 − y2

= 0

6808
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3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 402� �
dsolve(diff(y(x),x)=2*x*y(x)/(3*x^2-y(x)^2),y(x), singsol=all)� �

y(x) =

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

6c1
+ 2

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

−

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

+

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2
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3 Solution by Mathematica
Time used: 39.537 (sec). Leaf size: 419� �
DSolve[y'[x]==2*x*y[x]/(3*x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0

6810



40.2. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.2.19 problem 19
Internal problem ID [5014]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y′ − x

y
− y

x
= 0

With initial conditions

[y(−1) = 0]

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 34� �
dsolve([diff(y(x),x)=x/y(x)+y(x)/x,y(-1) = 0],y(x), singsol=all)� �

y(x) =
√

2 ln(x)− 2iπ x

y(x) = −
√
2 ln(x)− 2iπ x

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 48� �
DSolve[{y'[x]==x/y[x]+y[x]/x,{y[-1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 x
√
log(x)− iπ

y(x) →
√
2 x
√

log(x)− iπ
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40.2.20 problem 20
Internal problem ID [5015]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ − y −
√

y2 − x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)=y(x)+sqrt(y(x)^2-x^2),y(x), singsol=all)� �

y(x)
x2 +

√
y(x)2 − x2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 0.467 (sec). Leaf size: 13� �
DSolve[x*y'[x]==y[x]+Sqrt[y[x]^2-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cosh(log(x) + c1)
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40.2.21 problem 21
Internal problem ID [5016]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y + (2√xy − x) y′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 18� �
dsolve(y(x)+(2*sqrt(x*y(x))-x)*diff(y(x),x)=0,y(x), singsol=all)� �

ln (y(x)) + x√
xy(x)

− c1 = 0

3 Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 33� �
DSolve[y[x]+(2*Sqrt[x*y[x]]-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2√
y(x)
x

+ 2 log
(
y(x)
x

)
= −2 log(x) + c1, y(x)



6813



40.2. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.2.22 problem 22
Internal problem ID [5017]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y ln
(y
x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)=y(x)*ln(y(x)/x),y(x), singsol=all)� �

y(x) = ec1x+1x

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 24� �
DSolve[x*y'[x]==y[x]*Log[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe1+ec1x

y(x) → ex
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40.2.23 problem 23
Internal problem ID [5018]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′(y′ + y)− x(x+ y) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 9� �
dsolve([diff(y(x),x)*(diff(y(x),x)+y(x))=x*(x+y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = x2

2

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 27� �
DSolve[{y'[x]*(y'[x]+y[x])==x*(x+y[x]),{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2
y(x) → −x+ sinh(x)− cosh(x) + 1
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40.2.24 problem 24
Internal problem ID [5019]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

(xy′ + y)2 − y2y′ = 0

3 Solution by Maple
Time used: 0.192 (sec). Leaf size: 125� �
dsolve((x*diff(y(x),x)+y(x))^2=y(x)^2*diff(y(x),x),y(x), singsol=all)� �

y(x) = 4x

y(x) = 0

y(x) = −
2c21
(√

2 c1 − x
)

2c21 − x2

y(x) =
2c21
(√

2 c1 + x
)

2c21 − x2

y(x) = −
c21

(√
2 c1 − 2x

)
2 (c21 − 2x2)

y(x) =
c21

(√
2 c1 + 2x

)
2c21 − 4x2
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3 Solution by Mathematica
Time used: 0.522 (sec). Leaf size: 61� �
DSolve[(x*y'[x]+y[x])^2==y[x]^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−4e4c1x− 2e2c1

y(x) → 1
2e2c1 − 4e4c1x

y(x) → 0

y(x) → 4x
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40.2.25 problem 25
Internal problem ID [5020]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 25.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − 3xyy′ + 2y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)^2-3*x*y(x)*diff(y(x),x)+2*y(x)^2=0,y(x), singsol=all)� �

y(x) = c1x
2

y(x) = c1x

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24� �
DSolve[x^2*(y'[x])^2-3*x*y[x]*y'[x]+2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → c1x
2

y(x) → 0
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40.2.26 problem 26
Internal problem ID [5021]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ − y −
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)=sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.834 (sec). Leaf size: 50� �
DSolve[x*y'[x]-y[x]==Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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40.2.27 problem 27
Internal problem ID [5022]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 27.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.197 (sec). Leaf size: 75� �
dsolve(y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = 0

y(x) =
√

c21 − 2c1x

y(x) =
√

c21 + 2c1x

y(x) = −
√

c21 − 2c1x

y(x) = −
√

c21 + 2c1x
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3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 126� �
DSolve[y[x]*(y'[x])^2+2*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
−2x+ ec1

y(x) → e
c1
2
√
−2x+ ec1

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0

y(x) → −ix

y(x) → ix
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40.2.28 problem 28
Internal problem ID [5023]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + x+ 2y
x

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)+(x+2*y(x))/x=0,y(x), singsol=all)� �

y(x) = −x

3 + c1
x2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[y'[x]+(x+2*y[x])/x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

3 + c1
x2
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40.2.29 problem 29
Internal problem ID [5024]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − y

x+ y
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)=y(x)/(x+y(x)),y(x), singsol=all)� �

y(x) = eLambertW(x ec1 )−c1

3 Solution by Mathematica
Time used: 10.963 (sec). Leaf size: 23� �
DSolve[y'[x]==y[x]/(x+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

ProductLog (e−c1x)

y(x) → 0
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40.2.30 problem 30
Internal problem ID [5025]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′x− x− y

2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 13� �
dsolve([x*diff(y(x),x)=x+1/2*y(x),y(0) = 0],y(x), singsol=all)� �

y(x) = 2x+
√
x c1

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 17� �
DSolve[{x*y'[x]==x+1/2*y[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1
√
x
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40.2.31 problem Example 3
Internal problem ID [5026]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: Example 3.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y − 2
y − x− 4 = 0

3 Solution by Maple
Time used: 0.364 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)=(x+y(x)-2)/(y(x)-x-4),y(x), singsol=all)� �

y(x) = 3−
−c1(x+ 1) +

√
2 (x+ 1)2 c21 + 1
c1

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 59� �
DSolve[y'[x]==(x+y[x]-2)/(y[x]-x-4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− i
√
−2(x(x+ 2) + 8)− c1 + 4

y(x) → x+ i
√

−2(x(x+ 2) + 8)− c1 + 4
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40.2.32 problem Example 4
Internal problem ID [5027]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: Example 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x− 4y + 6 + (x+ y − 2) y′ = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 300� �
dsolve((2*x-4*y(x)+6)+(x+y(x)-2)*diff(y(x),x)=0,y(x), singsol=all)� �
y(x) = 5

3

+

12
√
3 (3x− 1)

√
(3x− 1) (27 (3x− 1) c1 − 4)

c1
c21 + 108(3x− 1)2 c21 − 72(3x− 1) c1 + 8

 1
3

36c1
− 6(3x− 1) c1 − 1

9c1

12
√
3 (3x− 1)

√
(3x− 1) (27 (3x− 1) c1 − 4)

c1
c21 + 108 (3x− 1)2 c21 − 72 (3x− 1) c1 + 8

 1
3

+ 6(3x− 1) c1 − 1
9c1

−

i
√
3



12
√
3 (3x−1)

√
(3x− 1) (27 (3x− 1) c1 − 4)

c1
c21+108(3x−1)2c21−72(3x−1)c1+8


1
3

6c1 + 4(3x−1)c1− 2
3

c1

12
√
3 (3x−1)

√
(3x− 1) (27 (3x− 1) c1 − 4)

c1
c21+108(3x−1)2c21−72(3x−1)c1+8


1
3


6
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3 Solution by Mathematica
Time used: 77.009 (sec). Leaf size: 2563� �
DSolve[(2*x-4*y[x]+6)+(x+y[x]-2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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40.2.33 problem 31
Internal problem ID [5028]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2y − x+ 5
2x− y − 4 = 0

3 Solution by Maple
Time used: 0.385 (sec). Leaf size: 182� �
dsolve(diff(y(x),x)=(2*y(x)-x+5)/(2*x-y(x)-4),y(x), singsol=all)� �
y(x) = −2

−

(x− 1)


c21


−

27c1(x−1)+3
√
3
√

27c21 (x− 1)2 − 1
 1

3

6c1(x−1) − 1

2c1(x−1)

27c1(x−1)+3
√
3
√

27c21 (x− 1)2 − 1
 1

3
+

i

√
3



27c1(x−1)+3

√
3
√
27c21 (x− 1)2 − 1


1
3

3c1(x−1) − 1

c1(x−1)

27c1(x−1)+3

√
3
√

27c21 (x− 1)2 − 1


1
3


2


+ c21


c21

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 1601� �
DSolve[y'[x]==(2*y[x]-x+5)/(2*x-y[x]-4),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

6828



40.2. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.2.34 problem 32
Internal problem ID [5029]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ + 4x+ 3y + 15
2x+ y + 7 = 0

3 Solution by Maple
Time used: 0.687 (sec). Leaf size: 204� �
dsolve(diff(y(x),x)=-(4*x+3*y(x)+15)/(2*x+y(x)+7),y(x), singsol=all)� �
y(x) = −1

−

(
− 1

2+
i

√
3

2

)6


−2

4(3+x)3c1+4

√
−4 (3 + x)9 c31 + (3 + x)6 c21

 1
3

− 8(3+x)3c14(3+x)3c1+4

√
−4 (3 + x)9 c31 + (3 + x)6 c21


1
3
+4i

√
3



4(3+x)3c1+4

√
−4 (3 + x)9 c31 + (3 + x)6 c21


1
3

2 − 2(3+x)3c14(3+x)3c1+4

√
−4 (3 + x)9 c31 + (3 + x)6 c21


1
3





2

64c1 + (3 + x)3

(3 + x)2
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3 Solution by Mathematica
Time used: 49.069 (sec). Leaf size: 763� �
DSolve[y'[x]==-(4*x+3*y[x]+15)/(2*x+y[x]+7),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 1

]
− 2x− 7

y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 2

]
− 2x− 7

y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 3

]
− 2x− 7

y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 4

]
− 2x− 7

y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 5

]
− 2x− 7

y(x)

→ 1
Root

[
#16 (16x6 + 288x5 + 2160x4 + 8640x3 + 19440x2 + 23328x+ 11664 + 16e12c1) + #14 (−24x4 − 288x3 − 1296x2 − 2592x− 1944) + #13 (−8x3 − 72x2 − 216x− 216) + #12 (9x2 + 54x+ 81) + #1(6x+ 18) + 1&, 6

]
− 2x− 7

6830



40.2. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.2.35 problem 33
Internal problem ID [5030]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 3y − 5
x− y − 1 = 0

3 Solution by Maple
Time used: 0.255 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=(x+3*y(x)-5)/(x-y(x)-1),y(x), singsol=all)� �

y(x) = 1− (x− 2) (LambertW (2c1(x− 2)) + 2)
LambertW (2c1 (x− 2))

3 Solution by Mathematica
Time used: 1.044 (sec). Leaf size: 148� �
DSolve[y'[x]==(x+3*y[x]-5)/(x-y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−22/3
(
x log

(
− y(x)+x−3

−y(x)+x−1

)
− (x− 3) log

(
x−2

−y(x)+x−1

)
− 3 log

(
− y(x)+x−3

−y(x)+x−1

)
− y(x)

(
log
(

x−2
−y(x)+x−1

)
− log

(
− y(x)+x−3

−y(x)+x−1

)
+ 1 + log(2)

)
+ x− x log(6) + x log(3)− 1 + log(8)

)
9(y(x) + x− 3) = 1

92
2/3 log(x−2)+c1, y(x)
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40.2.36 problem 34
Internal problem ID [5031]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

y′ − 2(y + 2)2

(x+ y + 1)2
= 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)=2*((y(x)+2)/(x+y(x)+1))^2,y(x), singsol=all)� �

y(x) = −2− tan (RootOf (−2_Z + ln (tan (_Z )) + ln (x− 1) + c1)) (x− 1)

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 27� �
DSolve[y'[x]==2*((y[x]+2)/(x+y[x]+1))^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
1− x

y(x) + 2

)
+ log(y(x) + 2) = c1, y(x)

]
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40.2.37 problem 35
Internal problem ID [5032]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ y + 1− (4x+ 2y − 3) y′ = 0

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 33� �
dsolve((2*x+y(x)+1)-(4*x+2*y(x)-3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−LambertW
(
−2 e−5xe2e5c1

)
−5x+2+5c1 + 1− 2x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26� �
DSolve[(2*x+y[x]+1)-(4*x+2*y[x]-3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2ProductLog

(
−e−5x−1+c1

)
− 2x+ 1
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40.2.38 problem 36
Internal problem ID [5033]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x− y − 1 + (2− x+ y) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
dsolve((x-y(x)-1)+(y(x)-x+2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x− 2−
√
−2x+ 4 + 2c1

y(x) = x− 2 +
√
−2x+ 4 + 2c1

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 49� �
DSolve[(x-y[x]-1)+(y[x]-x+2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− i
√
2x− 4− c1 − 2

y(x) → x+ i
√
2x− 4− c1 − 2
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40.2.39 problem 37
Internal problem ID [5034]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ 4y) y′ − 2x− 3y + 5 = 0

3 Solution by Maple
Time used: 0.433 (sec). Leaf size: 64� �
dsolve((x+4*y(x))*diff(y(x),x)=2*x+3*y(x)-5,y(x), singsol=all)� �

y(x) = −1 +
(x− 4)

(
RootOf

(
_Z 36 + 3(x− 4)6 c1_Z 6 − 2(x− 4)6 c1

)6 − 1
)

RootOf
(
_Z 36 + 3 (x− 4)6 c1_Z 6 − 2 (x− 4)6 c1

)6
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3 Solution by Mathematica
Time used: 163.157 (sec). Leaf size: 793� �
DSolve[(x+4*y[x])*y'[x]==2*x+3*y[x]-5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 1

]


y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 2

]


y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 3

]


y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 4

]


y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 5

]


y(x) → 1
4

−x

+ 1
Root

[
#16

(
−3125x6 + 75000x5 − 750000x4 + 4000000x3 − 12000000x2 + 19200000x− 12800000 + 3125e

15c1
8

)
+#14 (1875x4 − 30000x3 + 180000x2 − 480000x+ 480000) + #13 (−1000x3 + 12000x2 − 48000x+ 64000) + #12 (225x2 − 1800x+ 3600) + #1(96− 24x) + 1&, 6

]
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40.2.40 problem 38
Internal problem ID [5035]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2 + y − (2x+ y − 4) y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(y(x)+2=(2*x+y(x)-4)*diff(y(x),x),y(x), singsol=all)� �

y(x) = 1− 4c1 +
√
4c1x− 12c1 + 1
2c1

y(x) = −−1 + 4c1 +
√
4c1x− 12c1 + 1
2c1

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 82� �
DSolve[y[x]+2==(2*x+y[x]-4)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
1 + 4c1(x− 3) − 1 + 4c1

2c1

y(x) →
√

1 + 4c1(x− 3) + 1− 4c1
2c1

y(x) → −2

y(x) → Indeterminate

y(x) → 1− x
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40.2.41 problem 39
Internal problem ID [5036]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _exact, _dAlembert]

Solve

(y′ + 1) ln
(
x+ y

x+ 3

)
− x+ y

x+ 3 = 0

3 Solution by Maple
Time used: 0.31 (sec). Leaf size: 27� �
dsolve((diff(y(x),x)+1)*ln((y(x)+x)/(x+3))=(y(x)+x)/(x+3),y(x), singsol=all)� �

y(x) = eLambertW
(

e−1
(3+x)c1

)
+1(3 + x)− x

3 Solution by Mathematica
Time used: 0.263 (sec). Leaf size: 30� �
DSolve[(y'[x]+1)*Log[(y[x]+x)/(x+3)]==(y[x]+x)/(x+3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−y(x) + (y(x) + x) log

(
y(x) + x

x+ 3

)
− x = c1, y(x)

]
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40.2.42 problem 40
Internal problem ID [5037]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x− 2y + 5
y − 2x− 4 = 0

3 Solution by Maple
Time used: 0.881 (sec). Leaf size: 182� �
dsolve(diff(y(x),x)=(x-2*y(x)+5)/(y(x)-2*x-4),y(x), singsol=all)� �
y(x) = 2

−

(x+ 1)


c21


−

3
√
3
√

27 (x+ 1)2 c21 − 1 +27c1(x+1)

 1
3

6c1(x+1) − 1

2c1(x+1)

3
√
3
√
27 (x+ 1)2 c21 − 1 +27c1(x+1)

 1
3
+

i

√
3



3

√
3
√

27 (x+ 1)2 c21 − 1 +27c1(x+1)


1
3

3c1(x+1) − 1

c1(x+1)

3

√
3
√
27 (x+ 1)2 c21 − 1 +27c1(x+1)


1
3


2


+ c21


c21

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 1601� �
DSolve[y'[x]==(x-2*y[x]+5)/(y[x]-2*x-4),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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40.2.43 problem 41
Internal problem ID [5038]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 3x− y + 1
2x+ y + 4 = 0

3 Solution by Maple
Time used: 0.957 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)=(3*x-y(x)+1)/(2*x+y(x)+4),y(x), singsol=all)� �

−
ln
(
−3(x+1)2+3(x+1)(−y(x)−2)−(−y(x)−2)2

(x+1)2

)
2

+

√
21 arctanh

(
(3x+7+2y(x))

√
21

21x+21

)
21 − ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 79� �
DSolve[y'[x]==(3*x-y[x]+1)/(2*x+y[x]+4),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
√
21 tanh−1

(
− 10(x+1)

y(x)+2(x+2) − 1
√
21

)

+ 21
(
log
(
−−3x2 + y(x)2 + (3x+ 7)y(x) + 7

5(x+ 1)2

)
+ 2 log(x+ 1)− 10c1

)
= 0, y(x)

]
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40.2.44 problem Example 5
Internal problem ID [5039]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: Example 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2xy′ +
(
y4x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 67� �
dsolve(2*x*diff(y(x),x)+(x^2*y(x)^4+1)*y(x)=0,y(x), singsol=all)� �

y(x) = 1√√
2 ln(x) + c1 x

y(x) = 1√
−
√

2 ln(x) + c1 x

y(x) = − 1√√
2 ln(x) + c1 x

y(x) = − 1√
−
√

2 ln(x) + c1 x
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3 Solution by Mathematica
Time used: 0.325 (sec). Leaf size: 92� �
DSolve[2*x*y'[x]+(x^2*y[x]^4+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
4
√

x2(2 log(x) + c1)

y(x) → − i
4
√

x2(2 log(x) + c1)

y(x) → i
4
√
x2(2 log(x) + c1)

y(x) → 1
4
√
x2(2 log(x) + c1)

y(x) → 0
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40.2.45 problem Example 6
Internal problem ID [5040]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: Example 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

2xy′
(
x− y2

)
+ y3 = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 19� �
dsolve(2*x*diff(y(x),x)*(x-y(x)^2)+y(x)^3=0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
− ec1

x

)
2 + c1

2

3 Solution by Mathematica
Time used: 23.308 (sec). Leaf size: 60� �
DSolve[2*x*y'[x]*(x-y[x]^2)+y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
x

√
ProductLog

(
−ec1

x

)

y(x) → i
√
x

√
ProductLog

(
−ec1

x

)
y(x) → 0
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40.2.46 problem 42
Internal problem ID [5041]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x3(y′ − x)− y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x^3*(diff(y(x),x)-x)=y(x)^2,y(x), singsol=all)� �

y(x) = x2(ln(x)− c1 − 1)
ln(x)− c1

3 Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 27� �
DSolve[x^3*(y'[x]-x)==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
1− 1

log(x) + c1

)
y(x) → x2
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40.2.47 problem 43
Internal problem ID [5042]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2x2y′ − y3 − xy = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 48� �
dsolve(2*x^2*diff(y(x),x)=y(x)^3+x*y(x),y(x), singsol=all)� �

y(x) =
√
− (ln(x)− c1)x
ln(x)− c1

y(x) = −
√

− (ln(x)− c1)x
ln(x)− c1

3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 49� �
DSolve[2*x^2*y'[x]==y[x]^3+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x√

− log(x) + c1

y(x) →
√
x√

− log(x) + c1

y(x) → 0
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40.2.48 problem 44
Internal problem ID [5043]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y + x(1 + 2xy) y′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 18� �
dsolve(y(x)+x*(2*x*y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1
2LambertW

(
c1
2x

)
x

3 Solution by Mathematica
Time used: 0.411 (sec). Leaf size: 36� �
DSolve[y[x]+x*(2*x*y[x]+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

2xProductLog
(

e
1
2
(
−2−9 3√−2 c1

)
x

)
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40.2.49 problem 45
Internal problem ID [5044]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Chini]

Solve

2y′ + x− 4√y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 111� �
dsolve(2*diff(y(x),x)+x=4*sqrt(y(x)),y(x), singsol=all)� �

−
4ix2

√
−y(x)

x2 − 2i arctan
(
2
√

−y(x)
x2

)
x2 + 8i arctan

(
2
√
−y(x)

x2

)
y(x) + ln

(
x2−4y(x)

x2

)
x2 − 4 ln

(
x2−4y(x)

x2

)
y(x) + 2x2

x2 − 4y(x)
− 2 ln(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 49� �
DSolve[2*y'[x]+x==4*Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

4
 4

4
√

y(x)
x2 + 2

+ 2 log
(
4
√

y(x)
x2 + 2

) = −8 log(x) + c1, y(x)
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40.2.50 problem 46
Internal problem ID [5045]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Riccati, _special]]

Solve

y′ − y2 + 2
x2 = 0

3 Solution by Maple
Time used: 0.888 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=y(x)^2-2/x^2,y(x), singsol=all)� �

y(x) = 2x3 + c1
(−x3 + c1)x

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 29� �
DSolve[y'[x]==y[x]^2-2/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x
− 3x2

x3 + c1

y(x) → 1
x
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40.2.51 problem 47
Internal problem ID [5046]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2xy′ + y − y2
√

x− y2x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 38� �
dsolve(2*x*diff(y(x),x)+y(x)=y(x)^2*sqrt(x-x^2*y(x)^2),y(x), singsol=all)� �

− −1 + xy(x)2

y(x)
√

x− x2y(x)2
+ ln(x)

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.836 (sec). Leaf size: 78� �
DSolve[2*x*y'[x]+y[x]==y[x]^2*Sqrt[x-x^2*y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2√
x

(
log2

(
−1
x

)
+ 2c1 log

(
−1
x

)
+ 4 + c12

)
y(x) → 2√

x

(
log2

(
−1
x

)
+ 2c1 log

(
−1
x

)
+ 4 + c12

)
y(x) → 0
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40.2.52 problem 48
Internal problem ID [5047]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2xyy′
3 −

√
x6 − y4 − y2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 100� �
dsolve(2/3*x*y(x)*diff(y(x),x)=sqrt(x^6-y(x)^4)+y(x)^2,y(x), singsol=all)� �

∫ x

_b
−
√

_a6 − y(x)4 + y(x)2√
_a6 − y(x)4 _a

d_a

+
∫ y(x) 2_f

(
3
(∫ x

_b
_a5(_a6−_f 4

) 3
2
d_a

)√
x6 − _f 4 + 1

)
3
√

x6 − _f 4
d_f + c1 = 0
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3 Solution by Mathematica
Time used: 5.62 (sec). Leaf size: 128� �
DSolve[2/3*x*y[x]*y'[x]==Sqrt[x^6-y[x]^4]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x3/2

4

√
sec2

(
− log (x6)

2 + 3c1
)

y(x) → − ix3/2

4

√
sec2

(
− log (x6)

2 + 3c1
)

y(x) → ix3/2

4

√
sec2

(
− log (x6)

2 + 3c1
)

y(x) → x3/2

4

√
sec2

(
− log (x6)

2 + 3c1
)
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40.2.53 problem 49
Internal problem ID [5048]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

2y +
(
yx2 + 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 16� �
dsolve(2*y(x)+(x^2*y(x)+1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1
LambertW

(
c1
x2

)
x2

3 Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 33� �
DSolve[2*y[x]+(x^2*y[x]+1)*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

x2ProductLog
(

e
1
2
(
−2−9 3√−2 c1

)
x2

)
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40.2.54 problem 50
Internal problem ID [5049]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y(xy + 1) + (1− xy)xy′ = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 18� �
dsolve(y(x)*(1+x*y(x))+(1-x*y(x))*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − 1
LambertW

(
− c1

x2

)
x

3 Solution by Mathematica
Time used: 140.262 (sec). Leaf size: 30� �
DSolve[y[x]*(1+x*y[x])+(1-x*y[x])*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

xProductLog
(

e
−1+ 9c1

22/3

x2

)
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40.2.55 problem 51
Internal problem ID [5050]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
1 + y2x2) y + (y2x2 − 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 23� �
dsolve(y(x)*(x^2*y(x)^2+1)+(x^2*y(x)^2-1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
−x4e−4c1

)
2 −2c1x

3 Solution by Mathematica
Time used: 43.284 (sec). Leaf size: 60� �
DSolve[y[x]*(x^2*y[x]^2+1)+(x^2*y[x]^2-1)*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
ProductLog (−e−2c1x4)

x

y(x) → i
√
ProductLog (−e−2c1x4)

x

y(x) → 0
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40.2.56 problem 52
Internal problem ID [5051]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x2 − y4

)
y′ − xy = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 97� �
dsolve((x^2-y(x)^4)*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = −

√
−2
√

c21 − 4x2 + 2c1
2

y(x) =

√
−2
√

c21 − 4x2 + 2c1
2

y(x) = −

√
2
√

c21 − 4x2 + 2c1
2

y(x) =

√
2
√
c21 − 4x2 + 2c1

2
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3 Solution by Mathematica
Time used: 0.433 (sec). Leaf size: 122� �
DSolve[(x^2-y[x]^4)*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−
√
−x2 + c12 − c1

y(x) →
√
−
√

−x2 + c12 − c1

y(x) → −
√√

−x2 + c12 − c1

y(x) →
√√

−x2 + c12 − c1

y(x) → 0
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40.2.57 problem 53
Internal problem ID [5052]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations prob-
lems. page 12
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y
(
1 +

√
y4x2 − 1

)
+ 2xy′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(y(x)*(1+sqrt(x^2*y(x)^4-1))+2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
RootOf

(
− ln(x) + c1 − 2

(∫ _Z 1

_a
√
_a4 − 1

d_a
))

√
x

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 40� �
DSolve[y[x]*(1+Sqrt[x^2*y[x]^4-1])+2*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(√
x2y(x)4 − 1

)
+ 1

2 log
(
x2y(x)4

)
− 2 log(y(x)) = c1, y(x)

]
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40.3 Chapter 1. First order differential equations.
Section 1.3. Exact equations problems. page 24

Local contents
40.3.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6859
40.3.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6861
40.3.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6863
40.3.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6864
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40.3.1 problem 1
Internal problem ID [5053]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

x
(
2− 9y2x

)
+ y
(
4y2 − 6x3) y′ = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 125� �
dsolve(x*(2-9*x*y(x)^2)+y(x)*(4*y(x)^2-6*x^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −

√
6x3 − 2

√
9x6 − 4x2 − 4c1
2

y(x) =

√
6x3 − 2

√
9x6 − 4x2 − 4c1
2

y(x) = −

√
6x3 + 2

√
9x6 − 4x2 − 4c1
2

y(x) =

√
6x3 + 2

√
9x6 − 4x2 − 4c1
2
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3 Solution by Mathematica
Time used: 4.115 (sec). Leaf size: 163� �
DSolve[x*(2-9*x*y[x]^2)+y[x]*(4*y[x]^2-6*x^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
3x3 −

√
9x6 − 4x2 + 4c1√

2

y(x) →

√
3x3 −

√
9x6 − 4x2 + 4c1√

2

y(x) → −

√
3x3 +

√
9x6 − 4x2 + 4c1√

2

y(x) →

√
3x3 +

√
9x6 − 4x2 + 4c1√

2

6860



40.3. Chapter 1. First order differential . . . CHAPTER 40. ORDINARY . . .

40.3.2 problem 2
Internal problem ID [5054]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y

x
+
(
y3 + ln(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(y(x)/x+(y(x)^3+ln(x))*diff(y(x),x)=0,y(x), singsol=all)� �

ln(x)y(x) + y(x)4
4 + c1 = 0
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3 Solution by Mathematica
Time used: 83.193 (sec). Leaf size: 1017� �
DSolve[y[x]/x+(y[x]^3+Log[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√√√√√√√
3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13
√
6

− 1
2

√√√√√√√√√√√√
8c1

3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13

−
2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 − 4
√
6 log(x)√√√√√√√

3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13

y(x)

→ 1
2



√√√√√√√2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 − 8c1
3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13

+

√√√√√√√√√√√√
8c1

3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13

−
2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 − 4
√
6 log(x)√√√√√√√

3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13



y(x) → −

√√√√√√√
3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13
√
6

− 1
2

√√√√√√√√√√√√
8c1

3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13

−
2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 + 4
√
6 log(x)√√√√√√√

3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13

y(x)

→ 1
2



√√√√√√√√√√√√
8c1

3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13

−
2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 + 4
√
6 log(x)√√√√√√√

3
√
3
(
9 log2(x) +

√
81 log4(x) + 192c13

)
2/3 − 4 32/3c1

3

√
9 log2(x) +

√
81 log4(x) + 192c13

−

√√√√√√√2 3

√
9 log2(x) +

√
81 log4(x) + 192c13

32/3 − 8c1
3
√
3 3

√
9 log2(x) +

√
81 log4(x) + 192c13


y(x) → 0
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40.3.3 problem 3
Internal problem ID [5055]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2x+ 3 + (2y − 2) y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve((2*x+3)+(2*y(x)-2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1−
√

−x2 − c1 − 3x+ 1

y(x) = 1 +
√

−x2 − c1 − 3x+ 1

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 47� �
DSolve[(2*x+3)+(2*y[x]-2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√

−x(x+ 3) + 1 + 2c1

y(x) → 1 +
√

−x(x+ 3) + 1 + 2c1
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40.3.4 problem 4
Internal problem ID [5056]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

2x+ 4y + (2x− 2y) y′ = 0

3 Solution by Maple
Time used: 0.4 (sec). Leaf size: 56� �
dsolve((2*x+4*y(x))+(2*x-2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

−
ln
(
−x2+3xy(x)−y(x)2

x2

)
2 −

√
13 arctanh

(
(3x−2y(x))

√
13

13x

)
13 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 47� �
DSolve[(2*x+3)+(2*y[x]-2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√
−x(x+ 3) + 1 + 2c1

y(x) → 1 +
√

−x(x+ 3) + 1 + 2c1
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40.4 Chapter 2. Linear homogeneous equations.
Section 2.2 problems. page 95

Local contents
40.4.1 problem 49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6866
40.4.2 problem 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6867
40.4.3 problem 51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6868
40.4.4 problem 52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6869
40.4.5 problem 53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6870
40.4.6 problem 54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6871
40.4.7 problem 55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6872
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40.4.1 problem 49
Internal problem ID [5057]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(√

2 −1
)
x + c2e−

(
1+

√
2
)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''[x]+2*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
−
((

1+
√
2
)
x
)(

c2e
2
√
2 x + c1

)
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40.4.2 problem 50
Internal problem ID [5058]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′

x
− y

x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+1/x*diff(y(x),x)-1/x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[y''[x]+1/x*y'[x]-1/x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x
+ c2x
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40.4.3 problem 51
Internal problem ID [5059]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (arcsinh(x)) + c2 cos (arcsinh(x))

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 38� �
DSolve[(x^2+1)*y''[x]+x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
tanh−1

(
x√

x2 + 1

))
+ c2 sin

(
tanh−1

(
x√

x2 + 1

))
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40.4.4 problem 52
Internal problem ID [5060]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − cot(x)y′ + y cos(x) = 0

3 Solution by Maple
Time used: 1.327 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$2)-cot(x)*diff(y(x),x)+cos(x)*y(x)=0,y(x), singsol=all)� �
y(x) = c1(1+cos(x))HeunC

(
0, 1,−1,−2, 32 ,

cos(x)
2 + 1

2

)
+c2(1+cos(x))HeunC

(
0, 1,−1,

−2, 32 ,
cos(x)

2 + 1
2

)(∫ cos(x) 1
(_a + 1)2HeunC

(
0, 1,−1,−2, 32 ,

_a
2 + 1

2

)2d_a
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-Cot[x]*y'[x]+Cos[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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40.4.5 problem 53
Internal problem ID [5061]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y′

x
+ yx2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+1/x*diff(y(x),x)+x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0, x

2

2

)
+ c2 BesselY

(
0, x

2

2

)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 31� �
DSolve[y''[x]+1/x*y'[x]+x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J0

(
x2

2

)
+ 2c2Y0

(
x2

2

)
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40.4.6 problem 54
Internal problem ID [5062]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 1
)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 51� �
dsolve(x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-x^2)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 1)
x2 + c2(ln (x− 1)x2 − ln (x+ 1)x2 − ln (x− 1) + ln (x+ 1)− 2x)

x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 35� �
DSolve[x^2*(1-x^2)*y''[x]+2*x*(1-x^2)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2
(
(x2 − 1) tanh−1(x) + x

)
− 2c1(x2 − 1)

2x2

6871



40.4. Chapter 2. Linear homogeneous . . . CHAPTER 40. ORDINARY . . .

40.4.7 problem 55
Internal problem ID [5063]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−x2 + 1

)
y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
√
x− 1

√
x+ 1

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 87� �
DSolve[(1-x^2)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c1 cosh


√
1− x2 ArcTan

(
x√

1− x2

)
√
x2 − 1

+ ic2 sinh


√
1− x2 ArcTan

(
x√

1− x2

)
√
x2 − 1



6872



40.4. Chapter 2. Linear homogeneous . . . CHAPTER 40. ORDINARY . . .

40.4.8 problem 56
Internal problem ID [5064]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 56.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 2xy′′ + 4x2y′ + 8yx3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$3)-2*x*diff(y(x),x$2)+4*x^2*diff(y(x),x)+8*x^3*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'''[x]-2*x*y''[x]+4*x^2*y'[x]+8*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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40.4.9 problem 57
Internal problem ID [5065]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 57.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x(1− x) y′ + exy = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$2)+x*(1-x)*diff(y(x),x)+exp(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]+x*(1-x)*y'[x]+Exp[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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40.4.10 problem 58
Internal problem ID [5066]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 58.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2xy′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(√
15 ln(x)

2

)
√
x

+
c2 cos

(√
15 ln(x)

2

)
√
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+2*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2 cos

(
1
2

√
15 log(x)

)
+ c1 sin

(
1
2

√
15 log(x)

)
√
x
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40.4.11 problem 59
Internal problem ID [5067]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 59.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ − x2y′′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(x^4*diff(y(x),x$4)-x^2*diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) =
4∑

_a=1

xRootOf
(
_Z4−6_Z3+10_Z2−5_Z+1,index=_a

)
_C_a

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 130� �
DSolve[x^4*y''''[x]-x^2*y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4x
Root

[
#14−6#13+10#12−5#1+1&,4

]
+ c3x

Root
[
#14−6#13+10#12−5#1+1&,3

]
+ c1x

Root
[
#14−6#13+10#12−5#1+1&,1

]
+ c2x

Root
[
#14−6#13+10#12−5#1+1&,2

]
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40.4.12 problem 60
Internal problem ID [5068]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 60.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (arcsinh(x)) + c2 cos (arcsinh(x))

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 38� �
DSolve[(1+x^2)*y''[x]+x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
tanh−1

(
x√

x2 + 1

))
+ c2 sin

(
tanh−1

(
x√

x2 + 1

))
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40.5 Chapter 2. Linear homogeneous equations.
Section 2.3.4 problems. page 104
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40.5.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6879
40.5.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6880
40.5.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6881
40.5.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6882
40.5.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6883
40.5.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6884
40.5.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6885
40.5.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6887
40.5.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6888
40.5.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6889
40.5.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6891
40.5.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6893

6878



40.5. Chapter 2. Linear homogeneous . . . CHAPTER 40. ORDINARY . . .

40.5.1 problem 1
Internal problem ID [5069]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′ + xy′ + y − 2x ex + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 80� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=2*x*exp(x)-1,y(x), singsol=all)� �

y(x) = e−x2
2 erf

(
i
√
2 x

2

)
c1 + e−x2

2 c2

−

(
−2i

√
π e− 1

2
√
2 erf

(
i
√
2 x

2 + i
√
2
2

)
+ ex2

2 − 2 ex+ 1
2x

2

)
e−x2

2

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 53� �
DSolve[y''[x]+x*y'[x]+y[x]==2*x*Exp[x]-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(∫ x

1
e

K[1]2
2
(
c1 + 2eK[1](K[1]− 1)−K[1]

)
dK[1] + c2

)
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40.5.2 problem 2
Internal problem ID [5070]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ − y − x2 − 2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x^2+2*x,y(x), singsol=all)� �

y(x) =
(
−e−x

x
+ expIntegral (1, x)

)
xc2 + c1x+ x2

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 29� �
DSolve[x*y''[x]+x*y'[x]-y[x]==x^2+2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−c2ExpIntegralEi(−x) + x+ c1)− c2e
−x
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40.5.3 problem 3
Internal problem ID [5071]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + xy′ − y − x2 − 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x^2+2*x,y(x), singsol=all)� �

y(x) = c1
x
+ c2x+ (x+ 3 ln(x))x

3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31� �
DSolve[x^2*y''[x]+x*y'[x]-y[x]==x^2+2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

3 + x log(x) +
(
−1
2 + c2

)
x+ c1

x
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40.5.4 problem 4
Internal problem ID [5072]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + xy′ − y − cos
(
1
x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^3*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=cos(1/x),y(x), singsol=all)� �

y(x) = e 1
xxc2 + c1x−

x
(
cos
( 1
x

)
+ sin

( 1
x

))
2

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 32� �
DSolve[x^3*y''[x]+x*y'[x]-y[x]==Cos[1/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x
(
sin
(
1
x

)
+ cos

(
1
x

)
− 2
(
c1e

1
x + c2

))
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40.5.5 problem 5
Internal problem ID [5073]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x(1 + x) y′′ + (2 + x) y′ − y − x− 1
x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 42� �
dsolve(x*(1+x)*diff(y(x),x$2)+(x+2)*diff(y(x),x)-y(x)=x+1/x,y(x), singsol=all)� �

y(x) = c1
x
+ (x+ 1)2 c2

x
+ 2 ln(x)x2 + 4 ln(x)x+ 6x+ 5

4x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 37� �
DSolve[x*(1+x)*y''[x]+(x+2)*y'[x]-y[x]==x+1/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x+ 2) log(x) + 1 + c1

x
+ 1

4(−1 + 2c2)x+ 1 + c2
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40.5.6 problem 6
Internal problem ID [5074]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (x− 2) y′ − y − x2 + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(2*x*diff(y(x),x$2)+(x-2)*diff(y(x),x)-y(x)=x^2-1,y(x), singsol=all)� �

y(x) = (x− 2) c2 + e−x
2 c1 + x2 + 1

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 30� �
DSolve[2*x*y''[x]+(x-2)*y'[x]-y[x]==x^2-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 4x+ c1e
−x/2 + 2c2(x− 2) + 9
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40.5.7 problem 7
Internal problem ID [5075]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2(1 + x) y′′ + x(4x+ 3) y′ − y − x− 1
x
= 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 802� �
dsolve(x^2*(x+1)*diff(y(x),x$2)+x*(4*x+3)*diff(y(x),x)-y(x)=x+1/x,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 4.563 (sec). Leaf size: 568� �
DSolve[x^2*(x+1)*y''[x]+x*(4*x+3)*y'[x]-y[x]==x+1/x,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → x

√
2 −1

2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;

−x
)∫ x

1

7 2F1

(
−1−

√
2 , 2−

√
2 ; 1− 2

√
2 ;−K[2]

)
K[2]−1−

√
2 (K[2]2 + 1)

(K[2] + 1)
((

4 +
√
2
)

2F1

(
−
√
2 , 3−

√
2 ; 2− 2

√
2 ;−K[2]

)
2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;−K[2]

)
K[2] + 2F1

(
−1−

√
2 , 2−

√
2 ; 1− 2

√
2 ;−K[2]

)(
14

√
2 2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;−K[2]

)
+
(
−4 +

√
2
)

2F1

(√
2 , 3 +

√
2 ; 2

(
1 +

√
2
)
;−K[2]

)
K[2]

))dK[2]

+ c2

+ x−1−
√
2

2F1

(
−1−

√
2 , 2−

√
2 ; 1− 2

√
2 ;−x

)∫ x

1

−
7 2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;−K[1]

)
K[1]−1+

√
2 (K[1]2 + 1)

(K[1] + 1)
((

4 +
√
2
)

2F1

(
−
√
2 , 3−

√
2 ; 2− 2

√
2 ;−K[1]

)
2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;−K[1]

)
K[1] + 2F1

(
−1−

√
2 , 2−

√
2 ; 1− 2

√
2 ;−K[1]

)(
14

√
2 2F1

(
−1 +

√
2 , 2 +

√
2 ; 1 + 2

√
2 ;−K[1]

)
+
(
−4 +

√
2
)

2F1

(√
2 , 3 +

√
2 ; 2

(
1 +

√
2
)
;−K[1]

)
K[1]

))dK[1]

+ c1
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40.5.8 problem 8
Internal problem ID [5076]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(ln(x)− 1) y′′ − xy′ + y − x(− ln(x) + 1)2 = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 26� �
dsolve(x^2*(ln(x)-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x*(1-ln(x))^2,y(x), singsol=all)� �

y(x) =
(
ln(x)2

2 − c1 ln(x)
x

− ln(x) + c2

)
x

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 27� �
DSolve[x^2*(Log[x]-1)*y''[x]-x*y'[x]+y[x]==x*(1-Log[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x log

2(x) + c1x− (x+ c2) log(x)
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40.5.9 problem 9
Internal problem ID [5077]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ + 2y′ + xy − sec(x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 37� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=sec(x),y(x), singsol=all)� �

y(x) = sin(x)c2
x

+ cos(x)c1
x

+
sin(x)x− ln

(
1

cos(x)

)
cos(x)

x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 59� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(log (1 + e2ix) + e2ix(log (1 + e−2ix)− ic2) + 2c1)
2x
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40.5.10 problem 10
Internal problem ID [5078]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(
−x2 + 1

)
y′′ − xy′ + y

4 + x2

2 − 1
2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+1/4*y(x)=1/2*(1-x^2),y(x), singsol=all)� �

y(x) = c2√
x+

√
x2 − 1

+
√
x+

√
x2 − 1 c1 +

2x2

15 + 14
15
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3 Solution by Mathematica
Time used: 6.819 (sec). Leaf size: 221� �
DSolve[(1-x^2)*y''[x]-x*y'[x]+1/4*y[x]==1/2*(1-x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i sinh


√
1− x2 ArcTan

(
x√

1− x2

)
2
√
x2 − 1



∫ x

1

−i cosh


ArcTan

(
K[2]√

1−K[2]2

)√
1−K[2]2

2
√

K[2]2 − 1

√K[2]2 − 1 dK[2] + c2



+ cosh


√
1− x2 ArcTan

(
x√

1− x2

)
2
√
x2 − 1



∫ x

1

−
√

K[1]2 − 1 sinh


ArcTan

(
K[1]√

1−K[1]2

)√
1−K[1]2

2
√
K[1]2 − 1

 dK[1] + c1
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40.5.11 problem 11
Internal problem ID [5079]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(cos(x) + sin(x)) y′′ − 2y′ cos(x) + (cos(x)− sin(x)) y − (cos(x) + sin(x))2 e2x = 0

3 Solution by Maple
Time used: 0.332 (sec). Leaf size: 469� �
dsolve((cos(x)+sin(x))*diff(y(x),x$2)-2*cos(x)*diff(y(x),x)+(cos(x)-sin(x))*y(x)=(cos(x)+sin(x))^2*exp(2*x),y(x), singsol=all)� �

y(x) = cos(x)c2 + cos(x)

∫ −e
∫ −4

(
cos4(x)

)
+2 sin(x)

(
cos3(x)

)
+5
(
cos2(x)

)
−2

2 sin(x)
(
cos3(x)

)
−sin(x) cos(x)

dx

sin(x)dx

 c1

+cos(x)


∫ (cos(x) + sin(x)) e

2x+4
(∫ cos3(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
−2
(∫ cos2(x)

2
(
cos2(x)

)
−1

dx

)
−5
(∫ cos(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
+2
(∫ 1

sin(x) cos(x)
(
2
(
cos2(x)

)
−1
)dx

)

sin(x) cos(x) dx


∫ e

−4
(∫ cos3(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
+2
(∫ cos2(x)

2
(
cos2(x)

)
−1

dx

)
+5
(∫ cos(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
−2
(∫ 1

sin(x) cos(x)
(
2
(
cos2(x)

)
−1
)dx

)
sin(x)dx



−


∫ (cos(x) + sin(x))

∫ e
−4
(∫ cos3(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
+2
(∫ cos2(x)

2
(
cos2(x)

)
−1

dx

)
+5
(∫ cos(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
−2
(∫ 1

sin(x) cos(x)
(
2
(
cos2(x)

)
−1
)dx

)
sin(x)dx

 e
2x+4

(∫ cos3(x)
sin(x)

(
2
(
cos2(x)

)
−1
)dx

)
−2
(∫ cos2(x)

2
(
cos2(x)

)
−1

dx

)
−5
(∫ cos(x)

sin(x)
(
2
(
cos2(x)

)
−1
)dx

)
+2
(∫ 1

sin(x) cos(x)
(
2
(
cos2(x)

)
−1
)dx

)

sin(x) cos(x) dx
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3 Solution by Mathematica
Time used: 1.949 (sec). Leaf size: 337� �
DSolve[(Cos[x]+Sin[x])*y''[x]-2*Cos[x]*y'[x]+(Cos[x]-Sin[x])*y[x]==(Cos[x]+Sin[x])^2*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(eix)−1−2i

(
e6ix

√
1 + e−4ix + e8ix

√
1 + e−4ix + e10ix

√
1 + e−4ix + (1 + i)

√
−e4ix (1 + e4ix)

√
− (1 + e4ix)2

(
1 + (2− 2i)c1(eix)1+i

)
+ (1− i)e2ix

√
− (1 + e4ix)2

(√
−e4ix (1 + e4ix) + 2c2(eix)2i

√
−1− e4ix

)
+ e4ix

(√
1 + e−4ix + (2− 2i)c2(eix)2i

√
−1− e4ix

√
− (1 + e4ix)2

))
4
√
−e4ix (1 + e4ix)

√
− (1 + e4ix)2
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40.5.12 problem 12
Internal problem ID [5080]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak. Wold
Scientific. Singapore. 1995
Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(cos(x)− sin(x)) y′′ − 2y′ sin(x) + (sin(x) + cos(x)) y − (cos(x)− sin(x))2 = 0

7 Solution by Maple� �
dsolve((cos(x)-sin(x))*diff(y(x),x$2)-2*sin(x)*diff(y(x),x)+(cos(x)+sin(x))*y(x)=(cos(x)-sin(x))^2,y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 9.11 (sec). Leaf size: 1077� �
DSolve[(Cos[x]-Sin[x])*y''[x]-2*Sin[x]*y'[x]+(Cos[x]+Sin[x])*y[x]==(Cos[x]-Sin[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ (−1)
(
− 1

8−
i
8
)(

−1+
√
3
) (

eix
)(− 1

2−
i
2
)(

−1+
√
3
)
i

( 1
2+

i
2
)√

3 c1 2F1

(
1
2

(
1+i

√
3
)
,
1
2

(
1+

√
3
)
; 12

(
2+(1+i)

√
3
)
;

−ie2ix
)(

eix
)(1+i)

√
3

+ i
( 1
2+

i
2
)√

3
2F1

(
1
2

(
1 + i

√
3
)
,
1
2

(
1 +

√
3
)
; 12

(
2 + (1 + i)

√
3
)
;−ie2ix

)∫ eix

1

−

(
1− 3i

2

)
(−1)

(
− 1

8−
i
8
)(

i+
√
3
) (

(2− i) +
√
3
)

2F1

(
1
2 −

√
3
2 , 12 −

i

√
3

2 ; 1−
(1
2 +

i
2

)√
3 ;−iK[1]2

)
K[1]

(
− 1

2−
i
2
)(

(3−2i)+
√
3
)
(K[1]2 − i)

√
2
((

(4 + i) +
√
3
)

2F1

(
1
2

(
3−

√
3
)
, 12

(
1− i

√
3
)
; 1 + Root

[
4#14 + 9&, 1

]
;−iK[1]2

) (
1 + Root

[
4#14 + 9&, 1

])
2F1

(
1
2

(
1 + i

√
3
)
, 12

(
1 +

√
3
)
; 1 + Root

[
4#14 + 9&, 4

]
;−iK[1]2

)
+ (5− i)

(
1 +

√
3
)

2F1

(
1
2

(
1−

√
3
)
, 12

(
1− i

√
3
)
; 1 + Root

[
4#14 + 9&, 1

]
;−iK[1]2

)
2F1

(
1
2

(
3 + i

√
3
)
, 12

(
1 +

√
3
)
; 1 + Root

[
4#14 + 9&, 4

]
;−iK[1]2

))dK[1]
(
eix
)(1+i)

√
3

+ c2 2F1

(
1
2 −

√
3
2 ,

1
2 − i

√
3
2 ; 1−

(
1
2 + i

2

)√
3 ;−ie2ix

)

+ 2F1

(
1
2 −

√
3
2 ,

1
2 − i

√
3
2 ; 1−

(
1
2 + i

2

)√
3 ;

−ie2ix

)∫ eix

1

(
1− 3i

2

)
(−1)

( 1
8+

i
8
)(

−i+
√
3
) (

(2− i) +
√
3
)

2F1

(
1
2

(
1 + i

√
3
)
, 12

(
1 +

√
3
)
; 12
(
2 + (1 + i)

√
3
)
;−iK[2]2

)
K[2]

( 1
2+

i
2
)(

(−3+2i)+
√
3
)
(K[2]2 − i)

√
2
((

(4 + i) +
√
3
)

2F1

(
1
2

(
3−

√
3
)
, 12

(
1− i

√
3
)
; 1 + Root

[
4#14 + 9&, 1

]
;−iK[2]2

) (
1 + Root

[
4#14 + 9&, 1

])
2F1

(
1
2

(
1 + i

√
3
)
, 12

(
1 +

√
3
)
; 1 + Root

[
4#14 + 9&, 4

]
;−iK[2]2

)
+ (5− i)

(
1 +

√
3
)

2F1

(
1
2

(
1−

√
3
)
, 12

(
1− i

√
3
)
; 1 + Root

[
4#14 + 9&, 1

]
;−iK[2]2

)
2F1

(
1
2

(
3 + i

√
3
)
, 12

(
1 +

√
3
)
; 1 + Root

[
4#14 + 9&, 4

]
;−iK[2]2

))dK[2]
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41.1. Chapter 3. Ordinary Differential . . . CHAPTER 41. THEORY OF . . .

41.1.1 problem Example 3.1
Internal problem ID [5081]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2(1 + y2
)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=x^2*(y(x)^2+1),y(x), singsol=all)� �

y(x) = tan
(
x3

3 + c1

)

3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 30� �
DSolve[y'[x]==x^2*(y[x]^2+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
x3

3 + c1

)
y(x) → −i

y(x) → i
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41.1.2 problem Example 3.2
Internal problem ID [5082]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2

1− y2
= 0
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 357� �
dsolve(diff(y(x),x)=x^2/(1-y(x)^2),y(x), singsol=all)� �

y(x) =

(
−4x3 − 12c1 + 4

√
x6 + 6x3c1 + 9c21 − 4

) 1
3

2
+ 2(

−4x3 − 12c1 + 4
√

x6 + 6x3c1 + 9c21 − 4
) 1

3

y(x) = −

(
−4x3 − 12c1 + 4

√
x6 + 6x3c1 + 9c21 − 4

) 1
3

4
− 1(

−4x3 − 12c1 + 4
√

x6 + 6x3c1 + 9c21 − 4
) 1

3

−

i
√
3


−4x3−12c1+4

√
x6 + 6x3c1 + 9c21 − 4

 1
3

2 − 2−4x3−12c1+4

√
x6 + 6x3c1 + 9c21 − 4

 1
3


2

y(x) = −

(
−4x3 − 12c1 + 4

√
x6 + 6x3c1 + 9c21 − 4

) 1
3

4
− 1(

−4x3 − 12c1 + 4
√

x6 + 6x3c1 + 9c21 − 4
) 1

3

+

i
√
3


−4x3−12c1+4

√
x6 + 6x3c1 + 9c21 − 4

 1
3

2 − 2−4x3−12c1+4

√
x6 + 6x3c1 + 9c21 − 4

 1
3


2
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3 Solution by Mathematica
Time used: 2.369 (sec). Leaf size: 246� �
DSolve[y'[x]==x^2/(1-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2 + 3

√
2
(
−x3 +

√
−4 + (x3 − 3c1) 2 + 3c1

)
2/3

22/3 3
√

−x3 +
√

−4 + (x3 − 3c1) 2 + 3c1

y(x) →
−2 3

√
−2 + (−2)2/3

(
−x3 +

√
−4 + (x3 − 3c1) 2 + 3c1

)
2/3

2 3
√

−x3 +
√

−4 + (x3 − 3c1) 2 + 3c1

y(x)→
Root

[
#13 − 2&, 3

]
3
√
−x3 +

√
−4 + (x3 − 3c1) 2 + 3c1

− 3

√
−1
2

3
√
−x3 +

√
−4 + (x3 − 3c1) 2 + 3c1
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41.1.3 problem Example 3.3
Internal problem ID [5083]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 3x2 + 4x+ 2
2y − 2 = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)=(3*x^2+4*x+2)/(2*(y(x)-1)),y(0) = -1],y(x), singsol=all)� �

y(x) = 1−
√

(x+ 2) (x2 + 2)

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 22� �
DSolve[{y'[x]==(3*x^2+4*x+2)/(2*(y[x]-1)),{y[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√

(x+ 2) (x2 + 2)
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41.1.4 problem Example 3.4
Internal problem ID [5084]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − 2√xy − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x)-2*sqrt(x*y(x))=y(x),y(x), singsol=all)� �

− y(x)√
xy(x)

+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 19� �
DSolve[x*y'[x]-2*Sqrt[x*y[x]]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x(2 log(x) + c1)2
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41.1.5 problem Example 3.5
Internal problem ID [5085]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.5.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y − 1
−y + 3 + x

= 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=(x+y(x)-1)/(x-y(x)+3),y(x), singsol=all)� �

y(x) = 2− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x+ 1) + 2c1

))
(x+ 1)

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 59� �
DSolve[y'[x]==(x+y[x]-1)/(x-y[x]+3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
1− 2(x+ 1)

−y(x) + x+ 3

)
+ log

(
x2 + y(x)2 − 4y(x) + 2x+ 5

2(x+ 1)2

)
+ 2 log(x+ 1) + c1 = 0, y(x)

]
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41.1.6 problem Example 3.6
Internal problem ID [5086]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ex + y + (x− 2 sin(y)) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((exp(x)+y(x))+(x-2*sin(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

xy(x) + ex + 2 cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 19� �
DSolve[(Exp[x]+y[x])+(x-2*Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[xy(x) + 2 cos(y(x)) + ex = c1, y(x)]
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41.1.7 problem Example 3.7
Internal problem ID [5087]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

3x+ 6
y
+
(
x2

y
+ 3y

x

)
y′ = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 430� �
dsolve((3*x+6/y(x))+(x^2/y(x)+3*y(x)/x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

6
− 2x3(

−324x2 − 108c1 + 12
√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

y(x) = −

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

12
+ x3(

−324x2 − 108c1 + 12
√

12x9 + 729x4 + 486c1x2 + 81c21
) 1

3

−

i
√
3


−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3

6 + 2x3−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3


2

y(x) = −

(
−324x2 − 108c1 + 12

√
12x9 + 729x4 + 486c1x2 + 81c21

) 1
3

12
+ x3(

−324x2 − 108c1 + 12
√

12x9 + 729x4 + 486c1x2 + 81c21
) 1

3

+

i
√
3


−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3

6 + 2x3−324x2−108c1+12

√
12x9 + 729x4 + 486c1x2 + 81c21

 1
3


2
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3 Solution by Mathematica
Time used: 4.951 (sec). Leaf size: 327� �
DSolve[(3*x+6/y[x])+(x^2/y[x]+3*y[x]/x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1
3 3
√
2

−
3
√
2 x3

3
√
−81x2 +

√
108x9 + 729 (−3x2 + c1) 2 + 27c1

y(x) → 3
√

−27x2 +
√
12x9 + 729x4 − 486c1x2 + 81c12 + 9c1 Root

[
18#13 − 1&, 3

]
+

3

√
−2
3 x3

3
√

−27x2 +
√

12x9 + 729x4 − 486c1x2 + 81c12 + 9c1

y(x) →

(
1− i

√
3
)
x3

22/3 3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1

−

(
1 + i

√
3
)

3
√

−81x2 +
√

108x9 + 729 (−3x2 + c1) 2 + 27c1
6 3
√
2

6907



41.1. Chapter 3. Ordinary Differential . . . CHAPTER 41. THEORY OF . . .

41.1.8 problem Example 3.8
Internal problem ID [5088]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

y2 − xy + x2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve((y(x)^2-x*y(x))+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

ln(x) + c1

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 19� �
DSolve[(y[x]^2-x*y[x])+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

log(x) + c1

y(x) → 0
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41.1.9 problem Example 3.9
Internal problem ID [5089]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.9.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x+ y − (x− y) y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve((x+y(x))-(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36� �
DSolve[(x+y[x])-(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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41.1.10 problem Example 3.10
Internal problem ID [5090]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ − y

2x − x2

2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)=y(x)/(2*x)+x^2/(2*y(x)),y(x), singsol=all)� �

y(x) = −
√

2x3 + 4c1x
2

y(x) =
√

2x3 + 4c1x
2

3 Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 56� �
DSolve[y'[x]==y[x]/(2*x)+x^2/(2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√

x2 + 2c1√
2

y(x) →
√
x
√

x2 + 2c1√
2
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41.1.11 problem Example 3.11
Internal problem ID [5091]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2
t
− y

t
− y2

t
= 0

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 23� �
dsolve(diff(y(t),t)=-2/t+1/t*y(t)+1/t*y(t)^2,y(t), singsol=all)� �

y(t) = −2c1t3 + 1
c1t3 − 1

3 Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 43� �
DSolve[y'[t]==-2/t+1/t*y[t]+1/t*y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1− 2e3c1t3
1 + e3c1t3

y(t) → −2

y(t) → 1
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41.1.12 problem Example 3.12
Internal problem ID [5092]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′ + y

t
+ 1 + y2 = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 36� �
dsolve(diff(y(t),t)=-y(t)/t-1-y(t)^2,y(t), singsol=all)� �

y(t) = 2BesselK (1, it) c1 − BesselJ (1, t)
2iBesselK (0, it) c1 + BesselJ (0, t)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 60� �
DSolve[y'[x]==-y[t]/t-1-y[t]^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −
t

√
1
t2

− 4y′(x)− 4 + 1

2t

y(t) → 1
2

(√
1
t2

− 4y′(x)− 4 − 1
t

)
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41.1.13 problem Example 3.14
Internal problem ID [5093]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.14.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

x+ yy′ − a(y′)2 = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 264� �
dsolve(x+y(x)*diff(y(x),x)=a*(diff(y(x),x))^2,y(x), singsol=all)� �

c1
(
y(x) +

√
4ax+ y(x)2

)
√

y(x)
√

4ax+ y(x)2 + 2a2 + 2ax+ y(x)2
a2

+ x

−

√
2
(
y(x) +

√
4ax+ y(x)2

)
arcsinh

(
y(x)+

√
4ax+ y(x)2

2a

)

2

√
y(x)

√
4ax+ y(x)2 + 2a2 + 2ax+ y(x)2

a2

= 0

c1
(
−y(x) +

√
4ax+ y(x)2

)
√√√√

−
2
(
y(x)

√
4ax+ y(x)2 − 2a2 − 2ax− y(x)2

)
a2

+ x

−

(
−y(x) +

√
4ax+ y(x)2

)
arcsinh

(
−y(x)+

√
4ax+ y(x)2
2a

)
√√√√

−
2
(
y(x)

√
4ax+ y(x)2 − 2a2 − 2ax− y(x)2

)
a2

= 0
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3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 68� �
DSolve[x+y[x]*y'[x]==a*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

aK[1] tanh−1
(

K[1]√
K[1]2 + 1

)
√

K[1]2 + 1

+ c1K[1]√
K[1]2 + 1

, y(x) = aK[1]− x

K[1]

 , {y(x), K[1]}
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41.1.14 problem Example 3.15
Internal problem ID [5094]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.15.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − y2a2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2-a^2*y(x)^2=0,y(x), singsol=all)� �

y(x) = c1eax

y(x) = c1e−ax

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 31� �
DSolve[(y'[x])^2-a^2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ax

y(x) → c1e
ax

y(x) → 0
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41.1.15 problem Example 3.16
Internal problem ID [5095]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.2 FIRST ORDER ODE. Page
114
Problem number: Example 3.16.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 4x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)^2=4*x^2,y(x), singsol=all)� �

y(x) = x2 + c1

y(x) = −x2 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[(y'[x])^2==4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 + c1

y(x) → x2 + c1
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41.2 Chapter 3. Ordinary Differential Equations.
Section 3.3 SECOND ORDER ODE. Page 147

Local contents
41.2.1 problem Example 3.17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6918
41.2.2 problem Example 3.18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6919
41.2.3 problem Example 3.19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6920
41.2.4 problem Example 3.21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6921
41.2.5 problem Example 3.22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6922
41.2.6 problem Example 3.23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6923
41.2.7 problem Example 3.24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6924
41.2.8 problem Example 3.26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6925
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41.2.1 problem Example 3.17
Internal problem ID [5096]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[y''[x]-2*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2e

4x + c1
)
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41.2.2 problem Example 3.18
Internal problem ID [5097]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

s′′ + 2s′ + s = 0

With initial conditions

[s(0) = 4, s′(0) = −2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 13� �
dsolve([diff(s(t),t$2)+2*diff(s(t),t)+s(t)=0,s(0) = 4, D(s)(0) = -2],s(t), singsol=all)� �

s(t) = 2(t+ 2) e−t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[{s''[t]+2*s'[t]+s[t]==0,{s[0]==4,s'[0]==-2}},s[t],t,IncludeSingularSolutions -> True]� �

s(t) → 2e−t(t+ 2)
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41.2.3 problem Example 3.19
Internal problem ID [5098]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin (2x) + c2ex cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[y''[x]-2*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(2x) + c1 sin(2x))
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41.2.4 problem Example 3.21
Internal problem ID [5099]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ − 3y − 3x− 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=3*x+1,y(x), singsol=all)� �

y(x) = c2e−x + c1e3x − x+ 1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y''[x]-2*y'[x]-3*y[x]==3*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1e
−x + c2e

3x + 1
3
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41.2.5 problem Example 3.22
Internal problem ID [5100]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − x e2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=x*exp(2*x),y(x), singsol=all)� �

y(x) =
(
c1ex +

exx2

2 − x ex + ex + c2

)
ex

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33� �
DSolve[y''[x]-3*y'[x]+2*y[x]==x*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x
(
ex
(
x2 − 2x+ 2 + 2c2

)
+ 2c1

)
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41.2.6 problem Example 3.23
Internal problem ID [5101]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 4 sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+y(x)=4*sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + 2 sin(x)− 2x cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[y''[x]+y[x]==4*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2x+ c1) cos(x) + c2 sin(x)
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41.2.7 problem Example 3.24
Internal problem ID [5102]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2x2y′ +
(
x4 + 2x− 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x^4+2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
x2−3

)
3 + c2e−

x
(
x2+3

)
3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 34� �
DSolve[y''[x]+2*x^2*y'[x]+(x^4+2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

− 1
3x
(
x2+3

)(
c2e

2x + 2c1
)

6924



41.2. Chapter 3. Ordinary Differential . . . CHAPTER 41. THEORY OF . . .

41.2.8 problem Example 3.26
Internal problem ID [5103]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.3 SECOND ORDER ODE. Page
147
Problem number: Example 3.26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

p x2u′′ + qxu′ + ru− f(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 222� �
dsolve(p*x^2*diff(u(x),x$2)+q*x*diff(u(x),x)+r*u(x)=f(x),u(x), singsol=all)� �
u(x) = x

−q+p+
√

p2−2qp−4rp+q2
2p c2 + x− q−p+

√
p2−2qp−4rp+q2

2p c1

+
−x− q−p+

√
p2+(−2q−4r)p+q2

2p

(∫
x

q−3p+
√

p2+(−2q−4r)p+q2
2p f(x)dx

)
+ x

−q+p+
√

p2+(−2q−4r)p+q2
2p

(∫
x−−q+3p+

√
p2+(−2q−4r)p+q2

2p f(x)dx
)

√
p2 + (−2q − 4r) p+ q2
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3 Solution by Mathematica
Time used: 0.648 (sec). Leaf size: 267� �
DSolve[p*x^2*u''[x]+q*x*u'[x]+r*u[x]==f[x],u[x],x,IncludeSingularSolutions -> True]� �
u(x)

→ x−

√
p
√
r

√
(p−q)2

pr
−4 −p+q

2p

x

√
r

√
(p−q)2

pr
−4

√
p


∫ x

1

f(K[2])K[2]
−3p−

√
(p−q)2

pr
−4

√
r
√
p +q

2p

√
p

√
(p− q)2

pr
− 4

√
r

dK[2]

+ c2

+
∫ x

1
−f(K[1])K[1]

−3p+

√
(p−q)2

pr
−4

√
r
√
p +q

2p

√
p

√
(p− q)2

pr
− 4

√
r

dK[1] + c1
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41.3.1 problem Example 3.29
Internal problem ID [5104]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

sin(x)u′′ + 2 cos(x)u′ + sin(x)u = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(sin(x)*diff(u(x),x$2)+2*cos(x)*diff(u(x),x)+sin(x)*u(x)=0,u(x), singsol=all)� �

u(x) =
c1 sin

(
x
√
2
)

sin(x) +
c2 cos

(
x
√
2
)

sin(x)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 51� �
DSolve[Sin[x]*u''[x]+2*Cos[x]*u'[x]+Sin[x]*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 1
4e

−i
√
2 x
(
4c1 − i

√
2 c2e

2i
√
2 x
)
csc(x)
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41.3.2 problem Example 3.30
Internal problem ID [5105]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.30.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_exponential_symmetries], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2], [_3rd_order, _reducible, _mu_poly_yn]]

Solve

3(y′′)2 − y′y′′′ − y′′(y′)2 = 0

3 Solution by Maple
Time used: 0.19 (sec). Leaf size: 42� �
dsolve(3*diff(y(x),x$2)^2-diff(y(x),x)*diff(y(x),x$3)-diff(y(x),x$2)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = c1

y(x) =
LambertW

(
− e

c3
c1 e

x
c1

c2c1

)
c1 − c3 − x

c1

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 79� �
DSolve[3*(y''[x])^2-y'[x]*y'''[x]-y''[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
InverseFunction

[
− 1
#1 − c1 log(#1) + c1 log(1 + #1c1)&

]
[x+ c2]

)
− log

(
1+ c1InverseFunction

[
− 1
#1 − c1 log(#1)+ c1 log(1+#1c1)&

]
[x+ c2]

)
+ c3
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41.3.3 problem Example 3.32
Internal problem ID [5106]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.32.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − xy′

−x2 + 1 + y

−x2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)-x/(1-x^2)*diff(y(x),x)+y(x)/(1-x^2)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
√
x− 1

√
x+ 1

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 87� �
DSolve[y''[x]-x/(1-x^2)*y'[x]+y[x]/(1-x^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c1 cosh


√
1− x2 ArcTan

(
x√

1− x2

)
√
x2 − 1

+ ic2 sinh


√
1− x2 ArcTan

(
x√

1− x2

)
√
x2 − 1
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41.3.4 problem Example 3.33
Internal problem ID [5107]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.33.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

x2yy′′ − x2(y′)2 + y2 = 0

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 19� �
dsolve(x^2*y(x)*diff(y(x),x$2)=x^2*(diff(y(x),x))^2-y(x)^2,y(x), singsol=all)� �

y(x) = 0

y(x) = e−c1xc2ex

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 15� �
DSolve[x^2*y[x]*y''[x]==x^2*(y'[x])^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2xe
c1x
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41.3.5 problem Example 3.34
Internal problem ID [5108]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.34.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 3y′′ + 3y′ − y − 4 et = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve(diff(y(t),t$3)-3*diff(y(t),t$2)+3*diff(y(t),t)-y(t)=4*exp(t),y(t), singsol=all)� �

y(t) = 2 ett3
3 + c1et + c2ett+ c3ett2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 34� �
DSolve[y'''[t]-3*y''[t]+3*y'[t]-y[t]==4*Exp[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

t
(
2t3 + 3c3t2 + 3c2t+ 3c1

)
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41.3.6 problem Example 3.35
Internal problem ID [5109]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.35.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2y′′ + y − 3 sin(t) + 5 cos(t) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 49� �
dsolve(diff(y(t),t$4)+2*diff(y(t),t$2)+y(t)=3*sin(t)-5*cos(t),y(t), singsol=all)� �

y(t) =
(
−3
4t−

5
4 + 5

8t
2
)
cos(t) +

(
−5
4t+

3
4 − 3

8t
2
)
sin(t)

+ cos(t)c1 + sin(t)c2 + c3 cos(t)t+ c4 sin(t)t

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 51� �
DSolve[y''''[t]+2*y''[t]+y[t]==3*Sin[t]-5*Cos[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
16((2t(5t− 3 + 8c2)− 25 + 16c1) cos(t) + (−6t(t+ 5) + 16c4t+ 3 + 16c3) sin(t))
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41.3.7 problem Example 3.36
Internal problem ID [5110]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.36.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − y′′ − y′ + y − g(t) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 66� �
dsolve(diff(y(t),t$3)-diff(y(t),t$2)-diff(y(t),t)+y(t)=g(t),y(t), singsol=all)� �

y(t) = −
(∫ (2t+ 1) g(t)e−t

4 dt

)
et +

(∫ etg(t)
4 dt

)
e−t

+
(∫ e−tg(t)

2 dt

)
ett+ c1et + c2e−t + c3ett

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 92� �
DSolve[y'''[t]-y''[t]-y'[t]+y[t]==g[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t

(∫ t

1

1
4e

K[1]g(K[1])dK[1] + c1

)
+ et

(
t

∫ t

1

1
2e

−K[3]g(K[3])dK[3] +
∫ t

1
−1
4e

−K[2]g(K[2])(2K[2] + 1)dK[2] + c3t+ c2

)
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41.3.8 problem Example 3.37
Internal problem ID [5111]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.37.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y(5) − y′′′′

t
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 24� �
dsolve(diff(y(t),t$5)-1/t*diff(y(t),t$4)=0,y(t), singsol=all)� �

y(t) = c5t
5 + c3t

3 + t2c2 + c4t+ c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[y'''''[t]-1/t*y''''[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t
5

120 + c5t
3 + c4t

2 + c3t+ c2
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41.3.9 problem Example 3.38
Internal problem ID [5112]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.38.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xx′′ − (x′)2 = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 14� �
dsolve(x(t)*diff(x(t),t$2)-diff(x(t),t)^2=0,x(t), singsol=all)� �

x(t) = 0

x(t) = etc1c2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14� �
DSolve[x[t]*x''[t]-(x'[t])^2==0,x[t],t,IncludeSingularSolutions -> True]� �

x(t) → c2e
c1t
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41.3.10 problem Example 3.39
Internal problem ID [5113]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.39.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 4y′′′ + 3y′′ − 4y′ − 4y − f(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 91� �
dsolve(diff(y(x),x$4)+4*diff(y(x),x$3)+3*diff(y(x),x$2)-4*diff(y(x),x)-4*y(x)=f(x),y(x), singsol=all)� �

y(x) =
(∫

f(x)e−x

18 dx

)
ex +

(∫
−f(x) (3x− 4) e2x

9 dx

)
e−2x −

(∫
f(x)ex

2 dx

)
e−x

+
(∫

f(x)e2x
3 dx

)
e−2xx+ c1ex + c2e−2x + c3e−x + c4e−2xx

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 120� �
DSolve[y''''[x]+4*y'''[x]+3*y''[x]-4*y'[x]-4*y[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(
x

∫ x

1

1
3e

2K[2]f(K[2])dK[2] +
∫ x

1
−1
9e

2K[1]f(K[1])(3K[1]− 4)dK[1]

+ ex
(∫ x

1
−1
2e

K[3]f(K[3])dK[3] + c3

)
+ e3x

(∫ x

1

1
18e

−K[4]f(K[4])dK[4] + c4

)
+ c2x+ c1

)
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41.3.11 problem Example 3.40
Internal problem ID [5114]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − (1 + 2x)u′ +
(
x2 + x− 1

)
u = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(u(x),x$2)-(2*x+1)*diff(u(x),x)+(x^2+x-1)*u(x)=0,u(x), singsol=all)� �

u(x) = ex2
2 c1 + c2e

(x+2)x
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24� �
DSolve[u''[x]-(2*x+1)*u'[x]+(x^2+x-1)*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → e
x2
2 (c2ex + c1)
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41.3.12 problem Example 3.41
Internal problem ID [5115]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 6y′ + 9y − 50 e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=50*exp(2*x),y(x), singsol=all)� �

y(x) = e−3xc2 + e−3xxc1 + 2 e2x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 25� �
DSolve[y''[x]+6*y'[x]+9*y[x]==50*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(2e5x + c2x+ c1
)
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41.3.13 problem Example 3.42
Internal problem ID [5116]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 4y − 50 e2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=50*exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + x e2xc1 + 25 e2xx2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y'[x]+4*y[x]==50*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(x(25x+ c2) + c1)
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41.3.14 problem Example 3.43
Internal problem ID [5117]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 2y − cos (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=cos(2*x),y(x), singsol=all)� �

y(x) = −c1e−2x + c2e−x − cos (2x)
20 + 3 sin (2x)

20

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 37� �
DSolve[y''[x]+3*y'[x]+2*y[x]==Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
20 sin(2x)− 1

20 cos(2x) + e−2x(c2ex + c1)
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41.3.15 problem Example 3.44
Internal problem ID [5118]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.44.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 6y′′ + 11y′ + 6y − 2 sin (3x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$3)+6*diff(y(x),x$2)+11*diff(y(x),x)+6*y(x)=2*sin(3*x),y(x), singsol=all)� �

y(x) = −cos (3x)
195 − 8 sin (3x)

195 + c1e−3x + c2e−2x + c3e−x

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 44� �
DSolve[y'''[x]+6*y''[x]+11*y'[x]+6*y[x]==2*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 8
195 sin(3x)− 1

195 cos(3x) + e−3x(ex(c3ex + c2) + c1)
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41.3.16 problem Example 3.45
Internal problem ID [5119]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4y − x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+4*y(x)=x^2,y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
x2

4 − 1
8

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[y''[x]+4*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

4 + c1 cos(2x) + c2 sin(2x)−
1
8
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41.3.17 problem Example 3.46
Internal problem ID [5120]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 3y − x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=x^3,y(x), singsol=all)� �

y(x) = c2e3x + c1ex +
x3

3 + 4x2

3 + 26x
9 + 80

27

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36� �
DSolve[y''[x]-4*y'[x]+3*y[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9x(3x(x+ 4) + 26) + c1e

x + c2e
3x + 80

27

6944



41.3. Chapter 3. Ordinary Differential . . . CHAPTER 41. THEORY OF . . .

41.3.18 problem Example 3.47
Internal problem ID [5121]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.5 HIGHER ORDER ODE. Page
181
Problem number: Example 3.47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ +
(
1 + 2

(3x+ 1)2
)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+(1+2/(1+3*x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(1 + 3x)
1
3 e−x + c2(1 + 3x)

2
3 e−x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 35� �
DSolve[y''[x]+2*y'[x]+(1+2/(1+3*x)^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x 3
√
3x+ 1

(
c2

3
√
3x+ 1 + c1

)
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41.4 Chapter 3. Ordinary Differential Equations.
Section 3.6 Summary and Problems. Page 218

Local contents
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41.4.1 problem Problem 3.1
Internal problem ID [5122]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y +
√
x2 + y2 − xy′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 27� �
dsolve(y(x)+sqrt(x^2+y(x)^2)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x)
x2 +

√
x2 + y(x)2

x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.72 (sec). Leaf size: 50� �
DSolve[y[x]+Sqrt[x^2+y[x]^2]-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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41.4.2 problem Problem 3.2
Internal problem ID [5123]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.2.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − a2 + y2 = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^2=a^2-y(x)^2,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) = − tan (c1 − x)

√
a2

tan2 (c1 − x) + 1

y(x) = tan (c1 − x)

√
a2

tan2 (c1 − x) + 1
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3 Solution by Mathematica
Time used: 2.669 (sec). Leaf size: 111� �
DSolve[(y'[x])^2==a^2-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a tan(x− c1)√
sec2(x− c1)

y(x) → a tan(x− c1)√
sec2(x− c1)

y(x) → − a tan(x+ c1)√
sec2(x+ c1)

y(x) → a tan(x+ c1)√
sec2(x+ c1)

y(x) → −a

y(x) → a
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41.4.3 problem Problem 3.3
Internal problem ID [5124]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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41.4.4 problem Problem 3.4
Internal problem ID [5125]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
x

− 2y
(1 + x)2

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+2/x*diff(y(x),x)-2/(1+x)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x (x+ 1) +

c2(x2 + 3x+ 3)
x+ 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[y''[x]+2/x*y'[x]-2/(1+x)^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x(x(x+ 3) + 3) + 3c1
3x(x+ 1)
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41.4.5 problem Problem 3.6
Internal problem ID [5126]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
1 + y2x2) y + (y2x2 − 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 23� �
dsolve((x^2*y(x)^2+1)*y(x)+(x^2*y(x)^2-1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
−x4e−4c1

)
2 −2c1x

3 Solution by Mathematica
Time used: 43.302 (sec). Leaf size: 60� �
DSolve[(x^2*y[x]^2+1)*y[x]+(x^2*y[x]^2-1)*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i
√
ProductLog (−e−2c1x4)

x

y(x) → i
√
ProductLog (−e−2c1x4)

x

y(x) → 0
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41.4.6 problem Problem 3.7
Internal problem ID [5127]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2x3y2 − y +
(
2x2y3 − x

)
y′ = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 522� �
dsolve((2*x^3*y(x)^2-y(x))+(2*x^2*y(x)^3-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

6x

−
6
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

y(x) = −

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

12x

+
3
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

−

i
√
3


−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3

6x +
6
(

x2
3 − c1

3

)
x−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3


2

y(x) = −

((
−108 + 12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

)
x2
) 1

3

12x

+
3
(

x2

3 − c1
3

)
x((

−108 + 12
√

12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81
)
x2
) 1

3

+

i
√
3


−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3

6x +
6
(

x2
3 − c1

3

)
x−108+12

√
12x8 − 36c1x6 + 36c21x4 − 12c31x2 + 81

x2

 1
3


2
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3 Solution by Mathematica
Time used: 6.943 (sec). Leaf size: 358� �
DSolve[(2*x^3*y[x]^2-y[x])+(2*x^2*y[x]^3-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2 (−x3 + c1x)

3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

+
3
√
−27x2 +

√
729x4 + 108x3 (x3 − c1x) 3

3 3
√
2 x

y(x) →

(
1 + i

√
3
)
(x3 − c1x)

22/3 3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

−

(
1− i

√
3
)

3
√

−27x2 +
√

729x4 + 108x3 (x3 − c1x) 3

6 3
√
2 x

y(x) →

(
1− i

√
3
)
(x3 − c1x)

22/3 3
√

−27x2 +
√
729x4 + 108x3 (x3 − c1x) 3

−

(
1 + i

√
3
)

3
√
−27x2 +

√
729x4 + 108x3 (x3 − c1x) 3

6 3
√
2 x
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41.4.7 problem Problem 3.8
Internal problem ID [5128]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

1
y
+ sec

(y
x

)
− xy′

y2
= 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 20� �
dsolve((1/y(x)+sec(y(x)/x))-x/y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf (_Z sinIntegral (_Z ) + c1_Z + _Zx+ cos (_Z ))x

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 32� �
DSolve[(1/y[x]+Sec[y[x]/x])-x/y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−Si
(
y(x)
x

)
−

x cos
(

y(x)
x

)
y(x) = x+ c1, y(x)
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41.4.8 problem Problem 3.11
Internal problem ID [5129]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

φ′ − φ2

2 − φ cot (θ) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(phi(theta),theta)-1/2*phi(theta)^2-phi(theta)*cot(theta)=0,phi(theta), singsol=all)� �

φ(θ) = 2 sin (θ)
cos (θ) + 2c1

3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 23� �
DSolve[\[Phi]'[\[Theta]]-1/2*\[Phi][\[Theta]]^2-\[Phi][\[Theta]]*Cot[\[Theta]]==0,\[Phi][\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

φ(θ) → 2 sin(θ)
cos(θ) + 2c1

φ(θ) → 0
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41.4.9 problem Problem 3.12
Internal problem ID [5130]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

u′′ − cot (θ)u′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 10� �
dsolve(diff(u(theta),theta$2)-cot(theta)*diff(u(theta),theta)=0,u(theta), singsol=all)� �

u(θ) = c1 + cos (θ) c2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 13� �
DSolve[u''[\[Theta]]-Cot[\[Theta]]*u'[\[Theta]]==0,u[\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

u(θ) → c2 cos(θ) + c1

6958



41.4. Chapter 3. Ordinary Differential . . . CHAPTER 41. THEORY OF . . .

41.4.10 problem Problem 3.14
Internal problem ID [5131]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.14.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve (
φ′ − φ2

2

)(
sin2 (θ)

)
− φ sin (θ) cos (θ)− cos (2θ)

2 − 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 39� �
dsolve((diff(phi(theta),theta)-1/2*phi(theta)^2)*sin(theta)^2-phi(theta)*sin(theta)*cos(theta)=1/2*cos(2*theta)+1,phi(theta), singsol=all)� �

φ(θ) = −
sinh

(
θ
2

)
c1 + cosh

(
θ
2

)
cosh

(
θ
2

)
c1 + sinh

(
θ
2

) − cos (θ)
sin (θ)

3 Solution by Mathematica
Time used: 0.654 (sec). Leaf size: 35� �
DSolve[(\[Phi]'[\[Theta]]-1/2\[Phi][\[Theta]]^2)*Sin[\[Theta]]^2-\[Phi][\[Theta]]*Sin[\[Theta]]*Cos[\[Theta]]==1/2*Cos[2*\[Theta]]+1,\[Phi][\[Theta]],\[Theta],IncludeSingularSolutions -> True]� �

φ(θ) → − cot(θ) + 1
−1

2 + c1e−θ
+ 1

φ(θ) → 1− cot(θ)
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41.4.11 problem Problem 3.18
Internal problem ID [5132]
Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.18.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2]]

Solve

ay′′y′′′ −
√

1 + (y′′)2 = 0

3 Solution by Maple
Time used: 0.244 (sec). Leaf size: 197� �
dsolve(a*diff(y(x),x$2)*diff(y(x),x$3)=sqrt(1+ diff(y(x),x$2)^2),y(x), singsol=all)� �

y(x) = −1
2ix

2 + c1x+ c2

y(x) = 1
2ix

2 + c1x+ c2

y(x) =
∫ 

√
−a2 + c21 + 2c1x+ x2 x

2a +

√
−a2 + c21 + 2c1x+ x2 c1

2a

−
a ln

(
c1 + x+

√
−a2 + c21 + 2c1x+ x2

)
2

 dx+ c2x+ c3

y(x) =
∫ −

√
−a2 + c21 + 2c1x+ x2 x

2a −

√
−a2 + c21 + 2c1x+ x2 c1

2a

+
a ln

(
c1 + x+

√
−a2 + c21 + 2c1x+ x2

)
2

 dx+ c2x+ c3
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3 Solution by Mathematica
Time used: 3.653 (sec). Leaf size: 193� �
DSolve[a*y''[x]*y'''[x]==Sqrt[1+ y''[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

(x+ a(−1 + c1))(a+ ac1 + x) (a2(2 + c1
2) + 2ac1x+ x2)

6a
− 1

2a(x+ ac1) log
(√

(x+ a(−1 + c1))(a+ ac1 + x) + ac1 + x
)
+ c3x+ c2

y(x) → −
√

(x+ a(−1 + c1))(a+ ac1 + x) (a2(2 + c1
2) + 2ac1x+ x2)

6a
+ 1

2a(x+ ac1) log
(√

(x+ a(−1 + c1))(a+ ac1 + x) + ac1 + x
)
+ c3x+ c2
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41.4.12 problem Problem 3.19
Internal problem ID [5133]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.19.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

a2y′′′′ − y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(a^2*diff(y(x),x$4)=diff(y(x),x$2),y(x), singsol=all)� �

y(x) = c1 + c2x+ c3e
x
a + c4e−

x
a

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 38� �
DSolve[a^2*y''''[x]==y''[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a2e−
x
a

(
c1e

2x
a + c2

)
+ c4x+ c3
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41.4.13 problem Problem 3.20
Internal problem ID [5134]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y exy + x exyy′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 9� �
dsolve(y(x)*exp(x*y(x))+x*exp(x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16� �
DSolve[y[x]*Exp[x*y[x]]+x*Exp[x*y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → 0
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41.4.14 problem Problem 3.21
Internal problem ID [5135]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

x− 2xy + ey +
(
y − x2 + x ey

)
y′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve((x-2*x*y(x)+exp(y(x)))+(y(x)-x^2+x*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

−x2y(x) + x ey(x) + x2

2 + y(x)2
2 + c1 = 0

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 35� �
DSolve[(x-2*x*y[x]+Exp[y[x]])+(y[x]-x^2+x*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2(−y(x)) + x2

2 + xey(x) + y(x)2
2 = c1, y(x)

]
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41.4.15 problem Problem 3.22
Internal problem ID [5136]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′√
x

+
(
x+

√
x − 8

)
y

4x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-1/x^(1/2)*diff(y(x),x)+1/(4*x^2)*(x+x^(1/2)-8)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
√
x

x
+ c2e

√
x x2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 30� �
DSolve[y''[x]-1/x^(1/2)*y'[x]+1/(4*x^2)*(x+x^(1/2)-8)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
√
x (c2x3 + 3c1)

3x
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41.4.16 problem Problem 3.23
Internal problem ID [5137]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
z′′ + (1− 3x) z′ + kz = 0

3 Solution by Maple
Time used: 0.152 (sec). Leaf size: 99� �
dsolve((1-x^2)*diff(z(x),x$2)+(1-3*x)*diff(z(x),x)+k*z(x)=0,z(x), singsol=all)� �
z(x) = c1(x+ 1)−1−

√
k+1 hypergeom

([√
k + 1 , 1 +

√
k + 1

]
,
[
1 + 2

√
k + 1

]
,

2
x+ 1

)
+c2(x+1)−1+

√
k+1 hypergeom

([
−
√
k + 1 , 1−

√
k + 1

]
,
[
1−2

√
k + 1

]
,

2
x+ 1

)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 77� �
DSolve[(1-x^2)*z''[x]+(1-3*x)*z'[x]+k*z[x]==0,z[x],x,IncludeSingularSolutions -> True]� �

z(x) → c2G
2,0
2,2

(
1− x

2 |
−
√
k + 1 ,

√
k + 1

0, 0

)
+ c1 2F1

(
1−

√
k + 1 ,

√
k + 1 + 1; 1; 1− x

2

)
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41.4.17 problem Problem 3.24
Internal problem ID [5138]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
η′′ − (1 + x) η′ + (k + 1) η = 0

3 Solution by Maple
Time used: 0.65 (sec). Leaf size: 95� �
dsolve((1-x^2)*diff(eta(x),x$2)-(1+x)*diff(eta(x),x)+(k+1)*eta(x)=0,eta(x), singsol=all)� �
η(x) = c1(x+ 1)

√
k+1 hypergeom

([
−
√
k + 1 , 1−

√
k + 1

]
,
[
1− 2

√
k + 1

]
,

2
x+ 1

)
+ c2(x+ 1)−

√
k+1 hypergeom

([√
k + 1 , 1 +

√
k + 1

]
,
[
1 + 2

√
k + 1

]
,

2
x+ 1

)

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 77� �
DSolve[(1-x^2)*z''[x]-(1+x)*z'[x]+(k+1)*z[x]==0,z[x],x,IncludeSingularSolutions -> True]� �

z(x)→ c2G
2,0
2,2

(
1− x

2 |
1−

√
k + 1 ,

√
k + 1 + 1

0, 0

)
+c1 2F1

(
−
√
k + 1 ,

√
k + 1 ; 1; 1− x

2

)
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41.4.18 problem Problem 3.31
Internal problem ID [5139]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 + y2 − 2xyy′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve((x^2+y(x)^2)-2*x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√

c1x+ x2

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 38� �
DSolve[(x^2+y[x]^2)-2*x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1
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41.4.19 problem Problem 3.32
Internal problem ID [5140]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 − y2 + 2xyy′ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve((x^2-y(x)^2)+2*x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x− x2

y(x) = −
√

c1x− x2

3 Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 35� �
DSolve[(x^2-y[x]^2)+2*x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x(−x+ c1)

y(x) →
√

x(−x+ c1)
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41.4.20 problem Problem 3.33
Internal problem ID [5141]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

xy′ − y − x2 − y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x)-y(x)=(x^2+y(x)^2),y(x), singsol=all)� �

y(x) = tan (c1 + x)x

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 12� �
DSolve[x*y'[x]-y[x]==(x^2+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(x+ c1)
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41.4.21 problem Problem 3.34
Internal problem ID [5142]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′x− y − x
√
x2 − y2 y′ = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x)-y(x)=x*sqrt(x^2-y(x)^2)*diff(y(x),x),y(x), singsol=all)� �

y(x)− arctan
(

y(x)√
x2 − y(x)2

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.532 (sec). Leaf size: 29� �
DSolve[x*y'[x]-y[x]==x*Sqrt[x^2-y[x]^2]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(√
x2 − y(x)2
y(x)

)
+ y(x) = c1, y(x)

]
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41.4.22 problem Problem 3.35
Internal problem ID [5143]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

x+ yy′ + y − xy′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve(x+y(x)*diff(y(x),x)+y(x)-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 36� �
DSolve[x+y[x]*y'[x]+y[x]-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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41.4.23 problem Problem 3.38
Internal problem ID [5144]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 3. Ordinary Differential Equations. Section 3.6 Summary and Problems. Page
218
Problem number: Problem 3.38.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _with_potential_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ − (y′)2 − y2y′ = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 32� �
dsolve(y(x)*diff(y(x),x$2)-(diff(y(x),x))^2-y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = − c1ec2c1ec1x
−1 + ec2c1ec1x

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 25� �
DSolve[y[x]*y''[x]-(y'[x])^2-y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
−1 + 1

1− ec1(x+c2)

)
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41.5 Chapter 5. Systems of First Order Differential
Equations. Section 5.11 Problems. Page 360

Local contents
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41.5.1 problem Problem 5.1
Internal problem ID [5145]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 18x2(t)

x′
2(t) = 2x1(t)− 9x2(t)

With initial conditions
[x1(0) = 2, x2(0) = 1]

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)-9*x__2(t), x__1(0) = 2, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−3t(−12t+ 4)

2

x2(t) = e−3t(−2t+ 1)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 30� �
DSolve[{x1'[t]==3*x1[t]-18*x2[t],x2'[t]==2*x1[t]-9*x2[t]},{x1[0]==2,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−3t(2− 6t)

x2(t) → e−3t(1− 2t)
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41.5. Chapter 5. Systems of First Order . . . CHAPTER 41. THEORY OF . . .

41.5.2 problem Problem 5.2
Internal problem ID [5146]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.2.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 3x2(t)

x′
2(t) = 5x1(t) + 3x2(t)

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 36� �
dsolve([diff(x__1(t),t)=x__1(t)+3*x__2(t),diff(x__2(t),t)=5*x__1(t)+3*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −e−2tc1 +
3c2e6t
5

x2(t) = e−2tc1 + c2e6t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 68� �
DSolve[{x1'[t]==x1[t]+3*x2[t],x2'[t]==5*x1[t]+3*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
8e

−2t(3(c1 + c2)e8t + 5c1 − 3c2
)

x2(t) → 1
8e

−2t(5(c1 + c2)e8t − 5c1 + 3c2
)
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41.5. Chapter 5. Systems of First Order . . . CHAPTER 41. THEORY OF . . .

41.5.3 problem Problem 5.3
Internal problem ID [5147]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + 3x2(t)

x′
2(t) = −3x1(t) + 5x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 2]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = -x__1(t)+3*x__2(t), diff(x__2(t),t) = -3*x__1(t)+5*x__2(t), x__1(0) = 1, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e2t(9t+ 3)

3

x2(t) = e2t(3t+ 2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{x1'[t]==-x1[t]+3*x2[t],x2'[t]==-3*x1[t]+5*x2[t]},{x1[0]==1,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t(3t+ 1)

x2(t) → e2t(3t+ 2)
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41.5.4 problem Problem 5.4
Internal problem ID [5148]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.4.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 4x1(t)− x2(t)

x′
2(t) = 5x1(t) + 2x2(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 59� �
dsolve([diff(x__1(t),t)=4*x__1(t)-x__2(t),diff(x__2(t),t)=5*x__1(t)+2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e3t(sin (2t) c1 − 2 sin (2t) c2 + 2 cos (2t) c1 + cos (2t) c2)

5

x2(t) = e3t(sin (2t) c1 + cos (2t) c2)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 70� �
DSolve[{x1'[t]==4*x1[t]-x2[t],x2'[t]==5*x1[t]+2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
2e

3t(2c1 cos(2t) + (c1 − c2) sin(2t))

x2(t) → 1
2e

3t(2c2 cos(2t) + (5c1 − c2) sin(2t))
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41.5.5 problem Problem 5.6
Internal problem ID [5149]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.6.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t)

x′
2(t) = x1(t)− 2x2(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+x__2(t),diff(x__2(t),t)=x__1(t)-2*x__2(t)],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −c1e−3t + c2e−t

x2(t) = c1e−3t + c2e−t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[{x1'[t]==-2*x1[t]+x2[t],x2'[t]==x1[t]-2*x2[t]},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t(c1 cosh(t) + c2 sinh(t))

x2(t) → e−2t(c2 cosh(t) + c1 sinh(t))
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41.5.6 problem Problem 5.7
Internal problem ID [5150]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.7.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −2x1(t) + x2(t) + 2 e−t

x′
2(t) = x1(t)− 2x2(t) + 3t

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 65� �
dsolve([diff(x__1(t),t)=-2*x__1(t)+x__2(t)+2*exp(-t),diff(x__2(t),t)=x__1(t)-2*x__2(t)+3*t],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −c2e−3t + e−tc1 +
e−t

2 − 4
3 + t e−t + t

x2(t) = c2e−3t + e−tc1 −
e−t

2 − 5
3 + 2t+ t e−t

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 90� �
DSolve[{x1'[t]==-2*x1[t]+x2[t]+2*Exp[-t],x2'[t]==x1[t]-2*x2[t]+3*t},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → t+ 1
2e

−3t(e2t(2t+ 1 + c1 + c2) + c1 − c2
)
− 4

3

x2(t) → 1
6e

−3t(2e3t(6t− 5) + 3e2t(2t− 1 + c1 + c2)− 3c1 + 3c2
)
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41.5.7 problem Problem 5.8
Internal problem ID [5151]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.8.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− x2(t)

x′
2(t) = 16x1(t)− 5x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 1]

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-x__2(t), diff(x__2(t),t) = 16*x__1(t)-5*x__2(t), x__1(0) = 1, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−t(48t+ 16)

16

x2(t) = e−t(12t+ 1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{x1'[t]==3*x1[t]-x2[t],x2'[t]==16*x1[t]-5*x2[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−t(3t+ 1)

x2(t) → e−t(12t+ 1)
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41.5.8 problem Problem 5.9
Internal problem ID [5152]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.9.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t)− 2x2(t)

x′
2(t) = 3x1(t)− 4x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 0]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 34� �
dsolve([diff(x__1(t),t) = x__1(t)-2*x__2(t), diff(x__2(t),t) = 3*x__1(t)-4*x__2(t), x__1(0) = 1, x__2(0) = 0],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = −2 e−2t + 3 e−t

x2(t) = −3 e−2t + 3 e−t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33� �
DSolve[{x1'[t]==x1[t]-2*x2[t],x2'[t]==3*x1[t]-4*x2[t]},{x1[0]==1,x2[0]==0},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−2t(3et − 2
)

x2(t) → 3e−2t(et − 1
)
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41.5.9 problem Problem 5.10
Internal problem ID [5153]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.10.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 18x2(t)

x′
2(t) = 2x1(t)− 9x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 2]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)-9*x__2(t), x__1(0) = 1, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−3t(−60t+ 2)

2

x2(t) = e−3t(−10t+ 2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{x1'[t]==3*x1[t]-18*x2[t],x2'[t]==2*x1[t]-9*x2[t]},{x1[0]==1,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−3t(1− 30t)

x2(t) → e−3t(2− 10t)
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41.5.10 problem Problem 5.11
Internal problem ID [5154]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.11.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = −x1(t) + 3x2(t)

x′
2(t) = −3x1(t) + 5x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 2]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = -x__1(t)+3*x__2(t), diff(x__2(t),t) = -3*x__1(t)+5*x__2(t), x__1(0) = 1, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e2t(9t+ 3)

3

x2(t) = e2t(3t+ 2)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{x1'[t]==-x1[t]+3*x2[t],x2'[t]==-3*x1[t]+5*x2[t]},{x1[0]==1,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t(3t+ 1)

x2(t) → e2t(3t+ 2)
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41.5.11 problem Problem 5.12
Internal problem ID [5155]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.12.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− 18x2(t)

x′
2(t) = 2x1(t)− 9x2(t)

With initial conditions
[x1(0) = 2, x2(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 29� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-18*x__2(t), diff(x__2(t),t) = 2*x__1(t)-9*x__2(t), x__1(0) = 2, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e−3t(−12t+ 4)

2

x2(t) = e−3t(−2t+ 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{x1'[t]==3*x1[t]-18*x2[t],x2'[t]==2*x1[t]-9*x2[t]},{x1[0]==2,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e−3t(2− 6t)

x2(t) → e−3t(1− 2t)
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41.5.12 problem Problem 5.13
Internal problem ID [5156]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.13.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = 3x1(t)− x2(t)

x′
2(t) = 4x1(t)− 2x2(t)

With initial conditions
[x1(0) = 1, x2(0) = 1]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 16� �
dsolve([diff(x__1(t),t) = 3*x__1(t)-x__2(t), diff(x__2(t),t) = 4*x__1(t)-2*x__2(t), x__1(0) = 1, x__2(0) = 1],[x__1(t), x__2(t)], singsol=all)� �

x1(t) = e2t

x2(t) = e2t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[{x1'[t]==3*x1[t]-x2[t],x2'[t]==4*x1[t]-2*x2[t]},{x1[0]==1,x2[0]==1},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → e2t

x2(t) → e2t
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41.5.13 problem Problem 5.15 part 1
Internal problem ID [5157]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.15 part 1.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)− 8

x′
2(t) = x1(t) + x2(t) + 3

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 35� �
dsolve([diff(x__1(t),t)=x__1(t)+x__2(t)-8,diff(x__2(t),t)=x__1(t)+x__2(t)+3],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
c1e2t
2 + 5

2 − 11t
2 − c2

x2(t) =
c1e2t
2 + 11t

2 + c2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 66� �
DSolve[{x1'[t]==x1[t]+x2[t]-8,x2'[t]==x1[t]+x2[t]+3},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4
(
−22t+ 2(c1 + c2)e2t + 5 + 2c1 − 2c2

)
x2(t) → 1

4
(
22t+ 2(c1 + c2)e2t + 5− 2c1 + 2c2

)
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41.5.14 problem Problem 5.15 part 3
Internal problem ID [5158]

Book: THEORY OF DIFFERENTIAL EQUATIONS IN ENGINEERING AND MECHANICS.
K.T. CHAU, CRC Press. Boca Raton, FL. 2018
Section: Chapter 5. Systems of First Order Differential Equations. Section 5.11 Problems. Page
360
Problem number: Problem 5.15 part 3.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + x2(t)− 8

x′
2(t) = x1(t) + x2(t) + 3

With initial conditions
[x1(0) = 1, x2(0) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 30� �
dsolve([diff(x__1(t),t) = x__1(t)+x__2(t)-8, diff(x__2(t),t) = x__1(t)+x__2(t)+3, x__1(0) = 1, x__2(0) = 2],[x__1(t), x__2(t)], singsol=all)� �

x1(t) =
e2t
4 + 3

4 − 11t
2

x2(t) =
e2t
4 + 11t

2 + 7
4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 36� �
DSolve[{x1'[t]==x1[t]+x2[t]-8,x2'[t]==x1[t]+x2[t]+3},{x1[0]==1,x2[0]==2},{x1[t],x2[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → 1
4
(
−22t+ e2t + 3

)
x2(t) → 1

4
(
22t+ e2t + 7

)
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.1 problem 1 (a)
Internal problem ID [5159]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 1 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − e3x − sin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=exp(3*x)+sin(x),y(x), singsol=all)� �

y(x) = e3x
3 − cos(x) + c1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21� �
DSolve[y'[x]==Exp[3*x]+Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

3 − cos(x) + c1
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.2 problem 1 (b)
Internal problem ID [5160]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 1 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 2− x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)=2+x,y(x), singsol=all)� �

y(x) = 1
6x

3 + x2 + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]==2+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 + x2 + c2x+ c1
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.3 problem 1 (d)
Internal problem ID [5161]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 1 (d).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _quadrature]]

Solve

y′′′ − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$3)=x^2,y(x), singsol=all)� �

y(x) = 1
60x

5 + 1
2c1x

2 + c2x+ c3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 25� �
DSolve[y'''[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5

60 + c3x
2 + c2x+ c1
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.4 problem 2 (a)
Internal problem ID [5162]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 2 (a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y cos(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)+cos(x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e− sin(x)

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 19� �
DSolve[y'[x]+Cos[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− sin(x)

y(x) → 0
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.5 problem 2 (b)
Internal problem ID [5163]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 2 (b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− sin(x) cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+cos(x)*y(x)=sin(x)*cos(x),y(x), singsol=all)� �

y(x) = sin(x)− 1 + c1e− sin(x)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 18� �
DSolve[y'[x]+Cos[x]*y[x]==Sin[x]*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1e
− sin(x) − 1
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.6 problem 2 (c)
Internal problem ID [5164]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 2 (c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.7 problem 2 (f)
Internal problem ID [5165]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 2 (f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = sin (2x) c1 + c2 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c2 sin(2x)
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.8 problem 2 (h)
Internal problem ID [5166]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 2 (h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + k2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+k^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (kx) + c2 cos (kx)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+k^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(kx) + c2 sin(kx)
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.9 problem 3(a)
Internal problem ID [5167]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + 5y − 2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)+5*y(x)=2,y(x), singsol=all)� �

y(x) = 2
5 + e−5xc1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 24� �
DSolve[y'[x]+5*y[x]==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
5 + c1e

−5x

y(x) → 2
5
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42.1.10 problem 4(a)
Internal problem ID [5168]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 3x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)=3*x+1,y(x), singsol=all)� �

y(x) = 1
2x

3 + 1
2x

2 + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 25� �
DSolve[y''[x]==3*x+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x3 + x2 + 2c2x+ 2c1

)
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42.1. Chapter 1.3 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.1.11 problem 5(a)
Internal problem ID [5169]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.3 Introduction– Linear equations of First Order. Page 38
Problem number: 5(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ky = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=k*y(x),y(x), singsol=all)� �

y(x) = c1ekx

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18� �
DSolve[y'[x]==k*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
kx

y(x) → 0
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42.2 Chapter 1.6 Introduction– Linear equations of
First Order. Page 41

Local contents
42.2.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7004
42.2.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7005
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42.2. Chapter 1.6 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.2.1 problem 1(a)
Internal problem ID [5170]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

−2y + y′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)-2*y(x)=1,y(x), singsol=all)� �

y(x) = −1
2 + e2xc1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 24� �
DSolve[y'[x]-2*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2 + c1e

2x

y(x) → −1
2
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42.2.2 problem 1(b)
Internal problem ID [5171]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − ex = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+y(x)=exp(x),y(x), singsol=all)� �

y(x) = ex
2 + e−xc1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 21� �
DSolve[y'[x]+y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

2 + c1e
−x

7005
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42.2.3 problem 1(c)
Internal problem ID [5172]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − x2 − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)-2*y(x)=x^2+x,y(x), singsol=all)� �

y(x) = −x2

2 − x− 1
2 + e2xc1

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 23� �
DSolve[y'[x]-2*y[x]==x^2+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2(x+ 1)2 + c1e

2x
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42.2.4 problem 1(d)
Internal problem ID [5173]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

3y′ + y − 2 e−x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(3*diff(y(x),x)+y(x)=2*exp(-x),y(x), singsol=all)� �

y(x) = −e−x + e−x
3 c1

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 23� �
DSolve[3*y'[x]+y[x]==2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
−1 + c1e

2x/3)
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42.2. Chapter 1.6 Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.2.5 problem 1(e)
Internal problem ID [5174]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 3y − eix = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+3*y(x)=exp(I*x),y(x), singsol=all)� �

y(x) =
((

3
10 − i

10

)
e(3+i)x + c1

)
e−3x

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 29� �
DSolve[y'[x]+3*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(

3
10 − i

10

)
eix + c1e

−3x
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42.2.6 problem 2
Internal problem ID [5175]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + iy − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+I*y(x)=x,y(x), singsol=all)� �

y(x) = −ix+ 1 + e−ixc1

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 22� �
DSolve[y'[x]+I*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ix+ c1e
−ix + 1
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42.2.7 problem 3
Internal problem ID [5176]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

Ly′ +Ry − E = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(L*diff(y(x),x)+R*y(x)=E,y(x), singsol=all)� �

y(x) = E

R
+ e−Rx

L c1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 23� �
DSolve[L*y'[x]+R*y[x]==E0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → E0− E0e−Rx
L

R
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42.2.8 problem 4
Internal problem ID [5177]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

Ly′ +Ry − E sin (ωx) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 47� �
dsolve([L*diff(y(x),x)+R*y(x)=E*sin(omega*x),y(0) = 0],y(x), singsol=all)� �

y(x) = −
E
(
L cos (ωx)ω − e−Rx

L Lω − sin (ωx)R
)

ω2L2 +R2

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 47� �
DSolve[{L*y'[x]+R*y[x]==E0*Sin[\[Omega]*x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
E0
(
Lωe−

Rx
L − Lω cos(xω) +R sin(xω)

)
L2ω2 +R2
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42.2.9 problem 5
Internal problem ID [5178]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

Ly′ +Ry − E eiωx = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 38� �
dsolve([L*diff(y(x),x)+R*y(x)=E*exp(I*omega*x),y(0) = 0],y(x), singsol=all)� �

y(x) =
E
(
e

x(iLω+R)
L − 1

)
e−Rx

L

iLω +R

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 43� �
DSolve[{L*y'[x]+R*y[x]==E0*Exp[I*\[Omega]*x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
E0e−Rx

L

(
−1 + e

x(R+iLω)
L

)
R + iLω
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42.2.10 problem 7
Internal problem ID [5179]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1.6 Introduction– Linear equations of First Order. Page 41
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + ay − b(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)+a*y(x)=b(x),y(x), singsol=all)� �

y(x) =
(∫

b(x)eaxdx+ c1

)
e−ax

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 32� �
DSolve[y'[x]+a*y[x]==b[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax

(∫ x

1
eaK[1]b(K[1])dK[1] + c1

)
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3 Chapter 1. Introduction– Linear equations of
First Order. Page 45

Local contents
42.3.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7015
42.3.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7016
42.3.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7017
42.3.4 problem 1(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7018
42.3.5 problem 1(e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7019
42.3.6 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7020
42.3.7 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7021
42.3.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7022
42.3.9 problem 14(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7023
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.1 problem 1(a)
Internal problem ID [5180]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2xy − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+2*x*y(x)=x,y(x), singsol=all)� �

y(x) = 1
2 + e−x2

c1

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 26� �
DSolve[y'[x]+2*x*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 + c1e

−x2

y(x) → 1
2

7015



42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.2 problem 1(b)
Internal problem ID [5181]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + y − 3x3 + 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x)+y(x)=3*x^3-1,y(x), singsol=all)� �

y(x) =
3
4x

4 − x+ c1
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20� �
DSolve[x*y'[x]+y[x]==3*x^3-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3

4 + c1
x

− 1
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.3 problem 1(c)
Internal problem ID [5182]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + exy − 3 ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)+exp(x)*y(x)=3*exp(x),y(x), singsol=all)� �

y(x) = 3 + e−exc1

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 22� �
DSolve[y'[x]+Exp[x]*y[x]==3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 + c1e
−ex

y(x) → 3
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.4 problem 1(d)
Internal problem ID [5183]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y tan(x)− esin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)-tan(x)*y(x)=exp(sin(x)),y(x), singsol=all)� �

y(x) = esin(x) + c1
cos(x)

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 15� �
DSolve[y'[x]-Tan[x]*y[x]==Exp[Sin[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)
(
esin(x) + c1

)
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.5 problem 1(e)
Internal problem ID [5184]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2xy − x e−x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)+2*x*y(x)=x*exp(-x^2),y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
e−x2

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 24� �
DSolve[y'[x]+2*x*y[x]==x*Exp[-x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2(
x2 + 2c1

)
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42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.6 problem 2
Internal problem ID [5185]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− e− sin(x) = 0

With initial conditions

[y(π) = π]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)+cos(x)*y(x)=exp(-sin(x)),y(Pi) = Pi],y(x), singsol=all)� �

y(x) = e− sin(x)x

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 13� �
DSolve[{y'[x]+Cos[x]*y[x]==Exp[-Sin[x]],{y[Pi]==Pi}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xe− sin(x)
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42.3.7 problem 3
Internal problem ID [5186]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + 2xy − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(x^2*diff(y(x),x)+2*x*y(x)=1,y(x), singsol=all)� �

y(x) = c1 + x

x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 13� �
DSolve[x^2*y'[x]+2*x*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
x2

7021



42.3. Chapter 1. Introduction– Linear . . . CHAPTER 42. AN INTRODUCTION . . .

42.3.8 problem 8
Internal problem ID [5187]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 2y − b(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)+2*y(x)=b(x),y(x), singsol=all)� �

y(x) =
(∫

b(x)e2xdx+ c1

)
e−2x

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 31� �
DSolve[y'[x]+2*y[x]==b[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(∫ x

1
e2K[1]b(K[1])dK[1] + c1

)
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42.3.9 problem 14(a)
Internal problem ID [5188]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 14(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 1 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 8� �
dsolve([diff(y(x),x)=1+y(x),y(0) = 0],y(x), singsol=all)� �

y(x) = ex − 1

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 10� �
DSolve[{y'[x]==1+y[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex − 1
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42.3.10 problem 14(b)
Internal problem ID [5189]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 14(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1− y2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 6� �
dsolve([diff(y(x),x)=1+y(x)^2,y(0) = 0],y(x), singsol=all)� �

y(x) = tan(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 7� �
DSolve[{y'[x]==1+y[x]^2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x)
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42.3.11 problem 14(b)
Internal problem ID [5190]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 1. Introduction– Linear equations of First Order. Page 45
Problem number: 14(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1− y2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 6� �
dsolve([diff(y(x),x)=1+y(x)^2,y(0) = 0],y(x), singsol=all)� �

y(x) = tan(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7� �
DSolve[{y'[x]==1+y[x]^2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x)
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42.4 Chapter 2. Linear equations with constant
coefficients. Page 52

Local contents
42.4.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7027
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7026



42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.1 problem 1(a)
Internal problem ID [5191]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1e4x + c2
)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.2 problem 1(b)
Internal problem ID [5192]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

3y′′ + 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve(3*diff(y(x),x$2)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

6 x

3

)
+ c2 cos

(√
6 x

3

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[3*y''[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

2
3 x

)
+ c2 sin

(√
2
3 x

)
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42.4.3 problem 1(c)
Internal problem ID [5193]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 16y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (4x) + c2 cos (4x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(4x) + c2 sin(4x)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.4 problem 1(d)
Internal problem ID [5194]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.5 problem 1(e)
Internal problem ID [5195]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2iy′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*I*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ix sin
(
x
√
2
)
+ c2e−ix cos

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
DSolve[y''[x]+2*I*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
−i
(
1+

√
2
)
x
(
c2e

2i
√
2 x + c1

)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.6 problem 1(f)
Internal problem ID [5196]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)e2x + c2 cos(x)e2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2 cos(x) + c1 sin(x))
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.7 problem 1(g)
Internal problem ID [5197]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (−1 + 3i) y′ − 3iy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$2)+(3*I-1)*diff(y(x),x)-3*I*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3ix + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+(3*I-1)*y'[x]-3*I*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−3ix + c2e

x
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.8 problem 2(a)
Internal problem ID [5198]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-6*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = 3 e−3xe5x
5 + 2 e−3x

5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[{y''[x]+y'[x]-6*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

−3x(3e5x + 2
)
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42.4.9 problem 2(b)
Internal problem ID [5199]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+diff(y(x),x)-6*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (e5x − 1) e−3x

5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[{y''[x]+y'[x]-6*y[x]==0,{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

−3x(e5x − 1
)
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42.4.10 problem 3(a)
Internal problem ID [5200]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With initial conditions [
y(0) = 1, y

(π
2

)
= 2
]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 1, y(1/2*Pi) = 2],y(x), singsol=all)� �

y(x) = cos(x) + 2 sin(x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[{y''[x]+y[x]==0,{y[0]==1,y[Pi/2]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(x) + cos(x)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.11 problem 3(b)
Internal problem ID [5201]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With initial conditions

[y(0) = 0, y(π) = 0]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 8� �
dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, y(Pi) = 0],y(x), singsol=all)� �

y(x) = sin(x)c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 10� �
DSolve[{y''[x]+y[x]==0,{y[0]==0,y[Pi]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sin(x)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.12 problem 3(c)
Internal problem ID [5202]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With initial conditions [
y(0) = 0, y′

(π
2

)
= 0
]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 8� �
dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y)(1/2*Pi) = 0],y(x), singsol=all)� �

y(x) = sin(x)c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10� �
DSolve[{y''[x]+y[x]==0,{y[0]==0,y'[Pi/2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sin(x)
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42.4. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.4.13 problem 3(d)
Internal problem ID [5203]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 3(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With initial conditions [
y(0) = 0, y

(π
2

)
= 0
]

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, y(1/2*Pi) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 6� �
DSolve[{y''[x]+y[x]==0,{y[0]==0,y[Pi/2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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42.5. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.5 Chapter 2. Linear equations with constant
coefficients. Page 59

Local contents
42.5.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7041
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42.5.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7043
42.5.4 problem 1(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7044

7040



42.5. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.5.1 problem 1(a)
Internal problem ID [5204]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 59
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ − 3y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = −e−x

4 + e3x
4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13� �
DSolve[{y''[x]-2*y'[x]-3*y[x]==0,{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex sinh(x) cosh(x)
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42.5. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.5.2 problem 1(b)
Internal problem ID [5205]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 59
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (1 + 4i) y′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 5� �
dsolve([diff(y(x),x$2)+(4*I+1)*diff(y(x),x)+y(x)=0,y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 6� �
DSolve[{y''[x]+(4*I+1)*y'[x]+y[x]==0,{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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42.5. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.5.3 problem 1(c)
Internal problem ID [5206]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 59
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (−1 + 3i) y′ − 3iy = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)+(3*I-1)*diff(y(x),x)-3*I*y(x)=0,y(0) = 2, D(y)(0) = 0],y(x), singsol=all)� �

y(x) =
(
1
5 − 3i

5

)
e−3ix +

(
9
5 + 3i

5

)
ex

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[{y''[x]+(3*I-1)*y'[x]-3*I*y[x]==0,{y[0]==2,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

−3ix((9 + 3i)e(1+3i)x + (1− 3i)
)
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42.5. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.5.4 problem 1(d)
Internal problem ID [5207]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 59
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 10y = 0

With initial conditions

[y(0) = π, y′(0) = π2]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 27� �
dsolve([diff(y(x),x$2)+10*y(x)=0,y(0) = Pi, D(y)(0) = Pi^2],y(x), singsol=all)� �

y(x) =
π
(
π
√
10 sin

(√
10 x

)
+ 10 cos

(√
10 x

))
10

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33� �
DSolve[{y''[x]+10*y[x]==0,{y[0]==Pi,y'[0]==Pi^2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
π2 sin

(√
10 x

)
√
10

+ π cos
(√

10 x
)
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6 Chapter 2. Linear equations with constant
coefficients. Page 69

Local contents
42.6.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7046
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.1 problem 1(a)
Internal problem ID [5208]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+4*y(x)=cos(x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
cos(x)

3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26� �
DSolve[y''[x]+4*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
3 + c1 cos(2x) + c2 sin(2x)
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.2 problem 1(b)
Internal problem ID [5209]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − sin (3x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+9*y(x)=sin(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
cos (3x)x

6

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 33� �
DSolve[y''[x]+9*y[x]==Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

6 + c1
)
cos(3x) + 1

36(1 + 36c2) sin(3x)
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.3 problem 1(c)
Internal problem ID [5210]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − tan(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=tan(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − cos(x) ln
(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 49� �
DSolve[y''[x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c2 sin(x) + cos(x)

(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.4 problem 1(d)
Internal problem ID [5211]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2iy′ + y − x = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+2*I*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = e−ix sin
(
x
√
2
)
c2 + e−ix cos

(
x
√
2
)
c1 − 2i+ x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43� �
DSolve[y''[x]+2*I*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e
−i
(
1+

√
2
)
x
(
c2e

2i
√
2 x + c1

)
− 2i
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.5 problem 1(e)
Internal problem ID [5212]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 5y − 3 e−x − 2x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+5*y(x)=3*exp(-x)+2*x^2,y(x), singsol=all)� �

y(x) = sin(x)e2xc2 + cos(x)e2xc1 +
3 e−x

10 + 2x2

5 + 16x
25 + 44

125

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 46� �
DSolve[y''[x]-4*y'[x]+5*y[x]==3*Exp[-x]+2*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
125(5x(5x+ 8) + 22) + 3e−x

10 + e2x(c2 cos(x) + c1 sin(x))
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.6 problem 1(f)
Internal problem ID [5213]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 7y′ + 6y − sin(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-7*diff(y(x),x)+6*y(x)=sin(x),y(x), singsol=all)� �

y(x) = c2ex + e6xc1 +
7 cos(x)

74 + 5 sin(x)
74

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 32� �
DSolve[y''[x]-7*y'[x]+6*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5 sin(x)
74 + 7 cos(x)

74 + c1e
x + c2e

6x
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.7 problem 1(g)
Internal problem ID [5214]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 2 sin (2x) sin(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)+y(x)=2*sin(x)*sin(2*x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
sin(x) (− sin(x) cos(x) + x)

2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 33� �
DSolve[y''[x]+y[x]==2*Sin[x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8(cos(3x) + (−1 + 8c1) cos(x) + 4(x+ 2c2) sin(x))
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.8 problem 1(h)
Internal problem ID [5215]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)x− ln
(

1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c2) sin(x) + cos(x)(log(cos(x)) + c1)
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.9 problem 1(i)
Internal problem ID [5216]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ − y − ex = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(4*diff(y(x),x$2)-y(x)=exp(x),y(x), singsol=all)� �

y(x) = e−x
2 c2 + c1e

x
2 + ex

3

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 33� �
DSolve[4*y''[x]-y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

3 + c1e
x/2 + c2e

−x/2
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.10 problem 1(j)
Internal problem ID [5217]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(j).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6y′′ + 5y′ − 6y − x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(6*diff(y(x),x$2)+5*diff(y(x),x)-6*y(x)=x,y(x), singsol=all)� �

y(x) = e 2x
3 c2 + e− 3x

2 c1 −
x

6 − 5
36

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[6*y''[x]+5*y'[x]-6*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

6 + c1e
2x/3 + c2e

−3x/2 − 5
36
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42.6. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.6.11 problem 4(c)
Internal problem ID [5218]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 4(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ω2y − A cos (ωx) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)+omega^2*y(x)=A*cos(omega*x),y(0) = 0, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = sin (ωx) (Ax+ 2)
2ω

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21� �
DSolve[{y''[x]+\[Omega]^2*y[x]==A*Cos[\[Omega]*x],{y[0]==0,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (Ax+ 2) sin(xω)
2ω
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7 Chapter 2. Linear equations with constant
coefficients. Page 74
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.1 problem 4(a)
Internal problem ID [5219]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$3)-8*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−x sin
(√

3 x
)
+ c3e−x cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y'''[x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

3x + c2 cos
(√

3 x
)
+ c3 sin

(√
3 x
))
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.2 problem 4(b)
Internal problem ID [5220]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(b).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 16y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$4)+16*y(x)=0,y(x), singsol=all)� �

y(x) = −c1e−x
√
2 sin

(
x
√
2
)
− c2ex

√
2 sin

(
x
√
2
)

+ c3e−x
√
2 cos

(
x
√
2
)
+ c4ex

√
2 cos

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 67� �
DSolve[y''''[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
√
2 x
((

c1e
2
√
2 x + c2

)
cos
(√

2 x
)
+
(
c4e

2
√
2 x + c3

)
sin
(√

2 x
))
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.3 problem 4(c)
Internal problem ID [5221]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(c).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 5y′′ + 6y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$3)-5*diff(y(x),x$2)+6*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e2x + c3e3x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 29� �
DSolve[y'''[x]-5*y''[x]+6*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

2x(2c2ex + 3c1) + c3
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.4 problem 4(d)
Internal problem ID [5222]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(d).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − iy′′ + 4y′ − 4iy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$3)-I*diff(y(x),x$2)+4*diff(y(x),x)-4*I*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix + c2e2ix + c3e−2ix

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36� �
DSolve[y'''[x]-I*y''[x]+4*y'[x]-4*I*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2ix(c2e4ix + c3e
3ix + c1

)
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.5 problem 4(f)
Internal problem ID [5223]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(f).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 5y′′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = sin (2x) c1 + c2 cos (2x) + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''''[x]+5*y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c4 sin(x) + cos(x)(2c2 sin(x) + c3)
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.6 problem 4(g)
Internal problem ID [5224]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(g).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 16y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$4)-16*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−2x + c3 sin (2x) + c4 cos (2x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36� �
DSolve[y''''[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x + c3e

−2x + c2 cos(2x) + c4 sin(2x)
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.7 problem 4(h)
Internal problem ID [5225]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(h).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−x + c3e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[y'''[x]-3*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2x+ c3e

3x + c1
)
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42.7. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.7.8 problem 4(i)
Internal problem ID [5226]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 74
Problem number: 4(i).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3iy′′ − 3y′ + iy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$3)-3*I*diff(y(x),x$2)-3*diff(y(x),x)+I*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix + c2eixx+ c3eixx2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[y'''[x]-3*I*y''[x]-3*y'[x]+I*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eix(x(c3x+ c2) + c1)
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42.8. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.8 Chapter 2. Linear equations with constant
coefficients. Page 79

Local contents
42.8.1 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7067
42.8.2 problem 2(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7068
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42.8. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.8.1 problem 1(c)
Internal problem ID [5227]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 79
Problem number: 1(c).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 4y′ = 0

With initial conditions

[y(0) = 0, y′(0) = 1, y′′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$3)-4*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) = e2x
4 − e−2x

4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 69� �
DSolve[{y'''[x]-4*y[x]==0,{y[0]==0,y'[0]==1,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e
− x

3√2

(
e

3x
3√2 +

√
3 sin

(√
3 x

3
√
2

)
− cos

(√
3 x

3
√
2

))
3 22/3
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42.8.2 problem 2(c)
Internal problem ID [5228]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 79
Problem number: 2(c).
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) − y′′′′ − y′ + y = 0

With initial conditions

[y(0) = 1, y′(0) = 0, y′′(0) = 0, y′′′(0) = 0, y′′′′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 28� �
dsolve([diff(y(x),x$5)-diff(y(x),x$4)-diff(y(x),x)+y(x)=0,y(0) = 1, D(y)(0) = 0, (D@@2)(y)(0) = 0, (D@@3)(y)(0) = 0, (D@@4)(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−x

8 + (−2x+ 5) ex
8 + cos(x)

4 − sin(x)
4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 32� �
DSolve[{y'''''[x]-y''''[x]-y'[x]+y[x]==0,{y[0]==1,y'[0]==0,y''[0]==0,y'''[0]==0,y''''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
ex(5− 2x) + e−x − 2 sin(x) + 2 cos(x)

)
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42.9. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.9 Chapter 2. Linear equations with constant
coefficients. Page 83

Local contents
42.9.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7070
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42.9. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.9.1 problem 1(a)
Internal problem ID [5229]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) = sin(x)c1 + cos(x)c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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42.9.2 problem 1(b)
Internal problem ID [5230]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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42.9.3 problem 1(c)
Internal problem ID [5231]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 1(c).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$4)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c3e

−x + c2 cos(x) + c4 sin(x)
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42.9.4 problem 1(d)
Internal problem ID [5232]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 1(d).
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 369� �
dsolve(diff(y(x),x$5)+2*y(x)=0,y(x), singsol=all)� �
y(x)

= c1e

 2
1
5 cos

(
π
5
)√

5
4 −

cos
(
π
5
)
2
1
5

4 +
2

7
10
√

5+
√
5 sin

(
π
5
)

4 −
i2

7
10
√

5+
√
5 cos

(
π
5
)

4 +
i2

1
5 sin

(
π
5
)√

5
4 −

i sin
(
π
5
)
2
1
5

4

x

+ c2e

−
2
1
5 cos

(
π
5
)√

5
4 −

cos
(
π
5
)
2
1
5

4 +
2

7
10
√

5−
√
5 sin

(
π
5
)

4 −
i2

7
10
√

5−
√
5 cos

(
π
5
)

4 −
i2

1
5 sin

(
π
5
)√

5
4 −

i sin
(
π
5
)
2
1
5

4

x

+ c3e

−
2
1
5 cos

(
π
5
)√

5
4 −

cos
(
π
5
)
2
1
5

4 −
2

7
10
√

5−
√
5 sin

(
π
5
)

4 +
i2

7
10
√

5−
√
5 cos

(
π
5
)

4 −
i2

1
5 sin

(
π
5
)√

5
4 −

i sin
(
π
5
)
2
1
5

4

x

+ c4e

 2
1
5 cos

(
π
5
)√

5
4 −

cos
(
π
5
)
2
1
5
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2

7
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√
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√
5 sin

(
π
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)
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i2
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√
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√
5 cos

(
π
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)
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1
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(
π
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)√
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)
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1
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4
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+ c5e
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(
π
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)
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1
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)
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)
x
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 168� �
DSolve[y'''''[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
−
(√

5 −1
)
x

2 24/5

c5e

(√
5 −5

)
x

2 24/5

+c4 cos


√

5 +
√
5 x

2 23/10

+c1 sin


√
5 +

√
5 x

2 23/10

+e

√
5 x

24/5

c3 cos


√

5−
√
5 x

2 23/10

+c2 sin


√

5−
√
5 x

2 23/10
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42.9.5 problem 1(e)
Internal problem ID [5233]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 1(e).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 5y′′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$4)-5*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−2x + c3e−x + c4ex

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 35� �
DSolve[y''''[x]-5*y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2ex + e3x(c4ex + c3) + c1
)
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42.9.6 problem 2
Internal problem ID [5234]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 1, y′′(0) = 0]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 39� �
dsolve([diff(y(x),x$3)+y(x)=0,y(0) = 0, D(y)(0) = 1, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) =

(√
3 e 3x

2 sin
(√

3 x
2

)
+ e 3x

2 cos
(√

3 x
2

)
− 1
)
e−x

3

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53� �
DSolve[{y'''[x]+y[x]==0,{y[0]==0,y'[0]==1,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x

(
e3x/2

(
√
3 sin

(√
3 x

2

)
+ cos

(√
3 x

2

))
− 1
)
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42.9.7 problem 3(a)
Internal problem ID [5235]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 3(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − iy′′ + y′ − iy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)-I*diff(y(x),x$2)+diff(y(x),x)-I*y(x)=0,y(x), singsol=all)� �

y(x) = e−ixc1 + c2eix + c3eixx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[y'''[x]-I*y''[x]+y'[x]-I*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix
(
e2ix(c3x+ c2) + c1

)
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42.9.8 problem 3(b)
Internal problem ID [5236]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2iy′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)-2*I*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1eix + c2eixx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]-2*I*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eix(c2x+ c1)
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42.9. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.9.9 problem 5(b)
Internal problem ID [5237]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 83
Problem number: 5(b).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − k4y = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y(1) = 0, y′(1) = 0]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 5� �
dsolve([diff(y(x),x$4)-k^4*y(x)=0,y(0) = 0, D(y)(0) = 0, y(1) = 0, D(y)(1) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 6� �
DSolve[{y''''[x]-k^4*y[x]==0,{y[0]==0,y[1]==0,y'[0]==0,y'[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10 Chapter 2. Linear equations with constant
coefficients. Page 89

Local contents
42.10.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7081
42.10.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7082
42.10.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7083
42.10.4 problem 1(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7084
42.10.5 problem 1(e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7085
42.10.6 problem 1(f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7086
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.1 problem 1(a)
Internal problem ID [5238]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − y − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$3)-y(x)=x,y(x), singsol=all)� �

y(x) = −x+ c1ex + c2e−
x
2 cos

(√
3 x

2

)
+ c3e−

x
2 sin

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52� �
DSolve[y'''[x]-y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ c1e
x + e−x/2

(
c2 cos

(√
3 x

2

)
+ c3 sin

(√
3 x

2

))
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.2 problem 1(b)
Internal problem ID [5239]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 8y − eix = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$3)-8*y(x)=exp(I*x),y(x), singsol=all)� �

y(x) =
(
− 8
65 + i

65

)
eix + e2xc1 + c2e−x cos

(√
3 x
)
+ c3e−x sin

(√
3 x
)

3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 58� �
DSolve[y'''[x]-8*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
(

8
65 − i

65

)
eix + c1e

2x + e−x
(
c2 cos

(√
3 x
)
+ c3 sin

(√
3 x
))
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.3 problem 1(c)
Internal problem ID [5240]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(c).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 16y − cos(x) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 85� �
dsolve(diff(y(x),x$4)+16*y(x)=cos(x),y(x), singsol=all)� �

y(x) = − cos(x)(
5 + 2

√
2
)(

−5 + 2
√
2
) + c1ex

√
2 cos

(
x
√
2
)

+ c2ex
√
2 sin

(
x
√
2
)
+ c3e−x

√
2 cos

(
x
√
2
)
+ c4e−x

√
2 sin

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.685 (sec). Leaf size: 74� �
DSolve[y''''[x]+16*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
17 + e−

√
2 x
((

c1e
2
√
2 x + c2

)
cos
(√

2 x
)
+
(
c4e

2
√
2 x + c3

)
sin
(√

2 x
))
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.4 problem 1(d)
Internal problem ID [5241]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(d).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ − 4y′′′ + 6y′′ − 4y′ + y − ex = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$4)-4*diff(y(x),x$3)+6*diff(y(x),x$2)-4*diff(y(x),x)+y(x)=exp(x),y(x), singsol=all)� �

y(x) = exx4

24 + c1ex + c2exx+ c3exx2 + c4exx3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39� �
DSolve[y''''[x]-4*y'''[x]+6*y''[x]-4*y'[x]+y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24e

x
(
x4 + 24c4x3 + 24c3x2 + 24c2x+ 24c1

)
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.5 problem 1(e)
Internal problem ID [5242]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(e).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − y − cos(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$4)-y(x)=cos(x),y(x), singsol=all)� �

y(x) = −cos(x)
4 − sin(x)x

4 + cos(x)c1 + c2ex + c3 sin(x) + c4e−x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 40� �
DSolve[y''''[x]-y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c3e

−x +
(
−1
2 + c2

)
cos(x) +

(
−x

4 + c4
)
sin(x)
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42.10. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.10.6 problem 1(f)
Internal problem ID [5243]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 89
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2iy′ − y − eix + 2 e−ix = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-2*I*diff(y(x),x)-y(x)=exp(I*x)-2*exp(-I*x),y(x), singsol=all)� �

y(x) = c2eix + x eixc1 +
(x2 + 2ix+ 2) cos(x)

2 + sin(x) (ix− 2)x
2

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 39� �
DSolve[y''[x]-2*I*y'[x]-y[x]==Exp[I*x]-2*Exp[-I*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ix
(
1 + e2ix

(
x2 + 2c2x+ 2c1

))

7086



42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11 Chapter 2. Linear equations with constant
coefficients. Page 93

Local contents
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.1 problem 1(a)
Internal problem ID [5244]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+4*y(x)=cos(x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 +
cos(x)

3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26� �
DSolve[y''[x]+4*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
3 + c1 cos(2x) + c2 sin(2x)
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.2 problem 1(b)
Internal problem ID [5245]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − sin (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)+4*y(x)=sin(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 −
x cos (2x)

4

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 33� �
DSolve[y''[x]+4*y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

4 + c1
)
cos(2x) + 1

8(1 + 16c2) sin(x) cos(x)
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.3 problem 1(c)
Internal problem ID [5246]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y − 3 e2x − 4 e−x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-4*y(x)=3*exp(2*x)+4*exp(-x),y(x), singsol=all)� �

y(x) = c2e2x + c1e−2x + (36x− 9) e2x
48 − 4 e−x

3

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 81� �
DSolve[y''[x]-4*y[x]==3*exp[2*x]+4*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x
(∫ x

1
−1
4e

K[2](3eK[2] exp(2K[2]) + 4
)
dK[2]

+ e4x
(∫ x

1

1
4e

−3K[1](3eK[1] exp(2K[1]) + 4
)
dK[1] + c1

)
+ c2

)
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.4 problem 1(d)
Internal problem ID [5247]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − x2 − cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x^2+cos(x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 −
x2

2 − 3 cos(x)
10 − sin(x)

10 + x

2 − 3
4

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 45� �
DSolve[y''[x]-y'[x]-2*y[x]==x^2+Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

2x + 1
20(−5(2(x− 1)x+ 3)− 2 sin(x)− 6 cos(x))
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.5 problem 1(e)
Internal problem ID [5248]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − x2e3x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+9*y(x)=x^2*exp(3*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 +
(3x− 1)2 e3x

162

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 36� �
DSolve[y''[x]+9*y[x]==x^2*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
162e

3x(1− 3x)2 + c1 cos(3x) + c2 sin(3x)
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.6 problem 1(f)
Internal problem ID [5249]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − x ex cos (2x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+y(x)=x*exp(x)*cos(2*x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
(−5x+ 11) ex cos (2x)

50 +
(
x− 1

5

)
ex sin (2x)
5

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 45� �
DSolve[y''[x]+y[x]==x*Exp[x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
50e

x(2(5x− 1) sin(2x) + (11− 5x) cos(2x)) + c1 cos(x) + c2 sin(x)
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.7 problem 1(g)
Internal problem ID [5250]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + iy′ + 2y − 2 cosh (2x)− e−2x = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+I*diff(y(x),x)+2*y(x)=2*cosh(2*x)+exp(-2*x),y(x), singsol=all)� �

y(x) = c2eix + e−2ixc1 +
(

3
10 + i

10

)
e−2x +

(
3
20 − i

20

)
e2x

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 47� �
DSolve[y''[x]+I*y'[x]+2*y[x]==2*Cosh[2*x]+Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2ix + c2e

ix + 1
20((9 + i) cosh(2x)− (3 + 3i) sinh(2x))
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.8 problem 1(h)
Internal problem ID [5251]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(h).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _quadrature]]

Solve

y′′′ − x2 − e−x sin(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$3)=x^2+exp(-x)*sin(x),y(x), singsol=all)� �

y(x) = c1x
2

2 + x5

60 − cos(x)e−x

4 + sin(x)e−x

4 + c2x+ c3

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 41� �
DSolve[y'''[x]==x^2+Exp[-x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5

60 + c3x
2 + c2x+ 1

4e
−x(sin(x)− cos(x)) + c1
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42.11. Chapter 2. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.11.9 problem 1(i)
Internal problem ID [5252]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 2. Linear equations with constant coefficients. Page 93
Problem number: 1(i).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 3y′′ + 3y′ + y − x2e−x = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=x^2*exp(-x),y(x), singsol=all)� �

y(x) = x5e−x

60 + e−xc1 + c2x e−x + c3x
2e−x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 34� �
DSolve[y'''[x]+3*y''[x]+3*y'[x]+y[x]==x^2*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
60e

−x
(
x5 + 60c3x2 + 60c2x+ 60c1

)
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42.12. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.12 Chapter 3. Linear equations with variable
coefficients. Page 108

Local contents
42.12.1 problem 1(c.1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7098
42.12.2 problem 1(c.2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7099
42.12.3 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7100

7097



42.12. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.12.1 problem 1(c.1)
Internal problem ID [5253]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 108
Problem number: 1(c.1).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′

x
− y

x2 = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)+1/x*diff(y(x),x)-1/x^2*y(x)=0,y(1) = 1, D(y)(1) = 0],y(x), singsol=all)� �

y(x) = x2 + 1
2x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17� �
DSolve[{y''[x]+1/x*y'[x]-1/x^2*y[x]==0,{y[1]==1,y'[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2x
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42.12. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.12.2 problem 1(c.2)
Internal problem ID [5254]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 108
Problem number: 1(c.2).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + y′

x
− y

x2 = 0

With initial conditions

[y(1) = 0, y′(1) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)+1/x*diff(y(x),x)-1/x^2*y(x)=0,y(1) = 0, D(y)(1) = 1],y(x), singsol=all)� �

y(x) = x2 − 1
2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[{y''[x]+1/x*y'[x]-1/x^2*y[x]==0,{y[1]==0,y'[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 1
2x

7099



42.12. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.12.3 problem 2
Internal problem ID [5255]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 108
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(3x− 1)2 y′′ + (9x− 3) y′ − 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve((3*x-1)^2*diff(y(x),x$2)+(9*x-3)*diff(y(x),x)-9*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x− 1

3
+ c2

(
x− 1

3

)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[(3*x-1)^2*y''[x]+(9*x-3)*y'[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(−9x2 + 6x− 2)− 3ic2x(3x− 2)
6x− 2

7100
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42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.1 problem 1(a)
Internal problem ID [5256]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 7xy′ + 15y = 0

Given that one solution of the ode is

y1 = x3

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)-7*x*diff(y(x),x)+15*y(x)=0,x^3],y(x), singsol=all)� �

y(x) = c1x
5 + c2x

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-7*x*y'[x]+15*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(c2x2 + c1
)

7102



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.2 problem 1(b)
Internal problem ID [5257]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2 ln(x)x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 15� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)

7103



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.3 problem 1(c)
Internal problem ID [5258]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

Given that one solution of the ode is

y1 = ex2

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,exp(x^2)],y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)

7104



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.4 problem 1(d)
Internal problem ID [5259]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (1 + x) y′ + y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve([x*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2ex

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 19� �
DSolve[x*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x+ 1)

7105



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.5 problem 1(e)
Internal problem ID [5260]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 26� �
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)

7106



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.6 problem 1(f)
Internal problem ID [5261]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2
(
−
√
π erfi(x)x+ ex2

)
3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31� �
DSolve[y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
π c2xErfi(x) + c2e

x2 + 2c1x

7107



42.13. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.13.7 problem 2
Internal problem ID [5262]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 121
Problem number: 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 3x2y′′ + 6y′x− 6y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve([x^3*diff(y(x),x$3)-3*x^2*diff(y(x),x$2)+6*x*diff(y(x),x)-6*y(x)=0,x],y(x), singsol=all)� �

y(x) = c2x
3 + c1x

2 + c3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19� �
DSolve[x^3*y'''[x]-3*x^2*y''[x]+6*x*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(c3x+ c2) + c1)

7108
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42.14 Chapter 3. Linear equations with variable
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42.14. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.14.1 problem 1
Internal problem ID [5263]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 124
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ − 2y = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)-2*y(x)=0,x^2],y(x), singsol=all)� �

y(x) = c1x
2 + c2

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
3 + c1
x

7110



42.14. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.14.2 problem 2
Internal problem ID [5264]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 124
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − xy′ + y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2 ln(x)x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 15� �
DSolve[x^2*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)

7111



42.14. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.14.3 problem 3
Internal problem ID [5265]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 124
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(2+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(2+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2

7112



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15 Chapter 3. Linear equations with variable
coefficients. Page 130

Local contents
42.15.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7114
42.15.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7115
42.15.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7116
42.15.4 problem 1(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7117
42.15.5 problem 1(e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7118
42.15.6 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7119
42.15.7 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7120
42.15.8 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7121
42.15.9 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7122
42.15.10problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7123
42.15.11problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7124
42.15.12problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7125

7113



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.1 problem 1(a)
Internal problem ID [5266]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

24x
4
)
y(0) +D(y)(0)x+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27� �
AsymptoticDSolveValue[y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x4

24 − x2

2 + 1
)
+ c2x

7114



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.2 problem 1(b)
Internal problem ID [5267]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3x2y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+3*x^2*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x3

6

)
y(0) +

(
x− 1

6x
4
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+3*x^2*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x4

6

)
+ c1

(
x3

6 + 1
)

7115



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.3 problem 1(c)
Internal problem ID [5268]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)-x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x4

12

)
y(0) +

(
x+ 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]-x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

20 + x

)
+ c1

(
x4

12 + 1
)

7116



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.4 problem 1(d)
Internal problem ID [5269]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x3 + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
Order:=6;
dsolve(diff(y(x),x$2)+x^3*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

10x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^3*y'[x]+x^2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x− x5

10

)
+ c1

(
1− x4

12

)

7117



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.5 problem 1(e)
Internal problem ID [5270]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4
)
y(0) +

(
x− 1

6x
3 + 1

120x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x3

6 + x

)
+ c1

(
x4

24 − x2

2 + 1
)

7118



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.6 problem 2
Internal problem ID [5271]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 1)2 y′ − (x− 1) y = 0

With initial conditions

[y(1) = 1, y′(1) = 0]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
Order:=6;
dsolve([diff(y(x),x$2)+(x-1)^2*diff(y(x),x)-(x-1)*y(x)=0,y(1) = 1, D(y)(1) = 0],y(x),type='series',x=1);� �

y(x) = 1 + 1
6(x− 1)3 +O

(
(x− 1)6

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 14� �
AsymptoticDSolveValue[{y''[x]+(x-1)^2*y'[x]-(x-1)*y[x]==0,{y[1]==1,y'[1]==0}},y[x],{x,1,5}]� �

y(x) → 1
6(x− 1)3 + 1

7119



42.15. Chapter 3. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.15.7 problem 3
Internal problem ID [5272]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ + y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
Order:=6;
dsolve([(1+x^2)*diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
6x

3 + 7
120x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{(1+x^2)*y''[x]+y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,5}]� �

y(x) → 7x5

120 − x3

6 + x
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42.15.8 problem 4
Internal problem ID [5273]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + exy = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
Order:=6;
dsolve([diff(y(x),x$2)+exp(x)*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
2x

2 − 1
6x

3 + 1
40x

5 +O
(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[{y''[x]+Exp[x]*y[x]==0,{}},y[x],{x,0,5}]� �

y(x) → c2

(
−x5

60 − x4

12 − x3

6 + x

)
+ c1

(
x5

40 − x3

6 − x2

2 + 1
)
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42.15.9 problem 5
Internal problem ID [5274]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − xy = 0

With initial conditions

[y(0) = 1, y′(0) = 0, y′′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$3)-x*y(x)=0,y(0) = 1, D(y)(0) = 0, (D@@2)(y)(0) = 0],y(x), singsol=all)� �

y(x) = hypergeom
(
[] ,
[
1
2 ,

3
4

]
,
x4

64

)

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21� �
DSolve[{y'''[x]-x*y[x]==0,{y[0]==1,y'[0]==0,y''[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → HypergeometricPFQ
(
{},
{
1
2 ,

3
4

}
,
x4

64

)
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42.15.10 problem 6
Internal problem ID [5275]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + α(α + 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 101� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+alpha*(alpha+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− α(α + 1)x2

2 + α(α3 + 2α2 − 5α− 6)x4

24

)
y(0)

+
(
x− (α2 + α− 2)x3

6 + (α4 + 2α3 − 13α2 − 14α + 24)x5

120

)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+\[Alpha]*(\[Alpha]+1)*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c2

(
1
60
(
−α2−α

)
x5− 1

120
(
−α2−α

) (
α2+α

)
x5− 1

10
(
α2+α

)
x5+ x5

5 − 1
6
(
α2+α

)
x3

+ x3

3 + x

)
+ c1

(
1
24
(
α2 + α

)2
x4 − 1

4
(
α2 + α

)
x4 − 1

2
(
α2 + α

)
x2 + 1

)
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42.15.11 problem 7
Internal problem ID [5276]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ + α2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+alpha^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x+

√
x2 − 1

)−α

+ c2
(
x+

√
x2 − 1

)α
3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 45� �
DSolve[(1-x^2)*y''[x]-x*y'[x]+\[Alpha]^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(
α tanh−1

(
x√

x2 − 1

))
+ ic2 sinh

(
α tanh−1

(
x√

x2 − 1

))
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42.15.12 problem 8
Internal problem ID [5277]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 3. Linear equations with variable coefficients. Page 130
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x+ 2αy = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+2*alpha*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1
2 − α

2 ,
3
2 , x

2
)
x+ c2KummerU

(
1
2 − α

2 ,
3
2 , x

2
)
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 45� �
DSolve[(1-x^2)*y''[x]-x*y'[x]+\[Alpha]^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(
α tanh−1

(
x√

x2 − 1

))
+ ic2 sinh

(
α tanh−1

(
x√

x2 − 1

))
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42.16.1 problem 1(a)
Internal problem ID [5278]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + 2xy′ − 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+2*x*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5 + c1
x3
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42.16.2 problem 1(b)
Internal problem ID [5279]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(2*x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[2*x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x

+ c2x
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42.16.3 problem 1(c)
Internal problem ID [5280]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
4 + c1
x2
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42.16.4 problem 1(d)
Internal problem ID [5281]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 5xy′ + 9y − x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+9*y(x)=x^2,y(x), singsol=all)� �

y(x) = c2x
3 + x3 ln(x)c1 + x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-5*x*y'[x]+9*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1x+ 3c2x log(x) + 1)
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42.16. Chapter 4. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.16.5 problem 1(e)
Internal problem ID [5282]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 1(e).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ + 2x2y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2x+ c3x ln(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+2*x^2*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x
+ c2x+ c3x log(x)
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42.16.6 problem 2(a)
Internal problem ID [5283]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + 4y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=1,y(x), singsol=all)� �

y(x) = sin (2 ln(x)) c2 + cos (2 ln(x)) c1 +
1
4

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]+x*y'[x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2 log(x)) + c2 sin(2 log(x)) +
1
4
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42.16.7 problem 2(b)
Internal problem ID [5284]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 3xy′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (ln(x))x2 + c2 cos (ln(x))x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]-3*x*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2 cos(log(x)) + c1 sin(log(x)))
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42.16.8 problem 2(c)
Internal problem ID [5285]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + (−2− i)xy′ + 3iy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x$2)-(2+I)*x*diff(y(x),x)+3*I*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
i + c2x

3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]-(2+I)*x*y'[x]+3*I*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
i + c2x

3

7134
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42.16.9 problem 2(d)
Internal problem ID [5286]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 149
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ − 4πy − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*Pi*y(x)=x,y(x), singsol=all)� �

y(x) = x−2
√
π c2 + x2

√
π c1 −

x

4π − 1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]-4*Pi*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2
√
π + c1x

−2
√
π + x

1− 4π
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42.17 Chapter 4. Linear equations with Regular
Singular Points. Page 154
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42.17.1 problem 1(a)
Internal problem ID [5287]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 + x

)
y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(x+x^2)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 1

3x+ 1
12x

2 − 1
60x

3 + 1
360x

4 − 1
2520x

5 + 1
20160x

6 − 1
181440x

7 +O
(
x8))

+
c2
(
−2 + 2x− x2 + 1

3x
3 − 1

12x
4 + 1

60x
5 − 1

360x
6 + 1

2520x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 92� �
AsymptoticDSolveValue[x^2*y''[x]+(x+x^2)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
x5

720−
x4

120 +
x3

24−
x2

6 + x

2 +
1
x
−1
)
+c2

(
x7

20160−
x6

2520 +
x5

360−
x4

60 +
x3

12−
x2

3 +x

)
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42.17.2 problem 1(b)
Internal problem ID [5288]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x6y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 70� �
Order:=8;
dsolve(3*x^2*diff(y(x),x$2)+x^6*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 1

3x+ 1
27x

2 − 1
486x

3 + 1
14580x

4 − 7291
656100x

5 + 225991
41334300x

6 − 2522341
3472081200x

7

+O
(
x8))+ c2

(
ln(x)

(
−2
3x+ 2

9x
2 − 2

81x
3 + 1

729x
4 − 1

21870x
5 + 7291

984150x
6

− 225991
62001450x

7 +O
(
x8))

+
(
1− 1

3x
2+ 14

243x
3− 35

8748x
4+ 101

656100x
5+ 69199

14762250x
6+ 19882543

4340101500x
7+O

(
x8)))
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3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 121� �
AsymptoticDSolveValue[3*x^2*y''[x]+x^6*y'[x]+2*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x(7291x5 − 45x4 + 1350x3 − 24300x2 + 218700x− 656100) log(x)

984150

+−80332x6 + 5895x5 − 158625x4 + 2430000x3 − 16402500x2 + 19683000x+ 29524500
29524500

)
+ c2

(
225991x7

41334300 − 7291x6

656100 + x5

14580 − x4

486 + x3

27 − x2

3 + x

)

7139
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42.17.3 problem 1(c)
Internal problem ID [5289]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 5y′ + 3yx2 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-5*diff(y(x),x)+3*x^2*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 106� �
AsymptoticDSolveValue[x^2*y''[x]-5*y'[x]+3*x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
339x7

8750 + 49x6

1250 + 18x5

625 + 3x4

50 + x3

5 + 1
)

+ c2e
−5/x

(
−302083x7

218750 + 5243x6

6250 − 357x5

625 + 113x4

250 − 49x3

125 + 6x2

25 − 2x
5 + 1

)
x2

7140
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42.17.4 problem 1(d)
Internal problem ID [5290]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*diff(y(x),x$2)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 2x+ 4

3x
2 − 4

9x
3 + 4

45x
4 − 8

675x
5 + 16

14175x
6 − 8

99225x
7 +O

(
x8))

+ c2

(
ln(x)

(
(−4)x+ 8x2 − 16

3 x3 + 16
9 x4 − 16

45x
5 + 32

675x
6 − 64

14175x
7 +O

(
x8))

+
(
1− 12x2 + 112

9 x3 − 140
27 x4 + 808

675x
5 − 1792

10125x
6 + 9056

496125x
7 +O

(
x8)))

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 119� �
AsymptoticDSolveValue[x*y''[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
4
675x

(
8x5 − 60x4 + 300x3 − 900x2 + 1350x− 675

)
log(x)

+ −2272x6 + 15720x5 − 70500x4 + 180000x3 − 202500x2 + 40500x+ 10125
10125

)
+ c2

(
16x7

14175 − 8x6

675 + 4x5

45 − 4x4

9 + 4x3

3 − 2x2 + x

)
7141



42.17. Chapter 4. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.17.5 problem 1(e)
Internal problem ID [5291]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 49� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);� �
y(x) =

(
−5
2(x− 1)− 3

8(x− 1)2 + 1
12(x− 1)3 − 5

192(x− 1)4 + 3
320(x− 1)5 − 7

1920(x− 1)6

+ 1
672(x− 1)7 +O

(
(x− 1)8

))
c2 +

(
1 + (x− 1) + O

(
(x− 1)8

))
(ln (x− 1) c2 + c1)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 86� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],{x,1,7}]� �

y(x) → c1x+ c2

(
1
672(x− 1)7 − 7(x− 1)6

1920 + 3
320(x− 1)5 − 5

192(x− 1)4 + 1
12(x− 1)3

− 3
8(x− 1)2 − 2(x− 1) + 1− x

2 + x log(x− 1)
)

7142
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42.17.6 problem 1(f)
Internal problem ID [5292]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + x− 2

)2
y′′ + 3(2 + x) y′ + (x− 1) y = 0

With the expansion point for the power series method at x = −2.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 57� �
Order:=8;
dsolve((x^2+x-2)^2*diff(y(x),x$2)+3*(x+2)*diff(y(x),x)+(x-1)*y(x)=0,y(x),type='series',x=-2);� �
y(x)

=
c1
(
1− 5

9(x+ 2) + 23
324(x+ 2)2 + 271

43740(x+ 2)3 + 10517
12597120(x+ 2)4 + 778801

6235574400(x+ 2)5 + 16965493
942818849280(x+ 2)6 + 899971067

458981357990400(x+ 2)7 +O
(
(x+ 2)8

))
+ c2(x+ 2)

4
3
(
1− 1

21(x+ 2)− 11
1260(x+ 2)2 − 53

29484(x+ 2)3 − 11093
28304640(x+ 2)4 − 709507

8066822400(x+ 2)5 − 5797423
290405606400(x+ 2)6 − 52991201

11727918720000(x+ 2)7 +O
(
(x+ 2)8

))
(x+ 2)

1
3

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 148� �
AsymptoticDSolveValue[(x^2+x-2)^2*y''[x]+3*(x+2)*y'[x]+(x-1)*y[x]==0,y[x],{x,-2,7}]� �

y(x) → c1(x+ 2)
(
−52991201(x+ 2)7

11727918720000 − 5797423(x+ 2)6
290405606400 − 709507(x+ 2)5

8066822400

− 11093(x+ 2)4
28304640 − 53(x+ 2)3

29484 − 11(x+ 2)2
1260 + 1

21(−x− 2) + 1
)

+
c2
(

899971067(x+2)7
458981357990400 + 16965493(x+2)6

942818849280 + 778801(x+2)5
6235574400 + 10517(x+2)4

12597120 + 271(x+2)3
43740 + 23

324(x+ 2)2 − 5(x+2)
9 + 1

)
3
√
x+ 2

7143
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42.17.7 problem 1(g)
Internal problem ID [5293]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′ sin(x) + y cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+sin(x)*diff(y(x),x)+cos(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1 +

(
1
12 + i

24

)
x2 +

(
29

28800 + 67i
28800

)
x4 +

(
− 893
14515200 − 17i

4838400

)
x6

+O
(
x8))+ c2x

i

(
1 +

(
1
12 − i

24

)
x2 +

(
29

28800 − 67i
28800

)
x4

+
(
− 893
14515200 + 17i

4838400

)
x6 +O

(
x8))

7144
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3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 112� �
AsymptoticDSolveValue[x^2*y''[x]+Sin[x]*y'[x]+Cos[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x
−i

((
− 26459
59222016000 − 12449i

7402752000

)
x8 −

(
893

14515200 + 17i
4838400

)
x6

+
(

29
28800 + 67i

28800

)
x4 +

(
1
12 + i

24

)
x2 + 1

)
+ c2x

i

((
− 26459
59222016000 + 12449i

7402752000

)
x8 −

(
893

14515200 − 17i
4838400

)
x6

+
(

29
28800 − 67i

28800

)
x4 +

(
1
12 − i

24

)
x2 + 1

)

7145
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42.17.8 problem 2(b)
Internal problem ID [5294]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 39� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

6x
2 + 1

120x
4 − 1

5040x
6 +O(x8)

)
+ c2

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x11/2

720 + x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
−x13/2

5040 + x9/2

120 − x5/2

6 +
√
x

)

7146
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42.17.9 problem 2(c)
Internal problem ID [5295]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
4x4 − 5x

)
y′ +

(
x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 51� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+(4*x^4-5*x)*diff(y(x),x)+(x^2+2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
4

(
1− 1

2x
2 − 1

15x
3 + 1

72x
4 + 137

1950x
5 + 307

36720x
6 − 7169

3439800x
7 +O

(
x8))

+ c2x
2
(
1− 1

30x
2− 8

57x
3+ 1

2760x
4+ 64

12825x
5+ 147181

9753840x
6− 4037

72268875x
7+O

(
x8))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 106� �
AsymptoticDSolveValue[4*x^2*y''[x]+(4*x^4-5*x)*y'[x]+(x^2+2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 4037x7

72268875 + 147181x6

9753840 + 64x5

12825 + x4

2760 − 8x3

57 − x2

30 + 1
)
x2

+ c2

(
− 7169x7

3439800 + 307x6

36720 + 137x5

1950 + x4

72 − x3

15 − x2

2 + 1
)

4
√
x

7147
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42.17.10 problem 2(d)
Internal problem ID [5296]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 154
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
−3x2 + x

)
y′ + exy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 85� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(x-3*x^2)*diff(y(x),x)+exp(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1 + (1− i)x+

(
7
16 − 13i

16

)
x2 +

(
7
39 − 395i

936

)
x3 +

(
2117
29952 − 5197i

29952

)
x4

+
(

5521
217152 − 642043i

10857600

)
x5 +

(
782461
97718400 − 8813057i

521164800

)
x6

+
(

1238071931
580056422400 − 3271304833i

812078991360

)
x7 +O

(
x8))

+ c2x
i

(
1 + (1 + i)x+

(
7
16 + 13i

16

)
x2 +

(
7
39 + 395i

936

)
x3 +

(
2117
29952 + 5197i

29952

)
x4

+
(

5521
217152 + 642043i

10857600

)
x5 +

(
782461
97718400 + 8813057i

521164800

)
x6

+
(

1238071931
580056422400 + 3271304833i

812078991360

)
x7 +O

(
x8))

7148
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3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*y''[x]+(x-3*x^2)*y'[x]+Exp[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) →
(

1
97718400 + 11i

1563494400

)
c1x

i
(
(1302761 + 756800i)x6 + (4384656 + 2763936i)x5

+(12605400+8289000i)x4+(31161600+19814400i)x3+(66096000+33955200i)x2

+ (111974400 + 20736000i)x+ (66355200− 45619200i)
)

−
(

11
1563494400 +

i

97718400

)
c2x

−i
(
(756800+1302761i)x6+(2763936+4384656i)x5

+(8289000+12605400i)x4+(19814400+31161600i)x3+(33955200+66096000i)x2

+ (20736000 + 111974400i)x− (45619200− 66355200i)
)

7149
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42.18 Chapter 4. Linear equations with Regular
Singular Points. Page 159

Local contents
42.18.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7151
42.18.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7152
42.18.3 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7153

7150



42.18. Chapter 4. Linear equations with . . . CHAPTER 42. AN INTRODUCTION . . .

42.18.1 problem 1(a)
Internal problem ID [5297]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 159
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

3x2y′′ + 5xy′ + 3xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 52� �
Order:=8;
dsolve(3*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*x*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1− 3

5x+ 9
80x

2 − 9
880x

3 + 27
49280x

4 − 81
4188800x

5 + 81
167552000x

6 − 243
26975872000x

7 +O(x8)
)
x

2
3 + c1

(
1− 3x+ 9

8x
2 − 9

56x
3 + 27

2240x
4 − 81

145600x
5 + 81

4659200x
6 − 243

619673600x
7 +O(x8)

)
x

2
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111� �
AsymptoticDSolveValue[3*x^2*y''[x]+5*x*y'[x]+3*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 243x7

26975872000 + 81x6

167552000 − 81x5

4188800 + 27x4

49280 − 9x3

880 + 9x2

80 − 3x
5 + 1

)

+
c2
(
− 243x7

619673600 +
81x6

4659200 −
81x5

145600 +
27x4

2240 −
9x3

56 + 9x2

8 − 3x+ 1
)

x2/3

7151
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42.18.2 problem 1(b)
Internal problem ID [5298]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 159
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

x2y′′ + xy′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 47� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 + 1

64x
4 − 1

2304x
6 +O

(
x8))

+
(
1
4x

2 − 3
128x

4 + 11
13824x

6 +O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
− x6

2304 +
x4

64−
x2

4 +1
)
+c2

(
11x6

13824−
3x4

128 +
x2

4 +
(
− x6

2304 +
x4

64−
x2

4 +1
)
log(x)

)

7152
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42.18.3 problem 2
Internal problem ID [5299]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 159
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + y′x ex + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 85� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*exp(x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−i

(
1 +

(
−2
5 + i

5

)
x+

(
3
80 + i

80

)
x2 +

(
67
9360 − 9i

1040

)
x3

+
(
− 103
149760 − 229i

149760

)
x4 +

(
− 2831
7238400 + 607i

4343040

)
x5

+
(
− 59077
1563494400 + 26063i

260582400

)
x6 +

(
22952047

2030197478400 + 8634893i
580056422400

)
x7

+O
(
x8))+ c2x

i

(
1 +

(
−2
5 − i

5

)
x+

(
3
80 − i

80

)
x2 +

(
67
9360 + 9i

1040

)
x3

+
(
− 103
149760 + 229i

149760

)
x4 +

(
− 2831
7238400 − 607i

4343040

)
x5

+
(
− 59077
1563494400 − 26063i

260582400

)
x6 +

(
22952047

2030197478400 − 8634893i
580056422400

)
x7

+O
(
x8))
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3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*y''[x]+x*Exp[x]*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) →
(

11
1563494400 + i

97718400

)
c2x

−i
(
(4913 + 7070i)x6 − (8568− 32328i)x5

− (132840 + 24120i)x4 − (247680 + 869760i)x3 + (2540160− 1918080i)x2

− (4976640− 35665920i)x+ (45619200− 66355200i)
)

−
(

1
97718400 + 11i

1563494400

)
c1x

i
(
(7070 + 4913i)x6 + (32328− 8568i)x5

− (24120 + 132840i)x4 − (869760 + 247680i)x3 − (1918080− 2540160i)x2

+ (35665920− 4976640i)x− (66355200− 45619200i)
)
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42.19.1 problem 1(i)
Internal problem ID [5300]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 1(i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ +
(
x2 + 5x

)
y′ +

(
x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 55� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+(5*x+x^2)*diff(y(x),x)+(x^2-2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
2
(
1− 1

14x− 25
504x

2 + 197
33264x

3 + 1921
3459456x

4 − 11653
103783680x

5 + 12923
21171870720x

6 + 917285
1126343522304x

7 +O(x8)
)
+ c1

(
1− 2

3x+ 5
6x

2 + 2
9x

3 − 19
216x

4 − 1
540x

5 + 101
45360x

6 − 4
35721x

7 +O(x8)
)

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 116� �
AsymptoticDSolveValue[2*x^2*y''[x]+(5*x+x^2)*y'[x]+(x^2-2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
917285x7

1126343522304 + 12923x6

21171870720 − 11653x5

103783680 + 1921x4

3459456 + 197x3

33264 − 25x2

504

− x

14 + 1
)
+

c2
(
− 4x7

35721 +
101x6

45360 −
x5

540 −
19x4

216 + 2x3

9 + 5x2

6 − 2x
3 + 1

)
x2
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42.19.2 problem 1(ii)
Internal problem ID [5301]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 1(ii).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4y′x ex + 3y cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)-4*x*exp(x)*diff(y(x),x)+3*cos(x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
x

(
1+ 3

4x+
1
2x

2+ 103
384x

3+ 669
5120x

4+ 54731
921600x

5+ 123443
4838400x

6+ 30273113
2890137600x

7+O
(
x8)) c1

+ c2

((
1
2x+ 3

8x
2 + 1

4x
3 + 103

768x
4 + 669

10240x
5 + 54731

1843200x
6 + 123443

9676800x
7 +O

(
x8)) ln(x)

+
(
1+x+3

4x
2+ 59

144x
3+ 5701

27648x
4+ 17519

184320x
5+ 6852157

165888000x
6+ 417496453

24385536000x
7+O

(
x8))))√

x

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 146� �
AsymptoticDSolveValue[4*x^2*y''[x]-4*x*Exp[x]*y'[x]+3*Cos[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
123443x15/2

4838400 + 54731x13/2

921600 + 669x11/2

5120 + 103x9/2

384 + x7/2

2 + 3x5/2

4

+x3/2
)
+c1

(
(54731x5 + 120420x4 + 247200x3 + 460800x2 + 691200x+ 921600)x3/2 log(x)

1843200 + (1926367x6 + 4929300x5 + 11958000x4 + 26496000x3 + 62208000x2 + 82944000x+ 165888000)
√
x

165888000

)
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42.19.3 problem 1(iii)
Internal problem ID [5302]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 1(iii).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
x2y′′ + 3

(
x2 + x

)
y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 81� �
Order:=8;
dsolve((1-x^2)*x^2*diff(y(x),x$2)+3*(x+x^2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + 3x+ 1

2x
2 − 1

6x
3 + 1

16x
4 − 43

1200x
5 + 161

7200x
6 − 1837

117600x
7 +O(x8)

)
+
(
(−9)x− 7

2x
2 + 7

9x
3 − 25

96x
4 + 5141

36000x
5 − 2083

24000x
6 + 489941

8232000x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 84� �
AsymptoticDSolveValue[(1-x^2)*y''[x]+3*(x+x^2)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
53x7

630 + 5x6

24 + 2x5

15 − x4

4 − 2x3

3 + x

)
+ c1

(
−19x7

420 − x6

144 + 3x5

20 + 5x4

24 − x2

2 + 1
)
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42.19.4 problem 3(a)
Internal problem ID [5303]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3xy′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− x+ 1

4x
2 − 1

36x
3 + 1

576x
4 − 1

14400x
5 + 1

518400x
6 − 1

25401600x
7 +O(x8)

)
+
(
2x− 3

4x
2 + 11

108x
3 − 25

3456x
4 + 137

432000x
5 − 49

5184000x
6 + 121

592704000x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 164� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
− x7

25401600 +
x6

518400 −
x5

14400 +
x4

576 −
x3

36 +
x2

4 − x+ 1
)

x

+ c2

 121x7

592704000 −
49x6

5184000 +
137x5

432000 −
25x4

3456 +
11x3

108 − 3x2

4 + 2x
x

+

(
− x7

25401600 +
x6

518400 −
x5

14400 +
x4

576 −
x3

36 +
x2

4 − x+ 1
)
log(x)

x
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42.19.5 problem 3(b)
Internal problem ID [5304]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− x+ 3

5x
2 − 4

15x
3 + 2

21x
4 − 1

35x
5 + 1

135x
6 − 8

4725x
7 +O

(
x8))

+
c2
(
12− 12x+ 8x3 − 8x4 + 24

5 x
5 − 32

15x
6 + 16

21x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*y''[x]+2*x^2*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
−8x5

45 + 2x4

5 − 2x3

3 + 2x2

3 + 1
x
−1
)
+ c2

(
x8

135 −
x7

35 +
2x6

21 − 4x5

15 + 3x4

5 −x3+x2
)

7160
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42.19.6 problem 3(c)
Internal problem ID [5305]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 5xy′ +
(
−x3 + 3

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 35� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+(3-x^3)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1 + 1

15x
3 + 1

720x
6 +O(x8)

)
x

+
c2
(
−2− 2

3x
3 − 1

36x
6 +O(x8)

)
x3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x^2*y''[x]+5*x*y'[x]+(3-3*x^3)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x3

8 + 1
x3 + 1

)
+ c2

(
x5

80 + x2

5 + 1
x

)
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42.19.7 problem 3(d)
Internal problem ID [5306]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(1 + x) y′ + 2(1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-2*x*(x+1)*diff(y(x),x)+2*(x+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + x+ 2

3x
2 + 1

3x
3 + 2

15x
4 + 2

45x
5 + 4

315x
6 + 1

315x
7 +O

(
x8))

+ c2x

(
1 + 2x+ 2x2 + 4

3x
3 + 2

3x
4 + 4

15x
5 + 4

45x
6 + 8

315x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 92� �
AsymptoticDSolveValue[x^2*y''[x]-2*x*(x+1)*y'[x]+2*(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
4x7

45 + 4x6

15 + 2x5

3 + 4x4

3 + 2x3 + 2x2 + x

)
+ c2

(
4x8

315 + 2x7

45 + 2x6

15 + x5

3 + 2x4

3 + x3 + x2
)

7162
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42.19.8 problem 3(e)
Internal problem ID [5307]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 − 1
9216x

6 +O(x8)
)
+ c2

(
ln(x)

(
x2 − 1

8x
4 + 1

192x
6 +O(x8)

)
+
(
−2 + 3

32x
4 − 7

1152x
6 +O(x8)

))
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

9216 + x5

192 − x3

8 + x

)
+ c1

(
5x6 − 90x4 + 288x2 + 1152

1152x − 1
384x

(
x4 − 24x2 + 192

)
log(x)

)
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42.19.9 problem 3(f)
Internal problem ID [5308]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 166
Problem number: 3(f).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 2x2y′ + (−2 + 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 55� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-2*x^2*diff(y(x),x)+(4*x-2)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

3(1 + O(x8)) + ln(x) ((−48)x3 +O(x8)) c2 +
(
12 + 36x+ 72x2 + 88x3 − 24x4 − 24

5 x
5 − 16

15x
6 − 8

35x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]-2*x^2*y'[x]+(4*x-2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2x
2 + c1

(
−4x2 log(x)− 4x6 + 18x5 + 90x4 − 390x3 − 270x2 − 135x− 45

45x

)
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Local contents
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42.20.1 problem 4
Internal problem ID [5309]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 4. Linear equations with Regular Singular Points. Page 182
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 − 1

3x
4 − 1

5x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6

5 − x4

3 − x2 + 1
)
+ c2x

7166
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42.21.1 problem 1(a)
Internal problem ID [5310]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − yx2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=x^2*y(x),y(x), singsol=all)� �

y(x) = c1e
x3
3

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22� �
DSolve[y'[x]==x^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x3
3

y(x) → 0

7168
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42.21.2 problem 1(b)
Internal problem ID [5311]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(y(x)*diff(y(x),x)=x,y(x), singsol=all)� �

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 35� �
DSolve[y[x]*y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x2 + 2c1

y(x) →
√

x2 + 2c1
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42.21.3 problem 1(c)
Internal problem ID [5312]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x2 + x

y − y2
= 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 720� �
dsolve(diff(y(x),x)=(x+x^2)/(y(x)-y(x)^2),y(x), singsol=all)� �
y(x)

=

(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

2
+ 1

2
(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

+ 1
2

y(x) =

−

(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

+ 1
2

−

i
√
3


1−4x3−6x2−12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

1−4x3−6x2−12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2

y(x) =

−

(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

4
− 1

4
(
1− 4x3 − 6x2 − 12c1 + 2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

) 1
3

+ 1
2

+

i
√
3


1−4x3−6x2−12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3

2 − 1

2

1−4x3−6x2−12c1+2

√
4x6 + 12x5 + 24x3c1 + 9x4 + 36c1x2 − 2x3 + 36c21 − 3x2 − 6c1

 1
3


2

7171



42.21. Chapter 5. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

3 Solution by Mathematica
Time used: 4.152 (sec). Leaf size: 346� �
DSolve[y'[x]==(x+x^2)/(y[x]-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

 3
√

−4x3 − 6x2 +
√

−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1

+ 1
3
√

−4x3 − 6x2 +
√

−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1
+ 1



y(x) → 1
8

2i
(√

3 + i
)

3
√

−4x3 − 6x2 +
√
−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1

+ −2− 2i
√
3

3
√

−4x3 − 6x2 +
√

−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1
+ 4



y(x) → 1
8

−2
(
1 + i

√
3
)

3
√

−4x3 − 6x2 +
√
−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1

+
2i
(√

3 + i
)

3
√

−4x3 − 6x2 +
√

−1 + (−4x3 − 6x2 + 1 + 12c1) 2 + 1 + 12c1
+ 4
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42.21.4 problem 1(d)
Internal problem ID [5313]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex−y

1 + ex = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=exp(x-y(x))/(1+exp(x)),y(x), singsol=all)� �

y(x) = ln (ln (ex + 1) + c1)

3 Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 15� �
DSolve[y'[x]==Exp[x-y[x]]/(1+Exp[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log (log (ex + 1) + c1)
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42.21.5 problem 1(e)
Internal problem ID [5314]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2x2 + 4x2 = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)=x^2*y(x)^2-4*x^2,y(x), singsol=all)� �

y(x) = −
2
(
e 4x3

3 c1 + 1
)

−1 + e 4x3
3 c1

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 30� �
DSolve[y'[x]==x^2*y[x]^2-4*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 tanh
(
2
3
(
x3 + 3c1

))
y(x) → −2

y(x) → 2
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42.21.6 problem 2(a)
Internal problem ID [5315]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2 = 0

With initial conditions

[y(x0) = y0]

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)=y(x)^2,y(x__0) = y__0],y(x), singsol=all)� �

y(x) = − y0
−1 + (x− x0) y0

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 16� �
DSolve[{y'[x]==x2*y[x],{y[x0]==y0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → y0ex2(x−x0)
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42.21.7 problem 3(a)
Internal problem ID [5316]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2√y = 0

With initial conditions

[y(x0) = y0]

3 Solution by Maple
Time used: 0.214 (sec). Leaf size: 28� �
dsolve([diff(y(x),x)=2*sqrt(y(x)),y(x__0) = y__0],y(x), singsol=all)� �

y(x) = (2x− 2x0)
√
y0 + x2 − 2x0x+ x2

0 + y0

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 33� �
DSolve[{y'[x]==2*Sqrt[y[x]],{y[x0]==y0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x− x0+

√
y0
)2

y(x) →
(
−x+ x0+

√
y0
)2
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42.21.8 problem 3(b)
Internal problem ID [5317]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2√y = 0

With initial conditions

[y(x0) = 0]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=2*sqrt(y(x)),y(x__0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x]==2*Sqrt[y[x]],{y[x0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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42.21.9 problem 4(a)
Internal problem ID [5318]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y

x− y
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=(x+y(x))/(x-y(x)),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 36� �
DSolve[y'[x]==(x+y[x])/(x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= − log(x) + c1, y(x)

]
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42.21.10 problem 4(b)
Internal problem ID [5319]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − y2

x2 + xy
= 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)=y(x)^2/(x*y(x)+x^2),y(x), singsol=all)� �

y(x) = e−LambertW
(

e−c1
x

)
−c1

3 Solution by Mathematica
Time used: 9.703 (sec). Leaf size: 21� �
DSolve[y'[x]==y[x]^2/(x*y[x]+x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xProductLog
(
ec1

x

)
y(x) → 0
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42.21.11 problem 4(c)
Internal problem ID [5320]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − x2 + xy + y2

x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=(x^2+x*y(x)+y(x)^2)/x^2,y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 13� �
DSolve[y'[x]==(x^2+x*y[x]+y[x]^2)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)
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42.21.12 problem 4(d)
Internal problem ID [5321]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − y + x e− 2y
x

x
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=(y(x)+x*exp(-2*y(x)/x))/x,y(x), singsol=all)� �

y(x) = ln (2 ln(x) + 2c1)x
2

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 18� �
DSolve[y'[x]==(y[x]+x*Exp[-2*y[x]/x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x log(2(log(x) + c1))
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42.21.13 problem 5(a)
Internal problem ID [5322]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2− y + x

x+ y − 1 = 0

3 Solution by Maple
Time used: 0.35 (sec). Leaf size: 35� �
dsolve(diff(y(x),x)=(x-y(x)+2)/(x+y(x)-1),y(x), singsol=all)� �

y(x) = 3
2 −

(2x+ 1) c1 +
√

2 (2x+ 1)2 c21 + 1
2c1

3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 49� �
DSolve[y'[x]==(x-y[x]+2)/(x+y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

2x(x+ 1) + 1 + c1 + 1

y(x) → −x+
√

2x(x+ 1) + 1 + c1 + 1
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42.21.14 problem 5(b)
Internal problem ID [5323]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − 2x+ 3y + 1
x− 2y − 1 = 0

3 Solution by Maple
Time used: 0.266 (sec). Leaf size: 59� �
dsolve(diff(y(x),x)=(2*x+3*y(x)+1)/(x-2*y(x)-1),y(x), singsol=all)� �
y(x) = − 5

14 − x

2

+

√
3 (7x− 1) tan

(
RootOf

(√
3 ln

(
3(7x−1)2

4 + 3
(
tan2(_Z)

)
(7x−1)2

4

)
+ 2

√
3 c1 − 4_Z

))
14

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 85� �
DSolve[y'[x]==(2*x+3*y[x]+1)/(x-2*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
32

√
3 ArcTan

(
4y(x) + 5x+ 1√

3 (−2y(x) + x− 1)

)
=3
(
8 log

(
4(7x2 + 7y(x)2 + (7x+ 5)y(x) + x+ 1)

(1− 7x)2

)
+ 16 log(7x− 1) + 7c1

)
, y(x)

]
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42.21.15 problem 5(c)
Internal problem ID [5324]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − y + x+ 1
2x+ 2y − 1 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=(x+y(x)+1)/(2*x+2*y(x)-1),y(x), singsol=all)� �

y(x) = e−LambertW
(
−2 e−3xe3c1

)
−3x+3c1 − x

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25� �
DSolve[y'[x]==(x+y[x]+1)/(2*x+2*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− 1
2ProductLog

(
−e−3x−1+c1

)
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42.21.16 problem 6(b)
Internal problem ID [5325]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 6(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Riccati]

Solve

y′ − (x+ y − 1)2

2 (2 + x)2
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=1/2*((x+y(x)-1)/(x+2))^2,y(x), singsol=all)� �

y(x) = 3 + tan
(
ln (x+ 2)

2 + c1
2

)
(x+ 2)

3 Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 57� �
DSolve[y'[x]==1/2*((x+y[x]-1)/(x+2))^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i(x+ (2 + 3i))− 4c1(x+ 2)
2i(x+ 2)i + 2ic1

y(x) → ix+ (3 + 2i)
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42.22 Chapter 5. Existence and uniqueness of
solutions to first order equations. Page 198

Local contents
42.22.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7187
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42.22.1 problem 1(a)
Internal problem ID [5326]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

2xy +
(
x2 + 3y2

)
y′ = 0
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3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 257� �
dsolve(2*x*y(x)+(x^2+3*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

108+12

√
12x6c31 + 81

 1
3

6 − 2x2c1108+12

√
12x6c31 + 81

 1
3

√
c1

y(x)

=

−

108+12

√
12x6c31 + 81

 1
3

12 + x2c1108+12

√
12x6c31 + 81

 1
3
−

i

√
3



108+12

√
12x6c31 + 81


1
3

6 + 2x2c1108+12

√
12x6c31 + 81


1
3


2

√
c1

y(x)

=

−

108+12

√
12x6c31 + 81

 1
3

12 + x2c1108+12

√
12x6c31 + 81

 1
3
+

i

√
3



108+12

√
12x6c31 + 81


1
3

6 + 2x2c1108+12

√
12x6c31 + 81


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 2.603 (sec). Leaf size: 396� �
DSolve[2*x*y[x]+(x^2+3*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2 3

√
3 x2 + 3

√
2
(√

12x6 + 81e2c1 + 9ec1
)

2/3

62/3 3
√√

12x6 + 81e2c1 + 9ec1

y(x) →
3
√
−1

(
2 3
√
3 x2 + 3

√
−2

(√
12x6 + 81e2c1 + 9ec1

)
2/3
)

62/3 3
√√

12x6 + 81e2c1 + 9ec1

y(x) → −
3
√
−1

(
2 3
√
−3 x2 + 3

√
2
(√

12x6 + 81e2c1 + 9ec1
)

2/3
)

62/3 3
√√

12x6 + 81e2c1 + 9ec1

y(x) → 0

y(x) →
3√
x6 − x2

√
3 6√

x6

y(x) →

(√
3 − 3i

)
x2 −

(√
3 + 3i

)
3√
x6

6 6√
x6

y(x) →

(√
3 + 3i

)
x2 −

(√
3 − 3i

)
3√
x6

6 6√
x6
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42.22.2 problem 1(b)
Internal problem ID [5327]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x2 + xy + (x+ y) y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve((x^2+x*y(x))+(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x

y(x) = −x2

2 + c1

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 53� �
DSolve[(x^2+y[x])+(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

−2x3

3 + x2 + c1

y(x) → −x+
√
−2x3

3 + x2 + c1
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42.22.3 problem 1(c)
Internal problem ID [5328]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

ex + ey(y + 1) y′ = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 13� �
dsolve(exp(x)+(exp(y(x))*(y(x)+1))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = LambertW (−c1 − ex)

3 Solution by Mathematica
Time used: 45.032 (sec). Leaf size: 14� �
DSolve[Exp[x]+(Exp[y[x]]*(y[x]+1))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog(−ex + c1)
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42.22.4 problem 1(d)
Internal problem ID [5329]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(x)
(
cos2(y)

)
− sin(x) sin (2y) y′ = 0

3 Solution by Maple
Time used: 0.263 (sec). Leaf size: 25� �
dsolve(cos(x)*cos(y(x))^2-sin(x)*sin(2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(

1√
sin(x)c1

)

y(x) = π − arccos
(

1√
sin(x)c1

)
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3 Solution by Mathematica
Time used: 2.511 (sec). Leaf size: 73� �
DSolve[Cos[x]*Cos[y[x]]^2-Sin[x]*Sin[2*y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −π

2

y(x) → π

2

y(x) → −ArcCos
(
− c1

4
√

sin(x)

)

y(x) → ArcCos
(
− c1

4
√

sin(x)

)

y(x) → −π

2

y(x) → π

2
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42.22.5 problem 1(e)
Internal problem ID [5330]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y3 − y2y′x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(x^2*y(x)^3-x^3*y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19� �
DSolve[x^2*y[x]^3-x^3*y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1x

y(x) → 0
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42.22.6 problem 1(f)
Internal problem ID [5331]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x+ y + (x− y) y′ = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 49� �
dsolve((x+y(x))+(x-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
c1x−

√
2c21x2 + 1
c1

y(x) =
c1x+

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 86� �
DSolve[(x+y[x])+(x-y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x2 + e2c1

y(x) → x+
√
2x2 + e2c1

y(x) → x−
√
2
√
x2

y(x) →
√
2
√
x2 + x

7195



42.22. Chapter 5. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

42.22.7 problem 1(g)
Internal problem ID [5332]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2 e2xy + 2 cos(y)x+
(
e2x − x2 sin(y)

)
y′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 19� �
dsolve((2*y(x)*exp(2*x)+2*x*cos(y(x)))+(exp(2*x)-x^2*sin(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

cos (y(x))x2 + y(x)e2x + c1 = 0

3 Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 30� �
DSolve[(2*y[x]*Exp[2*x]+2*x*Cos[y[x]])+(Exp[2*x]-x^2*Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
(
1
2x

2 cos(y(x)) + 1
2e

2xy(x)
)

= c1, y(x)
]

7196



42.22. Chapter 5. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

42.22.8 problem 1(h)
Internal problem ID [5333]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

3x2 ln(x) + x2 + y + xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve((3*x^2*ln(x)+x^2+y(x))+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x3 ln(x) + c1
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 19� �
DSolve[(3*x^2*Log[x]+x^2+y[x])+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3 log(x) + c1
x

7197



42.22. Chapter 5. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

42.22.9 problem 2(a)
Internal problem ID [5334]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y3 + 2 + 3xy2y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 99� �
dsolve((2*y(x)^3+2)+(3*x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = ((−x2 + c1)x)
1
3

x

y(x) = −((−x2 + c1)x)
1
3

2x − i
√
3 ((−x2 + c1)x)

1
3

2x

y(x) = −((−x2 + c1)x)
1
3

2x + i
√
3 ((−x2 + c1)x)

1
3

2x

7198



42.22. Chapter 5. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

3 Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 213� �
DSolve[(3*y[x]^3+2)+(3*x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
3

3
√
−2x3 + e9c1

x

y(x) →
3
√
−2x3 + e9c1

3
√
3 x

y(x) → (−1)2/3 3
√
−2x3 + e9c1
3
√
3 x

y(x) → 3

√
−2
3

y(x) → − 3

√
2
3

y(x) → Root
[
3#13 + 2&, 2

]

y(x) →
3

√
−2
3 x2

(−x3)2/3

y(x) →
3

√
2
3

3
√
−x3

x

y(x) →
3
√
−x3 Root

[
3#13 − 2&, 3

]
x
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42.22.10 problem 2(b)
Internal problem ID [5335]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(x) cos(y)− 2 sin(x)y′ sin(y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(cos(x)*cos(y(x))-2*sin(x)*sin(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arccos
(

1√
sin(x)c1

)

y(x) = π − arccos
(

1√
sin(x)c1

)

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 43� �
DSolve[Cos[x]*cos[y[x]]-(2*Sin[x]*Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

sin(K[1])
cos(K[1])dK[1]&

] [
1
2 log(sin(x)) + c1

]
y(x) → cos(−1)(0)
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42.22.11 problem 2(c)
Internal problem ID [5336]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

5x3y2 + 2y +
(
3x4y + 2x

)
y′ = 0

3 Solution by Maple
Time used: 0.421 (sec). Leaf size: 347� �
dsolve((5*x^3*y(x)^2+2*y(x))+(3*x^4*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =


6


108x2+12

√
−12c41 + 81x4

c1


1
3

c1
+ 72c1

108x2+12

√
−12c41 + 81x4

c1


1
3



2

1296 − 1
x3

y(x)

=


−

3


108x2+12

√
−12c41 + 81x4

c1


1
3

c1
− 36c1

108x2+12

√
−12c41 + 81x4

c1


1
3
−18i

√
3




108x2+12

√
−12c41 + 81x4

c1


1
3

6c1
− 2c1

108x2+12

√
−12c41 + 81x4

c1


1
3





2

1296 − 1
x3

y(x)

=


−

3


108x2+12

√
−12c41 + 81x4

c1


1
3

c1
− 36c1

108x2+12

√
−12c41 + 81x4

c1


1
3
+18i

√
3




108x2+12

√
−12c41 + 81x4

c1


1
3

6c1
− 2c1

108x2+12

√
−12c41 + 81x4

c1


1
3





2

1296 − 1
x3
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3 Solution by Mathematica
Time used: 3.085 (sec). Leaf size: 366� �
DSolve[(5*x^3*y[x]^2+2*y[x])+(3*x^4*y[x]+2*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

−2x2 + 2x4

3

√
27c1x10

2 − x6 + 3
2
√
3
√
c1x16 (−4 + 27c1x4)

+ 22/3 3
√

27c1x10 − 2x6 + 3
√
3
√

c1x16 (−4 + 27c1x4)

6x5

y(x)

→

−2x2 − 2
3
√
−2 x4

3
√

27c1x10 − 2x6 + 3
√
3
√

c1x16 (−4 + 27c1x4)
+ (−2)2/3 3

√
27c1x10 − 2x6 + 3

√
3
√

c1x16 (−4 + 27c1x4)

6x5

y(x) →

−

3
√
27c1x10 − 2x6 + 3

√
3
√

c1x16 (−4 + 27c1x4) Root
[
#13 + 32&, 3

]
+

x4Root
[
#13

+128&,2
]

3
√

27c1x10 − 2x6 + 3
√
3
√

c1x16 (−4 + 27c1x4)
+ 4x2

12x5
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42.22.12 problem 2(d)
Internal problem ID [5337]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

ey + x ey + x eyy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve((exp(y(x))+x*exp(y(x)))+(x*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x− ln(x) + c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 15� �
DSolve[(Exp[y[x]]+x*Exp[y[x]])+(x*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x− log(x) + c1
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42.23 Chapter 6. Existence and uniqueness of
solutions to systems and nth order equations.
Page 238

Local contents
42.23.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7205
42.23.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7206
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42.23.1 problem 1(a)
Internal problem ID [5338]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = −e−xc1 + x+ c2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18� �
DSolve[y''[x]+y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1e
−x + c2
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42.23.2 problem 1(b)
Internal problem ID [5339]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ex − ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+exp(x)*diff(y(x),x)=exp(x),y(x), singsol=all)� �

y(x) = −c1 expIntegral (1, ex) + x+ c2

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 18� �
DSolve[y''[x]+Exp[x]*y'[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1ExpIntegralEi(−ex) + x+ c2
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42.23.3 problem 1(c)
Internal problem ID [5340]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + 4(y′)2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 158� �
dsolve(y(x)*diff(y(x),x$2)+4*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = (5c1x+ 5c2)
1
5

y(x) =

−
√
5
4 − 1

4 −
i
√
2
√

5−
√
5

4

 (5c1x+ 5c2)
1
5

y(x) =

−
√
5
4 − 1

4 +
i
√
2
√
5−

√
5

4

 (5c1x+ 5c2)
1
5

y(x) =

√
5
4 − 1

4 −
i
√
2
√

5 +
√
5

4

 (5c1x+ 5c2)
1
5

y(x) =

√
5
4 − 1

4 +
i
√
2
√

5 +
√
5

4

 (5c1x+ 5c2)
1
5
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3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 20� �
DSolve[y[x]*y''[x]+4*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
5
√
5x− c1
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42.23.4 problem 1(d)
Internal problem ID [5341]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + k2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+k^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (kx) + c2 cos (kx)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+k^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(kx) + c2 sin(kx)
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42.23.5 problem 1(e)
Internal problem ID [5342]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − yy′ = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)=y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) =
tan

(
(c2+x)

√
2

2c1

)√
2

c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 34� �
DSolve[y''[x]==y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 √

c1 tan
(√

c1 (x+ c2)√
2

)
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42.23.6 problem 1(f)
Internal problem ID [5343]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ − 2y′ − x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x$2)-2*diff(y(x),x)=x^3,y(x), singsol=all)� �

y(x) = 1
4x

4 + 1
3x

3c1 + c2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 24� �
DSolve[x*y''[x]-2*y'[x]==x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4

4 + c1x
3

3 + c2
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42.23.7 problem 2
Internal problem ID [5344]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 1− (y′)2 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 9� �
dsolve([diff(y(x),x$2)=1+diff(y(x),x)^2,y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = − ln (cos(x))

3 Solution by Mathematica
Time used: 2.165 (sec). Leaf size: 27� �
DSolve[{y''[x]==1+(y'[x])^2,{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(− cos(x)) + iπ

y(x) → − log(cos(x))

7212



42.23. Chapter 6. Existence and . . . CHAPTER 42. AN INTRODUCTION . . .

42.23.8 problem 3
Internal problem ID [5345]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_poly_yn]]

Solve

y′′ + 1
2 (y′)2

= 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.335 (sec). Leaf size: 26� �
dsolve([diff(y(x),x$2)=-1/(2*diff(y(x),x)^2),y(0) = 1, D(y)(0) = -1],y(x), singsol=all)� �

y(x) =
3
(2
3 + x

)
(−12x− 8)

1
3

(
−1 + i

√
3
)

16 + 3
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 27� �
DSolve[{y''[x]==-1/(2*(y'[x])^2),{y[0]==1,y'[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
12− (−2)2/3(−3x− 2)4/3

)
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42.23.9 problem 5(b)
Internal problem ID [5346]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 5(b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + sin(y) = 0

With initial conditions

[y(0) = 0, y′(0) = β]

3 Solution by Maple
Time used: 0.806 (sec). Leaf size: 53� �
dsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y)(0) = beta],y(x), singsol=all)� �

y(x) = RootOf
(
−

(∫ _Z

0

1√
2 cos (_a) + β2 − 2

d_a
)

+ x

)

y(x) = RootOf
(∫ _Z

0

1√
2 cos (_a) + β2 − 2

d_a + x

)

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 19� �
DSolve[{y''[x]+Sin[y[x]]==0,{y[0]==0,y'[0]==\[Beta]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2am
(
xβ

2 | 4
β2

)
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42.23.10 problem 5(c)
Internal problem ID [5347]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 238
Problem number: 5(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + sin(y) = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.637 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = RootOf
(
−

(∫ _Z

0

1√
2 cos (_a) + 2

d_a
)

+ x

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]+Sin[y[x]]==0,{y[0]==0,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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42.24 Chapter 6. Existence and uniqueness of
solutions to systems and nth order equations.
Page 250

Local contents
42.24.1 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7217
42.24.2 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7218
42.24.3 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7219
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42.24.1 problem 3
Internal problem ID [5348]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 250
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

y′1(x) = y1(x)
y′2(x) = y1(x) + y2(x)

With initial conditions
[y1(0) = 1, y2(0) = 2]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 16� �
dsolve([diff(y__1(x),x) = y__1(x), diff(y__2(x),x) = y__1(x)+y__2(x), y__1(0) = 1, y__2(0) = 2],[y__1(x), y__2(x)], singsol=all)� �

y1(x) = ex

y2(x) = ex(x+ 2)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 18� �
DSolve[{y1'[x]==y1[x],y2'[x]==y1[x]+y2[x]},{y1[0]==1,y2[0]==2},{y1[x],y2[x]},x,IncludeSingularSolutions -> True]� �

y1(x) → ex

y2(x) → ex(x+ 2)
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42.24.2 problem 4
Internal problem ID [5349]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 250
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

y′1(x) = y2(x)
y′2(x) = 6y1(x) + y2(x)

With initial conditions
[y1(0) = 1, y2(0) = −1]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 34� �
dsolve([diff(y__1(x),x) = y__2(x), diff(y__2(x),x) = 6*y__1(x)+y__2(x), y__1(0) = 1, y__2(0) = -1],[y__1(x), y__2(x)], singsol=all)� �

y1(x) =
4 e−2x

5 + e3x
5

y2(x) = −8 e−2x

5 + 3 e3x
5

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42� �
DSolve[{y1'[x]==y2[x],y2'[x]==6*y1[x]+y2[x]},{y1[0]==1,y2[0]==-1},{y1[x],y2[x]},x,IncludeSingularSolutions -> True]� �

y1(x) → 1
5e

−2x(e5x + 4
)

y2(x) → 1
5e

−2x(3e5x − 8
)
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42.24.3 problem 5
Internal problem ID [5350]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 250
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

y′1(x) = y1(x) + y2(x)
y′2(x) = y1(x) + y2(x) + e3x

With initial conditions
[y1(0) = 0, y2(0) = 0]

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 36� �
dsolve([diff(y__1(x),x) = y__1(x)+y__2(x), diff(y__2(x),x) = y__1(x)+y__2(x)+exp(3*x), y__1(0) = 0, y__2(0) = 0],[y__1(x), y__2(x)], singsol=all)� �

y1(x) = −e2x
2 + e3x

3 + 1
6

y2(x) = −e2x
2 + 2 e3x

3 − 1
6

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 45� �
DSolve[{y1'[x]==y1[x]+y2[x],y2'[x]==y1[x]+y2[x]+Exp[3*x]},{y1[0]==0,y2[0]==0},{y1[x],y2[x]},x,IncludeSingularSolutions -> True]� �

y1(x) → 1
6(e

x − 1)2 (2ex + 1)

y2(x) → 1
6
(
e2x(4ex − 3)− 1

)
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42.25 Chapter 6. Existence and uniqueness of
solutions to systems and nth order equations.
Page 254

Local contents
42.25.1 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7221
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42.25.1 problem 2
Internal problem ID [5351]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY 1961
Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equations.
Page 254
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

y′1(x) = 3y1(x) + xy3(x)
y′2(x) = y2(x) + x3y3(x)
y′3(x) = 2y2(x)x− y2(x) + exy3(x)

7 Solution by Maple� �
dsolve([diff(y__1(x),x)=3*y__1(x)+x*y__3(x),diff(y__2(x),x)=y__2(x)+x^3*y__3(x),diff(y__3(x),x)=2*x*y__2(x)-y__2(x)+exp(x)*y__3(x)],[y__1(x), y__2(x), y__3(x)], singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y1'[x]==3*y1[x]+x*y3[x],y2'[x]==y2[x]+x^3*y3[x],y3'[x]==2*x*y1[x]-y2[x]+Exp[x]*y3[x]},{y1[x],y2[x],y3[x]},x,IncludeSingularSolutions -> True]� �
Not solved
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Chapter 43

Differential Equations: Theory,
Technique, and Practice by George
Simmons, Steven Krantz.
McGraw-Hill NY. 2007. 1st Edition.
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43.1 Chapter 1. What is a differential equation.
Section 1.2 THE NATURE OF SOLUTIONS.
Page 9

Local contents
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.1 problem 1(a)
Internal problem ID [5352]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=2*x,y(x), singsol=all)� �

y(x) = x2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 11� �
DSolve[y'[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1

7226



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.2 problem 1(b)
Internal problem ID [5353]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(x*diff(y(x),x)=2*y(x),y(x), singsol=all)� �

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 16� �
DSolve[x*y'[x]==2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

y(x) → 0

7227



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.3 problem 1(c)
Internal problem ID [5354]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − e2x = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve(y(x)*diff(y(x),x)=exp(2*x),y(x), singsol=all)� �

y(x) =
√
e2x + c1

y(x) = −
√

e2x + c1

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 39� �
DSolve[y[x]*y'[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

e2x + 2c1

y(x) →
√

e2x + 2c1

7228



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.4 problem 1(d)
Internal problem ID [5355]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ky = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=k*y(x),y(x), singsol=all)� �

y(x) = c1ekx

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18� �
DSolve[y'[x]==k*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
kx

y(x) → 0

7229



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.5 problem 1(e)
Internal problem ID [5356]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = sin (2x) c1 + c2 cos (2x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c2 sin(2x)
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.6 problem 1(f)
Internal problem ID [5357]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-4*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1e4x + c2
)

7231



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.7 problem 1(h)
Internal problem ID [5358]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

xy′ + y − y′
√
1− yx2 = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)+y(x)=diff(y(x),x)*sqrt(1-x^2*y(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]+y[x]==y'[x]*Sqrt[1-x^2*y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.8 problem 1(i)
Internal problem ID [5359]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

xy′ − y − x2 − y2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 10� �
dsolve(x*diff(y(x),x)=y(x)+x^2+y(x)^2,y(x), singsol=all)� �

y(x) = tan (c1 + x)x

3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 12� �
DSolve[x*y'[x]==y[x]+x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(x+ c1)

7233



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.9 problem 1(j)
Internal problem ID [5360]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − xy

x2 + y2
= 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=(x*y(x))/(x^2+y(x)^2),y(x), singsol=all)� �

y(x) =
√

1
LambertW (c1x2) x

3 Solution by Mathematica
Time used: 19.145 (sec). Leaf size: 49� �
DSolve[y'[x]==(x*y[x])/(x^2+y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x√
ProductLog (e−2c1x2)

y(x) → x√
ProductLog (e−2c1x2)

y(x) → 0

7234



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.10 problem 1(k)
Internal problem ID [5361]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(k).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2xyy′ − x2 − y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(2*x*y(x)*diff(y(x),x)=x^2+y(x)^2,y(x), singsol=all)� �

y(x) =
√

c1x+ x2

y(x) = −
√
c1x+ x2

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 38� �
DSolve[2*x*y[x]*y'[x]==x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x
√
x+ c1

y(x) →
√
x
√
x+ c1
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.11 problem 1(L)
Internal problem ID [5362]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(L).
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

xy′ + y − x4(y′)2 = 0

3 Solution by Maple
Time used: 1.052 (sec). Leaf size: 135� �
dsolve(y(x)+x*diff(y(x),x)=x^4*(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = − 1
4x2

y(x) = −c21 − c1(2ix− c1)− 2x2

2x2c21

y(x) = −c21 − c1(−2ix− c1)− 2x2

2x2c21

y(x) = c1(2ix+ c1)− 2x2 − c21
2c21x2

y(x) = c1(−2ix+ c1)− 2x2 − c21
2c21x2
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.581 (sec). Leaf size: 123� �
DSolve[y[x]+x*y'[x]==x^4*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)



Solve

x√4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)


y(x) → 0
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.12 problem 1(m)
Internal problem ID [5363]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(m).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − y2

xy − x2 = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=y(x)^2/(x*y(x)-x^2),y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 8.931 (sec). Leaf size: 25� �
DSolve[y'[x]==y[x]^2/(x*y[x]-x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.13 problem 1(n)
Internal problem ID [5364]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(n).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y cos(y)− sin(y) + x) y′ − y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve((y(x)*cos(y(x))-sin(y(x))+x)*diff(y(x),x)=y(x),y(x), singsol=all)� �

x− c1y(x)− sin (y(x)) = 0

3 Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 14� �
DSolve[(y[x]*Cos[y[x]]-Sin[y[x]]+x)*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve[x = sin(y(x)) + c1y(x), y(x)]
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.14 problem 1(o)
Internal problem ID [5365]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 1(o).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

1 + y2 + y2y′ = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 14� �
dsolve(1+y(x)^2+y(x)^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan (RootOf (−_Z + x+ c1 + tan (_Z )))

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 35� �
DSolve[1+y[x]^2+y[x]^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[#1− ArcTan(#1)&][−x+ c1]

y(x) → −i

y(x) → i
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.15 problem 2(a)
Internal problem ID [5366]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − e3x + x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=exp(3*x)-x,y(x), singsol=all)� �

y(x) = −x2

2 + e3x
3 + c1

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 24� �
DSolve[y'[x]==Exp[3*x]-x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

2 + e3x

3 + c1

7241



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.16 problem 2(b)
Internal problem ID [5367]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ex2
x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=x*exp(x^2),y(x), singsol=all)� �

y(x) = ex2

2 + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 17� �
DSolve[y'[x]==x*Exp[x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2

2 + c1

7242



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.17 problem 2(c)
Internal problem ID [5368]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(1 + x) y′ − x = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 13� �
dsolve((1+x)*diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = x− ln (x+ 1) + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 15� �
DSolve[(1+x)*y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− log(x+ 1) + c1

7243



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.18 problem 2(d)
Internal problem ID [5369]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x2 + 1

)
y′ − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve((1+x^2)*diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = ln (x2 + 1)
2 + c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[(1+x^2)*y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log

(
x2 + 1

)
+ c1
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.19 problem 2(e)
Internal problem ID [5370]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x2 + 1

)
y′ − arctan(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve((1+x^2)*diff(y(x),x)=arctan(x),y(x), singsol=all)� �

y(x) = arctan(x)2
2 + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 16� �
DSolve[(1+x^2)*y'[x]==ArcTan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan(x)2
2 + c1
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.20 problem 2(f)
Internal problem ID [5371]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(x*diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = ln(x) + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10� �
DSolve[x*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1

7246



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.21 problem 2(g)
Internal problem ID [5372]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − arcsin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=arcsin(x),y(x), singsol=all)� �

y(x) = x arcsin(x) +
√
−x2 + 1 + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[y'[x]==ArcSin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin(x) +
√
1− x2 + c1

7247



43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.22 problem 2(h)
Internal problem ID [5373]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ sin(x)− 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 14� �
dsolve(sin(x)*diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = ln (csc(x)− cot(x)) + c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 24� �
DSolve[Sin[x]*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c1
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43.1. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.1.23 problem 2(i)
Internal problem ID [5374]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x3 + 1

)
y′ − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 39� �
dsolve((1+x^3)*diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = − ln (x+ 1)
3 + ln (x2 − x+ 1)

6 +

√
3 arctan

(
(2x−1)

√
3

3

)
3 + c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 47� �
DSolve[(1+x^3)*y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
2
√
3 ArcTan

(
2x− 1√

3

)
− 2 log(x+ 1) + log((x− 1)x+ 1) + 6c1

)
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43.1.24 problem 2(j)
Internal problem ID [5375]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 2(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x2 − 3x+ 2

)
y′ − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve((x^2-3*x+2)*diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = − ln (x− 1) + 2 ln (x− 2) + c1

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[(x^2-3*x+2)*y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(1− x) + 2 log(2− x) + c1
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43.1.25 problem 3(a)
Internal problem ID [5376]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x ex = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)=x*exp(x),y(1) = 3],y(x), singsol=all)� �

y(x) = (x− 1) ex + 3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 14� �
DSolve[{y'[x]==x*Exp[x],{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x− 1) + 3
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43.1.26 problem 3(b)
Internal problem ID [5377]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2 sin(x) cos(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)=2*sin(x)*cos(x),y(0) = 1],y(x), singsol=all)� �

y(x) = 3
2 − cos (2x)

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17� �
DSolve[{y'[x]==2*Sin[x]*Cos[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(3− cos(2x))
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43.1.27 problem 3(c)
Internal problem ID [5378]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − ln(x) = 0

With initial conditions

[y(e) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 10� �
dsolve([diff(y(x),x)=ln(x),y(exp(1)) = 0],y(x), singsol=all)� �

y(x) = x(ln(x)− 1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 11� �
DSolve[{y'[x]==Log[x],{y[Exp[1]]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(x)− 1)
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43.1.28 problem 3(d)
Internal problem ID [5379]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve (
x2 − 1

)
y′ − 1 = 0

With initial conditions

[y(2) = 0]

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 15� �
dsolve([(x^2-1)*diff(y(x),x)=1,y(2) = 0],y(x), singsol=all)� �

y(x) = − arctanh(x) + arctanh
(
1
2

)
− iπ

2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[{(x^2-1)*y'[x]==1,{y[2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(log(3− 3x)− log(x+ 1)− iπ)
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43.1.29 problem 3(e)
Internal problem ID [5380]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x
(
x2 − 4

)
y′ − 1 = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 29� �
dsolve([x*(x^2-4)*diff(y(x),x)=1,y(1) = 0],y(x), singsol=all)� �

y(x) = ln (x+ 2)
8 − ln(x)

4 + ln (x− 2)
8 − ln(3)

8 − iπ

8

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[{x*(x^2-4)*y'[x]==1,{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8

(
log
(
1
3
(
4− x2))− 2 log(x)

)
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43.1.30 problem 3(f)
Internal problem ID [5381]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 3(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(1 + x)
(
x2 + 1

)
y′ − 2x2 − x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 24� �
dsolve([(x+1)*(x^2+1)*diff(y(x),x)=2*x^2+x,y(0) = 1],y(x), singsol=all)� �

y(x) = 3 ln (x2 + 1)
4 − arctan(x)

2 + ln (x+ 1)
2 + 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 29� �
DSolve[{(x+1)*(x^2+1)*y'[x]==2*x^2+x,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2ArcTan(x) + 3 log

(
x2 + 1

)
+ 2 log(x+ 1) + 4

)
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43.1.31 problem 4
Internal problem ID [5382]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 1− 2xy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)=2*x*y(x)+1,y(x), singsol=all)� �

y(x) =
(√

π erf(x)
2 + c1

)
ex2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 27� �
DSolve[y'[x]==2*x*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x2(√
π Erf(x) + 2c1

)
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43.1.32 problem 5
Internal problem ID [5383]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 5y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-5*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = e4xc1 + c2ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[x]-5*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
c2e

3x + c1
)
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43.1.33 problem 6
Internal problem ID [5384]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − 2xy2
1− yx2 = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=2*x*y(x)^2/(1-x^2*y(x)),y(x), singsol=all)� �

y(x) = e−LambertW
(
−x2e−2c1

)
−2c1

3 Solution by Mathematica
Time used: 74.833 (sec). Leaf size: 27� �
DSolve[y'[x]==2*x*y[x]^2/(1-x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog(−e−1+c1x2)
x2

y(x) → 0
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43.1.34 problem 7
Internal problem ID [5385]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLUTIONS.
Page 9
Problem number: 7.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′′′ + y′′ − 5y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(2*diff(y(x),x$3)+diff(y(x),x$2)-5*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2e
x
2 + c3ex

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[2*y'''[x]+y''[x]-5*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x/2 + c2e

−2x + c3e
x
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43.2 Chapter 1. What is a differential equation.
Section 1.3 SEPARABLE EQUATIONS. Page
12

Local contents
43.2.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7262
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.1 problem 1(a)
Internal problem ID [5386]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′x5 + y5 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 67� �
dsolve(x^5*diff(y(x),x)+y(x)^5=0,y(x), singsol=all)� �

y(x) = x

(c1x4 − 1)
1
4

y(x) = − x

(c1x4 − 1)
1
4

y(x) = x√
−
√
c1x4 − 1

y(x) = − x√
−
√

c1x4 − 1
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3 Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 135� �
DSolve[x^5*y'[x]+y[x]^5==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x
4
√
−1− 4c1x4

y(x) → − ix
4
√
−1− 4c1x4

y(x) → ix
4
√

−1− 4c1x4

y(x) → x
4
√

−1− 4c1x4

y(x) → 0

y(x) → − 4
√
−1 x

y(x) → (−1)3/4x

y(x) → −(−1)3/4x

y(x) → 4
√
−1 x
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.2 problem 1(b)
Internal problem ID [5387]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 4xy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=4*x*y(x),y(x), singsol=all)� �

y(x) = e2x2
c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 20� �
DSolve[y'[x]==4*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x2

y(x) → 0

7264



43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.3 problem 1(c)
Internal problem ID [5388]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + y tan(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)+y(x)*tan(x)=0,y(x), singsol=all)� �

y(x) = cos(x)c1

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 15� �
DSolve[y'[x]+y[x]*Tan[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x)

y(x) → 0
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.4 problem 1(d)
Internal problem ID [5389]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + 1 + y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve((1+x^2)*diff(y(x),x)+1+y(x)^2=0,y(x), singsol=all)� �

y(x) = − tan (arctan(x) + c1)

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 29� �
DSolve[(1+x^2)*y'[x]+1+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(ArcTan(x)− c1)

y(x) → −i

y(x) → i
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.5 problem 1(e)
Internal problem ID [5390]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y ln(y)− xy′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 8� �
dsolve(y(x)*ln(y(x))-x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = ec1x

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 18� �
DSolve[y[x]*Log[y[x]]-x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

y(x) → 1
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43.2.6 problem 1(f)
Internal problem ID [5391]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ −
(
−4x2 + 1

)
tan(y) = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)=(1-4*x^2)*tan(y(x)),y(x), singsol=all)� �

y(x) = arcsin
(
x e−2x2

c1

)

3 Solution by Mathematica
Time used: 24.393 (sec). Leaf size: 23� �
DSolve[x*y'[x]==(1-4*x^2)*Tan[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
xe−2x2+c1

)
y(x) → 0
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43.2.7 problem 1(g)
Internal problem ID [5392]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ sin(y)− x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)*sin(y(x))=x^2,y(x), singsol=all)� �

y(x) = π − arccos
(
x3

3 + c1

)

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 37� �
DSolve[y'[x]*Sin[y[x]]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
−x3

3 − c1

)
y(x) → ArcCos

(
−x3

3 − c1

)

7269



43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.8 problem 1(h)
Internal problem ID [5393]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)-y(x)*tan(x)=0,y(x), singsol=all)� �

y(x) = c1
cos(x)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 15� �
DSolve[y'[x]-y[x]*Tan[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sec(x)

y(x) → 0
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43.2.9 problem 1(i)
Internal problem ID [5394]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xyy′ − y + 1 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 12� �
dsolve(x*y(x)*diff(y(x),x)=y(x)-1,y(x), singsol=all)� �

y(x) = LambertW
(
xc1e−1)+ 1

3 Solution by Mathematica
Time used: 4.72 (sec). Leaf size: 21� �
DSolve[x*y[x]*y'[x]==y[x]-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + ProductLog
(
e−1+c1x

)
y(x) → 1
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.10 problem 1(j)
Internal problem ID [5395]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2x− x2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(x*y(x)^2-diff(y(x),x)*x^2=0,y(x), singsol=all)� �

y(x) = − 1
ln(x)− c1

3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 19� �
DSolve[x*y[x]^2-y'[x]*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
log(x) + c1

y(x) → 0
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.11 problem 2(a)
Internal problem ID [5396]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

yy′ − 1− x = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 14� �
dsolve([diff(y(x),x)*y(x)=x+1,y(1) = 3],y(x), singsol=all)� �

y(x) =
√
x2 + 2x+ 6

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 16� �
DSolve[{y'[x]*y[x]==x+1,{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x(x+ 2) + 6
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43.2.12 problem 2(b)
Internal problem ID [5397]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − y = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)*x^2=y(x),y(1) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x]*x^2==y[x],{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.13 problem 2(c)
Internal problem ID [5398]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′

x2 + 1 − x

y
= 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 20� �
dsolve([diff(y(x),x)/(1+x^2)=x/y(x),y(1) = 3],y(x), singsol=all)� �

y(x) =
√
2x4 + 4x2 + 30

2

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 25� �
DSolve[{y'[x]/(1+x^2)==x/y[x],{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x4 + 2x2 + 15√

2
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.14 problem 2(d)
Internal problem ID [5399]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2y′ − 2− x = 0

With initial conditions

[y(0) = 4]

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 18� �
dsolve([y(x)^2*diff(y(x),x)=x+2,y(0) = 4],y(x), singsol=all)� �

y(x) = (12x2 + 48x+ 512)
1
3

2

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 19� �
DSolve[{y[x]^2*y'[x]==x+2,{y[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
3
2x(x+ 4) + 64
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.15 problem 2(e)
Internal problem ID [5400]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2x2 = 0

With initial conditions

[y(−1) = 2]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)=x^2*y(x)^2,y(-1) = 2],y(x), singsol=all)� �

y(x) = − 6
2x3 − 1

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 16� �
DSolve[{y'[x]==x^2*y[x]^2,{y[-1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6
1− 2x3
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.16 problem 2(e)
Internal problem ID [5401]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(y + 1) y′ + x2 − 1 = 0

With initial conditions

[y(−1) = −2]

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 20� �
dsolve([diff(y(x),x)*(1+y(x))=1-x^2,y(-1) = -2],y(x), singsol=all)� �

y(x) = −1−
√
−6x3 + 18x+ 21

3

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 28� �
DSolve[{y'[x]*(1+y[x])==1-x^2,{y[-1]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−2x3 + 6x+ 7√

3
− 1
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43.2. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.2.17 problem 3
Internal problem ID [5402]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′

y′
− x2 = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)/diff(y(x),x)=x^2,y(x), singsol=all)� �

y(x) = c1 +
(
3Γ
(
1
3 ,−

x3

3

)
Γ
(
2
3

)
− 2π

√
3
)
c2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 26� �
DSolve[y''[x]/y'[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
3c1xE

2
3

(
−x3

3

)
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43.2.18 problem 4
Internal problem ID [5403]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_poly_yn]]

Solve

y′y′′ − x(1 + x) = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$2)*diff(y(x),x)=x*(1+x),y(x), singsol=all)� �

y(x) =
∫

−
√

6x3 + 9x2 + 9c1
3 dx+ c2

y(x) =
∫ √

6x3 + 9x2 + 9c1
3 dx+ c2

3 Solution by Mathematica
Time used: 1.325 (sec). Leaf size: 6673� �
DSolve[y''[x]*y'[x]==x*(1+x),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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43.3 Chapter 1. What is a differential equation.
Section 1.4 First Order Linear Equations. Page
15
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.1 problem 1(a)
Internal problem ID [5404]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = ex2
2 c1

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22� �
DSolve[y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2
2

y(x) → 0
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.2 problem 1(b)
Internal problem ID [5405]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + xy − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+x*y(x)=x,y(x), singsol=all)� �

y(x) = 1 + e−x2
2 c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 24� �
DSolve[y'[x]+x*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1e
−x2

2

y(x) → 1
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.3 problem 1(c)
Internal problem ID [5406]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y − 1
e2x + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+y(x)=1/(1+exp(2*x)),y(x), singsol=all)� �

y(x) = (arctan (ex) + c1) e−x

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]==1/(1+Exp[2*x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(ArcTan(ex) + c1)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.4 problem 1(d)
Internal problem ID [5407]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 2x e−x − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)+y(x)=2*x*exp(-x)+x^2,y(x), singsol=all)� �

y(x) = x2 − 2x+ x2e−x + 2 + e−xc1

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 24� �
DSolve[y'[x]+y[x]==2*x*Exp[-x]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x2 + c1

)
+ (x− 2)x+ 2
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.5 problem 1(e)
Internal problem ID [5408]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2y − x3 − xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(2*y(x)-x^3=x*diff(y(x),x),y(x), singsol=all)� �

y(x) = (c1 − x)x2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 15� �
DSolve[2*y[x]-x^3==x*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(−x+ c1)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.6 problem 1(f)
Internal problem ID [5409]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + 2xy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)+2*x*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 20� �
DSolve[y'[x]+2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

y(x) → 0
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.7 problem 1(g)
Internal problem ID [5410]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − 3y − x4 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x)-3*y(x)=x^4,y(x), singsol=all)� �

y(x) = (c1 + x)x3

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 13� �
DSolve[x*y'[x]-3*y[x]==x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(x+ c1)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.8 problem 1(h)
Internal problem ID [5411]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + 2xy − cot(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve((1+x^2)*diff(y(x),x)+2*x*y(x)=cot(x),y(x), singsol=all)� �

y(x) = ln (sin(x)) + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 19� �
DSolve[(1+x^2)*y'[x]+2*x*y[x]==Cot[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(sin(x)) + c1
x2 + 1
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.9 problem 1(i)
Internal problem ID [5412]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cot(x)− 2x csc(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x)+y(x)*cot(x)=2*x*csc(x),y(x), singsol=all)� �

y(x) = x2 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 14� �
DSolve[y'[x]+y[x]*Cot[x]==2*x*Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + c1

)
csc(x)

7290



43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.10 problem 1(j)
Internal problem ID [5413]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y − x+ xy cot(x) + xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(y(x)-x+x*y(x)*cot(x)+x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x cos(x) + sin(x) + c1
x sin(x)

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 21� �
DSolve[y[x]-x+x*y[x]*Cot[x]+x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(x) + c1 csc(x) + 1
x
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.11 problem 2(a)
Internal problem ID [5414]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 15� �
dsolve([diff(y(x),x)-x*y(x)=0,y(1) = 3],y(x), singsol=all)� �

y(x) = 3 e
(x−1)(x+1)

2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18� �
DSolve[{y'[x]-x*y[x]==0,{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3e 1
2
(
x2−1

)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.12 problem 2(b)
Internal problem ID [5415]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − 2xy − 6 ex2
x = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 18� �
dsolve([diff(y(x),x)-2*x*y(x)=6*x*exp(x^2),y(1) = 1],y(x), singsol=all)� �

y(x) =
(
3x2 − 3 + e−1) ex2

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 23� �
DSolve[{y'[x]-2*x*y[x]==6*x*Exp[x^2],{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2−1(3e(x2 − 1

)
+ 1
)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.13 problem 2(c)
Internal problem ID [5416]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x ln(x)y′ + y − 3x3 = 0

With initial conditions

[y(1) = 0]

7 Solution by Maple� �
dsolve([(x*ln(x))*diff(y(x),x)+y(x)=3*x^3,y(1) = 0],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(x*Log[x])*y'[x]+y[x]==3*x^3,{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.14 problem 2(d)
Internal problem ID [5417]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− x2 = 0

With initial conditions

[y(1) = 3]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve([diff(y(x),x)-y(x)/x=x^2,y(1) = 3],y(x), singsol=all)� �

y(x) = (x2 + 5)x
2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15� �
DSolve[{y'[x]-y[x]/x==x^2,{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
x2 + 5

)
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.15 problem 2(e)
Internal problem ID [5418]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 4y − e−x = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 16� �
dsolve([diff(y(x),x)+4*y(x)=exp(-x),y(0) = 0],y(x), singsol=all)� �

y(x) = (e3x − 1) e−4x

3

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 21� �
DSolve[{y'[x]+4*y[x]==Exp[-x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−4x(e3x − 1
)
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43.3.16 problem 2(f)
Internal problem ID [5419]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 2(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ + xy − 2x = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x)+x*y(x)=2*x,y(1) = 1],y(x), singsol=all)� �

y(x) = 2x− 1
x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 12� �
DSolve[{x^2*y'[x]+x*y[x]==2*x,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2− 1
x
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.17 problem 3(a)
Internal problem ID [5420]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

xy′ + y − y3x4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x)+y(x)=x^4*y(x)^3,y(x), singsol=all)� �

y(x) = 1√
−x2 + c1 x

y(x) = − 1√
−x2 + c1 x

3 Solution by Mathematica
Time used: 0.319 (sec). Leaf size: 48� �
DSolve[x*y'[x]+y[x]==x^4*y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−x4 + c1x2

y(x) → 1√
−x4 + c1x2

y(x) → 0
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.18 problem 3(b)
Internal problem ID [5421]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy2y′ + y3 − x cos(x) = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 175� �
dsolve(x*y(x)^2*diff(y(x),x)+y(x)^3=x*cos(x),y(x), singsol=all)� �

y(x) = (3x3 sin(x) + 9 cos(x)x2 − 18 cos(x)− 18 sin(x)x+ c1)
1
3

x

y(x)

=
−
(
3x3 sin(x)+9 cos(x)x2−18 cos(x)−18 sin(x)x+c1

) 1
3

2 − i

√
3 (

3x3 sin(x)+9 cos(x)x2−18 cos(x)−18 sin(x)x+c1
) 1
3

2
x

y(x)

=
−
(
3x3 sin(x)+9 cos(x)x2−18 cos(x)−18 sin(x)x+c1

) 1
3

2 + i

√
3 (

3x3 sin(x)+9 cos(x)x2−18 cos(x)−18 sin(x)x+c1
) 1
3

2
x
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 114� �
DSolve[x*y[x]^2*y'[x]+y[x]^3==x*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

3x (x2 − 6) sin(x) + 9 (x2 − 2) cos(x) + c1
x

y(x) → −
3
√
−1 3

√
3x (x2 − 6) sin(x) + 9 (x2 − 2) cos(x) + c1

x

y(x) → (−1)2/3 3
√

3x (x2 − 6) sin(x) + 9 (x2 − 2) cos(x) + c1
x
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.19 problem 3(c)
Internal problem ID [5422]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

xy′ + y − y2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)+y(x)=x*y(x)^2,y(x), singsol=all)� �

y(x) = − 1
(ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 22� �
DSolve[x*y'[x]+y[x]==x*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−x log(x) + c1x

y(x) → 0
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.20 problem 3(d)
Internal problem ID [5423]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 3(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + xy − xy4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 88� �
dsolve(diff(y(x),x)+x*y(x)=x*y(x)^4,y(x), singsol=all)� �

y(x) = 1(
e 3x2

2 c1 + 1
) 1

3

y(x) = − 1

2
(
e 3x2

2 c1 + 1
) 1

3
− i

√
3

2
(
e 3x2

2 c1 + 1
) 1

3

y(x) = − 1

2
(
e 3x2

2 c1 + 1
) 1

3
+ i

√
3

2
(
e 3x2

2 c1 + 1
) 1

3
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3 Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 116� �
DSolve[y'[x]+x*y[x]==x*y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√

1 + e
3x2
2 +3c1

y(x) → −
3
√
−1

3
√
1 + e

3x2
2 +3c1

y(x) → (−1)2/3
3
√

1 + e
3x2
2 +3c1

y(x) → 0

y(x) → 1

y(x) → − 3
√
−1

y(x) → (−1)2/3
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.21 problem 4(a)
Internal problem ID [5424]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(ey − 2xy) y′ − y2 = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 16� �
dsolve((exp(y(x))-2*x*y(x))*diff(y(x),x)=y(x)^2,y(x), singsol=all)� �

x− ey(x) + c1
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 22� �
DSolve[(Exp[y[x]]-2*x*y[x])*y'[x]==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)

y(x)2 + c1
y(x)2 , y(x)

]
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.22 problem 4(b)
Internal problem ID [5425]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

−xy′ + y − y′y2ey = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 14� �
dsolve(y(x)-x*diff(y(x),x)=diff(y(x),x)*y(x)^2*exp(y(x)),y(x), singsol=all)� �

x−
(
ey(x) + c1

)
y(x) = 0

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 18� �
DSolve[y[x]-x*y'[x]==y'[x]*y[x]^2*Exp[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)y(x) + c1y(x), y(x)

]
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.23 problem 4(c)
Internal problem ID [5426]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve

y′x+ 2− x3(y − 1) y′ = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 22� �
dsolve(x*diff(y(x),x)+2=x^3*(y(x)-1)*diff(y(x),x),y(x), singsol=all)� �

y(x) = −
LambertW

(
c1e

1
x2
)
x2 − 1

x2

3 Solution by Mathematica
Time used: 0.381 (sec). Leaf size: 33� �
DSolve[x*y'[x]+2==x^3*(y[x]-1)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x2 − ProductLog

(
e

1
x2+

1
2
(
−2−9 3√−2 c1

))
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.24 problem 6
Internal problem ID [5427]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − 2yx2 − ln(x)y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)=2*x^2*y(x)+y(x)*ln(x),y(x), singsol=all)� �

y(x) = c1e
ln(x)2

2 +x2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 27� �
DSolve[x*y'[x]==2*x^2*y[x]+y[x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2+ log2(x)

2

y(x) → 0
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43.3. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.3.25 problem 7
Internal problem ID [5428]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ sin (2x)− 2y − 2 cos(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)*sin(2*x)=2*y(x)+2*cos(x),y(x), singsol=all)� �

y(x) = −
(
− 1
sin(x) + c1

)
(− csc (2x) + cot (2x))

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 15� �
DSolve[y'[x]*Sin[2*x]==2*y[x]+2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)(−1 + c1 sin(x))
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43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.4 Chapter 1. What is a differential equation.
Section 1.5. Exact Equations. Page 20

Local contents
43.4.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7310
43.4.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7311
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43.4.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7327
43.4.15 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7328
43.4.16 problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7329
43.4.17 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7330
43.4.18 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7331
43.4.19 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7332
43.4.20 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7333
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43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.4.1 problem 1
Internal problem ID [5429]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, [_Abel, 2nd type, class B]]

Solve (
x+ 2

y

)
y′ + y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 19� �
dsolve((x+2/y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e
−LambertW

(
x e

c1
2

2

)
+ c1

2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 53� �
DSolve[(x+2/y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2ProductLog

(
−1

2

√
ec1x2

)
x

y(x) →
2ProductLog

(
1
2

√
ec1x2

)
x

7310



43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.4.2 problem 2
Internal problem ID [5430]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

sin(x) tan(y) + 1 + cos(x)
(
sec2(x)

)
yy′ = 0

7 Solution by Maple� �
dsolve((sin(x)*tan(y(x))+1)+(cos(x)*sec(x)^2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(Sin[x]*Tan[y[x]]+1)+(Cos[x]*Sec[x]^2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.4.3 problem 3
Internal problem ID [5431]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve

y − x3 +
(
y3 + x

)
y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve((y(x)-x^3)+(x+y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

−x4

4 + xy(x) + y(x)4
4 + c1 = 0
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3 Solution by Mathematica
Time used: 75.124 (sec). Leaf size: 1126� �
DSolve[(y[x]-x^3)+(x+y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

+

√√√√√√√√√
6
√
2 x√√√√√√ 3

√
9x2 +

√
3
√
27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√√√√
6
√
2 x√√√√√√ 3

√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

−
√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

−

√√√√√√√√√
− 6

√
2 x√√√√√√ 3

√
9x2 +

√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3

y(x)

→

√√√√√√ 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

+

√√√√√√√√√
− 6

√
2 x√√√√√√ 3

√
9x2 +

√
3
√
27x4 + (x4 + 4c1) 3 − x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

− 3
√

9x2 +
√
3
√

27x4 + (x4 + 4c1) 3 + x4 + 4c1

3

√
3x2 +

√
9x4 + 1

3 (x4 + 4c1) 3

√
2 3
√
3
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43.4.4 problem 4
Internal problem ID [5432]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

2y2 − 4x+ 5− (4− 2y + 4xy) y′ = 0

7 Solution by Maple� �
dsolve((2*y(x)^2-4*x+5)=(4-2*y(x)+4*x*y(x))*diff(y(x),x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(2*y[x]^2-4*x+5)==(4-2*y[x]+4*x*y[x])*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.4.5 problem 5
Internal problem ID [5433]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y + y cos (xy) + (x+ x cos (xy)) y′ = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 17� �
dsolve((y(x)+y(x)*cos(x*y(x)))+(x+x*cos(x*y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = π

x

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 49� �
DSolve[(y[x]+y[x]*Cos[x*y[x]])+(x+x*Cos[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −π

x

y(x) → π

x

y(x) → c1
x

y(x) → −π

x

y(x) → π

x
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43.4.6 problem 6
Internal problem ID [5434]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

cos(x)
(
cos2(y)

)
+ 2 sin(x) cos(y)y′ sin(y) = 0

3 Solution by Maple
Time used: 0.239 (sec). Leaf size: 31� �
dsolve((cos(x)*cos(y(x))^2)+(2*sin(x)*sin(y(x))*cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = π

2

y(x) = arccos
(√

sin(x)c1
)

y(x) = π − arccos
(√

sin(x)c1
)
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3 Solution by Mathematica
Time used: 1.985 (sec). Leaf size: 73� �
DSolve[(Cos[x]*Cos[y[x]]^2)+(2*Sin[x]*Sin[y[x]]*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −π

2

y(x) → π

2

y(x) → −ArcCos
(
−1
4c1
√

sin(x)
)

y(x) → ArcCos
(
−1
4c1
√
sin(x)

)
y(x) → −π

2

y(x) → π

2
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43.4.7 problem 7
Internal problem ID [5435]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(sin(x) sin(y)− x ey) y′ − ey − cos(x) cos(y) = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 16� �
dsolve((sin(x)*sin(y(x))-x*exp(y(x)))*diff(y(x),x)=exp(y(x))+cos(x)*cos(y(x)),y(x), singsol=all)� �

c1 + cos (y(x)) sin(x) + x ey(x) = 0

3 Solution by Mathematica
Time used: 0.63 (sec). Leaf size: 21� �
DSolve[(Sin[x]*Sin[y[x]]-x*Exp[y[x]])*y'[x]==Exp[y[x]]+Cos[x]*Cos[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
(
xey(x) + sin(x) cos(y(x))

)
= c1, y(x)

]
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43.4.8 problem 8
Internal problem ID [5436]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

−
sin
(

x
y

)
y

+
x sin

(
x
y

)
y′

y2
= 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 13� �
dsolve(-1/y(x)*sin(x/y(x))+(x/y(x)^2*sin(x/y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x

π − c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19� �
DSolve[-1/y[x]*Sin[x/y[x]]+(x/y[x]^2*Sin[x/y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → ComplexInfinity

y(x) → ComplexInfinity
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43.4.9 problem 9
Internal problem ID [5437]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1 + y + (1− x) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve((1+y(x))+(1-x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −1 + c1(x− 1)

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18� �
DSolve[(1+y[x])+(1-x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1(x− 1)

y(x) → −1

7320



43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.4.10 problem 10
Internal problem ID [5438]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

2y3x+ y cos(x) +
(
3y2x2 + sin(x)

)
y′ = 0
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3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 375� �
dsolve((2*x*y(x)^3+y(x)*cos(x))+(3*x^2*y(x)^2+sin(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
12

√
3
√
27c21x2 + 4 (sin3(x)) − 108c1x

) 1
3

6x
− 2 sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108c1x
) 1

3

y(x) = −

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108c1x
) 1

3

12x
+ sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108c1x
) 1

3

−

i
√
3


12

√
3
√

27c21x2 + 4 (sin3(x)) −108c1x

 1
3

6x + 2 sin(x)

x

12
√
3
√
27c21x2 + 4 (sin3(x)) −108c1x

 1
3


2

y(x) = −

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108c1x
) 1

3

12x
+ sin(x)

x

(
12

√
3
√

27c21x2 + 4 (sin3(x)) − 108c1x
) 1

3

+

i
√
3


12

√
3
√

27c21x2 + 4 (sin3(x)) −108c1x

 1
3

6x + 2 sin(x)

x

12
√
3
√
27c21x2 + 4 (sin3(x)) −108c1x

 1
3


2
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3 Solution by Mathematica
Time used: 2.179 (sec). Leaf size: 328� �
DSolve[(2*x*y[x]^3+y[x]*Cos[x])+(3*x^2*y[x]^2+Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

3
√
2 32/3x2

−
3

√
2
3 sin(x)

3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

y(x) →
3

√
−2
3 sin(x)

3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8

+
i
(√

3 + i
)

3

√
27c1x4 + 3

√
12x6 sin3(x) + 81c12x8

6 3
√
2 x2

y(x)

→
x2 sin(x)Root

[
#13 + 1152&, 2

]
+ 3

√
3
(
−1− i

√
3
)(

18c1x4 + 2
√
12x6 sin3(x) + 81c12x8

)
2/3

12x2 3

√
9c1x4 +

√
12x6 sin3(x) + 81c12x8
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43.4.11 problem 11
Internal problem ID [5439]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Riccati]

Solve

y

1− y2x2 + xy′

1− y2x2 − 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(y(x)/(1-x^2*y(x)^2)+x/(1-x^2*y(x)^2)*diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = − c1e−2x + 1
x (c1e−2x − 1)

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 18� �
DSolve[y[x]/(1-x^2*y[x]^2)+x/(1-x^2*y[x]^2)*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh(x+ ic1)
x
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43.4.12 problem 12
Internal problem ID [5440]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

2xy4 + sin(y) +
(
4x2y3 + cos(y)x

)
y′ = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 18� �
dsolve((2*x*y(x)^4+sin(y(x)))+(4*x^2*y(x)^3+x*cos(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

x2y(x)4 + x sin (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 20� �
DSolve[(2*x*y[x]^4+Sin[y[x]])+(4*x^2*y[x]^3+x*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2y(x)4 + x sin(y(x)) = c1, y(x)

]
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43.4.13 problem 13
Internal problem ID [5441]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Riccati]

Solve

xy′ + y

1− y2x2 + x = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 19� �
dsolve((y(x)+x*diff(y(x),x))/(1-x^2*y(x)^2)+x=0,y(x), singsol=all)� �

y(x) =
i tan

(
ix2

2 + c1
)

x

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 25� �
DSolve[(y[x]+x*y'[x])/(1-x^2*y[x]^2)+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
tanh

(1
2(x

2 − 2ic1)
)

x
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43.4.14 problem 14
Internal problem ID [5442]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

2x
(
1 +

√
x2 − y

)
−
√

x2 − y y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve((2*x*(1+sqrt(x^2-y(x))))=sqrt(x^2-y(x))*diff(y(x),x),y(x), singsol=all)� �

x2 + 2(x2 − y(x))
3
2

3 + c1 = 0

3 Solution by Mathematica
Time used: 0.503 (sec). Leaf size: 96� �
DSolve[2*x*(1+Sqrt[x^2-y[x]])==Sqrt[x^2-y[x]]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 +
(
3
2

)2/3
3
√
− (x2 + c1) 2

y(x) → x2 +
(
−3
2

)2/3
3
√

− (x2 + c1) 2

y(x) → x2 + 3
√

− (x2 + c1) 2 Root
[
4#13 − 9&, 2

]
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43.4.15 problem 15
Internal problem ID [5443]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x ln(y) + xy + (ln(x)y + xy) y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve((x*ln(y(x))+x*y(x))+(y(x)*ln(x)+x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

∫
x

x+ ln(x)dx+
∫ y(x) _a

_a + ln (_a)d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 48� �
DSolve[(x*Log[y[x]]+x*y[x])+(y[x]*Log[x]+x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

K[1]
K[1] + log(K[1])dK[1]&

] [∫ x

1
− K[2]
K[2] + log(K[2])dK[2]

+ c1

]
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43.4.16 problem 16
Internal problem ID [5444]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

ey2 − csc(y)
(
csc2(x)

)
+
(
2xy ey2 − csc(y) cot(y) cot(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.239 (sec). Leaf size: 18� �
dsolve((exp(y(x)^2)-csc(y(x))*csc(x)^2)+(2*x*y(x)*exp(y(x)^2)-csc(y(x))*cot(y(x))*cot(x))*diff(y(x),x)=0,y(x), singsol=all)� �

csc (y(x)) cot(x) + x ey(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 157.336 (sec). Leaf size: 23� �
DSolve[(Exp[y[x]^2]-Csc[y[x]]*Csc[x]^2)+(2*x*y[x]*Exp[y[x]^2]-Csc[y[x]]*Cot[y[x]]*Cot[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−2xey(x)2 − 2 cot(x) csc(y(x)) = c1, y(x)

]
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43.4.17 problem 17
Internal problem ID [5445]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

1 + y2 sin (2x)− 2y
(
cos2(x)

)
y′ = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 28� �
dsolve((1+y(x)^2*sin(2*x))-(2*y(x)*cos(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
c1 + x

cos(x)

y(x) = −
√
c1 + x

cos(x)

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 32� �
DSolve[(1+y[x]^2*Sin[2*x])-(2*y[x]*Cos[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x+ c1 sec(x)

y(x) →
√
x+ c1 sec(x)
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43.4.18 problem 18
Internal problem ID [5446]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x

(x2 + y2)
3
2
+ yy′

(x2 + y2)
3
2
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve((x/(x^2+y(x)^2)^(3/2))+(y(x)/(x^2+y(x)^2)^(3/2))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 39� �
DSolve[(x/(x^2+y[x]^2)^(3/2))+(y[x]/(x^2+y[x]^2)^(3/2))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + 2c1

y(x) →
√
−x2 + 2c1
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43.4.19 problem 19
Internal problem ID [5447]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

3x2(1 + ln(y)) +
(
x3

y
− 2y

)
y′ = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 39� �
dsolve((3*x^2*(1+ln(y(x))))+(x^3/y(x)-2*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
x3 LambertW

− 2 e−2e
− 2c1

x3
x3

+2x3+2c1

2x3

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 79� �
DSolve[(3*x^2*(1+Log[y[x]]))+(x^3/y[x]-2*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

ix3/2

√√√√ProductLog
(
−2e−2+ 2c1

x3

x3

)
√
2

y(x) →

ix3/2

√√√√ProductLog
(
−2e−2+ 2c1

x3

x3

)
√
2

7332



43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.4.20 problem 20
Internal problem ID [5448]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _exact, _rational]

Solve

−xy′ + y

(x+ y)2
+ y′ − 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 65� �
dsolve((y(x)-x*diff(y(x),x))/(x+y(x))^2+diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = c1
4 + 1

4 −

√
c21 + 8c1x+ 16x2 + 2c1 − 8x+ 1

4

y(x) = c1
4 + 1

4 +

√
c21 + 8c1x+ 16x2 + 2c1 − 8x+ 1

4

3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 70� �
DSolve[(y[x]-x*y'[x])/(x+y[x])^2+y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−
√

(2x+ c1)2 + 1 + 2c1 + 1 + c1
)

y(x) → 1
2

(√
(2x+ c1)2 + 1 + 2c1 + 1 + c1

)
y(x) → −x
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43.4.21 problem 21
Internal problem ID [5449]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve

4y2 − 2x2

4y2x− x3 + (8y2 − x2) y′
4y3 − yx2 = 0

3 Solution by Maple
Time used: 0.452 (sec). Leaf size: 227� �
dsolve(( (4*y(x)^2-2*x^2)/(4*x*y(x)^2-x^3))+( (8*y(x)^2-x^2)/(4*y(x)^3-x^2*y(x)) )*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−c1x−

−2c21x2+

√
2c41x4 + 2c1

√
c61x

6 + 16 x

2xc1
2c1

y(x) =
−c1x+

2c21x2−

√
2c41x4 − 2c1

√
c61x

6 + 16 x

2xc1
2c1

y(x) =
−c1x+

2c21x2+

√
2c41x4 − 2c1

√
c61x

6 + 16 x

2xc1
2c1

y(x) =
−c1x+

2c21x2+

√
2c41x4 + 2c1

√
c61x

6 + 16 x

2xc1
2c1

7334



43.4. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 5.763 (sec). Leaf size: 297� �
DSolve[( (4*y[x]^2-2*x^2)/(4*x*y[x]^2-x^3))+( (8*y[x]^2-x^2)/(4*y[x]^3-x^2*y[x]) )*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x2 −

√
x6 − 16e2c1

x

2
√
2

y(x) →

√
x2 −

√
x6 − 16e2c1

x

2
√
2

y(x) → −

√
x3 +

√
x6 − 16e2c1
x

2
√
2

y(x) →

√
x3 +

√
x6 − 16e2c1
x

2
√
2

y(x) → −

√
x2 −

√
x6

x

2
√
2

y(x) →

√
x2 −

√
x6

x

2
√
2

y(x) → −

√√
x6 + x3

x

2
√
2

y(x) →

√√
x6 + x3

x

2
√
2
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43.5 Chapter 1. What is a differential equation.
Section 1.7. Homogeneous Equations. Page 28
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43.5.1 problem 1(a)
Internal problem ID [5450]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2 − 2y2 + xyy′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve((x^2-2*y(x)^2)+(x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

c1x2 + 1 x

y(x) = −
√
c1x2 + 1 x

3 Solution by Mathematica
Time used: 0.368 (sec). Leaf size: 39� �
DSolve[(x^2-2*y[x]^2)+(x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 + c1x4

y(x) →
√
x2 + c1x4
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43.5.2 problem 1(b)
Internal problem ID [5451]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2y′ − 3xy − 2y2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)-3*x*y(x)-2*y(x)^2=0,y(x), singsol=all)� �

y(x) = x3

−x2 + c1

3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 24� �
DSolve[x^2*y'[x]-3*x*y[x]-2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

−x2 + c1

y(x) → 0
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43.5.3 problem 1(c)
Internal problem ID [5452]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x2y′ − 3
(
x2 + y2

)
arctan

(y
x

)
− xy = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)=3*(x^2+y(x)^2)*arctan(y(x)/x)+x*y(x),y(x), singsol=all)� �

y(x) = tan
(
x3c1

)
x

3 Solution by Mathematica
Time used: 3.965 (sec). Leaf size: 23� �
DSolve[x^2*y'[x]==3*(x^2+y[x]^2)*ArcTan[x,y[x]]+x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(
e−3c1x3)

y(x) → 0
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43.5.4 problem 1(d)
Internal problem ID [5453]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x sin
(y
x

)
y′ − y sin

(y
x

)
− x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x*sin(y(x)/x)*diff(y(x),x)=y(x)*sin(y(x)/x)+x,y(x), singsol=all)� �

y(x) = (π − arccos (ln(x) + c1))x

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 33� �
DSolve[x*Sin[y[x]/x]*y'[x]==y[x]*Sin[y[x]/x]+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−π + ArcCos(log(x) + c1))

y(x) → x(π − ArcCos(log(x) + c1))
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43.5.5 problem 1(e)
Internal problem ID [5454]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − y − 2x e−
y
x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)=y(x)+2*x*exp(-y(x)/x),y(x), singsol=all)� �

y(x) = ln (2 ln(x) + 2c1)x

3 Solution by Mathematica
Time used: 0.402 (sec). Leaf size: 15� �
DSolve[x*y'[x]==y[x]+2*x*Exp[-y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log(2 log(x) + c1)
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43.5.6 problem 1(f)
Internal problem ID [5455]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

x− y − (x+ y) y′ = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 51� �
dsolve((x-y(x))-(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−c1x−

√
2c21x2 + 1
c1

y(x) =
−c1x+

√
2c21x2 + 1
c1

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 94� �
DSolve[(x-y[x])-(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√
2x2 + e2c1

y(x) → −x+
√
2x2 + e2c1

y(x) → −
√
2
√
x2 − x

y(x) →
√
2
√
x2 − x
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43.5.7 problem 1(g)
Internal problem ID [5456]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − 2x+ 6y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)=2*x-6*y(x),y(x), singsol=all)� �

y(x) = 2x
7 + c1

x6

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17� �
DSolve[x*y'[x]==2*x-6*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
7 + c1

x6
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43.5.8 problem 1(h)
Internal problem ID [5457]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ −
√
x2 + y2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 49� �
dsolve(x*diff(y(x),x)=sqrt(x^2+y(x)^2),y(x), singsol=all)� �

y(x)2
x2 + y(x)

√
x2 + y(x)2
x2 + ln

(
y(x) +

√
x2 + y(x)2

)
− 3 ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 62� �
DSolve[x*y'[x]==Sqrt[x^2+y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve

12

y(x)

(√
y(x)2
x2 + 1 + y(x)

x

)
x

+ tanh−1

 y(x)

x

√
y(x)2
x2 + 1


 = log(x) + c1, y(x)
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43.5.9 problem 1(i)
Internal problem ID [5458]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2y′ − 2xy − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)=y(x)^2+2*x*y(x),y(x), singsol=all)� �

y(x) = x2

c1 − x

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 22� �
DSolve[x^2*y'[x]==y[x]^2+2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

−x+ c1

y(x) → 0
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43.5.10 problem 1(j)
Internal problem ID [5459]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x3 + y3 − xy2y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 74� �
dsolve((x^3+y(x)^3)-(x*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (3 ln(x) + c1)
1
3 x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 − i
√
3 (3 ln(x) + c1)

1
3

2

)
x

y(x) =
(
−(3 ln(x) + c1)

1
3

2 + i
√
3 (3 ln(x) + c1)

1
3

2

)
x

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 63� �
DSolve[(x^3+y[x]^3)-(x*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x 3
√

3 log(x) + c1

y(x) → − 3
√
−1 x 3

√
3 log(x) + c1

y(x) → (−1)2/3x 3
√

3 log(x) + c1
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43.5.11 problem 4(a)
Internal problem ID [5460]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y + 4
x− y − 6 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 31� �
dsolve(diff(y(x),x)=(x+y(x)+4)/(x-y(x)-6),y(x), singsol=all)� �

y(x) = −5− tan
(
RootOf

(
2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 58� �
DSolve[y'[x]==(x+y[x]+4)/(x-y[x]-6),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x) + x+ 4
y(x)− x+ 6

)
+ log

(
x2 + y(x)2 + 10y(x)− 2x+ 26

2(x− 1)2

)
+ 2 log(x− 1) + c1 = 0, y(x)

]
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43.5.12 problem 4(b)
Internal problem ID [5461]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y + 4
x+ y − 6 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=(x+y(x)+4)/(x+y(x)-6),y(x), singsol=all)� �

y(x) = −x− 5 LambertW
(
−e− 2x

5 c1e
1
5

5

)
+ 1

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 26� �
DSolve[y'[x]==(x+y[x]+4)/(x+y[x]-6),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −5ProductLog
(
−e−

2x
5 −1+c1

)
− x+ 1
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43.5.13 problem 4(c)
Internal problem ID [5462]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2x− 2y + (y − 1) y′ = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 31� �
dsolve((2*x-2*y(x))+(y(x)-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = − tan
(
RootOf

(
−2_Z + ln

(
1

cos (_Z )2
)
+ 2 ln (x− 1) + 2c1

))
(x− 1) + x

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 60� �
DSolve[(2*x-2*y[x])+(y[x]-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x)− 2x+ 1

y(x)− 1

)
+ log

(
2x2 − 2xy(x) + y(x)2 − 2x+ 1

2(x− 1)2

)
+ 2 log(x− 1) + c1 = 0, y(x)

]
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43.5.14 problem 4(d)
Internal problem ID [5463]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 4(d).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y − 1
x+ 4y + 2 = 0

3 Solution by Maple
Time used: 1.017 (sec). Leaf size: 65� �
dsolve(diff(y(x),x)=(x+y(x)-1)/(x+4*y(x)+2),y(x), singsol=all)� �

y(x) = −1 +
(x− 2)

(
RootOf

(
_Z 16 + 2(x− 2)4 c1_Z 4 − (x− 2)4 c1

)4 − 1
)

2RootOf
(
_Z 16 + 2 (x− 2)4 c1_Z 4 − (x− 2)4 c1

)4
3 Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 8141� �
DSolve[y'[x]==(x+y[x]-1)/(x+4*y[x]+2),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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43.5.15 problem 4(e)
Internal problem ID [5464]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 4(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2x+ 3y − 1− 4(1 + x) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve((2*x+3*y(x)-1)-4*(x+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = (x+ 1)
3
4 c1 + 2x+ 3

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 20� �
DSolve[(2*x+3*y[x]-1)-4*(x+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x+ c1(x+ 1)3/4 + 3
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43.5.16 problem 5(a)
Internal problem ID [5465]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 5(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ − −y2x+ 1
2yx2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)=(1-x*y(x)^2)/(2*x^2*y(x)),y(x), singsol=all)� �

y(x) =
√
x (ln(x) + c1)

x

y(x) = −
√

x (ln(x) + c1)
x

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 40� �
DSolve[y'[x]==(1-x*y[x]^2)/(2*x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
log(x) + c1√

x

y(x) →
√

log(x) + c1√
x
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43.5.17 problem 5(b)
Internal problem ID [5466]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 5(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ − 2 + 3y2x
4yx2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)=(2+3*x*y(x)^2)/(4*x^2*y(x)),y(x), singsol=all)� �

y(x) = −

√
5
√

x
(
5x 5

2 c1 − 2
)

5x

y(x) =

√
5
√

x
(
5x 5

2 c1 − 2
)

5x

3 Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 51� �
DSolve[y'[x]==(2+3*x*y[x]^2)/(4*x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
− 2
5x + c1x3/2

y(x) →
√

− 2
5x + c1x3/2
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43.5.18 problem 5(c)
Internal problem ID [5467]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 5(c).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − −y2x+ y

yx2 + x
= 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)=(y(x)-x*y(x)^2)/(x+x^2*y(x)),y(x), singsol=all)� �

y(x) = x e−LambertW
(
x2e−2c1

)
−2c1

3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 31� �
DSolve[y'[x]==(y[x]-x*y[x]^2)/(x+x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ProductLog

(
e

1
2
(
−2−9 3√−2 c1

)
x2
)

x
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43.5.19 problem 7(a)
Internal problem ID [5468]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 7(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − sin
(y
x

)
+ cos

(y
x

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=sin(y(x)/x)-cos(y(x)/x),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

sin (_a)− cos (_a)− _ad_a
)
+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 36� �
DSolve[y'[x]==Sin[y[x]/x]-Cos[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
cos(K[1]) +K[1]− sin(K[1])dK[1] = − log(x) + c1, y(x)

]
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43.5.20 problem 7(b)
Internal problem ID [5469]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 7(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

e
x
y − y′y

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(exp(x/y(x))-y(x)/x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = RootOf
(
−

(∫ _Z _a
−_a2 + e

1
_a

d_a
)

+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 41� �
DSolve[Exp[x/y[x]]-y[x]/x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

K[1]
K[1]2 − e

1
K[1]

dK[1] = − log(x) + c1, y(x)
]
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43.5.21 problem 7(c)
Internal problem ID [5470]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 7(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − x2 − xy

y2 cos
(

x
y

) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(diff(y(x),x)=(x^2-x*y(x))/(y(x)^2*cos(x/y(x))),y(x), singsol=all)� �

y(x) = RootOf

∫ _Z _a2 cos
(

1
_a

)
_a3 cos

(
1
_a

)
+ _a − 1

d_a + ln(x) + c1

x

3 Solution by Mathematica
Time used: 1.094 (sec). Leaf size: 49� �
DSolve[y'[x]==(x^2-x*y[x])/(y[x]^2*Cos[x/y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)
x

1

cos
(

1
K[1]

)
K[1]2

cos
(

1
K[1]

)
K[1]3 +K[1]− 1

dK[1] = − log(x) + c1, y(x)
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43.5.22 problem 7(d)
Internal problem ID [5471]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations. Page
28
Problem number: 7(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ −
y tan

(
y
x

)
x

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)=y(x)/x*tan(y(x)/x),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

_a (tan (_a)− 1)d_a
)
+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 1.838 (sec). Leaf size: 33� �
DSolve[y'[x]==y[x]/x*Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
K[1](tan(K[1])− 1)dK[1] = log(x) + c1, y(x)

]
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43.6 Chapter 1. What is a differential equation.
Section 1.8. Integrating Factors. Page 32

Local contents
43.6.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7360
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43.6.1 problem 1(a)
Internal problem ID [5472]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
3x2 − y2

)
y′ − 2xy = 0
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3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 402� �
dsolve((3*x^2-y(x)^2)*diff(y(x),x)-2*x*y(x)=0,y(x), singsol=all)� �

y(x) =

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

6c1
+ 2

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

−

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2

y(x) = −

(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3

12c1
− 1

3c1
(
−108c21x2 + 12

√
3 x

√
27c21x2 − 4 c1 + 8

) 1
3
+ 1

3c1

+

i
√
3


−108c21x2+12

√
3 x

√
27c21x2 − 4 c1+8

 1
3

6c1 − 2

3c1

−108c21x2+12
√
3 x

√
27c21x2 − 4 c1+8

 1
3


2
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3 Solution by Mathematica
Time used: 34.874 (sec). Leaf size: 419� �
DSolve[(3*x^2-y[x]^2)*y'[x]-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

ec1

−1 +
3
√
2 ec1

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


+

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

3
√
2


y(x) → 1

6

(−2)2/3 3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2 3
√
−2 e2c1

3
√
27ec1x2 + 3

√
81e2c1x4 − 12e4c1x2 − 2e3c1

− 2ec1


y(x) → 1
3e

c1

−1 +
ec1Root

[
#13 − 2&, 3

]
3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1


− 1

3
3

√
−1
2

3
√

27ec1x2 + 3
√
81e2c1x4 − 12e4c1x2 − 2e3c1

y(x) → 0
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43.6.2 problem 1(b)
Internal problem ID [5473]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class B]]

Solve

xy − 1 +
(
x2 − xy

)
y′ = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 39� �
dsolve((x*y(x)-1)+(x^2-x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x−
√

x2 − 2 ln(x) + 2c1

y(x) = x+
√

x2 − 2 ln(x) + 2c1

3 Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 68� �
DSolve[(x*y[x]-1)+(x^2-x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+
√

−1
x

√
−x (x2 − 2 log(x) + c1)

y(x) → x+ x

(
−1
x

)3/2√
−x (x2 − 2 log(x) + c1)
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43.6.3 problem 1(c)
Internal problem ID [5474]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

xy′ + y + 3x3y4y′ = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 129� �
dsolve(x*diff(y(x),x)+y(x)+3*x^3*y(x)^4*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −

√
−6xc1

(
−x+

√
12c21 + x2

)
6xc1

y(x) =

√
−6xc1

(
−x+

√
12c21 + x2

)
6xc1

y(x) = −

√
6

√
xc1

(
x+

√
12c21 + x2

)
6xc1

y(x) =

√
6

√
xc1

(
x+

√
12c21 + x2

)
6xc1
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3 Solution by Mathematica
Time used: 2.873 (sec). Leaf size: 166� �
DSolve[x*y'[x]+y[x]+3*x^3*y[x]^4*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1 −

√
x2 (3 + c12x2)

x2
√
3

y(x) →

√
c1 −

√
x2 (3 + c12x2)

x2
√
3

y(x) → −

√√
x2 (3 + c12x2)

x2 + c1
√
3

y(x) →

√√
x2 (3 + c12x2)

x2 + c1
√
3

y(x) → 0
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43.6.4 problem 1(d)
Internal problem ID [5475]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

ex + (ex cot(y) + 2y csc(y)) y′ = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 15� �
dsolve(exp(x)+(exp(x)*cot(y(x))+2*y(x)*csc(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

ex sin (y(x)) + y(x)2 + c1 = 0

3 Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 18� �
DSolve[Exp[x]+(Exp[x]*Cot[y[x]]+2*y[x]*Csc[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 + ex sin(y(x)) = c1, y(x)

]
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43.6.5 problem 1(e)
Internal problem ID [5476]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(2 + x) sin(y) + cos(y)y′x = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 16� �
dsolve((x+2)*sin(y(x))+x*cos(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arcsin
(

e−x

c1x2

)

3 Solution by Mathematica
Time used: 73.618 (sec). Leaf size: 23� �
DSolve[(x+2)*Sin[y[x]]+x*Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc−1 (x2ex−c1
)

y(x) → 0
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43.6.6 problem 1(f)
Internal problem ID [5477]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

y +
(
x− 2x2y3

)
y′ = 0
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3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 432� �
dsolve(y(x)+(x-2*x^2*y(x)^3)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

12
√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

6c1x
+ 2x12

√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

y(x) = −

12
√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

12c1x
− x12

√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

−

i
√
3




12

√
3

√
27c31 − 4x2

c1
−108c1

c21x
2


1
3

6c1x − 2x
12

√
3

√
27c31 − 4x2

c1
−108c1

c21x
2


1
3


2

y(x) = −

12
√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

12c1x
− x12

√
3

√
27c31 − 4x2

c1
− 108c1

 c21x
2

 1
3

+

i
√
3




12

√
3

√
27c31 − 4x2

c1
−108c1

c21x
2


1
3

6c1x − 2x
12

√
3

√
27c31 − 4x2

c1
−108c1

c21x
2


1
3


2
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3 Solution by Mathematica
Time used: 5.565 (sec). Leaf size: 287� �
DSolve[y[x]+(x-2*x^2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2 3
√
3 c1x

2 + 3
√
2
(
−9x2 +

√
81x4 − 12c13x6

)
2/3

62/3x 3
√

−9x2 +
√

81x4 − 12c13x6

y(x) →
3
√
−1

(
3
√
−2

(
−9x2 +

√
81x4 − 12c13x6

)
2/3 − 2 3

√
3 c1x

2
)

62/3x 3
√

−9x2 +
√

81x4 − 12c13x6

y(x) →
3
√
−1

(
2 3
√
−3 c1x

2 − 3
√
2
(
−9x2 +

√
81x4 − 12c13x6

)
2/3
)

62/3x 3
√

−9x2 +
√

81x4 − 12c13x6

y(x) → 0
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43.6.7 problem 1(g)
Internal problem ID [5478]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

x+ 3y2 + 2xyy′ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve((x+3*y(x)^2)+(2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −
√

x (−x4 + 4c1)
2x2

y(x) =
√
x (−x4 + 4c1)

2x2

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 55� �
DSolve[(x+3*y[x]^2)+(2*x*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x4 + 4c1
2x3/2

y(x) →
√
−x4 + 4c1
2x3/2
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43.6.8 problem 1(h)
Internal problem ID [5479]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y + (2x− y ey) y′ = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 27� �
dsolve(y(x)+(2*x-y(x)*exp(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

x− (y(x)2 − 2y(x) + 2) ey(x) + c1
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 32� �
DSolve[y[x]+(2*x-y[x]*Exp[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)(y(x)2 − 2y(x) + 2)

y(x)2 + c1
y(x)2 , y(x)

]
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43.6.9 problem 1(i)
Internal problem ID [5480]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(i).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y ln(y)− 2xy + (x+ y) y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 34� �
dsolve((y(x)*ln(y(x))-2*x*y(x))+(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = e−
xLambertW

 exe−
c1
x

x

−x2+c1

x

3 Solution by Mathematica
Time used: 1.523 (sec). Leaf size: 22� �
DSolve[(y[x]*Log[y[x]]-2*x*y[x])+(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xProductLog
(
ex+

c1
x

x

)
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43.6.10 problem 1(j)
Internal problem ID [5481]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(j).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y2 + xy + 1 +
(
x2 + xy + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve((y(x)^2+x*y(x)+1)+(x^2+x*y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
−x2 + LambertW

(
−2x ex2

c1e−1
)

x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 26� �
DSolve[(y[x]^2+x*y[x]+1)+(x^2+x*y[x]+1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+
ProductLog

(
x
(
−ex

2−1+c1
))

x
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43.6.11 problem 1(k)
Internal problem ID [5482]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 1(k).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

x3 + y3x+ 3y2y′ = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 113� �
dsolve((x^3+x*y(x)^3)+(3*y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
(
e−x2

2 c1 − x2 + 2
) 1

3

y(x) = −

(
e−x2

2 c1 − x2 + 2
) 1

3

2 −
i
√
3
(
e−x2

2 c1 − x2 + 2
) 1

3

2

y(x) = −

(
e−x2

2 c1 − x2 + 2
) 1

3

2 +
i
√
3
(
e−x2

2 c1 − x2 + 2
) 1

3

2

3 Solution by Mathematica
Time used: 0.423 (sec). Leaf size: 95� �
DSolve[(x^3+x*y[x]^3)+(3*y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
−x2 + c1e

−x2
2 + 2

y(x) → − 3
√
−1

3
√
−x2 + c1e

−x2
2 + 2

y(x) → (−1)2/3
3
√
−x2 + c1e

−x2
2 + 2
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43.6.12 problem 4
Internal problem ID [5483]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page 32
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′ − 2y
x

− x3

y
− x tan

( y

x2

)
= 0

3 Solution by Maple
Time used: 1.239 (sec). Leaf size: 216� �
dsolve(diff(y(x),x)=2*y(x)/x+x^3/y(x)+x*tan(y(x)/x^2),y(x), singsol=all)� �
y(x) =

−
x2(c1 cos (RootOf

(
_Z 2c21 cos (2_Z ) + 4_Zxc1 sin (_Z )− _Z 2c21 + c21 cos (2_Z ) + c21 − 2x2))− x

)
c1 sin

(
RootOf

(
_Z 2c21 cos (2_Z ) + 4_Zxc1 sin (_Z )− _Z 2c21 + c21 cos (2_Z ) + c21 − 2x2

))
y(x)

=
x2(c1 cos (RootOf

(
_Z 2c21 cos (2_Z ) + 4_Zxc1 sin (_Z )− _Z 2c21 + c21 cos (2_Z ) + c21 − 2x2))+ x

)
c1 sin

(
RootOf

(
_Z 2c21 cos (2_Z ) + 4_Zxc1 sin (_Z )− _Z 2c21 + c21 cos (2_Z ) + c21 − 2x2

))
3 Solution by Mathematica
Time used: 0.69 (sec). Leaf size: 36� �
DSolve[y'[x]==2*y[x]/x+x^3/y[x]+x*Tan[y[x]/x^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
3 log(x)− log

(
y(x) sin

(
y(x)
x2

)
+ x2 cos

(
y(x)
x2

))
= c1, y(x)

]
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43.7 Chapter 1. What is a differential equation.
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43.7.1 problem 1(a)
Internal problem ID [5484]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x$2)+(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
√
2c1x+ 2c2

y(x) = −
√
2c1x+ 2c2

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 20� �
DSolve[y[x]*y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√
2x− c1
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43.7.2 problem 1(b)
Internal problem ID [5485]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

xyy′′ − y′ − (y′)3 = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x$2)=diff(y(x),x)+(diff(y(x),x))^3,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.506 (sec). Leaf size: 103� �
DSolve[x*y''[x]==y'[x]+(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − ie−c1
√
−1 + e2c1x2

y(x) → ie−c1
√
−1 + e2c1x2 + c2

y(x) → c2 − i
√
x2

y(x) → i
√
x2 + c2
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43.7.3 problem 1(c)
Internal problem ID [5486]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − k2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-k^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ekx + c2e−kx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[y''[x]-k^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
kx + c2e

−kx
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43.7.4 problem 1(d)
Internal problem ID [5487]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ − 2xy′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)=2*x*diff(y(x),x)+(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = −x2

2 − c1x− c21 ln (−c1 + x) + c2

3 Solution by Mathematica
Time used: 0.479 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]==2*x*y'[x]+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2(x− c1)(x+ 3c1) + c1

2(− log(x− c1)) + c2
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43.7.5 problem 1(e)
Internal problem ID [5488]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2yy′′ − 1− (y′)2 = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 22� �
dsolve(2*y(x)*diff(y(x),x$2)=1+(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = (c21 + 1)x2

4c2
+ c1x+ c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[2*y[x]*y''[x]==1+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (1 + c1
2)x2

4c2
+ c1x+ c2
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43.7.6 problem 1(f)
Internal problem ID [5489]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 14� �
dsolve(y(x)*diff(y(x),x$2)-(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = ec1xc2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14� �
DSolve[y[x]*y''[x]-(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
c1x
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43.7.7 problem 1(g)
Internal problem ID [5490]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ + y′ − 4x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)=4*x,y(x), singsol=all)� �

y(x) = x2 + c1 ln(x) + c2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16� �
DSolve[x*y''[x]+y'[x]==4*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + c1 log(x) + c2
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43.7. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.7.8 problem 2(a)
Internal problem ID [5491]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_poly_yn]]

Solve (
x2 + 2y′

)
y′′ + 2xy′ = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 15� �
dsolve([(x^2+2*diff(y(x),x))*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = 1

y(x) = −x3

3 + 1

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 6� �
DSolve[{(x^2+2*y'[x])*y''[x]+2*x*y'[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Indeterminate
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43.7.9 problem 2(b)
Internal problem ID [5492]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _with_potential_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ − y2y′ − (y′)2 = 0

With initial conditions [
y(0) = −1

2 , y
′(0) = 1

]

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 16� �
dsolve([y(x)*diff(y(x),x$2)=y(x)^2*diff(y(x),x)+(diff(y(x),x))^2,y(0) = -1/2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = − 3
8 e 3x

2 − 2

3 Solution by Mathematica
Time used: 0.532 (sec). Leaf size: 20� �
DSolve[{y[x]*y''[x]==y[x]^2*y'[x]+(y'[x])^2,{y[0]==-1/2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
2− 8e3x/2
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43.7.10 problem 2(c)
Internal problem ID [5493]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − y′ey = 0

With initial conditions

[y(0) = 0, y′(0) = 2]

3 Solution by Maple
Time used: 0.524 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)=diff(y(x),x)*exp(y(x)),y(0) = 0, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = x+ ln
(
− 1
−2 + ex

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y''[x]==y'[x]*Exp[y[x]],{y[0]==0,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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43.7. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.7.11 problem 3(a)
Internal problem ID [5494]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 1− (y′)2 = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)=1+(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = − ln (sin(x)c1 − cos(x)c2)

3 Solution by Mathematica
Time used: 2.007 (sec). Leaf size: 16� �
DSolve[y''[x]==1+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − log(cos(x+ c1))
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43.7.12 problem 3(b)
Internal problem ID [5495]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page 38
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+(diff(y(x),x))^2=1,y(x), singsol=all)� �

y(x) = x+ ln
(
c1e−2x

2 − c2
2

)

3 Solution by Mathematica
Time used: 0.448 (sec). Leaf size: 46� �
DSolve[y''[x]+(y'[x])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log (ex) + log
(
e2x + e2c1

)
+ c2

y(x) → − log (ex) + log
(
e2x
)
+ c2
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8 Chapter 1. What is a differential equation.
Problems for Review and Discovery. Page 53

Local contents
43.8.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7391
43.8.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7392
43.8.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7393
43.8.4 problem 1(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7394
43.8.5 problem 1(e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7395
43.8.6 problem 1(f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7396
43.8.7 problem 1(g) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7397
43.8.8 problem 1(h) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7398
43.8.9 problem 2(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7399
43.8.10 problem 2(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7400
43.8.11 problem 2(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7401
43.8.12 problem 2(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7402
43.8.13 problem 2(e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7403
43.8.14 problem 2(f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7404
43.8.15 problem 2(g) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7405
43.8.16 problem 2(h) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7406
43.8.17 problem 4(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7407
43.8.18 problem 4(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7408
43.8.19 problem 4(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7409
43.8.20 problem 4(d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7410
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43.8.1 problem 1(a)
Internal problem ID [5496]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + y − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = x

2 + c1
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[x*y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + c1
x
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.2 problem 1(b)
Internal problem ID [5497]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + y − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x)+y(x)=x^2,y(x), singsol=all)� �

y(x) = x− e 1
x expIntegral

(
1, 1

x

)
+ e 1

x c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 22� �
DSolve[x^2*y'[x]+y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e
1
x

(
ExpIntegralEi

(
−1
x

)
+ c1

)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.3 problem 1(c)
Internal problem ID [5498]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1e−
1
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20� �
DSolve[x^2*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−1/x

y(x) → 0
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.4 problem 1(d)
Internal problem ID [5499]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sec(x)y′ − sec(y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve(sec(x)*diff(y(x),x)=sec(y(x)),y(x), singsol=all)� �

y(x) = arcsin (sin(x) + c1)

3 Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 11� �
DSolve[Sec[x]*y'[x]==Sec[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin(sin(x) + c1)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.5 problem 1(e)
Internal problem ID [5500]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − x2 + y2

−y2 + x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)=(x^2+y(x)^2)/(x^2-y(x)^2),y(x), singsol=all)� �

y(x) = RootOf
(∫ _Z _a2 − 1

_a3 + _a2 − _a + 1d_a + ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 67� �
DSolve[y'[x]==(x^2+y[x]^2)/(x^2-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
#13 +#12 −#1+ 1&,

#1 log
(

y(x)
x

−#1
)
− log

(
y(x)
x

−#1
)

3#1− 1 &

 =

− log(x) + c1, y(x)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.6 problem 1(f)
Internal problem ID [5501]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ 2y
−y + 2x = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=(x+2*y(x))/(2*x-y(x)),y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−4_Z + ln

(
1

cos (_Z )2
)
+ 2 ln(x) + 2c1

))
x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x+2*y[x]^2)/(2*x-y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.7 problem 1(g)
Internal problem ID [5502]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2xy + x2y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(2*x*y(x)+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1
x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16� �
DSolve[2*x*y[x]+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x2

y(x) → 0
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.8 problem 1(h)
Internal problem ID [5503]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

− sin(x) sin(y) + cos(x) cos(y)y′ = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 11� �
dsolve(-sin(x)*sin(y(x))+cos(x)*cos(y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = arcsin
(

c1
cos(x)

)

3 Solution by Mathematica
Time used: 1.272 (sec). Leaf size: 19� �
DSolve[-Sin[x]*Sin[y[x]]+Cos[x]*Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
1
2c1 sec(x)

)
y(x) → 0
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.9 problem 2(a)
Internal problem ID [5504]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − 2x = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 9� �
dsolve([x*diff(y(x),x)-y(x)=2*x,y(1) = 0],y(x), singsol=all)� �

y(x) = 2 ln(x)x

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10� �
DSolve[{x*y'[x]-y[x]==2*x,{y[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x log(x)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.10 problem 2(b)
Internal problem ID [5505]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ − 2y − 3x2 = 0

With initial conditions

[y(1) = 2]

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 39� �
dsolve([x^2*diff(y(x),x)-2*y(x)=3*x^2,y(1) = 2],y(x), singsol=all)� �

y(x) = 3x− e2− 2
x + 6 expIntegral

(
1,−2

x

)
e− 2

x − 6 expIntegral (1,−2) e− 2
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 34� �
DSolve[{x^2*y'[x]-2*y[x]==3*x^2,{y[1]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x− e−2/x
(
6ExpIntegralEi

(
2
x

)
− 6ExpIntegralEi(2) + e2

)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.11 problem 2(c)
Internal problem ID [5506]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y2y′ − x = 0

With initial conditions

[y(−1) = 3]

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 15� �
dsolve([y(x)^2*diff(y(x),x)=x,y(-1) = 3],y(x), singsol=all)� �

y(x) = (12x2 + 204)
1
3

2

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 22� �
DSolve[{y[x]^2*y'[x]==x,{y[-1]==3}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
3
2

3
√
x2 + 17
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.12 problem 2(d)
Internal problem ID [5507]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

csc(x)y′ − csc(y) = 0

With initial conditions [
y
(π
2

)
= 1
]

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 10� �
dsolve([csc(x)*diff(y(x),x)=csc(y(x)),y(1/2*Pi) = 1],y(x), singsol=all)� �

y(x) = arccos (cos(x) + cos(1))

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 11� �
DSolve[{Csc[x]*y'[x]==Csc[y[x]],{y[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcCos(cos(x) + cos(1))
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43.8.13 problem 2(e)
Internal problem ID [5508]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(e).
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − x+ y

x− y
= 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.394 (sec). Leaf size: 30� �
dsolve([diff(y(x),x)=(x+y(x))/(x-y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) =
sin
(
RootOf

(
4_Z − 2 ln

(
1

cos(_Z)2

)
− 4 ln(x) + 2 ln(2)− π

))
x

cos
(
RootOf

(
4_Z − 2 ln

(
1

cos(_Z)2

)
− 4 ln(x) + 2 ln(2)− π

))
3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 46� �
DSolve[{y'[x]==(x+y[x])/(x-y[x]),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2 log

(
y(x)2
x2 + 1

)
− ArcTan

(
y(x)
x

)
= 1

4(2 log(2)− π)− log(x), y(x)
]
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.14 problem 2(f)
Internal problem ID [5509]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(f).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y′ − x2 + 2y2
x2 − 2y2 = 0

With initial conditions

[y(0) = 1]

7 Solution by Maple� �
dsolve([diff(y(x),x)=(x^2+2*y(x)^2)/(x^2-2*y(x)^2),y(0) = 1],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x]==(x^2+2*y[x]^2)/(x^2-2*y[x]^2),{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.15 problem 2(g)
Internal problem ID [5510]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(g).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2 cos(y)x− x2 sin(y)y′ = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.766 (sec). Leaf size: 11� �
dsolve([2*x*cos(y(x))-x^2*sin(y(x))*diff(y(x),x)=0,y(1) = 1],y(x), singsol=all)� �

y(x) = arccos
(
cos(1)
x2

)

3 Solution by Mathematica
Time used: 4.316 (sec). Leaf size: 12� �
DSolve[{2*x*Cos[y[x]]-x^2*Sin[y[x]]*y'[x]==0,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec−1 (x2 sec(1)
)
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.16 problem 2(h)
Internal problem ID [5511]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 2(h).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

1
y
− xy′

y2
= 0

With initial conditions

[y(0) = 2]

7 Solution by Maple� �
dsolve([1/y(x)-x/y(x)^2*diff(y(x),x)=0,y(0) = 2],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{1/y[x]-x/y[x]^2*y'[x]==0,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.17 problem 4(a)
Internal problem ID [5512]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 14� �
dsolve(y(x)*diff(y(x),x$2)-(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = ec1xc2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14� �
DSolve[y[x]*y''[x]-(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
c1x

7407



43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.18 problem 4(b)
Internal problem ID [5513]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 4(b).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

xy′′ − y′ + 2(y′)3 = 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 37� �
dsolve(x*diff(y(x),x$2)=diff(y(x),x)-2*(diff(y(x),x))^3,y(x), singsol=all)� �

y(x) =
√
2x2 − c1

2 + c2

y(x) = −
√

2x2 − c1
2 + c2

3 Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 96� �
DSolve[x*y''[x]==y'[x]-2*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
2
√
2x2 + e2c1

y(x) → 1
2
√
2x2 + e2c1 + c2

y(x) → −
√
x2

√
2

+ c2

y(x) →
√
x2

√
2

+ c2
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43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.19 problem 4(c)
Internal problem ID [5514]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 4(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + y′ = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 24� �
dsolve(y(x)*diff(y(x),x$2)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = eRootOf(−ec1 expIntegral(1,−_Z+c1)+x+c2)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 26� �
DSolve[y[x]*y''[x]+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[−ec1ExpIntegralEi(log(#1)− c1)&] [x+ c2]

7409



43.8. Chapter 1. What is a differential . . . CHAPTER 43. DIFFERENTIAL . . .

43.8.20 problem 4(d)
Internal problem ID [5515]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 1. What is a differential equation. Problems for Review and Discovery. Page 53
Problem number: 4(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ − 3y′ − 5x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x$2)-3*diff(y(x),x)=5*x,y(x), singsol=all)� �

y(x) = (2c1x2 − 5)2

16c1
+ c2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23� �
DSolve[x*y''[x]-3*y'[x]==5*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x

2(−5 + c1x
2)+ c2
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9 Chapter 2. Second-Order Linear Equations.
Section 2.1. Linear Equations with Constant
Coefficients. Page 62
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.1 problem 1(a)
Internal problem ID [5516]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + e−3xc2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]+y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2e5x + c1
)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.2 problem 1(b)
Internal problem ID [5517]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2x+ c1)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.3 problem 1(c)
Internal problem ID [5518]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 8y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
2x

√
2
)
+ c2 cos

(
2x

√
2
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
2
√
2 x
)
+ c2 sin

(
2
√
2 x
)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.4 problem 1(d)
Internal problem ID [5519]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ − 4y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(2*diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin(x) + c2ex cos(x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[2*y''[x]-4*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(x) + c1 sin(x))
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.5 problem 1(e)
Internal problem ID [5520]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y''[x]-4*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(c2x+ c1)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.6 problem 1(f)
Internal problem ID [5521]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 9y′ + 20y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)-9*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �

y(x) = e4xc1 + c2e5x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-9*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e4x(c2ex + c1)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.7 problem 1(g)
Internal problem ID [5522]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 2y′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(2*diff(y(x),x$2)+2*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(√
5 x

2

)
+ c2e−

x
2 cos

(√
5 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[2*y''[x]+2*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2

(
c2 cos

(√
5 x

2

)
+ c1 sin

(√
5 x

2

))
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.8 problem 1(h)
Internal problem ID [5523]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 12y′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(4*diff(y(x),x$2)-12*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
3x
2 + c2e

3x
2 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[x]-12*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x/2(c2x+ c1)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.9 problem 1(i)
Internal problem ID [5524]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) = sin(x)c1 + cos(x)c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.10 problem 1(j)
Internal problem ID [5525]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(j).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 25y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+25*y(x)=0,y(x), singsol=all)� �

y(x) = c1e3x sin (4x) + c2e3x cos (4x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26� �
DSolve[y''[x]-6*y'[x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x(c2 cos(4x) + c1 sin(4x))
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43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.11 problem 1(k)
Internal problem ID [5526]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(k).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ + 20y′ + 25y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(4*diff(y(x),x$2)+20*diff(y(x),x)+25*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
5x
2 + c2e−

5x
2 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[4*y''[x]+20*y'[x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x/2(c2x+ c1)

7422



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.12 problem 1(l)
Internal problem ID [5527]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(l).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x sin
(
x
√
2
)
+ c2e−x cos

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 34� �
DSolve[y''[x]+2*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c2 cos

(√
2 x
)
+ c1 sin

(√
2 x
))

7423



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.13 problem 1(m)
Internal problem ID [5528]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(m).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)=4*y(x),y(x), singsol=all)� �

y(x) = e2xc1 + c2e−2x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''[x]==4*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1e4x + c2
)

7424



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.14 problem 1(n)
Internal problem ID [5529]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(n).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′ − 8y′ + 7y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(4*diff(y(x),x$2)-8*diff(y(x),x)+7*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex sin
(√

3 x

2

)
+ c2ex cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
DSolve[4*y''[x]-8*y'[x]+7*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))

7425



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.15 problem 1(o)
Internal problem ID [5530]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(o).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + y′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(2*diff(y(x),x$2)+diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e−x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24� �
DSolve[2*y''[x]+y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
c1e

3x/2 + c2
)

7426



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.16 problem 1(p)
Internal problem ID [5531]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(p).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x sin(x) + c2e−2x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+4*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2 cos(x) + c1 sin(x))

7427



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.17 problem 1(q)
Internal problem ID [5532]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(q).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x sin(x) + c2e−2x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]+4*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2 cos(x) + c1 sin(x))

7428



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.18 problem 1(r)
Internal problem ID [5533]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 1(r).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ − 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−5x + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+4*y'[x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−5x + c2e

x

7429



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.19 problem 2(a)
Internal problem ID [5534]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 5y′ + 6y = 0

With initial conditions

[y(1) = e2, y′(1) = 3 e2]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=0,y(1) = exp(2), D(y)(1) = 3*exp(2)],y(x), singsol=all)� �

y(x) = e3x−1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[{y''[x]-5*y'[x]+6*y[x]==0,{y[1]==Exp[2],y'[1]==3*Exp[2]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x−1

7430



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.20 problem 2(b)
Internal problem ID [5535]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 5y = 0

With initial conditions

[y(0) = 3, y′(0) = 11]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)-6*diff(y(x),x)+5*y(x)=0,y(0) = 3, D(y)(0) = 11],y(x), singsol=all)� �

y(x) = ex + 2 e5x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]-5*y'[x]+6*y[x]==0,{y[0]==3,y'[0]==11}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x(5ex − 2)

7431



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.21 problem 2(c)
Internal problem ID [5536]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 9y = 0

With initial conditions

[y(0) = 0, y′(0) = 5]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 11� �
dsolve([diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), singsol=all)� �

y(x) = 5 e3xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13� �
DSolve[{y''[x]-6*y'[x]+9*y[x]==0,{y[0]==0,y'[0]==5}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5e3xx

7432



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.22 problem 2(d)
Internal problem ID [5537]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 5y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 16� �
dsolve([diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−2x(cos(x) + 2 sin(x))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]+4*y'[x]+5*y[x]==0,{y[0]==1,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(2 sin(x) + cos(x))

7433



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.23 problem 2(e)
Internal problem ID [5538]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 4y′ + 2y = 0

With initial conditions [
y(0) = −1, y′(0) = 2 + 3

√
2
]

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 24� �
dsolve([diff(y(x),x$2)+4*diff(y(x),x)+2*y(x)=0,y(0) = -1, D(y)(0) = 2+3*2^(1/2)],y(x), singsol=all)� �

y(x) = e
(
−2+

√
2
)
x − 2 e−

(
2+

√
2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{y''[x]+4*y'[x]+2*y[x]==0,{y[0]==-1,y'[0]==2+3*Sqrt[2]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
−
((

2+
√
2
)
x
)(

e2
√
2 x − 2

)

7434



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.24 problem 2(f)
Internal problem ID [5539]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 2(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 8y′ − 9y = 0

With initial conditions

[y(1) = 2, y′(1) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)+8*diff(y(x),x)-9*y(x)=0,y(1) = 2, D(y)(1) = 0],y(x), singsol=all)� �

y(x) = e9−9x

5 + 9 ex−1

5

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[{y''[x]+8*y'[x]-9*y[x]==0,{y[1]==2,y'[1]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

9−9x + 9ex−1

5

7435



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.25 problem 5(a)
Internal problem ID [5540]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ + 10y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+10*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (3 ln(x))
x

+ c2 cos (3 ln(x))
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]+3*x*y'[x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 cos(3 log(x)) + c1 sin(3 log(x))
x

7436



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.26 problem 5(b)
Internal problem ID [5541]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + 10xy′ + 8y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(2*x^2*diff(y(x),x$2)+10*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x2 + c2 ln(x)

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[2*x^2*y''[x]+10*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c2 log(x) + c1
x2

7437



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.27 problem 5(c)
Internal problem ID [5542]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2xy′ − 12y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = x3c1 +
c2
x4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+2*x*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
7 + c1
x4

7438



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.28 problem 5(d)
Internal problem ID [5543]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4x2y′′ − 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(4*x^2*diff(y(x),x$2)-3*y(x)=0,y(x), singsol=all)� �

y(x) = x
3
2 c1 +

c2√
x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[4*x^2*y''[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1√
x

7439



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.29 problem 5(e)
Internal problem ID [5544]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 3xy′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2c2 log(x) + c1)

7440



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.30 problem 5(f)
Internal problem ID [5545]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(f).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + 2xy′ − 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+2*x*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5 + c1
x3

7441



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.31 problem 5(g)
Internal problem ID [5546]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2xy′ + 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(√
11 ln(x)

2

)
√
x

+
c2 cos

(√
11 ln(x)

2

)
√
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+2*x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2 cos

(
1
2

√
11 log(x)

)
+ c1 sin

(
1
2

√
11 log(x)

)
√
x

7442



43.9. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.9.32 problem 5(h)
Internal problem ID [5547]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(h).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
√
2 + c2x

−
√
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28� �
DSolve[x^2*y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
−
√
2 + c2x

√
2
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43.9.33 problem 5(i)
Internal problem ID [5548]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with Constant
Coefficients. Page 62
Problem number: 5(i).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 16y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-16*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
4 + c2

x4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
8 + c1
x4
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10 Chapter 2. Second-Order Linear Equations.
Section 2.2. THE METHOD OF
UNDETERMINED COEFFICIENTS. Page 67

Local contents
43.10.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7446
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.1 problem 1(a)
Internal problem ID [5549]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ − 10y − 6 e4x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)-10*y(x)=6*exp(4*x),y(x), singsol=all)� �

y(x) = e−5xc2 + e2xc1 +
e4x
3

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 31� �
DSolve[y''[x]+3*y'[x]-10*y[x]==6*Exp[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e4x

3 + c1e
−5x + c2e

2x
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.2 problem 1(b)
Internal problem ID [5550]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 3 sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)+4*y(x)=3*sin(x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 + sin(x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22� �
DSolve[y''[x]+4*y[x]==3*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1 cos(2x) + c2 sin(2x)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.3 problem 1(c)
Internal problem ID [5551]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 10y′ + 25y − 14 e−5x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+10*diff(y(x),x)+25*y(x)=14*exp(-5*x),y(x), singsol=all)� �

y(x) = e−5xc2 + x e−5xc1 + 7x2e−5x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[x]+10*y'[x]+25*y[x]==14*Exp[-5*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−5x(x(7x+ c2) + c1)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.4 problem 1(d)
Internal problem ID [5552]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 5y − 25x2 − 12 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+5*y(x)=25*x^2+12,y(x), singsol=all)� �

y(x) = ex sin (2x) c2 + ex cos (2x) c1 + 5x2 + 4x+ 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[y''[x]-2*y'[x]+5*y[x]==25*x^2+12,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(5x+ 4) + ex(c2 cos(2x) + c1 sin(2x)) + 2
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.5 problem 1(e)
Internal problem ID [5553]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 6y − 20 e−2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-6*y(x)=20*exp(-2*x),y(x), singsol=all)� �

y(x) = c2e3x + c1e−2x − 4 e−2xx

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[y''[x]-y'[x]-6*y[x]==20*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5e

−2x(−20x+ 5c2e5x − 4 + 5c1
)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.6 problem 1(f)
Internal problem ID [5554]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − 14 sin (2x) + 18 cos (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=14*sin(2*x)-18*cos(2*x),y(x), singsol=all)� �

y(x) = e2xc1 + c2ex + 2 sin (2x) + 3 cos (2x)

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 31� �
DSolve[y''[x]-3*y'[x]+2*y[x]==14*Sin[2*x]-18*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sin(2x) + 3 cos(2x) + ex(c2ex + c1)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.7 problem 1(g)
Internal problem ID [5555]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 2 cos(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+y(x)=2*cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[y''[x]+y[x]==2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (1 + c1) cos(x) + (x+ c2) sin(x)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.8 problem 1(h)
Internal problem ID [5556]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 2y′ − 12x+ 10 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)=12*x-10,y(x), singsol=all)� �

y(x) = e2xc1
2 − 3x2 + 2x+ c2

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 26� �
DSolve[y''[x]-2*y'[x]==12*x-10,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (2− 3x)x+ 1
2c1e

2x + c2
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.9 problem 1(i)
Internal problem ID [5557]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(i).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + y − 6 ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=6*exp(x),y(x), singsol=all)� �

y(x) = c2ex + exc1x+ 3 exx2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20� �
DSolve[y''[x]-2*y'[x]+y[x]==6*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x(3x+ c2) + c1)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.10 problem 1(j)
Internal problem ID [5558]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(j).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ + 2y − sin(x)ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=exp(x)*sin(x),y(x), singsol=all)� �

y(x) = ex sin(x)c2 + ex cos(x)c1 +
ex(−x cos(x) + sin(x))

2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[y''[x]-2*y'[x]+2*y[x]==Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

x((x− 2c2) cos(x)− 2c1 sin(x))
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.11 problem 1(k)
Internal problem ID [5559]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 1(k).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − 10x4 − 2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=10*x^4+2,y(x), singsol=all)� �

y(x) = −e−xc1 − 120x2 + 40x3 − 10x4 + 2x5 + 242x+ c2

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 35� �
DSolve[y''[x]+y'[x]==10*x^4+2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x(x(x((x− 5)x+ 20)− 60) + 121)− c1e
−x + c2
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.12 problem 3(a)
Internal problem ID [5560]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − 4 cos (2x)− 6 cos(x)− 8x2 + 4x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+4*y(x)=4*cos(2*x)+6*cos(x)+8*x^2-4*x,y(x), singsol=all)� �
y(x) = sin (2x) c2 + cos (2x) c1 + 2x cos(x) sin(x) + 2x2 + (cos2(x))

2 − 5
4 + 2 cos(x)− x

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 39� �
DSolve[y''[x]+4*y[x]==4*Cos[2*x]+6*Cos[x]+8*x^2-4*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)(2x+ 1) + 2 cos(x) +
(
1
2 + c1

)
cos(2x) + (x+ c2) sin(2x)
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43.10.13 problem 3(b)
Internal problem ID [5561]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − 2 sin (3x)− 4 sin(x) + 26 e−2x − 27x3 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$2)+9*y(x)=2*sin(3*x)+4*sin(x)-26*exp(-2*x)+27*x^3,y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 − 2x+ sin (3x)
2 + 3x3 − 2 e−2x + sin(x)

2 − cos (3x)x
3

3 Solution by Mathematica
Time used: 0.772 (sec). Leaf size: 51� �
DSolve[y''[x]+9*y[x]==2*Sin[3*x]+4*Sin[x]-26*Exp[-2*x]+27*x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3 − 2x− 2e−2x + sin(x)
2 +

(
−x

3 + c1
)
cos(3x) +

(
1
18 + c2

)
sin(3x)
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43.10. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.10.14 problem 4(a)
Internal problem ID [5562]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3y − e2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-3*y(x)=exp(2*x),y(x), singsol=all)� �

y(x) = e
√
3 xc2 + e−

√
3 xc1 + e2x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 36� �
DSolve[y''[x]-3*y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x + c1e
√
3 x + c2e

−
√
3 x
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43.10.15 problem 4(b)
Internal problem ID [5563]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UNDE-
TERMINED COEFFICIENTS. Page 67
Problem number: 4(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ + y′ − sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$3)+diff(y(x),x)=sin(x),y(x), singsol=all)� �

y(x) = sin(x)c1 − cos(x)c2 −
sin(x)x

2 − cos(x) + c3

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 31� �
DSolve[y'''[x]+y'[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2(1 + 2c2) cos(x) +

(
−x

2 + c1
)
sin(x) + c3
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11 Chapter 2. Second-Order Linear Equations.
Section 2.3. THE METHOD OF VARIATION
OF PARAMETERS. Page 71

Local contents
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.1 problem 1(a)
Internal problem ID [5564]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − tan (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+4*y(x)=tan(2*x),y(x), singsol=all)� �

y(x) = sin (2x) c2 + cos (2x) c1 −
cos (2x) ln

(
1+sin(2x)
cos(2x)

)
4

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 37� �
DSolve[y''[x]+4*y[x]==Tan[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
(−1 + 4c2) sin(2x)− cos(2x)

(
tanh−1(sin(2x))− 4c1

))
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.2 problem 1(b)
Internal problem ID [5565]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − e−x ln(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(-x)*ln(x),y(x), singsol=all)� �

y(x) = c2e−x + x e−xc1 +
x2(2 ln(x)− 3) e−x

4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 36� �
DSolve[y''[x]+2*y'[x]+y[x]==Exp[-x]*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x
(
−3x2 + 2x2 log(x) + 4c2x+ 4c1

)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.3 problem 1(c)
Internal problem ID [5566]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ − 3y − 64x e−x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=64*x*exp(-x),y(x), singsol=all)� �

y(x) = c2e3x + e−xc1 +
(
−8x2 − 4x

)
e−x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 31� �
DSolve[y''[x]-2*y'[x]-3*y[x]==64*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
−4x(2x+ 1) + c2e

4x − 1 + c1
)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.4 problem 1(d)
Internal problem ID [5567]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 5y − e−x sec (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=exp(-x)*sec(2*x),y(x), singsol=all)� �

y(x) = e−x sin (2x) c2 + e−x cos (2x) c1 +

(
2x sin (2x)− cos (2x) ln

(
1

cos(2x)

))
e−x

4

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 42� �
DSolve[y''[x]+2*y'[x]+5*y[x]==Exp[-x]*Sec[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x(2(x+ 2c1) sin(2x) + cos(2x)(log(cos(2x)) + 4c2))
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.5 problem 1(e)
Internal problem ID [5568]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 3y′ + y − e−3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(2*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=exp(-3*x),y(x), singsol=all)� �

y(x) = −2 e−xc1 +
e−3x

10 + e−x
2 c2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 45� �
DSolve[y''[x]+3*y'[x]+y[x]==Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x + c1e
− 1

2

(
3+

√
5
)
x + c2e

1
2

(√
5 −3

)
x
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.6 problem 1(f)
Internal problem ID [5569]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 3y′ + 2y − 1
1 + e−x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=1/(1+exp(-x)),y(x), singsol=all)� �

y(x) = (c1ex − ln (ex)− ln (ex) ex + ln (ex + 1) (ex + 1)− 1 + c2) ex

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 34� �
DSolve[y''[x]-3*y'[x]+2*y[x]==1/(1+Exp[-x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
2(ex + 1) tanh−1 (2ex + 1) + c2e

x − 1 + c1
)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.7 problem 2(a)
Internal problem ID [5570]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x)x− ln
(

1
cos(x)

)
cos(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c2) sin(x) + cos(x)(log(cos(x)) + c1)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.8 problem 2(b)
Internal problem ID [5571]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
cot2(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+y(x)=cot(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − 2− cos(x) ln
(
1− cos(x)
sin(x)

)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 34� �
DSolve[y''[x]+y[x]==Cot[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(x) + cos(x)
(
− log

(
sin
(x
2

))
+ log

(
cos
(x
2

))
+ c1

)
− 2
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.9 problem 2(c)
Internal problem ID [5572]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − cot (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+y(x)=cot(2*x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
sin(x) ln

(
1−cos(x)
sin(x)

)
2 +

cos(x) ln
(

sin(x)+1
cos(x)

)
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 45� �
DSolve[y''[x]+y[x]==Cot[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
sin(x)

(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ 2c2

)
+ cos(x)

(
tanh−1(sin(x)) + 2c1

))
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.10 problem 2(d)
Internal problem ID [5573]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − x cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+y(x)=x*cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
x cos(x)

4 + x2 sin(x)
4 − sin(x)

4

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34� �
DSolve[y''[x]+y[x]==x*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
((
2x2 − 1 + 8c2

)
sin(x) + 2(x+ 4c1) cos(x)

)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.11 problem 2(e)
Internal problem ID [5574]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − tan(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=tan(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − cos(x) ln
(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 49� �
DSolve[y''[x]+y[x]==Tan[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c2 sin(x) + cos(x)

(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.12 problem 2(f)
Internal problem ID [5575]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) tan(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+y(x)=sec(x)*tan(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + ln
(

1
cos(x)

)
sin(x)− sin(x) + x cos(x)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 25� �
DSolve[y''[x]+y[x]==Sec[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1) cos(x) + sin(x)(− log(cos(x))− 1 + c2)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.13 problem 2(g)
Internal problem ID [5576]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 2(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sec(x) csc(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+y(x)=sec(x)*csc(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin(x) ln
(
1− cos(x)
sin(x)

)
− cos(x) ln

(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 66� �
DSolve[y''[x]+y[x]==Sec[x]*Csc[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)
(
log
(
cos
(x
2

)
− sin

(x
2

))
− log

(
sin
(x
2

)
+ cos

(x
2

))
+ c1

)
+ sin(x)

(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))
+ c2

)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.14 problem 3
Internal problem ID [5577]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + y − 2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=2*x,y(x), singsol=all)� �

y(x) = c2ex + exc1x+ 2x+ 4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[y''[x]+2*y'[x]+y[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2(x− 2) + e−x(c2x+ c1)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.15 problem 4
Internal problem ID [5578]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 6y − e−x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-6*y(x)=exp(-x),y(x), singsol=all)� �

y(x) = c2e3x + c1e−2x − e−x

4

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-6*y[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−x

4 + c1e
−2x + c2e

3x
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.16 problem 5(a)
Internal problem ID [5579]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 5(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ − 2xy′ + 2y −

(
x2 − 1

)2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve((x^2-1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=(x^2-1)^2,y(x), singsol=all)� �

y(x) = c2x+
(
x2 + 1

)
c1 +

1
2 + x4

6

3 Solution by Mathematica
Time used: 2.836 (sec). Leaf size: 96� �
DSolve[(x^2-1)*y''[x]-2*x*y'[x]+2*y[x]==(x^2-1)^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x

(
x5 − 4x3 + 2x2 − 6c1

√
− (x2 − 1)2 x+ 6(2c1 − c2)

√
− (x2 − 1)2 + 3x− 2

)
− 6c1

√
− (x2 − 1)2

6 (x2 − 1)
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.17 problem 5(b)
Internal problem ID [5580]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 5(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve (
x2 + x

)
y′′ +

(
−x2 + 2

)
y′ − (2 + x) y − x(1 + x)2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve((x^2+x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)-(2+x)*y(x)=x*(x+1)^2,y(x), singsol=all)� �

y(x) = c2
x
+ c1ex −

x2

3 − x− 1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 45� �
DSolve[(x^2+x)*y''[x]+(2-x^2)*y'[x]-(2+x)*y[x]==x*(x+1)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

3 − x+
√
2 c2e

x+ 1
2 + c1√

2e x
− 1
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43.11. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.11.18 problem 5(c)
Internal problem ID [5581]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 5(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + xy′ − y − (1− x)2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 16� �
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=(1-x)^2,y(x), singsol=all)� �

y(x) = c2x+ c1ex + x2 + 1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 22� �
DSolve[(1-x)*y''[x]+x*y'[x]-y[x]==(1-x)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + x− c2x+ c1e
x + 1
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43.11.19 problem 5(d)
Internal problem ID [5582]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 5(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (1 + x) y′ + y − x2e2x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)-(1+x)*diff(y(x),x)+y(x)=x^2*exp(2*x),y(x), singsol=all)� �

y(x) = (x+ 1) c2 + c1ex +
(x− 1) e2x

2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 31� �
DSolve[x*y''[x]-(1+x)*y'[x]+y[x]==x^2*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x(x− 1) + c1e
x − c2(x+ 1)
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43.11.20 problem 5(e)
Internal problem ID [5583]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARIA-
TION OF PARAMETERS. Page 71
Problem number: 5(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ + 2y − x e−x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=x*exp(-x),y(x), singsol=all)� �

y(x) = c2x
2 + c1x+

(
−e−x + expIntegral (1, x) (x+ 1)

)
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]-2*x*y'[x]+2*y[x]==x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−(x+ 1)ExpIntegralEi(−x) + sinh(x)− cosh(x) + c2x+ c1)
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43.12 Chapter 2. Second-Order Linear Equations.
Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Local contents
43.12.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7483
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43.12.1 problem 1(a)
Internal problem ID [5584]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

Given that one solution of the ode is

y1 = sin(x)

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve([diff(y(x),x$2)+y(x)=0,sin(x)],y(x), singsol=all)� �

y(x) = sin(x)c1 + cos(x)c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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43.12.2 problem 1(b)
Internal problem ID [5585]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)-y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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43.12. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.12.3 problem 2
Internal problem ID [5586]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ + 3y′ = 0

Given that one solution of the ode is

y1 = 1

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve([x*diff(y(x),x$2)+3*diff(y(x),x)=0,1],y(x), singsol=all)� �

y(x) = c1 +
c2
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 17� �
DSolve[x*y''[x]+3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
c1
2x2
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43.12.4 problem 3
Internal problem ID [5587]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 4y = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,x^2],y(x), singsol=all)� �

y(x) = c1x
2 + c2

x2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
4 + c1
x2
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43.12. Chapter 2. Second-Order Linear . . . CHAPTER 43. DIFFERENTIAL . . .

43.12.5 problem 4
Internal problem ID [5588]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve([(1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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43.12.6 problem 5
Internal problem ID [5589]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

Given that one solution of the ode is

y1 =
sin(x)√

x

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 19� �
dsolve([x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,x^(-1/2)*sin(x)],y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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43.12.7 problem 6(a)
Internal problem ID [5590]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 6(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′

x− 1 + y

x− 1 = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)-x/(x-1)*diff(y(x),x)+1/(x-1)*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2ex

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x/(x-1)*x*y'[x]+1/(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.12.8 problem 6(b)
Internal problem ID [5591]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 6(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2xy′ − 2y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1
x2 + c2x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x/(x-1)*x*y'[x]+1/(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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43.12.9 problem 6(c)
Internal problem ID [5592]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 6(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(2 + x) y′ + (2 + x) y = 0

Given that one solution of the ode is

y1 = x

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve([x^2*diff(y(x),x$2)-x*(x+2)*diff(y(x),x)+(x+2)*y(x)=0,x],y(x), singsol=all)� �

y(x) = c1x+ c2exx

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-x*(x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2ex + c1)
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43.12.10 problem 7
Internal problem ID [5593]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xf(x)y′ + f(x)y = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-x*f(x)*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(∫
e
∫ f(x)x2−2

x
dxdx

)
x+ c2x

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 44� �
DSolve[y''[x]-x*f[x]*y'[x]+f[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

c2

∫ x

1

exp
(
−
∫ K[2]
1 −f(K[1])K[1]dK[1]

)
K[2]2 dK[2] + c1



7492
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43.12.11 problem 8
Internal problem ID [5594]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (1 + 2x) y′ + (1 + x) y = 0

Given that one solution of the ode is

y1 = ex

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,exp(x)],y(x), singsol=all)� �

y(x) = c1ex + c2exx2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x
(
c2x

2 + 2c1
)
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43.13 Chapter 2. Section 2.7. HIGHER ORDER
LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Local contents
43.13.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7495
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43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.1 problem 1
Internal problem ID [5595]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 1.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e2x + c3ex

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[y'''[x]-3*y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + 1

2c2e
2x + c3
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43.13.2 problem 2
Internal problem ID [5596]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 2.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 3y′′ + 4y′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+4*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + ex sin(x)c2 + c3ex cos(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22� �
DSolve[y'''[x]-3*y''[x]+4*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 cos(x) + c1 sin(x) + c3)
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43.13.3 problem 3
Internal problem ID [5597]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 3.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$3)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2e−
x
2 sin

(√
3 x

2

)
+ c3e−

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 49� �
DSolve[y'''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + e−x/2

(
c2 cos

(√
3 x

2

)
+ c3 sin

(√
3 x

2

))

7497



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.4 problem 4
Internal problem ID [5598]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 4.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$3)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e
x
2 sin

(√
3 x

2

)
+ c3e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[y'''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + ex/2

(
c3 cos

(√
3 x

2

)
+ c2 sin

(√
3 x

2

))

7498



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.5 problem 5
Internal problem ID [5599]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 5.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′′ + 3y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx+ c3e−xx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[y'''[x]+3*y''[x]+3*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x(c3x+ c2) + c1)

7499



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.6 problem 6
Internal problem ID [5600]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 6.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y′′′ + 6y′′ + 4y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$4)+4*diff(y(x),x$3)+6*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx+ c3e−xx2 + c4e−xx3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
DSolve[y''''[x]+4*y'''[x]+6*y''[x]+4*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x(x(c4x+ c3) + c2) + c1)

7500



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.7 problem 7
Internal problem ID [5601]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 7.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$4)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 30� �
DSolve[y''''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c3e

−x + c2 cos(x) + c4 sin(x)

7501



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.8 problem 8
Internal problem ID [5602]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 8.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 5y′′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+4*y(x)=0,y(x), singsol=all)� �

y(x) = sin (2x) c1 + c2 cos (2x) + c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''''[x]+5*y''[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(2x) + c4 sin(x) + cos(x)(2c2 sin(x) + c3)

7502



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.9 problem 9
Internal problem ID [5603]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 9.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ − 2a2y′′ + a4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)-2*a^2*diff(y(x),x$2)+a^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax + c2eaxx+ c3e−ax + c4e−axx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[y''''[x]-2*a^2*y''[x]+a^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax(c2x+ c1) + eax(c4x+ c3)

7503



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.10 problem 10
Internal problem ID [5604]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 10.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2a2y′′ + a4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$4)+2*a^2*diff(y(x),x$2)+a^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (ax) + c2 cos (ax) + c3 sin (ax)x+ c4 cos (ax)x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[y''''[x]+2*a^2*y''[x]+a^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) cos(ax) + (c4x+ c3) sin(ax)

7504



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.11 problem 11
Internal problem ID [5605]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 11.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′′ + 2y′′ + 2y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)+2*diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx+ c3 sin(x) + c4 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29� �
DSolve[y''''[x]+2*y'''[x]+2*y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c4x+ c3) + c1 cos(x) + c2 sin(x)

7505



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.12 problem 12
Internal problem ID [5606]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 12.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 2y′′′ − 2y′′ − 6y′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)-2*diff(y(x),x$2)-6*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx+ c3e−2x sin(x) + c4e−2x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34� �
DSolve[y''''[x]+2*y'''[x]-2*y''[x]-6*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c4x+ c3) + e−2x(c2 cos(x) + c1 sin(x))

7506



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.13 problem 13
Internal problem ID [5607]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 13.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 6y′′ + 11y′ − 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+11*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e3x + c2e2x + c3ex

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[y'''[x]-6*y''[x]+11*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(ex(c3ex + c2) + c1)

7507



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.14 problem 14
Internal problem ID [5608]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 14.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + y′′′ − 3y′′ − 5y′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$4)+diff(y(x),x$3)-3*diff(y(x),x$2)-5*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e−x + c3e−xx+ c4e−xx2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[y''''[x]+y'''[x]-3*y''[x]-5*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
x(c3x+ c2) + c4e

3x + c1
)

7508



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.15 problem 15
Internal problem ID [5609]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 15.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) − 6y′′′′ − 8y′′′ + 48y′′ + 16y′ − 96y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$5)-6*diff(y(x),x$4)-8*diff(y(x),x$3)+48*diff(y(x),x$2)+16*diff(y(x),x)-96*y(x)=0,y(x), singsol=all)� �

y(x) = e6xc1 + c2e2x + c3e2xx+ c4e−2x + c5e−2xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 39� �
DSolve[y'''''[x]-6*y''''[x]-8*y'''[x]+48*y''[x]+16*y'[x]-96*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2x+ e4x(c4x+ c3) + c5e
8x + c1

)

7509



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.16 problem 16(a)
Internal problem ID [5610]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 16(a).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

y′′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$4)=0,y(x), singsol=all)� �

y(x) = 1
6x

3c1 +
1
2c2x

2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[y''''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(c4x+ c3) + c2) + c1

7510



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.17 problem 16(b)
Internal problem ID [5611]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 16(b).
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

y′′′′ − sin(x)− 24 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$4)=sin(x)+24,y(x), singsol=all)� �

y(x) = c2x
2

2 + x4 + x3c1
6 + sin(x) + c3x+ c4

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 26� �
DSolve[y''''[x]==Sin[x]+24,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + x(x(x(x+ c4) + c3) + c2) + c1

7511



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.18 problem 17
Internal problem ID [5612]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 17.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − 3y′′ + 2y′ − 10− 42 e3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$3)-3*diff(y(x),x$2)+2*diff(y(x),x)=10+42*exp(3*x),y(x), singsol=all)� �

y(x) = c2ex +
e2xc1
2 + 7 e3x + 5x+ c3

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 35� �
DSolve[y'''[x]-3*y''[x]+2*y'[x]==10+42*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 5x+ 7e3x + c1e
x + 1

2c2e
2x + c3

7512



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.19 problem 18
Internal problem ID [5613]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 18.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − y′ − 1 = 0

With initial conditions

[y(0) = 4, y′(0) = 4, y′′(0) = 4]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$3)-diff(y(x),x)=1,y(0) = 4, D(y)(0) = 4, (D@@2)(y)(0) = 4],y(x), singsol=all)� �

y(x) = −e−x

2 + 9 ex
2 − x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17� �
DSolve[{y'''[x]-y'[x]==1,{y[0]==4,y'[0]==4,y''[0]==4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ 5 sinh(x) + 4 cosh(x)

7513



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.20 problem 19(a)
Internal problem ID [5614]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 19(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x3y′′′ + 3x2y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(x^3*diff(y(x),x$3)+3*x^2*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1 +
c2
x
+ c3x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 21� �
DSolve[x^3*y'''[x]+3*x^2*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
2x + c3x+ c2

7514



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.21 problem 19(b)
Internal problem ID [5615]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 19(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

x3y′′′ + x2y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x
+ c3x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+x^2*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3x
2 + c2x+ c1

x

7515



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.22 problem 19(c)
Internal problem ID [5616]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 19(c).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ + 2x2y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+2*x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ sin (ln(x)) c2 + c3 cos (ln(x))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+2*x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3x+ c1 cos(log(x)) + c2 sin(log(x))

7516



43.13. Chapter 2. Section 2.7. HIGHER . . . CHAPTER 43. DIFFERENTIAL . . .

43.13.23 problem 20
Internal problem ID [5617]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Section 2.7. HIGHER ORDER LINEAR EQUATIONS, COUPLED HAR-
MONIC OSCILLATORS Page 98
Problem number: 20.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x3y′′′′ + 8x2y′′′ + 8xy′′ − 8y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(x^3*diff(y(x),x$4)+8*x^2*diff(y(x),x$3)+8*x*diff(y(x),x$2)-8*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2x
2 + c3

x3 + c4
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33� �
DSolve[x^3*y''''[x]+8*x^2*y'''[x]+8*x*y''[x]-8*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − c1
3x3 + c3x

2

2 − c2
x
+ c4
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43.14. Chapter 2. Problems for Review . . . CHAPTER 43. DIFFERENTIAL . . .

43.14.1 problem 1(a)
Internal problem ID [5618]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
3+

√
5
)
x

2 + c2e−
(√

5 −3
)
x

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]-3*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2

(√
5 −3

)
x
(
c2e

√
5 x + c1

)
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43.14.2 problem 1(b)
Internal problem ID [5619]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(√
3 x

2

)
+ c2e−

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))

7520



43.14. Chapter 2. Problems for Review . . . CHAPTER 43. DIFFERENTIAL . . .

43.14.3 problem 1(c)
Internal problem ID [5620]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 6y′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−3x + c2e−3xx

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y''[x]+6*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(c2x+ c1)
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43.14.4 problem 1(d)
Internal problem ID [5621]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 sin

(√
23 x

2

)
+ c2e

x
2 cos

(√
23 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]-y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2

(
c2 cos

(√
23 x

2

)
+ c1 sin

(√
23 x

2

))
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43.14.5 problem 1(e)
Internal problem ID [5622]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ − 5y − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-5*y(x)=x,y(x), singsol=all)� �

y(x) = e
(
1+

√
6
)
x
c2 + e−

(
−1+

√
6
)
x
c1 −

x

5 + 2
25

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43� �
DSolve[y''[x]-2*y'[x]-5*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

5 + c1e
x−

√
6 x + c2e

(
1+

√
6
)
x + 2

25
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43.14.6 problem 1(f)
Internal problem ID [5623]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+y(x)=exp(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
ex
2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23� �
DSolve[y''[x]+y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

2 + c1 cos(x) + c2 sin(x)
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43.14.7 problem 1(g)
Internal problem ID [5624]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 − cos(x)

3 Solution by Mathematica
Time used: 0.399 (sec). Leaf size: 47� �
DSolve[y''[x]+y'[x]+y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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43.14.8 problem 1(h)
Internal problem ID [5625]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − e3x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)-y(x)=exp(3*x),y(x), singsol=all)� �

y(x) = c2e−x + c1ex +
e3x
8

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[y''[x]-y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x

8 + c1e
x + c2e

−x
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43.14.9 problem 2(a)
Internal problem ID [5626]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 9y = 0

With initial conditions

[y(0) = 1, y′(0) = 2]

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 15� �
dsolve([diff(y(x),x$2)+9*y(x)=0,y(0) = 1, D(y)(0) = 2],y(x), singsol=all)� �

y(x) = 2 sin (3x)
3 + cos (3x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[x]+9*y[x]==0,{y[0]==1,y'[0]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3 sin(3x) + cos(3x)
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43.14.10 problem 2(b)
Internal problem ID [5627]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + 4y − x = 0

With initial conditions

[y(1) = 2, y′(1) = 1]

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 73� �
dsolve([diff(y(x),x$2)-diff(y(x),x)+4*y(x)=x,y(1) = 2, D(y)(1) = 1],y(x), singsol=all)� �
y(x)

=

((
sin
(√

15
2

)√
15 + 135 cos

(√
15
2

))
cos
(√

15 x
2

)
− sin

(√
15 x
2

)(
cos
(√

15
2

)√
15 − 135 sin

(√
15
2

)))
ex

2−
1
2

80
+ x

4 + 1
16

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 60� �
DSolve[{y''[x]-y'[x]+4*y[x]==x,{y[1]==2,y'[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
80

(
20x+ e

x−1
2

(
135 cos

(
1
2
√
15 (x− 1)

)
−

√
15 sin

(
1
2
√
15 (x− 1)

))
+ 5
)
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43.14.11 problem 2(c)
Internal problem ID [5628]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ + 5y − ex = 0

With initial conditions

[y(0) = −1, y′(0) = 1]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 29� �
dsolve([diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=exp(x),y(0) = -1, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (−9 cos (2x)− sin (2x)) e−x

8 + ex
8

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 32� �
DSolve[{y''[x]+2*y'[x]+5*y[x]==Exp[x],{y[0]==-1,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8e

−x
(
e2x − sin(2x)− 9 cos(2x)

)
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43.14.12 problem 2(d)
Internal problem ID [5629]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 3y′ + 4y − sin(x) = 0

With initial conditions [
y
(π
2

)
= 1, y′

(π
2

)
= −1

]
3 Solution by Maple
Time used: 0.157 (sec). Leaf size: 95� �
dsolve([diff(y(x),x$2)+3*diff(y(x),x)+4*y(x)=sin(x),y(1/2*Pi) = 1, D(y)(1/2*Pi) = -1],y(x), singsol=all)� �
y(x)

=

((√
7 sin

(√
7 x
2

)
+ 35 cos

(√
7 x
2

))
cos
(√

7 π
4

)
− sin

(√
7 π
4

)(√
7 cos

(√
7 x
2

)
− 35 sin

(√
7 x
2

)))
e− 3x

2 + 3π
4

42
− cos(x)

6 + sin(x)
6

3 Solution by Mathematica
Time used: 0.467 (sec). Leaf size: 70� �
DSolve[{y''[x]+3*y'[x]+4*y[x]==Sin[x],{y[Pi/2]==1,y'[Pi/2]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
42

(
7 sin(x)− 7 cos(x)

+ e
3
4 (π−2x)

(
35 cos

(
1
4
√
7 (π − 2x)

)
−

√
7 sin

(
1
4
√
7 (π − 2x)

)))
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43.14.13 problem 2(e)
Internal problem ID [5630]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − e−x = 0

With initial conditions

[y(2) = 0, y′(2) = −2]

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 50� �
dsolve([diff(y(x),x$2)+y(x)=exp(-x),y(2) = 0, D(y)(2) = -2],y(x), singsol=all)� �

y(x) = e−x

2 + ((− cos(x) + sin(x)) cos(2)− cos(x) sin(2)− sin(x) sin(2)) e−2

2
− 2 sin(x) cos(2) + 2 cos(x) sin(2)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 40� �
DSolve[{y''[x]+y[x]==Exp[-x],{y[2]==0,y'[2]==-2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
e−x +

(
4− 1

e2

)
sin(2− x)− cos(2− x)

e2

)
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43.14.14 problem 2(f)
Internal problem ID [5631]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − cos(x) = 0

With initial conditions

[y(0) = 3, y′(2) = 2]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 54� �
dsolve([diff(y(x),x$2)-y(x)=cos(x),y(0) = 3, D(y)(2) = 2],y(x), singsol=all)� �

y(x) = (sin(2)− 4) e2−x + 7 e4−x + (− sin(2) + 4) ex+2 + (−e4 − 1) cos(x) + 7 ex
2 e4 + 2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 45� �
DSolve[{y''[x]-y[x]==Cos[x],{y[0]==3,y'[2]==2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
− cos(x) + 7 cosh(x) + (7 + e2(8− 7e2 − 2 sin(2))) sinh(x)

1 + e4

)
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43.14.15 problem 2(g)
Internal problem ID [5632]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − tan(x) = 0

With initial conditions

[y(1) = 1, y′(1) = −1]

3 Solution by Maple
Time used: 0.38 (sec). Leaf size: 161� �
dsolve([diff(y(x),x$2)=tan(x),y(1) = 1, D(y)(1) = -1],y(x), singsol=all)� �
y(x)

= −i(e2i + 1) cos(1) polylog (2,−e2ix) + 2x cos(1) (e2i + 1) ln (e2ix + 1) + i(e2i + 1) cos(1) polylog (2,−e2i)− 2 cos(1) (e2i + 1) ln (e2i + 1) + (2 cos(1) ln (cos(1))x− 2x ln (cos(x)) cos(1) + (4 + 3i− ix2 + (−2− 2i)x) cos(1)− 2 sin(1) (x− 1)) e2i + 2 cos(1) ln (cos(1)) x− 2x ln (cos(x)) cos(1) + (4− i− ix2 + (−2 + 2i)x) cos(1)− 2 sin(1) (x− 1)
2 cos(1) (e2i + 1)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 82� �
DSolve[{y''[x]==Tan[x],{y[1]==1,y'[1]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
−iPolyLog

(
2,−e2ix

)
+ iPolyLog

(
2,−e2i

)
+ (−2− ix)x

+ 2x log
((
1 + e2ix

)
cos(1)

)
− 2x log(cos(x)) + (4 + i)− 2 log

(
1 + e2i

))
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43.14.16 problem 2(h)
Internal problem ID [5633]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 2y′ − ln(x) = 0

With initial conditions

[y(1) = e, y′(1) = e−1]

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 42� �
dsolve([diff(y(x),x$2)-2*diff(y(x),x)=ln(x),y(1) = exp(1), D(y)(1) = 1/exp(1)],y(x), singsol=all)� �
y(x)

=
(∫ x

1 (−e2_z1 expIntegral (1, 2_z1 ) + e2_z1 expIntegral (1, 2)− ln (_z1 ) + 2 e2_z1−3) d_z1
)

2
+ e

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 66� �
DSolve[{y''[x]-2*y'[x]==Log[x],{y[1]==Exp[1],y'[1]==1/Exp[1]}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
e2xExpIntegralEi(−2x)− ExpIntegralEi(−2)e2x + 2x+ 2e2x−3 − 2x log(x)

− log(−x) + iπ + 4e− 2
e
− 2
)
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43.14.17 problem 3(a)
Internal problem ID [5634]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − 2x+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=2*x-1,y(x), singsol=all)� �

y(x) = −c1e−2x + c2e−x + x− 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[y''[x]+3*y'[x]+2*y[x]==2*x-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e−2x(c2ex + c1)− 2
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43.14.18 problem 3(b)
Internal problem ID [5635]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3y′ + 2y − e−x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=exp(-x),y(x), singsol=all)� �

y(x) =
(
c1ex +

e−2x

6 + c2

)
ex

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 29� �
DSolve[y''[x]-3*y'[x]+2*y[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

6 + c1e
x + c2e

2x
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43.14.19 problem 3(c)
Internal problem ID [5636]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − 2y − cos(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=cos(x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 −
3 cos(x)

10 − sin(x)
10

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 34� �
DSolve[y''[x]-y'[x]-2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
10 − 3 cos(x)

10 + c1e
−x + c2e

2x
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43.14.20 problem 3(d)
Internal problem ID [5637]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − y − x ex sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-y(x)=x*exp(x)*sin(x),y(x), singsol=all)� �
y(x) = e

(√
2 −1

)
x
c2 + e−

(
1+

√
2
)
x
c1 +

ex(17 sin(x)x− 68x cos(x) + 44 sin(x) + 62 cos(x))
289

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 59� �
DSolve[y''[x]+2*y'[x]-y[x]==x*Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
289e

x((17x+ 44) sin(x) + (62− 68x) cos(x)) + e
−
((

1+
√
2
)
x
)(

c2e
2
√
2 x + c1

)
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43.14.21 problem 3(e)
Internal problem ID [5638]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − sec (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$2)+9*y(x)=sec(2*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
sin (3x)

√
2 arctanh

(√
2 sin(x)

)
6

+ 2 sin (3x) sin(x)
3 −

cos (3x)
√
2 arctanh

(
cos(x)

√
2
)

6 + 2 cos(x) cos (3x)
3

3 Solution by Mathematica
Time used: 0.305 (sec). Leaf size: 136� �
DSolve[y''[x]+9*y[x]==Sec[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

(
16 cos(2x)− 4 sin(3x)

(√
2 tanh−1

(√
2 sin(x)

)
− 6c2

)
+ cos(3x)

(
−4

√
2 tanh−1

(
tan

(x
2

)
+

√
2
)

+
√
2 log

(
−
√
2 sin(x)−

√
2 cos(x) + 2

)
−

√
2 log

(
−
√
2 sin(x) +

√
2 cos(x) + 2

)
+ iπ√

2
+ 24c1

))
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43.14.22 problem 3(f)
Internal problem ID [5639]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 4y − x ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=x*ln(x),y(x), singsol=all)� �

y(x) = c2e−2x + e−2xxc1 −
e−2x(x+ 1) expIntegral (1,−2x)

4 − 3
8 + (2x− 2) ln(x)

8

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 48� �
DSolve[y''[x]+4*y'[x]+4*y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8e

−2x(2(x+ 1)ExpIntegralEi(2x) + e2x(2(x− 1) log(x)− 3) + 8(c2x+ c1)
)
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43.14.23 problem 3(g)
Internal problem ID [5640]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + 3xy′ + y − 2
x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+y(x)=2/x,y(x), singsol=all)� �

y(x) = ln(x)c1
x

+ ln(x)2
x

+ c2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[x^2*y''[x]+3*x*y'[x]+y[x]==2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)(log(x) + c2) + c1
x
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43.14.24 problem 3(h)
Internal problem ID [5641]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
(
tan2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 66� �
dsolve(diff(y(x),x$2)+4*y(x)=tan(x)^2,y(x), singsol=all)� �
y(x) = sin (2x) c2 + cos (2x) c1

+
− cos(x) (cos2(x)− 2 ln (cos(x))− 1) cos (2x) + 2 sin (2x)

(
−
(
cos2(x)

)
sin(x)

2 + x cos(x)− sin(x)
2

)
2 cos(x)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 32� �
DSolve[y''[x]+4*y[x]==Tan[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c2) sin(2x) + cos(2x)
(
log(cos(x)) + 1

4 + c1

)
− 3

4
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43.14.25 problem 4(a)
Internal problem ID [5642]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − 3 e2x = 0

Given that one solution of the ode is

y1 = e2x

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve([diff(y(x),x$2)-y(x)=3*exp(2*x),exp(2*x)],y(x), singsol=all)� �

y(x) = c2e−x + c1ex + e2x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25� �
DSolve[y''[x]-y[x]==3*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x + c1e
x + c2e

−x
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43.14.26 problem 4(b)
Internal problem ID [5643]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y + 8 sin (3x) = 0

Given that one solution of the ode is

y1 = sin (3x)

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)+y(x)=-8*sin(3*x),sin(3*x)],y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + sin (3x) + 3 sin(x)
2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==-8*Sin[3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(3x) + c1 cos(x) + (2 + c2) sin(x)
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43.14.27 problem 4(c)
Internal problem ID [5644]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y − x2 − 2x− 2 = 0

Given that one solution of the ode is

y1 = x2

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=x^2+2*x+2,x^2],y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 46� �
DSolve[y''[x]+y'[x]+y[x]==x^2+2*x+2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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43.14.28 problem 4(d)
Internal problem ID [5645]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x− 1
x

= 0

Given that one solution of the ode is

y1 = ln(x)

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve([diff(y(x),x$2)+diff(y(x),x)=(x-1)/x,ln(x)],y(x), singsol=all)� �

y(x) =
∫ (

e−x expIntegral (1,−x) + 1 + e−xc1
)
dx+ c2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 26� �
DSolve[y''[x]+y'[x]==(x-1)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(ExpIntegralEi(x)− c1) + x− log(x) + c2
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43.15 Chapter 2. Problems for Review and Discovery.
Challenge excercises. Page 105

Local contents
43.15.1 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7548
43.15.2 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7549
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43.15. Chapter 2. Problems for Review . . . CHAPTER 43. DIFFERENTIAL . . .

43.15.1 problem 3
Internal problem ID [5646]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Challenge excercises. Page 105
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 2xy′ + 2y = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 9� �
dsolve([x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 0],y(x), singsol=all)� �

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 11� �
DSolve[{x^2*y''[x]-2*x*y'[x]+2*y[x]==0,{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2
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43.15.2 problem 4
Internal problem ID [5647]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Challenge excercises. Page 105
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y + 3 cos (2x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+9*y(x)=-3*cos(2*x),y(x), singsol=all)� �

y(x) = sin (3x) c2 + cos (3x) c1 −
3 cos (2x)

5

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 28� �
DSolve[y''[x]+9*y[x]==-3*Cos[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −3
5 cos(2x) + c1 cos(3x) + c2 sin(3x)
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43.16 Chapter 2. Problems for Review and Discovery.
Problems for Discussion and Exploration. Page
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Local contents
43.16.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7551
43.16.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7552
43.16.3 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7553
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43.16.1 problem 1
Internal problem ID [5648]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Explo-
ration. Page 105
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − cos(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)+y(x)=cos(x),y(x), singsol=all)� �

y(x) = cos(x)
2 + sin(x)

2 + e−xc1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 23� �
DSolve[y'[x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
sin(x) + cos(x) + 2c1e−x

)
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43.16.2 problem 2
Internal problem ID [5649]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Explo-
ration. Page 105
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y = 0

With initial conditions

[y(0) = −1]

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 21� �
dsolve([diff(y(x),x$2)=-3*y(x),y(0) = -1],y(x), singsol=all)� �

y(x) = c1 sin
(√

3 x
)
− cos

(√
3 x
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27� �
DSolve[{y''[x]==-3*y[x],{y[0]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos
(√

3 x
)
+ c2 sin

(√
3 x
)
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43.16.3 problem 4
Internal problem ID [5650]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Explo-
ration. Page 105
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + sin(y) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)+sin(y(x))=0,y(x), singsol=all)� �

∫ y(x) 1√
2 cos (_a) + c1

d_a − x− c2 = 0

∫ y(x)
− 1√

2 cos (_a) + c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 69� �
DSolve[y''[x]+Sin[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2am
(
1
2
√

(c1 + 2)(x+ c2)2 | 4
c1 + 2

)
y(x) → 2am

(
1
2
√

(c1 + 2)(x+ c2)2 | 4
c1 + 2

)
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.1 problem 1(a) solving using series
Internal problem ID [5651]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(a) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=8;
dsolve(diff(y(x),x)=2*x*y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + x2 + 1

2x
4 + 1

6x
6
)
y(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
AsymptoticDSolveValue[y'[x]==2*x*y[x],y[x],{x,0,7}]� �

y(x) → c1

(
x6

6 + x4

2 + x2 + 1
)
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.2 problem 1(a) solving directly
Internal problem ID [5652]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(a) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2xy = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=2*x*y(x),y(x), singsol=all)� �

y(x) = c1ex
2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 18� �
DSolve[y'[x]==2*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2

y(x) → 0
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.3 problem 1(b) solving using series
Internal problem ID [5653]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(b) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 60� �
Order:=8;
dsolve(diff(y(x),x)+y(x)=1,y(x),type='series',x=0);� �

y(x) =
(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 + 1

720x
6 − 1

5040x
7
)
y(0)

+ x− x2

2 + x3

6 − x4

24 + x5

120 − x6

720 + x7

5040 +O
(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 97� �
AsymptoticDSolveValue[y'[x]+y[x]==1,y[x],{x,0,7}]� �

y(x)→ x7

5040−
x6

720+
x5

120−
x4

24+
x3

6 − x2

2 +c1

(
− x7

5040+
x6

720−
x5

120+
x4

24−
x3

6 + x2

2 −x+1
)
+x
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.4 problem 1(b) solving directly
Internal problem ID [5654]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(b) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)+y(x)=1,y(x), singsol=all)� �

y(x) = 1 + e−xc1

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20� �
DSolve[y'[x]+y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1e
−x

y(x) → 1
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.5 problem 1(c) solving using series
Internal problem ID [5655]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(c) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 58� �
Order:=8;
dsolve(diff(y(x),x)-y(x)=2,y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
y(0)

+ 2x+ x2 + x3

3 + x4

12 + x5

60 + x6

360 + x7

2520 +O
(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 93� �
AsymptoticDSolveValue[y'[x]-y[x]==2,y[x],{x,0,7}]� �

y(x)→ x7

2520 +
x6

360 +
x5

60 +
x4

12 +
x3

3 +x2+c1

(
x7

5040 +
x6

720 +
x5

120 +
x4

24 +
x3

6 + x2

2 +x+1
)
+2x
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.6 problem 1(c) solving directly
Internal problem ID [5656]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(c) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)-y(x)=2,y(x), singsol=all)� �

y(x) = −2 + c1ex

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18� �
DSolve[y'[x]-y[x]==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 + c1e
x

y(x) → −2
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.7 problem 1(d) solving using series
Internal problem ID [5657]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(d) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 46� �
Order:=8;
dsolve(diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 + 1

720x
6 − 1

5040x
7
)
y(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53� �
AsymptoticDSolveValue[y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x7

5040 + x6

720 − x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.8 problem 1(d) solving directly
Internal problem ID [5658]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(d) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 18� �
DSolve[y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

y(x) → 0
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.9 problem 1(e) solving using series
Internal problem ID [5659]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(e) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
y(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.10 problem 1(e) solving directly
Internal problem ID [5660]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(e) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 16� �
DSolve[y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → 0
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.11 problem 1(f) solving using series
Internal problem ID [5661]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(f) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 54� �
Order:=8;
dsolve(diff(y(x),x)-y(x)=x^2,y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
y(0)

+ x3

3 + x4

12 + x5

60 + x6

360 + x7

2520 +O
(
x8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87� �
AsymptoticDSolveValue[y'[x]-y[x]==x^2,y[x],{x,0,7}]� �

y(x) → x7

2520 + x6

360 + x5

60 + x4

12 + x3

3 + c1

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.12 problem 1(f) solving directly
Internal problem ID [5662]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 1(f) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)-y(x)=x^2,y(x), singsol=all)� �

y(x) = −x2 − 2x− 2 + c1ex

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 19� �
DSolve[y'[x]-y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(x+ 2) + c1e
x − 2
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.13 problem 2(a) solving using series
Internal problem ID [5663]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(a) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 13� �
Order:=8;
dsolve(x*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

y(x) = c1x+O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 7� �
AsymptoticDSolveValue[x*y'[x]==y[x],y[x],{x,0,7}]� �

y(x) → c1x

7567



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.14 problem 2(a) solving directly
Internal problem ID [5664]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(a) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 7� �
dsolve(x*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14� �
DSolve[x*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → 0

7568



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.15 problem 2(b) solving using series
Internal problem ID [5665]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(b) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^2*diff(y(x),x)=y(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 13� �
AsymptoticDSolveValue[x^2*y'[x]==y[x],y[x],{x,0,7}]� �

y(x) → c1e
−1/x

7569



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.16 problem 2(b) solving directly
Internal problem ID [5666]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(b) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 12� �
dsolve(x^2*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1e−
1
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20� �
DSolve[x^2*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−1/x

y(x) → 0

7570



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.17 problem 2(c) solving using series
Internal problem ID [5667]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(c) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 24� �
Order:=8;
dsolve(diff(y(x),x)-(1/x)*y(x)=x^2,y(x),type='series',x=0);� �

y(x) = c1x
(
1 + O

(
x8))+ x3

(
1
2 + O

(
x5))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 15� �
AsymptoticDSolveValue[y'[x]-1/x*y[x]==x^2,y[x],{x,0,7}]� �

y(x) → x3

2 + c1x

7571



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.18 problem 2(c) solving directly
Internal problem ID [5668]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(c) solving directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − y

x
− x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)-(1/x)*y(x)=x^2,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
DSolve[y'[x]-1/x*y[x]==x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

2 + c1x

7572



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.19 problem 2(d) solving using series
Internal problem ID [5669]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 2(d) solving using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y

x
− x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x)+(1/x)*y(x)=x,y(x), singsol=all)� �

y(x) =
x3

3 + c1
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19� �
DSolve[y'[x]+1/x*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

3 + c1
x

7573



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.20 problem 3
Internal problem ID [5670]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1√
−x2 + 1

= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
Order:=8;
dsolve(diff(y(x),x)=(1-x^2)^(-1/2),y(x),type='series',x=0);� �

y(x) = y(0) + x+ x3

6 + 3x5

40 + 5x7

112 +O
(
x8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y'[x]==(1-x^2)^(-1/2),y[x],{x,0,7}]� �

y(x) → 5x7

112 + 3x5

40 + x3

6 + x+ c1

7574



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.21 problem 4
Internal problem ID [5671]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 58� �
Order:=8;
dsolve(diff(y(x),x)=1+y(x),y(x),type='series',x=0);� �

y(x) =
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
y(0)

+ x+ x2

2 + x3

6 + x4

24 + x5

120 + x6

720 + x7

5040 +O
(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 95� �
AsymptoticDSolveValue[y'[x]==1+y[x],y[x],{x,0,7}]� �

y(x)→ x7

5040 +
x6

720 +
x5

120 +
x4

24 +
x3

6 + x2

2 +c1

(
x7

5040 +
x6

720 +
x5

120 +
x4

24 +
x3

6 + x2

2 +x+1
)
+x
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43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.22 problem 5 solved using series
Internal problem ID [5672]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 5 solved using series.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x+ y = 0

With initial conditions

[y(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 20� �
Order:=8;
dsolve([diff(y(x),x)=x-y(x),y(0) = 0],y(x),type='series',x=0);� �

y(x) = 1
2x

2 − 1
6x

3 + 1
24x

4 − 1
120x

5 + 1
720x

6 − 1
5040x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{y'[x]==x-y[x],{y[0]==0}},y[x],{x,0,7}]� �

y(x) → − x7

5040 + x6

720 − x5

120 + x4

24 − x3

6 + x2

2

7576



43.17. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.17.23 problem 5 solved directly
Internal problem ID [5673]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solutions
of First-Order Differential Equations Page 162
Problem number: 5 solved directly.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − x+ y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 11� �
dsolve([diff(y(x),x)=x-y(x),y(0) = 0],y(x), singsol=all)� �

y(x) = x− 1 + e−x

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 13� �
DSolve[{y'[x]==x-y[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e−x − 1

7577



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18 Chapter 4. Power Series Solutions and Special
Functions. Section 4.3. Second-Order Linear
Equations: Ordinary Points. Page 169
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43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.1 problem 1(a)
Internal problem ID [5674]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

8x
4 − 1

48x
6
)
y(0) +

(
x− 1

3x
3 + 1

15x
5 − 1

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

105 + x5

15 − x3

3 + x

)
+ c1

(
−x6

48 + x4

8 − x2

2 + 1
)
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43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.2 problem 1(b)
Internal problem ID [5675]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 69� �
Order:=8;
dsolve(diff(y(x),x$2)-diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 − 1

24x
4 − 1

120x
5 + 1

240x
6 + 1

630x
7
)
y(0)

+
(
x+ 1

2x
2 + 1

6x
3 − 1

24x
4 − 1

30x
5 − 1

90x
6 − 1

1680x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[y''[x]-y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

630 + x6

240 − x5

120 − x4

24 − x3

6 + 1
)
+ c2

(
− x7

1680 − x6

90 − x5

30 − x4

24 + x3

6 + x2

2 + x

)

7580



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.3 problem 1(c)
Internal problem ID [5676]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′ − y − x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)-y(x)=x,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 − 1

8x
4 + 7

240x
6
)
y(0)

+
(
x− 1

6x
3 + 1

24x
5 − 1

112x
7
)
D(y)(0) + x3

6 − x5

24 + x7

112 +O
(
x8)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 77� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]-y[x]==x,y[x],{x,0,7}]� �

y(x) → x7

112 − x5

24 + x3

6 + c2

(
− x7

112 + x5

24 − x3

6 + x

)
+ c1

(
7x6

240 − x4

8 + x2

2 + 1
)
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43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.4 problem 1(d)
Internal problem ID [5677]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ − yx2 − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 72� �
Order:=8;
dsolve(diff(y(x),x$2)+diff(y(x),x)-x^2*y(x)=1,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

12x
4 − 1

60x
5 + 1

360x
6 − 1

2520x
7
)
y(0)

+
(
x− 1

2x
2 + 1

6x
3 − 1

24x
4 + 7

120x
5 − 19

720x
6 + 13

1680x
7
)
D(y)(0)

+ x2

2 − x3

6 + x4

24 − x5

120 + 13x6

720 − 11x7

1680 +O
(
x8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 126� �
AsymptoticDSolveValue[y''[x]+y'[x]+x^2*y[x]==1,y[x],{x,0,7}]� �

y(x) → 31x7

5040 − 11x6

720 − x5

120 + x4

24 − x3

6 + x2

2 + c1

(
x7

2520 − x6

360 + x5

60 − x4

12 + 1
)

+ c2

(
−37x7

5040 + 17x6

720 − x5

24 − x4

24 + x3

6 − x2

2 + x

)
7582



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.5 problem 1(e)
Internal problem ID [5678]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((1+x^2)*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 5

24x
4 − 17

144x
6
)
y(0) +

(
x− 1

3x
3 + 1

6x
5 − 13

126x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−13x7

126 + x5

6 − x3

3 + x

)
+ c1

(
−17x6

144 + 5x4

24 − x2

2 + 1
)

7583



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.6 problem 1(f)
Internal problem ID [5679]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (1 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 64� �
Order:=8;
dsolve(diff(y(x),x$2)+(1+x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 − 1

6x
3 + 1

60x
5 − 1

360x
6 − 1

840x
7
)
y(0)

+
(
x− 1

2x
2 + 1

6x
3 − 1

60x
5 + 1

360x
6 + 1

840x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 84� �
AsymptoticDSolveValue[y''[x]+(1+x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x7

840 − x6

360 + x5

60 − x3

6 + x2

2 + 1
)
+ c2

(
x7

840 + x6

360 − x5

60 + x3

6 − x2

2 + x

)

7584



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.7 problem 2
Internal problem ID [5680]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
Order:=8;
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + x2 − 1

3x
4 + 1

5x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x6

5 − x4

3 + x2 + 1
)
+ c2x
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43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.8 problem 3
Internal problem ID [5681]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

8x
4 − 1

48x
6
)
y(0) +

(
x− 1

3x
3 + 1

15x
5 − 1

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

105 + x5

15 − x3

3 + x

)
+ c1

(
−x6

48 + x4

8 − x2

2 + 1
)

7586



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.9 problem 4(a)
Internal problem ID [5682]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − xy = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=8;
dsolve([diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1 + 1
6x

3 − 1
24x

4 + 1
120x

5 + 1
240x

6 − 1
630x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{y''[x]+y'[x]-x*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,7}]� �

y(x) → − x7

630 + x6

240 + x5

120 − x4

24 + x3

6 + 1

7587



43.18. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.18.10 problem 4(b)
Internal problem ID [5683]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 4(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − xy = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
Order:=8;
dsolve([diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
2x

2 + 1
6x

3 + 1
24x

4 − 1
30x

5 + 1
90x

6 − 1
1680x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47� �
AsymptoticDSolveValue[{y''[x]+y'[x]-x*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,7}]� �

y(x) → − x7

1680 + x6

90 − x5

30 + x4

24 + x3

6 − x2

2 + x
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43.18.11 problem 5
Internal problem ID [5684]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
p+ 1

2 − x2

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 120� �
Order:=8;
dsolve(diff(y(x),x$2)+(p+1/2-x^2/4)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− (2p+ 1)x2

4 + (4p2 + 4p+ 3)x4

96 − (8p3 + 12p2 + 34p+ 15)x6

5760

)
y(0)

+
(
x− (2p+ 1)x3

12 + (4p2 + 4p+ 7)x5

480 − (8p3 + 12p2 + 58p+ 27)x7

40320

)
D(y)(0)

+O
(
x8)
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3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 142� �
AsymptoticDSolveValue[y''[x]+(p+1/2-x^2/4)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c2

(
(−4p− 2)(4p+ 2)2x7

322560 + 13(−4p− 2)x7

40320 + (4p+ 2)2x5

1920 + 1
24(−4p−2)x3+ x5

80 +x

)
+ c1

(
(−4p− 2)(4p+ 2)2x6

46080 + 7(−4p− 2)x6

5760 + 1
384(4p+ 2)2x4 + 1

8(−4p− 2)x2

+ x4

48 + 1
)
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43.18.12 problem 6
Internal problem ID [5685]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve(diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

180x
6
)
y(0) +

(
x− 1

12x
4 + 1

504x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

504 − x4

12 + x

)
+ c1

(
x6

180 − x3

6 + 1
)
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43.18.13 problem 7
Internal problem ID [5686]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ + p2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 121� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+p^2*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− p2x2

2 + p2(p2 − 4)x4

24 − p2(p4 − 20p2 + 64)x6

720

)
y(0)

+
(
x− (p2 − 1)x3

6 + (p4 − 10p2 + 9)x5

120 − (p6 − 35p4 + 259p2 − 225)x7

5040

)
D(y)(0)

+O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 155� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-x*y'[x]+p^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− p6x7

5040 + p4x7

144 + p4x5

120 − 37p2x7

720 − p2x5

12 − p2x3

6 + 5x7

112 + 3x5

40 + x3

6 + x

)
+ c1

(
− 1
720p

6x6 + p4x6

36 + p4x4

24 − 4p2x6

45 − p2x4

6 − p2x2

2 + 1
)
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43.18.14 problem 8
Internal problem ID [5687]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 2yp = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 109� �
Order:=8;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+2*p*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− p x2 + p(p− 2)x4

6 − p(p− 2) (p− 4)x6

90

)
y(0)

+
(
x− (p− 1)x3

3 + (p2 − 4p+ 3)x5

30 − (p3 − 9p2 + 23p− 15)x7

630

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 141� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+2*p*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− 1
630p

3x7 + p2x7

70 + p2x5

30 − 23px7

630 − 2px5

15 − px3

3 + x7

42 + x5

10 + x3

3 + x

)
+ c1

(
− 1
90p

3x6 + p2x6

15 + p2x4

6 − 4px6

45 − px4

3 − px2 + 1
)

7593
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43.19 Chapter 4. Power Series Solutions and Special
Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175
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43.19.1 problem 1(a)
Internal problem ID [5688]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3(x− 1) y′′ − 2(x− 1) y′ + 3xy = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^3*(x-1)*diff(y(x),x$2)-2*(x-1)*diff(y(x),x)+3*x*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 108� �
AsymptoticDSolveValue[x^3*(x-1)*y''[x]-2*(x-1)*y'[x]+3*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2e
− 1

x2

(
1731x7

320 − 795x6

128 − 51x5

40 + 63x4

32 + x3

2 − 3x2

4 + 1
)
x3

+ c1

(
−51x7

320 − 19x6

128 − 9x5

40 − 9x4

32 − x3

2 − 3x2

4 + 1
)

7595
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43.19.2 problem 1(b)
Internal problem ID [5689]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 1
)
y′′ − x(1− x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 654� �
Order:=8;
dsolve(x^2*(x^2-1)*diff(y(x),x$2)-x*(1-x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
2

1 +
√
2

−1 + 2
√
2
x+

√
2

−5 + 3
√
2
x2 + 6

√
2 − 8

57
√
2 − 81

x3 + −49
√
2 + 69

1104− 780
√
2
x4

+ 293
√
2 − 414

6108
√
2 − 8640

x5 + −2757
√
2 + 3898

114408− 80892
√
2
x6

+ 1
126

77567
√
2 − 109686(

−1 + 2
√
2
)(√

2 − 1
)(

−3 + 2
√
2
)(

−2 +
√
2
)(

−5 + 2
√
2
)(

−3 +
√
2
)(

−7 + 2
√
2
)x7

+O
(
x8)+ c2x

√
2

1 +
√
2

1 + 2
√
2
x+

√
2

5 + 3
√
2
x2 + 6

√
2 + 8

57
√
2 + 81

x3

+ 49
√
2 + 69

1104 + 780
√
2
x4 + 293

√
2 + 414

6108
√
2 + 8640

x5 + 2757
√
2 + 3898

114408 + 80892
√
2
x6

+ 1
126

77567
√
2 + 109686(

1 + 2
√
2
)(

1 +
√
2
)(

3 + 2
√
2
)(

2 +
√
2
)(

5 + 2
√
2
)(

3 +
√
2
)(

7 + 2
√
2
)x7

+O
(
x8)
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3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 10352� �
AsymptoticDSolveValue[x^2*(x^2-1)*y''[x]-x*(1-x)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �
Too large to display

7597



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.3 problem 1(c)
Internal problem ID [5690]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + (−x+ 2) y′ = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(2-x)*diff(y(x),x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*y''[x]+(2-x)*y'[x]==0,y[x],{x,0,7}]� �

y(x) → c2e
2/x
(
2835x7

2 + 315x6 + 315x5

4 + 45x4

2 + 15x3

2 + 3x2 + 3x
2 + 1

)
x3 + c1
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43.19.4 problem 1(d)
Internal problem ID [5691]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x+ 1)xy′′ − (1 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 72� �
Order:=8;
dsolve((3*x+1)*x*diff(y(x),x$2)-(x+1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
(
1− 2x+ 17

4 x2 − 289
30 x3 + 5491

240 x4 − 236113
4200 x5 + 28569673

201600 x6 − 28569673
78400 x7

+O
(
x8))+ c2

(
ln(x)

(
2x2 − 4x3 + 17

2 x4 − 289
15 x5 + 5491

120 x6 − 236113
2100 x7 +O

(
x8))

+
(
−2−4x+6x2−12x3+ 209

8 x4− 54247
900 x5+ 521849

3600 x6− 158526173
441000 x7+O

(
x8)))
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3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 118� �
AsymptoticDSolveValue[(3*x+1)*x*y''[x]-(x+1)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
27353x6 − 12886x5 + 6525x4 − 3600x3 + 1800x2 + 7200x+ 3600

3600

− 1
240x

2(5491x4 − 2312x3 + 1020x2 − 480x+ 240
)
log(x)

)
+ c2

(
28569673x8

201600 − 236113x7

4200 + 5491x6

240 − 289x5

30 + 17x4

4 − 2x3 + x2
)

7600
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43.19.5 problem 2(a)
Internal problem ID [5692]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=8;
dsolve(diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

120x
5 + 1

180x
6 − 1

5040x
7
)
y(0)

+
(
x− 1

12x
4 + 1

180x
6 + 1

504x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

504 + x6

180 − x4

12 + x

)
+ c1

(
− x7

5040 + x6

180 + x5

120 − x3

6 + 1
)

7601
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43.19.6 problem 2(b)
Internal problem ID [5693]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(x*diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2+ 1

18x
4− 53

10800x
6
)
y(0)+

(
x− 1

6x
3+ 1

60x
5− 19

15120x
7
)
D(y)(0)+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x*y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− 19x7

15120 + x5

60 − x3

6 + x

)
+ c1

(
− 53x6

10800 + x4

18 − x2

2 + 1
)

7602



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.7 problem 2(c)
Internal problem ID [5694]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 70� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 1

2x+ 1
12x

2 + 1
144x

3 − 13
2880x

4 + 29
86400x

5 + 431
3628800x

6 − 4961
203212800x

7

+O
(
x8))

+ c2

(
ln(x)

(
−x+ 1

2x
2− 1

12x
3− 1

144x
4+ 13

2880x
5− 29

86400x
6− 431

3628800x
7+O

(
x8))

+
(
1− 3

4x
2 + 2

9x
3 − 25

1728x
4 − 689

86400x
5 + 263

162000x
6 + 71809

762048000x
7 +O

(
x8)))

7603



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 121� �
AsymptoticDSolveValue[x^2*y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
2539x6 − 16185x5 − 9750x4 + 396000x3 − 1620000x2 + 1296000x+ 1296000

1296000

− x(29x5 − 390x4 + 600x3 + 7200x2 − 43200x+ 86400) log(x)
86400

)
+ c2

(
431x7

3628800 + 29x6

86400 − 13x5

2880 + x4

144 + x3

12 − x2

2 + x

)

7604



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.8 problem 2(d)
Internal problem ID [5695]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 427� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
2−

i
√
3

2

1− 1
12i

√
3 − 24

x2 + 1
1440

3i
√
3 − 1(

i
√
3 − 4

)(
−2 + i

√
3
)x4

+ 1
362880

9i
√
3 + 115(

i
√
3 − 6

)(
i
√
3 − 4

)(
−2 + i

√
3
)x6 +O

(
x8)

+ c2x
1
2+

i
√
3

2

1 + 1
12i

√
3 + 24

x2 − 1
1440

3i
√
3 + 1(

i
√
3 + 4

)(
i
√
3 + 2

)x4

+ 1
362880

9i
√
3 − 115(

i
√
3 + 6

)(
i
√
3 + 4

)(
i
√
3 + 2

)x6 +O
(
x8)
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 410� �
AsymptoticDSolveValue[x^3*y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1


(

1
5040 −

1
720
(
1+
(
1−(−1)2/3

)(
2−(−1)2/3

)) +
1

36
(
1+
(
1−(−1)2/3

)(
2−(−1)2/3

))− 1
120

6
(
1+
(
3−(−1)2/3

)(
4−(−1)2/3

))
)
x6

1 + (5− (−1)2/3) (6− (−1)2/3)

+

(
1

36
(
1+
(
1−(−1)2/3

)(
2−(−1)2/3

)) − 1
120

)
x4

1 + (3− (−1)2/3) (4− (−1)2/3) + x2

6 (1 + (1− (−1)2/3) (2− (−1)2/3))

+1

x−(−1)2/3+c2



 1
5040 −

1

720
(
1+
(
1+

3
√
−1

)(
2+

3
√
−1

)) +

1

36
(
1+
(
1+

3
√
−1

)(
2+

3
√
−1

))− 1
120

6
(
1+
(
3+

3
√
−1

)(
4+

3
√
−1

))
x6

1 +
(
5 + 3

√
−1

) (
6 + 3

√
−1

) +

(
1

36
(
1+
(
1+

3
√
−1

)(
2+

3
√
−1

)) − 1
120

)
x4

1 +
(
3 + 3

√
−1

) (
4 + 3

√
−1

) + x2

6
(
1 +

(
1 + 3

√
−1

) (
2 + 3

√
−1

))+1


x

3√−1
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.9 problem 2(e)
Internal problem ID [5696]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 2(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^4*diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 294� �
AsymptoticDSolveValue[x^4*y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1e
− 2i√

x x3/4
(
16487484152477478659746223ix13/2

2773583263632691770163200

− 4594934148364735183693ix11/2

6320013947079701299200 + 12579783586699513ix9/2

96185277197844480 − 21896783401ix7/2

579820584960

+ 856783ix5/2

41943040 − 3151ix3/2

73728 − 3986263268940827572255963529x7

207094217017907652172185600
+ 21730712888356628741772337x6

10920984100553723845017600 − 1500040357444099007x5

5129881450551705600 + 4885269094757x4

74217034874880

− 2835642457x3

108716359680 + 11659x2

524288 + 15x
512 − 3i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
−16487484152477478659746223ix13/2

2773583263632691770163200 +4594934148364735183693ix11/2

6320013947079701299200 − 12579783586699513ix9/2

96185277197844480 +21896783401ix7/2

579820584960 − 856783ix5/2

41943040 +3151ix3/2

73728 − 3986263268940827572255963529x7

207094217017907652172185600 +21730712888356628741772337x6

10920984100553723845017600 − 1500040357444099007x5

5129881450551705600 +4885269094757x4

74217034874880 − 2835642457x3

108716359680+
11659x2

524288 +15x
512 +

3i
√
x

16 +1
)
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.10 problem 3(a)
Internal problem ID [5697]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + (−1 + cos (2x)) y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 37� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)+(cos(2*x)-1)*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 2

9x
2 + 26

675x
4 − 1742

297675x
6 +O

(
x8))

+ c2x

(
1− 1

3x
2 + 17

270x
4 − 173

17010x
6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x^3*y''[x]+(Cos[2*x]-1)*y'[x]+2*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
32351x8

40186125 − 1742x6

297675 + 26x4

675 − 2x2

9 + 1
)
x2

+ c1

(
10471x8

7144200 − 173x6

17010 + 17x4

270 − x2

3 + 1
)
x
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.11 problem 3(b)
Internal problem ID [5698]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
2x4 − 5x

)
y′ +

(
3x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 51� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+(2*x^4-5*x)*diff(y(x),x)+(3*x^2+2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
4

(
1− 3

2x
2 − 1

30x
3 + 1

8x
4 + 137

1300x
5 − 19

12240x
6 − 7169

764400x
7 +O

(
x8))

+ c2x
2
(
1− 1

10x
2 − 4

57x
3 + 3

920x
4 + 32

4275x
5 + 36287

9753840x
6 − 4037

16059750x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 106� �
AsymptoticDSolveValue[4*x^2*y''[x]+(2*x^4-5*x)*y'[x]+(3*x^2+2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 4037x7

16059750 + 36287x6

9753840 + 32x5

4275 + 3x4

920 − 4x3

57 − x2

10 + 1
)
x2

+ c2

(
−7169x7

764400 − 19x6

12240 + 137x5

1300 + x4

8 − x3

30 − 3x2

2 + 1
)

4
√
x
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.12 problem 3(c)
Internal problem ID [5699]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ + 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 74� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 4

3x+ 2
3x

2 − 8
45x

3 + 4
135x

4 − 16
4725x

5 + 4
14175x

6 − 16
893025x

7 +O(x8)
)
x2 + c2

(
ln(x)

(
16x2 − 64

3 x
3 + 32

3 x
4 − 128

45 x
5 + 64

135x
6 − 256

4725x
7 +O(x8)

)
+
(
−2− 8x+ 256

9 x3 − 200
9 x4 + 5024

675 x
5 − 2912

2025x
6 + 90752

496125x
7 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 116� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+4*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
4x6

14175 − 16x5

4725 + 4x4

135 − 8x3

45 + 2x2

3 − 4x
3 + 1

)
+ c1

(
1696x6 − 8976x5 + 27900x4 − 39600x3 + 8100x2 + 8100x+ 2025

2025x2

− 8
135
(
4x4 − 24x3 + 90x2 − 180x+ 135

)
log(x)

)
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.13 problem 3(d)
Internal problem ID [5700]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 3(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ − 4x2y′ + 3xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 39� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)-4*x^2*diff(y(x),x)+3*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
5
2−

√
13
2 c1 + x

5
2+

√
13
2 c2 +O

(
x8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x^3*y''[x]-4*x^2*y'[x]+3*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x
1
2

(
5+

√
13
)
+ c2x

1
2

(
5−

√
13
)

7611



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.14 problem 4(a)
Internal problem ID [5701]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + 3y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 52� �
Order:=8;
dsolve(4*x*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
4

(
1− 1

5x+ 1
90x

2 − 1
3510x

3 + 1
238680x

4 − 1
25061400x

5 + 1
3759210000x

6

− 1
763119630000x

7 +O
(
x8))+ c2

(
1− 1

3x+ 1
42x

2 − 1
1386x

3 + 1
83160x

4

− 1
7900200x

5 + 1
1090227600x

6 − 1
206053016400x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113� �
AsymptoticDSolveValue[4*x*y''[x]+3*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1
4
√
x

(
− x7

763119630000 +
x6

3759210000 −
x5

25061400 +
x4

238680 −
x3

3510 +
x2

90 −
x

5 +1
)

+ c2

(
− x7

206053016400 + x6

1090227600 − x5

7900200 + x4

83160 − x3

1386 + x2

42 − x

3 + 1
)
7612



43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.15 problem 4(b)
Internal problem ID [5702]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 4(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2xy′′ + (−x+ 3) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(3-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1 + 1

3x+ 1
15x

2 + 1
105x

3 + 1
945x

4 + 1
10395x

5 + 1
135135x

6 + 1
2027025x

7 +O(x8)
)√

x + c1
(
1 + 1

2x+ 1
8x

2 + 1
48x

3 + 1
384x

4 + 1
3840x

5 + 1
46080x

6 + 1
645120x

7 +O(x8)
)

√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113� �
AsymptoticDSolveValue[2*x*y''[x]+(3-x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

2027025 + x6

135135 + x5

10395 + x4

945 + x3

105 + x2

15 + x

3 + 1
)

+
c2
(

x7

645120 +
x6

46080 +
x5

3840 +
x4

384 +
x3

48 +
x2

8 + x
2 + 1

)
√
x
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.16 problem 4(c)
Internal problem ID [5703]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 4(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1 + x) y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(x+1)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 7

6x+
21
40x

2− 11
80x

3+ 143
5760x

4− 13
3840x

5+ 17
46080x

6− 323
9676800x

7+O
(
x8))

+ c2

(
1− 3x+ 2x2 − 2

3x
3 + 1

7x
4 − 1

45x
5 + 4

1485x
6 − 4

15015x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 106� �
AsymptoticDSolveValue[2*x*x*y''[x]+(x+1)*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−1386072x7

35 + 20088x6

5 − 2511x5

5 + 81x4 − 18x3 + 6x2 − 3x+ 1
)

+ c2e
1
2
/
x

(
257243688x7

35 + 2381886x6

5 + 176436x5

5 + 3042x4 + 312x3 + 39x2 + 6x

+ 1
)
x3/2
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.17 problem 4(d)
Internal problem ID [5704]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 4(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + xy′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 53� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+x*diff(y(x),x)-(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
2
(
1 + 1

5x+ 1
70x

2 + 1
1890x

3 + 1
83160x

4 + 1
5405400x

5 + 1
486486000x

6 + 1
57891834000x

7 +O(x8)
)
+ c1

(
1− x− 1

2x
2 − 1

18x
3 − 1

360x
4 − 1

12600x
5 − 1

680400x
6 − 1

52390800x
7 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*y'[x]-(x+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
x7

57891834000 + x6

486486000 + x5

5405400 + x4

83160 + x3

1890 + x2

70 + x

5 + 1
)

+
c2
(
− x7

52390800 −
x6

680400 −
x5

12600 −
x4

360 −
x3

18 −
x2

2 − x+ 1
)

√
x
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.18 problem 5
Internal problem ID [5705]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

x2y′′ + xy′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 47� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 1

4x
2 + 1

64x
4 − 1

2304x
6 +O

(
x8))

+
(
1
4x

2 − 3
128x

4 + 11
13824x

6 +O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
− x6

2304 +
x4

64−
x2

4 +1
)
+c2

(
11x6

13824−
3x4

128 +
x2

4 +
(
− x6

2304 +
x4

64−
x2

4 +1
)
log(x)

)
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43.19. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.19.19 problem 6
Internal problem ID [5706]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + y′

x2 − y

x3 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(diff(y(x),x$2)+1/x^2*diff(y(x),x)-1/x^3*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17� �
AsymptoticDSolveValue[y''[x]+1/x^2*y'[x]-1/x^3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x+ c2e
1
xx
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43.19.20 problem 8
Internal problem ID [5707]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR SIN-
GULAR POINTS. Page 175
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (3x− 1) y′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(3*x-1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x^2*y''[x]+(3*x-1)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
5040x7 + 720x6 + 120x5 + 24x4 + 6x3 + 2x2 + x+ 1

)
+ c2e

−1/x

x
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43.20.1 problem 1
Internal problem ID [5708]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3xy′ + (4 + 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+(4*x+4)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2 + c1)

(
1− 4x+4x2− 16

9 x3 + 4
9x

4− 16
225x

5 + 16
2025x

6− 64
99225x

7 +O
(
x8))

+
(
8x− 12x2 + 176

27 x3 − 50
27x

4 + 1096
3375x

5 − 392
10125x

6 + 3872
1157625x

7 +O
(
x8)) c2

)
x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 158� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+(4*x+4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 64x7

99225 + 16x6

2025 − 16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2

+ c2

((
3872x7

1157625 − 392x6

10125 + 1096x5

3375 − 50x4

27 + 176x3

27 − 12x2 + 8x
)
x2

+
(
− 64x7

99225 + 16x6

2025 − 16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2 log(x)

)
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43.20.2 problem 2
Internal problem ID [5709]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 8x2y′ +
(
4x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 57� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)-8*x^2*diff(y(x),x)+(4*x^2+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
1+ x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
(ln(x)c2 + c1) +O

(
x8)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 112� �
AsymptoticDSolveValue[4*x^2*y''[x]-8*x^2*y'[x]+(4*x^2+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)

+ c2
√
x

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)
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43.20.3 problem 3(a)
Internal problem ID [5710]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 36� �
Order:=8;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

(
1− 1

6x
2 + 1

120x
4 − 1

5040x
6 +O

(
x8))+

c2
(
1− 1

2x
2 + 1

24x
4 − 1

720x
6 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x5

720 + x3

24 − x

2 + 1
x

)
+ c2

(
− x6

5040 + x4

120 − x2

6 + 1
)
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43.20.4 problem 3(b)
Internal problem ID [5711]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ +
(
x2 − 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 55� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)+(x^2-2)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
(
1 + 1

2x+ 1
20x

2 − 1
60x

3 − 1
210x

4 − 1
3360x

5 + 1
20160x

6 + 1
100800x

7 +O
(
x8))

+
c2
(
12 + 6x+ 6x2 + 5x3 + x4 − 1

5x
5 − 1

10x
6 − 3

280x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 96� �
AsymptoticDSolveValue[x^2*y''[x]-x^2*y'[x]+(x^2-2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x5

120 − x4

60 + x3

12 + 5x2

12 + x

2 + 1
x
+ 1

2

)
+ c2

(
x8

20160 − x7

3360 − x6

210 − x5

60 + x4

20 + x3

2 + x2
)
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43.20.5 problem 3(c)
Internal problem ID [5712]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ − y′ + 4yx3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 28� �
Order:=8;
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+4*x^3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

6x
4 +O

(
x8))+ c2

(
−2 + x4 +O

(
x8))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x*y''[x]-y'[x]+4*x^3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1− x4

2

)
+ c2

(
x2 − x6

6

)
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43.20.6 problem 4
Internal problem ID [5713]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1)2 y′′ − 3(x− 1) y′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 41� �
Order:=8;
dsolve((x-1)^2*diff(y(x),x$2)-3*(x-1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);� �

y(x) = (x− 1)2−
√
2 c1 + (x− 1)2+

√
2 c2 +O

(
x8)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(x-1)^2*y''[x]-3*(x-1)*y'[x]+2*y[x]==0,y[x],{x,1,7}]� �

y(x) → c1(x− 1)2+
√
2 + c2(x− 1)2−

√
2
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43.20.7 problem 5
Internal problem ID [5714]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3(1 + x)2 y′′ − (1 + x) y′ − y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 43� �
Order:=8;
dsolve(3*(x+1)^2*diff(y(x),x$2)-(x+1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=-1);� �

y(x) = (x+ 1)
2
3−

√
7
3 c1 + (x+ 1)

2
3+

√
7
3 c2 +O

(
x8)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 42� �
AsymptoticDSolveValue[3*(x+1)^2*y''[x]-(x+1)*y'[x]-y[x]==0,y[x],{x,-1,7}]� �

y(x) → c1(x+ 1)
1
3

(
2+

√
7
)
+ c2(x+ 1)

1
3

(
2−

√
7
)
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43.20.8 problem 6
Internal problem ID [5715]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 − 1
9216x

6 +O(x8)
)
+ c2

((
x2 − 1

8x
4 + 1

192x
6 +O(x8)

)
ln(x) +

(
−2 + 3

32x
4 − 7

1152x
6 +O(x8)

))
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

9216 + x5

192 − x3

8 + x

)
+ c1

(
5x6 − 90x4 + 288x2 + 1152

1152x − 1
384x

(
x4 − 24x2 + 192

)
log(x)

)
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43.20.9 problem 7
Internal problem ID [5716]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on Regular
Singular Points. Page 183
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 39� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 − 1

5040x
6 +O(x8)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x11/2

720 + x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
−x13/2

5040 + x9/2

120 − x5/2

6 +
√
x

)
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43.21. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.21.1 problem 2(a)
Internal problem ID [5717]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
3
2 − 2x

)
y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 40� �
Order:=8;
dsolve(x*(1-x)*diff(y(x),x$2)+(3/2-2*x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1− 4

3x+O(x8)
)√

x + c1
(
1− 9

2x+ 15
8 x

2 + 7
16x

3 + 27
128x

4 + 33
256x

5 + 91
1024x

6 + 135
2048x

7 +O(x8)
)

√
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+(3/2-2*x)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c2
(

135x7

2048 + 91x6

1024 +
33x5

256 + 27x4

128 + 7x3

16 + 15x2

8 − 9x
2 + 1

)
√
x

+ c1

(
1− 4x

3

)
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43.21.2 problem 2(b)
Internal problem ID [5718]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
2x2 + 2x

)
y′′ + (1 + 5x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 52� �
Order:=8;
dsolve((2*x^2+2*x)*diff(y(x),x$2)+(1+5*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x7 + x6 − x5 + x4 − x3 + x2 − x+ 1

) (√
x c1 + c2

)
+O

(
x8)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 73� �
AsymptoticDSolveValue[(2*x^2+2*x)*y''[x]+(1+5*x)*y'[x]+y[x]==0,y[x],{x,0,7}]� �
y(x)→ c1

√
x
(
−x7+x6−x5+x4−x3+x2−x+1

)
+c2

(
−x7+x6−x5+x4−x3+x2−x+1

)
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43.21.3 problem 2(x)
Internal problem ID [5719]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 2(x).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + (5x+ 4) y′ + 4y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 54� �
Order:=8;
dsolve((x^2-1)*diff(y(x),x$2)+(5*x+4)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=-1);� �
y(x) = c1

√
x+ 1

(
1+ 25

12(x+1)+ 245
96 (x+1)2+ 315

128(x+1)3+ 4235
2048(x+1)4+ 13013

8192 (x+1)5

+ 75075
65536(x+ 1)6 + 206635

262144(x+ 1)7 +O
(
(x+ 1)8

))
+ c2

(
1 + 4(x+ 1) + 6(x+ 1)2

+ 32
5 (x+1)3+ 40

7 (x+1)4+ 32
7 (x+1)5+ 112

33 (x+1)6+ 1024
429 (x+1)7+O

(
(x+1)8

))
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 139� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+(5*x+4)*y'[x]+4*y[x]==0,y[x],{x,-1,7}]� �

y(x) → c1
√
x+ 1

(
206635(x+ 1)7

262144 + 75075(x+ 1)6
65536 + 13013(x+ 1)5

8192 + 4235(x+ 1)4
2048

+ 315
128(x+ 1)3 + 245

96 (x+ 1)2 + 25(x+ 1)
12 + 1

)
+ c2

(
1024
429 (x+ 1)7 + 112

33 (x+ 1)6

+ 32
7 (x+ 1)5 + 40

7 (x+ 1)4 + 32
5 (x+ 1)3 + 6(x+ 1)2 + 4(x+ 1) + 1

)
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43.21.4 problem 2(d)
Internal problem ID [5720]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − x− 6

)
y′′ + (5 + 3x) y′ + y = 0

With the expansion point for the power series method at x = 3.

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 54� �
Order:=8;
dsolve((x^2-x-6)*diff(y(x),x$2)+(5+3*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=3);� �
y(x)

=
c2
(
1− 1

14(x− 3) + 1
133(x− 3)2 − 1

1064(x− 3)3 + 1
7714(x− 3)4 − 5

262276(x− 3)5 + 5
1704794(x− 3)6 − 5

10715848(x− 3)7 +O
(
(x− 3)8

))
(x− 3)

9
5 + c1

(
1 + 4

25(x− 3)− 2
625(x− 3)2 + 4

15625(x− 3)3 − 11
390625(x− 3)4 + 176

48828125(x− 3)5 − 616
1220703125(x− 3)6 + 2288

30517578125(x− 3)7 +O
(
(x− 3)8

))
(x− 3)

9
5

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 145� �
AsymptoticDSolveValue[(x^2-x-6)*y''[x]+(5+3*x)*y'[x]+y[x]==0,y[x],{x,3,7}]� �
y(x)

→ c1

(
−5(x− 3)7
10715848+

5(x− 3)6
1704794 − 5(x− 3)5

262276 + (x− 3)4
7714 − (x− 3)3

1064 + 1
133(x−3)2+3− x

14 +1
)

+
c2
(

2288(x−3)7
30517578125 −

616(x−3)6
1220703125 +

176(x−3)5
48828125 − 11(x−3)4

390625 + 4(x−3)3
15625 − 2

625(x− 3)2 + 4(x−3)
25 + 1

)
(x− 3)9/5
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43.21.5 problem 3
Internal problem ID [5721]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ + p2y = 0

With the expansion point for the power series method at x = 1.
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3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 338� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+p^2*y(x)=0,y(x),type='series',x=1);� �
y(x) = c1

√
x− 1

(
1 +

(
p2

3 − 1
12

)
(x− 1) +

(
1
30p

4 − 1
12p

2 + 3
160

)
(x− 1)2

+
(

1
630p

6 − 1
72p

4 + 37
1440p

2 − 5
896

)
(x− 1)3

+
(

1
22680p

8 − 1
1080p

6 + 47
8640p

4 − 3229
362880p

2 + 35
18432

)
(x− 1)4

+
(

1
1247400p

10 − 1
30240p

8 + 19
43200p

6 − 1571
725760p

4 + 10679
3225600p

2 − 63
90112

)
(x− 1)5

+
(

1
97297200p

12 − 1
1360800p

10 + 67
3628800p

8 − 2159
10886400p

6 + 153617
174182400p

4

− 550499
425779200p

2 + 231
851968

)
(x− 1)6

+
(

1
10216206000p

14 − 1
89812800p

12 + 11
23328000p

10 − 8521
914457600p

8 + 230443
2612736000p

6

− 1206053
3284582400p

4 + 2430898831
4649508864000p

2 − 143
1310720

)
(x− 1)7 +O

(
(x− 1)8

))
+ c2

(
1 + p2(x− 1) +

(
1
6p

4 − 1
6p

2
)
(x− 1)2 +

(
1
90p

6 − 1
18p

4 + 2
45p

2
)
(x− 1)3

+
(

1
2520p

8 − 1
180p

6 + 7
360p

4 − 1
70p

2
)
(x− 1)4

+
(

1
113400p

10 − 1
3780p

8 + 13
5400p

6 − 41
5670p

4 + 8
1575p

2
)
(x− 1)5

+
(

1
7484400p

12− 1
136080p

10+ 31
226800p

8− 139
136080p

6+ 479
170100p

4− 4
2079p

2
)
(x−1)6

+
(

1
681080400p

14 − 1
7484400p

12 + 1
226800p

10 − 311
4762800p

8 + 37
85050p

6 − 59
51975p

4

+ 16
21021p

2
)
(x− 1)7 +O

(
(x− 1)8

))
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 5699� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-x*y'[x]+p^2*y[x]==0,y[x],{x,1,7}]� �
Too large to display
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43.21.6 problem 5
Internal problem ID [5722]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s Hyperge-
ometric Equation. Page 187
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(1− ex) y′′ + y′

2 + exy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.164 (sec). Leaf size: 52� �
Order:=8;
dsolve((1-exp(x))*diff(y(x),x$2)+1/2*diff(y(x),x)+exp(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
2

(
1 + 1

4x+ 3
32x

2 + 7
384x

3 + 109
30720x

4 + 13
24576x

5 + 4439
61931520x

6 + 2069
247726080x

7

+O
(
x8))+ c2

(
1− 2x− x2 − 1

3x
3 − 1

12x
4 − 1

60x
5 − 1

360x
6 − 1

2520x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 109� �
AsymptoticDSolveValue[(1-Exp[x])*y''[x]+1/2*y'[x]+Exp[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

2520 − x6

360 − x5

60 − x4

12 − x3

3 − x2 − 2x+ 1
)

+ c1

(
2069x7

247726080 + 4439x6

61931520 + 13x5

24576 + 109x4

30720 + 7x3

384 + 3x2

32 + x

4 + 1
)
x3/2
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43.22 Chapter 4. Power Series Solutions and Special
Functions. Problems for review and discovert.
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43.22.1 problem 1(a)
Internal problem ID [5723]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*y(x)=x^2,y(x),type='series',x=0);� �

y(x) =
(
1− 1

3x
3 + 1

45x
6
)
y(0) +

(
x− 1

6x
4 + 1

126x
7
)
D(y)(0) + x4

12 − x7

252 +O
(
x8)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+2*x*y[x]==x^2,y[x],{x,0,7}]� �

y(x) → − x7

252 + x4

12 + c2

(
x7

126 − x4

6 + x

)
+ c1

(
x6

45 − x3

3 + 1
)
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43.22.2 problem 1(b)
Internal problem ID [5724]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ + y − x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
Order:=8;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+y(x)=x,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

24x
4 − 1

240x
6
)
y(0) +D(y)(0)x+ x3

6 + x5

60 + x7

630 +O
(
x8)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 55� �
AsymptoticDSolveValue[y''[x]-x*y'[x]+y[x]==x,y[x],{x,0,7}]� �

y(x) → x7

630 + x5

60 + x3

6 + c1

(
− x6

240 − x4

24 − x2

2 + 1
)
+ c2x
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43.22.3 problem 1(c)
Internal problem ID [5725]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − x3 + x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 63� �
Order:=8;
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=x^3-x,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

6x
3 − 1

120x
5 + 1

720x
6
)
y(0)

+
(
x− 1

2x
2+ 1

24x
4− 1

120x
5+ 1

5040x
7
)
D(y)(0)− x3

6 + x4

24 +
x5

20−
7x6

720 +
x7

5040 +O
(
x8)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 105� �
AsymptoticDSolveValue[y''[x]+y'[x]+y[x]==x^3-x,y[x],{x,0,7}]� �

y(x) → x7

5040 − 7x6

720 + x5

20 + x4

24 − x3

6 + c2

(
x7

5040 − x5

120 + x4

24 − x2

2 + x

)
+ c1

(
x6

720 − x5

120 + x3

6 − x2

2 + 1
)
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43.22.4 problem 1(d)
Internal problem ID [5726]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve(2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

4x
2 + 1

32x
4 − 1

384x
6
)
y(0) +

(
x− 1

6x
3 + 1

60x
5 − 1

840x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[2*y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

840 + x5

60 − x3

6 + x

)
+ c1

(
− x6

384 + x4

32 − x2

4 + 1
)
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43.22.5 problem 1(e)
Internal problem ID [5727]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 4

)
y′′ − y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 74� �
Order:=8;
dsolve((4+x^2)*diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

8x
2 − 1

96x
3 + 11

1536x
4 + 13

10240x
5 − 533

737280x
6 − 3809

20643840x
7
)
y(0)

+
(
x+ 1

8x
2− 1

32x
3− 5

512x
4+ 23

10240x
5+ 283

245760x
6− 1649

6881280x
7
)
D(y)(0)+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 98� �
AsymptoticDSolveValue[(4+x^2)*y''[x]-y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 3809x7

20643840 − 533x6

737280 + 13x5

10240 + 11x4

1536 − x3

96 − x2

8 + 1
)

+ c2

(
− 1649x7

6881280 + 283x6

245760 + 23x5

10240 − 5x4

512 − x3

32 + x2

8 + x

)
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43.22.6 problem 1(f)
Internal problem ID [5728]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=8;
dsolve((x^2+1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4 − 1

80x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(x^2+1)*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6

80 + x4

24 − x2

2 + 1
)
+ c2x
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43.22.7 problem 1(g)
Internal problem ID [5729]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (1 + x) y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 69� �
Order:=8;
dsolve(diff(y(x),x$2)-(x+1)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 + 1

24x
4 + 1

30x
5 + 1

60x
6 + 37

5040x
7
)
y(0)

+
(
x+ 1

2x
2 + 1

3x
3 + 1

4x
4 + 1

8x
5 + 47

720x
6 + 19

630x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[y''[x]-(x+1)*y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
37x7

5040 + x6

60 + x5

30 + x4

24 + x3

6 + 1
)
+ c2

(
19x7

630 + 47x6

720 + x5

8 + x4

4 + x3

3 + x2

2 + x

)
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43.22.8 problem 1(h)
Internal problem ID [5730]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 1(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(x− 1) y′′ + (1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 74� �
Order:=8;
dsolve((x-1)*diff(y(x),x$2)+(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

3x
3 + 3

8x
4 + 11

30x
5 + 53

144x
6 + 103

280x
7
)
y(0)

+
(
x+ 1

2x
2 + 2

3x
3 + 5

8x
4 + 19

30x
5 + 91

144x
6 + 177

280x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 98� �
AsymptoticDSolveValue[(x-1)*y''[x]+(x+1)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
103x7

280 + 53x6

144 + 11x5

30 + 3x4

8 + x3

3 + x2

2 + 1
)

+ c2

(
177x7

280 + 91x6

144 + 19x5

30 + 5x4

8 + 2x3

3 + x2

2 + x

)

7647
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43.22.9 problem 2(a)
Internal problem ID [5731]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
x2y′′ − xy′ + (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 87� �
Order:=8;
dsolve((x^2+1)*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1−i

(
1+
(
−1
5−

2i
5

)
x+
(
− 1
40 +

13i
40

)
x2+

(
71
520 +

17i
520

)
x3+

(
− 31
832−

541i
4160

)
x4

+
(
− 1423
20800 + 7i

4160

)
x5 +

(
12849
416000 + 10853i

156000

)
x6 +

(
209609
5088000 − 106907i

17808000

)
x7

+O
(
x8))+ c2x

1+i

(
1 +

(
−1
5 + 2i

5

)
x+

(
− 1
40 − 13i

40

)
x2 +

(
71
520 − 17i

520

)
x3

+
(
− 31
832 + 541i

4160

)
x4 +

(
− 1423
20800 − 7i

4160

)
x5 +

(
12849
416000 − 10853i

156000

)
x6

+
(

209609
5088000 + 106907i

17808000

)
x7 +O

(
x8))

7648
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3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 122� �
AsymptoticDSolveValue[(x^2+1)*x^2*y''[x]-x*y'[x]+(2+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
(

1
156000 + i

1248000

)
c2x

1−i
(
(6080 + 10093i)x6 − (10476− 1572i)x5

− (8220 + 19260i)x4 + (21600 + 2400i)x3 + (2400 + 50400i)x2 − (38400 + 57600i)x

+ (153600− 19200i)
)
−
(

1
1248000 + i

156000

)
c1x

1+i
(
(10093 + 6080i)x6

+ (1572− 10476i)x5 − (19260 + 8220i)x4 + (2400 + 21600i)x3 + (50400 + 2400i)x2

− (57600 + 38400i)x− (19200− 153600i)
)

7649



43.22. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.22.10 problem 2(b)
Internal problem ID [5732]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 85� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1 +

(
−1
5 − 2i

5

)
x+

(
− 1
40 + 3i

40

)
x2 +

(
3
520 − 7i

1560

)
x3

+
(
− 1
2496 + i

12480

)
x4 +

(
9

603200 + i

361920

)
x5

+
(
− 19
54288000 − 7i

36192000

)
x6 +

(
1

179829000 + 223i
40281696000

)
x7 +O

(
x8))

+ c2x
i

(
1 +

(
−1
5 + 2i

5

)
x+

(
− 1
40 − 3i

40

)
x2 +

(
3
520 + 7i

1560

)
x3

+
(
− 1
2496 − i

12480

)
x4 +

(
9

603200 − i

361920

)
x5

+
(
− 19
54288000 + 7i

36192000

)
x6 +

(
1

179829000 − 223i
40281696000

)
x7 +O

(
x8))

7650
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3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x)→
(

7
36192000 +

19i
54288000

)
c1x

i
(
ix6+(12−36i)x5−(660−780i)x4+(16800−7200i)x3

− (194400+36000i)x2+(633600+921600i)x+(1209600−2188800i)
)
−
(

19
54288000

+ 7i
36192000

)
c2x

−i
(
x6 − (36− 12i)x5 + (780− 660i)x4 − (7200− 16800i)x3

− (36000 + 194400i)x2 + (921600 + 633600i)x− (2188800− 1209600i)
)

7651
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43.22.11 problem 2(c)
Internal problem ID [5733]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − 4y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 36� �
Order:=8;
dsolve(x*diff(y(x),x$2)-4*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
5
(
1− 1

14x
2 + 1

504x
4 − 1

33264x
6 +O

(
x8))

+ c2
(
2880 + 480x2 + 120x4 − 20x6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x*y''[x]-4*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x6

144 + x4

24 + x2

6 + 1
)
+ c2

(
− x11

33264 + x9

504 − x7

14 + x5
)

7652
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43.22.12 problem 2(d)
Internal problem ID [5734]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x2y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 83� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+4*x^2*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
2−

i
2

(
1− 1

2x+
(

7
40 + i

40

)
x2 +

(
− 11
240 − i

80

)
x3 +

(
31
3264 + i

272

)
x4

+
(
− 53
32640 − 13i

16320

)
x5 +

(
3421

14492160 + 223i
1610240

)
x6

+
(
− 30269
1014451200 − 977i

48307200

)
x7 +O

(
x8))+ c2x

1
2+

i
2

(
1− 1

2x+
(

7
40 − i

40

)
x2

+
(
− 11
240 + i

80

)
x3 +

(
31
3264 − i

272

)
x4 +

(
− 53
32640 + 13i

16320

)
x5

+
(

3421
14492160 − 223i

1610240

)
x6 +

(
− 30269
1014451200 + 977i

48307200

)
x7 +O

(
x8))

7653



43.22. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 226� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x^2*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

((
3421

14492160−
223i

1610240

)
x

13
2 + i

2 −
(

53
32640−

13i
16320

)
x

11
2 + i

2 +
(

31
3264−

i

272

)
x

9
2+

i
2

−
(

11
240 − i

80

)
x

7
2+

i
2 +

(
7
40 − i

40

)
x

5
2+

i
2 − 1

2x
3
2+

i
2 + x

1
2+

i
2

)
+ c2

((
3421

14492160 + 223i
1610240

)
x

13
2 − i

2 −
(

53
32640 + 13i

16320

)
x

11
2 − i

2

+
(

31
3264 + i

272

)
x

9
2−

i
2 −

(
11
240 + i

80

)
x

7
2−

i
2 +

(
7
40 + i

40

)
x

5
2−

i
2 − 1

2x
3
2−

i
2 + x

1
2−

i
2

)

7654
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43.22.13 problem 2(e)
Internal problem ID [5735]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(e).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1− x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 40� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 1

6x− 1
120x

2 − 1
1680x

3 − 1
24192x

4 − 1
380160x

5 − 1
6589440x

6

− 1
125798400x

7 +O
(
x8))+ c2

(
1− x+O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111� �
AsymptoticDSolveValue[2*x*y''[x]+(1-x)*y'[x]+(2+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
17333x7

48432384000 − 34817x6

691891200 − 1171x5

4435200 + 121x4

40320 + 37x3

1680 − 3x2

40 − x

2 + 1
)

+ c2

(
4x7

143325 − x6

8400 − 19x5

6300 − x4

840 + 2x3

15 + x2

6 − 2x+ 1
)

7655
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43.22.14 problem 2(f)
Internal problem ID [5736]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x− 1) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 51� �
Order:=8;
dsolve(x*diff(y(x),x$2)-(x-1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
5x− 9

4x
2 + 1

18x
3 + 1

288x
4 + 1

3600x
5 + 1

43200x
6 + 1

529200x
7 +O

(
x8)) c2

+
(
1− 2x+ 1

2x
2 +O

(
x8)) (ln(x)c2 + c1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 83� �
AsymptoticDSolveValue[x*y''[x]-(x-1)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x2

2 − 2x+ 1
)

+ c2

(
x7

529200 + x6

43200 + x5

3600 + x4

288 + x3

18 − 9x2

4 +
(
x2

2 − 2x+ 1
)
log(x) + 5x

)

7656
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43.22.15 problem 2(g)
Internal problem ID [5737]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(g).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 85� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

−i

(
1 +

(
2
5 − i

5

)
x+

(
1
10 − i

20

)
x2 +

(
17
780 − i

130

)
x3 +

(
5

1248 − i

1248

)
x4

+
(

113
180960 − 7i

180960

)
x5 +

(
911

10857600 + 19i
3619200

)
x6

+
(

39799
4028169600 + 1009i

575452800

)
x7 +O

(
x8))+ c2x

i

(
1 +

(
2
5 + i

5

)
x

+
(

1
10 + i

20

)
x2 +

(
17
780 + i

130

)
x3 +

(
5

1248 + i

1248

)
x4 +

(
113

180960 + 7i
180960

)
x5

+
(

911
10857600 − 19i

3619200

)
x6 +

(
39799

4028169600 − 1009i
575452800

)
x7 +O

(
x8))

7657
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3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 122� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-x)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) →
(

59
10857600 − 17i

10857600

)
c2x

−i
(
(14 + 5i)x6 + (108 + 24i)x5 + (720 + 60i)x4

+ (4080− 240i)x3 + (19440− 3600i)x2 + (77760− 14400i)x+ (169920 + 48960i)
)

+
(

59
10857600 + 17i

10857600

)
c1x

i
(
(14− 5i)x6 + (108− 24i)x5 + (720− 60i)x4

+ (4080 + 240i)x3 + (19440 + 3600i)x2 + (77760 + 14400i)x+ (169920− 48960i)
)

7658
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43.22.16 problem 2(h)
Internal problem ID [5738]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 2(h).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
x− 3

4x
2 + 11

36x
3 − 25

288x
4 + 137

7200x
5 − 49

14400x
6 + 121

235200x
7 +O

(
x8)) c2

+
(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 + 1

720x
6 − 1

5040x
7 +O

(
x8)) (ln(x)c2 + c1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 151� �
AsymptoticDSolveValue[x*y''[x]+(x+1)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x7

5040 + x6

720 − x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
+ c2

(
121x7

235200 − 49x6

14400 + 137x5

7200

− 25x4

288 + 11x3

36 − 3x2

4 +
(
− x7

5040 + x6

720 − x5

120 + x4

24 − x3

6 + x2

2 − x+1
)
log(x)+ x

)

7659
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43.22.17 problem 3(a)
Internal problem ID [5739]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 3(a).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ + 2x2y′′ +
(
x2 + x

)
y′ + yx = 0

With the expansion point for the power series method at x = 0.

7660
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3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 1219� �
Order:=8;
dsolve(x^3*diff(y(x),x$3)+2*x^2*diff(y(x),x$2)+(x+x^2)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
1
2−

i
√
3

2

1 + 1
−1 + i

√
3
x+ 1

2
1(

−2 + i
√
3
)(

−1 + i
√
3
)x2

+ 1
6

1(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x3

+ 1
24

1(
i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x4

+ 1
120

1(
i
√
3 − 5

)(
i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x5

+ 1
720

1(
i
√
3 − 6

)(
i
√
3 − 5

)(
i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x6

+ 1
5040

1(
i
√
3 − 7

)(
i
√
3 − 6

)(
i
√
3 − 5

)(
i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x7

+O
(
x8)+ c2x

1
2+

i
√
3

2

1− 1
1 + i

√
3
x+ 1

2
1(

i
√
3 + 2

)(
1 + i

√
3
)x2

− 1
6

1(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x3

+ 1
24

1(
i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x4

− 1
120

1(
5 + i

√
3
)(

i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x5

+ 1
720

1(
i
√
3 + 6

)(
5 + i

√
3
)(

i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x6

− 1
5040

1(
i
√
3 + 7

)(
i
√
3 + 6

)(
5 + i

√
3
)(

i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x7

+O
(
x8)+c3

(
1−x+ 1

3x
2− 1

21x
3+ 1

273x
4− 1

5733x
5+ 1

177723x
6− 1

7642089x
7+O

(
x8))

7661
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 3447� �
AsymptoticDSolveValue[x^3*y'''[x]+2*x^2*y''[x]+(x+x^2)*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �
Too large to display
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43.22.18 problem 3(b)
Internal problem ID [5740]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 3(b).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ + x2y′′ − 3xy′ + y(x− 1) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 12916� �
Order:=8;
dsolve(x^3*diff(y(x),x$3)+x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+(x-1)*y(x)=0,y(x),type='series',x=0);� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 11815� �
AsymptoticDSolveValue[x^3*y'''[x]+x^2*y''[x]-3*x*y'[x]+(x-1)*y[x]==0,y[x],{x,0,7}]� �
Too large to display

7663



43.22. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.22.19 problem 3(c)
Internal problem ID [5741]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 3(c).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ − 2x2y′′ +
(
x2 + 2x

)
y′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 120� �
Order:=8;
dsolve(x^3*diff(y(x),x$3)-2*x^2*diff(y(x),x$2)+(x^2+2*x)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
(
1− 1

4x+ 1
40x

2 − 1
720x

3 + 1
20160x

4 − 1
806400x

5 + 1
43545600x

6

− 1
3048192000x

7 +O
(
x8))

+ ln(x)
(
(−240)x+ 60x2 − 6x3 + 1

3x
4 − 1

84x
5 + 1

3360x
6 − 1

181440x
7 +O

(
x8)) c2x

2

+
(
720− 908x+ 152x2 − 11x3 + 4

9x
4 − 79

7056x
5 + 517

2822400x
6 − 851

457228800x
7

+O
(
x8)) c2x

2 + 2 ln(x)
(
x3 − 1

4x
4 + 1

40x
5 − 1

720x
6 + 1

20160x
7 +O

(
x8)) c3

+
(
−24− 12x− 6x2 + 5

8x
4 − 39

400x
5 + 49

7200x
6 − 199

705600x
7 +O

(
x8)) c3
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3 Solution by Mathematica
Time used: 0.572 (sec). Leaf size: 186� �
AsymptoticDSolveValue[x^3*y'''[x]-2*x^2*y''[x]+(x^2+2*x)*y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
(x3 − 18x2 + 180x− 720)x3 log(x)

4320

+ −167x6 + 2466x5 − 17100x4 + 14400x3 + 129600x2 + 259200x+ 518400
259200

)
+ c2

(
x3(x5 − 40x4 + 1120x3 − 20160x2 + 201600x− 806400) log(x)

2419200

−x2(2941x6 − 106720x5 + 2618560x4 − 38666880x3 + 268128000x2 − 225792000x− 2032128000)
2032128000

)
+ c3

(
x9

43545600 − x8

806400 + x7

20160 − x6

720 + x5

40 − x4

4 + x3
)

7665



43.22. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

43.22.20 problem 3(d)
Internal problem ID [5742]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194
Problem number: 3(d).
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ +
(
2x3 − x2) y′′ − y′x+ y = 0

With the expansion point for the power series method at x = 0.
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3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 1506� �
Order:=8;
dsolve(x^3*diff(y(x),x$3)+(2*x^3-x^2)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c3x
(
1 + O

(
x8))+ c2x

3
2−

√
13
2

1− x+ −3 +
√
13

−4 + 2
√
13

x2 + 5−
√
13

−12 + 6
√
13

x3

+ 1
24

(
−5 +

√
13
)(

−7 +
√
13
)

(
−2 +

√
13
)(

−4 +
√
13
)x4 + 1

30
−19 + 4

√
13(

−2 +
√
13
)(

−4 +
√
13
)x5

+ 1
20

−29 + 7
√
13(

−2 +
√
13
)(

−4 +
√
13
)(

−6 +
√
13
)x6

+ 1
35

−117 + 30
√
13(

−2 +
√
13
)(

−4 +
√
13
)(

−6 +
√
13
)(

−7 +
√
13
)x7 +O

(
x8)

+c1x
3
2+

√
13
2

1−x+ 3 +
√
13

4 + 2
√
13

x2+ −5−
√
13

12 + 6
√
13

x3+ 1
24

(
5 +

√
13
)(

7 +
√
13
)

(
2 +

√
13
)(

4 +
√
13
)x4

− 1
30

19 + 4
√
13(

2 +
√
13
)(

4 +
√
13
)x5 + 1

20
29 + 7

√
13(

2 +
√
13
)(

4 +
√
13
)(

6 +
√
13
)x6

+ 1
35

−117− 30
√
13(

2 +
√
13
)(

4 +
√
13
)(

6 +
√
13
)(

7 +
√
13
)x7 +O

(
x8)
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3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 310� �
AsymptoticDSolveValue[x^3*y'''[x]+(2*x^3-x^2)*y''[x]-y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
99473x7

1008 + 1043x6

144 + 19x5

24 + 11x4

24 − x3

6 + x2

2 + x+ 1
)

+ c2e
− 2√

x

(
−279112936065458899252220570230691x13/2

160251477454333302276096

− 2430057902534044595693470483x11/2

100317681699677798400 − 1545013796231079344731x9/2

3562417673994240

− 2005991558758787x7/2

193273528320 − 43999069453x5/2

125829120 − 438565x3/2

24576
+ 14436319972596450047835320516938615783x7

897408273744266492746137600
+ 3840864007433053956366665361751x6

19260994886338137292800 + 1786308115320202497636167x5

569986827839078400

+ 319234145332261451x4

4947802324992 + 21959100963217x3

12079595520 + 117706529x2

1572864 + 2353x
512 − 29

√
x

16

+1
)
x11/4+c3e

2√
x

(
279112936065458899252220570230691x13/2

160251477454333302276096 +2430057902534044595693470483x11/2

100317681699677798400 +1545013796231079344731x9/2

3562417673994240 +2005991558758787x7/2

193273528320 +43999069453x5/2

125829120 +438565x3/2

24576 +14436319972596450047835320516938615783x7

897408273744266492746137600 +3840864007433053956366665361751x6

19260994886338137292800 +1786308115320202497636167x5

569986827839078400 +319234145332261451x4

4947802324992 +21959100963217x3

12079595520 +117706529x2

1572864 +2353x
512 +29

√
x

16 +1
)
x11/4
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43.23 Chapter 4. Power Series Solutions and Special
Functions. Problems for review and discovert.
(B) Challenge Problems . Page 194

Local contents
43.23.1 problem 1(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7670
43.23.2 problem 1(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7672
43.23.3 problem 1(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7673
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43.23.1 problem 1(a)
Internal problem ID [5743]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + x2y′ + y = 0

With the expansion point for the power series method at x = ∞.

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 207� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)+x^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=Infinity);� �

y(x) =
(
1− (x− Infinity)2

2Infinity3
+ 2(x− Infinity)3

3Infinity4
+ (−18Infinity + 1) (x− Infinity)4

24Infinity6

+ (96Infinity − 14) (x− Infinity)5

120Infinity7
+
(
−600Infinity2 + 156Infinity − 1

)
(x− Infinity)6

720Infinity9

+
(
4320Infinity2 − 1692Infinity + 30

)
(x− Infinity)7

5040Infinity10

)
y(Infinity)

+
(
x− Infinity − (x− Infinity)2

2Infinity +
(
2Infinity2 − Infinity

)
(x− Infinity)3

6Infinity4

−
(
Infinity − 4

3

)
(x− Infinity)4

4Infinity4
+
(
24Infinity3 − 58Infinity2 + Infinity

)
(x− Infinity)5

120Infinity7

+
(
−120Infinity4 + 444Infinity3 − 21Infinity2

)
(x− Infinity)6

720Infinity9

+
(
720Infinity4 − 3708Infinity3 + 324Infinity2 − Infinity

)
(x− Infinity)7

5040Infinity10

)
D(y) (Infinity)

+O
(
x8)
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 171� �
AsymptoticDSolveValue[x^3*y''[x]+x^2*y'[x]+y[x]==0,y[x],{x,Infinity,7}]� �

y(x) → c1

(
− 1
25401600x7 + 1

518400x6 − 1
14400x5 + 1

576x4 − 1
36x3 + 1

4x2 − 1
x
+ 1
)

+ c2

(
121

592704000x7 +
log(x)

25401600x7 −
49

5184000x6 −
log(x)

518400x6 +
137

432000x5 +
log(x)
14400x5

− 25
3456x4 − log(x)

576x4 + 11
108x3 + log(x)

36x3 − 3
4x2 − log(x)

4x2 + 2
x
+ log(x)

x
− log(x)

)
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43.23.2 problem 1(b)
Internal problem ID [5744]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9(x− 2)2 (x− 3) y′′ + 6x(x− 2) y′ + 16y = 0

With the expansion point for the power series method at x = ∞.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 414� �
Order:=8;
dsolve(9*(x-2)^2*(x-3)*diff(y(x),x$2)+6*x*(x-2)*diff(y(x),x)+16*y(x)=0,y(x),type='series',x=Infinity);� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 130� �
AsymptoticDSolveValue[9*(x-2)^2*(x-3)*y''[x]+6*x*(x-2)*y'[x]+16*y[x]==0,y[x],{x,Infinity,7}]� �
y(x)

→ c2

(
− 13
3x2/3 −

251
45x5/3 −

7781
810x8/3 −

22151
1215x11/3 −

669229
18225x14/3 −

216463313
2788425x17/3 −

7179886604
41826375x20/3

+ 3
√
x

)
+c1

(
−401483448544
1336967775x7 −

4666732192
40514175x6 −

822592
18225x5−

285704
15795x4−

3004
405x3−

28
9x2−

4
3x+1

)
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43.23.3 problem 1(c)
Internal problem ID [5745]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2y′x+ p(p+ 1) y = 0

With the expansion point for the power series method at x = ∞.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 1124� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+p*(p+1)*y(x)=0,y(x),type='series',x=Infinity);� �

Expression too large to display

7673



43.23. Chapter 4. Power Series Solutions . . . CHAPTER 43. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 2707� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-2*x*y'[x]+p*(p+1)*y[x]==0,y[x],{x,Infinity,7}]� �

y(x) →
(

p2x−p−7

−p2 − p+ (p+ 6)(p+ 7) +
3px−p−7

−p2 − p+ (p+ 6)(p+ 7)

+ p4x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 6)(p+ 7))

+ 6p3x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 6)(p+ 7))

+ 17p2x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 6)(p+ 7))

+ 24px−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 6)(p+ 7))

+ 12x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 6)(p+ 7))

+ p4x−p−7

(−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 6p3x−p−7

(−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 21p2x−p−7

(−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 36px−p−7

(−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ p6x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 9p5x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 45p4x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 135p3x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 254p2x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 276px−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 120x−p−7

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7))

+ 20x−p−7

(−p2 − p+ (p+ 4)(p+ 5)) (−p2 − p+ (p+ 6)(p+ 7)) +
2x−p−7

−p2 − p+ (p+ 6)(p+ 7)

+ p2x−p−5

−p2 − p+ (p+ 4)(p+ 5) +
3px−p−5

−p2 − p+ (p+ 4)(p+ 5)

+ p4x−p−5

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5))

+ 6p3x−p−5

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5))

+ 17p2x−p−5

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5))

+ 24px−p−5

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5))

+ 12x−p−5

(−p2 − p+ (p+ 2)(p+ 3)) (−p2 − p+ (p+ 4)(p+ 5)) +
2x−p−5

−p2 − p+ (p+ 4)(p+ 5)

+ p2x−p−3

−p2 − p+ (p+ 2)(p+ 3) +
3px−p−3

−p2 − p+ (p+ 2)(p+ 3) +
2x−p−3

−p2 − p+ (p+ 2)(p+ 3)

+ x−p−1
)
c1 +

(
p2xp−6

−p2 − p+ (5− p)(6− p) −
pxp−6

−p2 − p+ (5− p)(6− p)

+ p4xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (5− p)(6− p))

− 2p3xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (5− p)(6− p))

+ 5p2xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (5− p)(6− p))

− 4pxp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (5− p)(6− p))

+ p4xp−6

(−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

− 2p3xp−6

(−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

+ 9p2xp−6

(−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

− 8pxp−6

(−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

+ p6xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

− 3p5xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

+ 15p4xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

− 25p3xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))+
44p2xp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))

− 32pxp−6

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p)) (−p2 − p+ (5− p)(6− p))+
p2xp−4

−p2 − p+ (3− p)(4− p)

− pxp−4

−p2 − p+ (3− p)(4− p)+
p4xp−4

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p))−
2p3xp−4

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p))

+ 5p2xp−4

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p))−
4pxp−4

(−p2 − p+ (1− p)(2− p)) (−p2 − p+ (3− p)(4− p))

+ p2xp−2

−p2 − p+ (1− p)(2− p) −
pxp−2

−p2 − p+ (1− p)(2− p) + xp

)
c2
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43.24 Chapter 7. Laplace Transforms. Section 7.5
The Unit Step and Impulse Functions. Page
303

Local contents
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.1 problem 1(a)
Internal problem ID [5746]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 5y′ + 6y − 5 e3t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=5*exp(3*t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = (e6t − 6 et + 5) e−3t

6

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 26� �
DSolve[{y''[t]+5*y'[t]+6*y[t]==5*Exp[3*t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6e

−3t(−6et + e6t + 5
)
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.2 problem 1(b)
Internal problem ID [5747]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ − 6y − t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+diff(y(t),t)-6*y(t)=t,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = (9 e5t − 30t e3t − 5 e3t − 4) e−3t

180

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[{y''[t]+y'[t]-6*y[t]==t,{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
180
(
−30t− 4e−3t + 9e2t − 5

)
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.3 problem 1(c)
Internal problem ID [5748]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y − t2 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)-y(t)=t^2,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = e−t + et − t2 − 2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y''[t]-y[t]==t^2,{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −t2 + 2 cosh(t)− 2
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.4 problem 7(a)
Internal problem ID [5749]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 7(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

Li′ +Ri− E0θ(t) = 0

With initial conditions

[i(0) = 0]

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 22� �
dsolve([L*diff(i(t),t)+R*i(t)=E__0*Heaviside(t),i(0) = 0],i(t), singsol=all)� �

i(t) = −
E0θ(t)

(
e−Rt

L − 1
)

R

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 25� �
DSolve[{L*i'[t]+R*i[t]==E0*UnitStep[t],{i[0]==0}},i[t],t,IncludeSingularSolutions -> True]� �

i(t) →
E0θ(t)

(
1− e−

Rt
L

)
R
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.5 problem 7(b)
Internal problem ID [5750]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 7(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

Li′ +Ri− E0(δ(t)) = 0

With initial conditions

[i(0) = 0]

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 21� �
dsolve([L*diff(i(t),t)+R*i(t)=E__0*Dirac(t),i(0) = 0],i(t), singsol=all)� �

i(t) = E0e−
Rt
L (2θ(t)− 1)
2L

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26� �
DSolve[{L*i'[t]+R*i[t]==E0*DiracDelta[t],{i[0]==0}},i[t],t,IncludeSingularSolutions -> True]� �

i(t) → E0(θ(t)− θ(0))e−Rt
L

L
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43.24. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.24.6 problem 7(c)
Internal problem ID [5751]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions. Page
303
Problem number: 7(c).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

Li′ +Ri− E0 sin (ωt) = 0

With initial conditions

[i(0) = 0]

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 45� �
dsolve([L*diff(i(t),t)+R*i(t)=E__0*sin(omega*t),i(0) = 0],i(t), singsol=all)� �

i(t) =
E0

(
e−Rt

L Lω − L cos (ωt)ω + sin (ωt)R
)

ω2L2 +R2

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 47� �
DSolve[{L*i'[t]+R*i[t]==E0*Sin[\[Omega]*t],{i[0]==0}},i[t],t,IncludeSingularSolutions -> True]� �

i(t) →
E0
(
Lωe−

Rt
L − Lω cos(tω) +R sin(tω)

)
L2ω2 +R2

7681



43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25 Chapter 7. Laplace Transforms. Section 7.5
Problesm for review and discovery. Section A,
Drill exercises. Page 309

Local contents
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.1 problem 3(a)
Internal problem ID [5752]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 3(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ − 5y − 1 = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 40� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)-5*y(t)=1,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =

(
29 + 13

√
29
)
e
(
−3+

√
29

)
t

2

290 − 1
5 +

(
29− 13

√
29
)
e−

(
3+

√
29

)
t

2

290

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 52� �
DSolve[{y''[t]+3*y'[t]-5*y[t]==1,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
145e

−3t/2

(
13

√
29 sinh

(√
29 t

2

)
+ 29 cosh

(√
29 t

2

))
− 1

5
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.2 problem 3(b)
Internal problem ID [5753]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 3(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ − 2y + 6 eπ−t = 0

With initial conditions

[y(π) = 1, y′(π) = 4]

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 57� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)-2*y(t)=-6*exp(Pi-t),y(Pi) = 1, D(y)(Pi) = 4],y(t), singsol=all)� �

y(t) =

(
19

√
17 − 17

)
e−

(
−3+

√
17

)
(π−t)

2

68 +

(
−19

√
17 − 17

)
e
(
3+

√
17

)
(π−t)

2

68 + 3 eπ−t

2

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 103� �
DSolve[{y''[t]+3*y'[t]-2*y[t]==-6*Exp[Pi-t],{y[Pi]==1,y'[Pi]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
68e

− 1
2

(
3+

√
17
)
t− 1

2

(√
17 −3

)
π

((
19

√
17 − 17

)
e
√
17 t + 102e

1
2

((
1+

√
17
)
t+
(√

17 −1
)
π
)

−
((

17 + 19
√
17
)
e
√
17 π
))

7684



43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.3 problem 3(c)
Internal problem ID [5754]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 3(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − y − t e−t = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 39� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)-y(t)=t*exp(-t),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 3 e
(√

2 −1
)
t√2

8 − 3 e−
(
1+

√
2
)
t√2

8 − t e−t

2

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 33� �
DSolve[{y''[t]+2*y'[t]-y[t]==t*Exp[-t],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

−t
(
3
√
2 sinh

(√
2 t
)
− 2t

)
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.4 problem 3(d)
Internal problem ID [5755]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 3(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ + y − 3 e−t = 0

With initial conditions

[y(0) = 3, y′(0) = 2]

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 38� �
dsolve([diff(y(t),t$2)-diff(y(t),t)+y(t)=3*exp(-t),y(0) = 3, D(y)(0) = 2],y(t), singsol=all)� �

y(t) =
4
√
3 e 3t

2 e−t sin
(√

3 t
2

)
3 + 2 e 3t

2 e−t cos
(√

3 t

2

)
+ e−t

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 54� �
DSolve[{y''[t]-y'[t]+y[t]==3*Exp[-t],{y[0]==3,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t + 2
3e

t/2

(
2
√
3 sin

(√
3 t

2

)
+ 3 cos

(√
3 t

2

))
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.5 problem 4(a)
Internal problem ID [5756]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 4(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 5y′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)-5*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1e4t + c2et

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[y''[t]-5*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
c2e

3t + c1
)
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.6 problem 4(b)
Internal problem ID [5757]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 4(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ + 3y − 2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(t),t$2)+3*diff(y(t),t)+3*y(t)=2,y(t), singsol=all)� �

y(t) = e− 3t
2 sin

(√
3 t

2

)
c2 + e− 3t

2 cos
(√

3 t

2

)
c1 +

2
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46� �
DSolve[y''[t]+3*y'[t]+3*y[t]==2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2
3 + e−3t/2

(
c2 cos

(√
3 t

2

)
+ c1 sin

(√
3 t

2

))
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.7 problem 4(c)
Internal problem ID [5758]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 4(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + 2y − t = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 35� �
dsolve(diff(y(t),t$2)+diff(y(t),t)+2*y(t)=t,y(t), singsol=all)� �

y(t) = e− t
2 sin

(√
7 t

2

)
c2 + e− t

2 cos
(√

7 t

2

)
c1 −

1
4 + t

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 52� �
DSolve[y''[t]+y'[t]+2*y[t]==t,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4(2t− 1) + e−t/2

(
c2 cos

(√
7 t

2

)
+ c1 sin

(√
7 t

2

))
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43.25. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.25.8 problem 4(d)
Internal problem ID [5759]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
A, Drill exercises. Page 309
Problem number: 4(d).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 7y′ + 12y − t e2t = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 28� �
dsolve(diff(y(t),t$2)-7*diff(y(t),t)+12*y(t)=t*exp(2*t),y(t), singsol=all)� �

y(t) = e3tc2 + c1e4t +
(2t+ 3) e2t

4

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 33� �
DSolve[y''[t]-7*y'[t]+12*y[t]==t*Exp[2*t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

2t(2t+ 4et
(
c2e

t + c1
)
+ 3
)
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43.26. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.26 Chapter 7. Laplace Transforms. Section 7.5
Problesm for review and discovery. Section B,
Challenge Problems. Page 310

Local contents
43.26.1 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7692
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43.26. Chapter 7. Laplace Transforms. . . . CHAPTER 43. DIFFERENTIAL . . .

43.26.1 problem 3
Internal problem ID [5760]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery. Section
B, Challenge Problems. Page 310
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

i′′ + 2i′ + 3i−




30 0 < t < 2π
0 2π ≤ t ≤ 5π
10 5π < t < ∞

 = 0

With initial conditions

[i(0) = 8, i′(0) = 0]

7 Solution by Maple� �
dsolve([diff(i(t),t$2)+2*diff(i(t),t)+3*i(t)=piecewise(0<t and t<2*Pi,30,2*Pi<= t and t<= 5*Pi,0,5*Pi<t and t<infinity,10),i(0) = 8, D(i)(0) = 0],i(t), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 289� �
DSolve[{i''[t]+2*i'[t]+3*i[t]==Piecewise[{{30,0<t<2*Pi},{0,2*Pi<= t <= 5*Pi},{10,5*Pi<t<Infinity}}],{i[0]==8,i'[0]==0}},i[t],t,IncludeSingularSolutions -> True]� �
i(t)

→ {

10− e−t
(
2 cos

(√
2 t
)
+

√
2 sin

(√
2 t
))

0 < t ≤ 2π

4e−t
(
2 cos

(√
2 t
)
+

√
2 sin

(√
2 t
))

t ≤ 0

e−t
(
−2 cos

(√
2 t
)
−

√
2 sin

(√
2 t
)
+ 5e2π

(
2 cos

(√
2 (t− 2π)

)
+

√
2 sin

(√
2 (t− 2π)

)))
2π < t ≤ 5π

1
3e

−t
(
−6 cos

(√
2 t
)
+ 10et − 3

√
2 sin

(√
2 t
)
− 5e5π

(
2 cos

(√
2 (t− 5π)

)
+

√
2 sin

(√
2 (t− 5π)

))
+ 15e2π

(
2 cos

(√
2 (t− 2π)

)
+

√
2 sin

(√
2 (t− 2π)

)))
True
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43.27. Chapter 10. Systems of First- . . . CHAPTER 43. DIFFERENTIAL . . .

43.27 Chapter 10. Systems of First-Order Equations.
Section 10.2 Linear Systems. Page 380

Local contents
43.27.1 problem 2(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7694
43.27.2 problem 2(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7695
43.27.3 problem 3(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7696
43.27.4 problem 3(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7697
43.27.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7698
43.27.6 problem 6(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7699

7693



43.27. Chapter 10. Systems of First- . . . CHAPTER 43. DIFFERENTIAL . . .

43.27.1 problem 2(a)
Internal problem ID [5761]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 3y(t)
y′(t) = 3x(t) + y(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 35� �
dsolve([diff(x(t),t)=x(t)+3*y(t),diff(y(t),t)=3*x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e−2tc1 + c2e4t

y(t) = e−2tc1 + c2e4t

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 46� �
DSolve[{x'[t]==x[t]+3*y[t],y'[t]==3*x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1 cosh(3t) + c2 sinh(3t))

y(t) → et(c2 cosh(3t) + c1 sinh(3t))
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43.27.2 problem 2(c)
Internal problem ID [5762]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 3y(t)
y′(t) = 3x(t) + y(t)

With initial conditions
[x(0) = 5, y(0) = 1]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 34� �
dsolve([diff(x(t),t) = x(t)+3*y(t), diff(y(t),t) = 3*x(t)+y(t), x(0) = 5, y(0) = 1],[x(t), y(t)], singsol=all)� �

x(t) = 2 e−2t + 3 e4t

y(t) = −2 e−2t + 3 e4t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38� �
DSolve[{x'[t]==x[t]+3*y[t],y'[t]==3*x[t]+y[t]},{x[0]==5,y[0]==1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−2t(3e6t + 2
)

y(t) → e−2t(3e6t − 2
)
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43.27.3 problem 3(a)
Internal problem ID [5763]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t)
y′(t) = 3x(t) + 2y(t)

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=x(t)+2*y(t),diff(y(t),t)=3*x(t)+2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e−tc1 +
2c2e4t
3

y(t) = e−tc1 + c2e4t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 68� �
DSolve[{x'[t]==x[t]+2*y[t],y'[t]==3*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
5e

−t
(
2(c1 + c2)e5t + 3c1 − 2c2

)
y(t) → 1

5e
−t
(
3(c1 + c2)e5t − 3c1 + 2c2

)
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43.27.4 problem 3(c)
Internal problem ID [5764]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t) + t− 1
y′(t) = 3x(t) + 2y(t)− 5t− 2

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 44� �
dsolve([diff(x(t),t)=x(t)+2*y(t)+t-1,diff(y(t),t)=3*x(t)+2*y(t)-5*t-2],[x(t), y(t)], singsol=all)� �

x(t) = −c2e−t + 2c1e4t
3 − 2 + 3t

y(t) = c2e−t + c1e4t − 2t+ 3

3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 78� �
DSolve[{x'[t]==x[t]+2*y[t]+t-1,y'[t]==3*x[t]+2*y[t]-5*t-2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 3t+ 1
5e

−t
(
2(c1 + c2)e5t + 3c1 − 2c2

)
− 2

y(t) → −2t+ 1
5e

−t
(
3(c1 + c2)e5t − 3c1 + 2c2

)
+ 3
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43.27.5 problem 5
Internal problem ID [5765]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)
y′(t) = y(t)

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 20� �
dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=y(t)],[x(t), y(t)], singsol=all)� �

x(t) = (c2t+ c1) et

y(t) = c2et

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 25� �
DSolve[{x'[t]==x[t]+y[t],y'[t]==y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c2t+ c1)

y(t) → c2e
t
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43.27.6 problem 6(a)
Internal problem ID [5766]
Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page 380
Problem number: 6(a).
ODE order: 1.
ODE degree: 1.

Solve
x′(t) = x(t)
y′(t) = y(t)

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 16� �
dsolve([diff(x(t),t)=x(t),diff(y(t),t)=y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1et

y(t) = c2et

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 57� �
DSolve[{x'[t]==x[t],y'[t]==y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t

y(t) → c2e
t

x(t) → c1e
t

y(t) → 0

x(t) → 0

y(t) → c2e
t

x(t) → 0

y(t) → 0
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43.28 Chapter 10. Systems of First-Order Equations.
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43.28.1 problem 1(a)
Internal problem ID [5767]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t) + 4y(t)
y′(t) = −2x(t) + 3y(t)

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 31� �
dsolve([diff(x(t),t)=-3*x(t)+4*y(t),diff(y(t),t)=-2*x(t)+3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 2 e−tc1 + c2et

y(t) = e−tc1 + c2et

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 43� �
DSolve[{x'[t]==-3*x[t]+4*y[t],y'[t]==-2*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cosh(t) + (4c2 − 3c1) sinh(t)

y(t) → c2(3 sinh(t) + cosh(t))− 2c1 sinh(t)
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43.28.2 problem 1(b)
Internal problem ID [5768]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(b).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t)− 2y(t)
y′(t) = 5x(t) + 2y(t)

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 59� �
dsolve([diff(x(t),t)=4*x(t)-2*y(t),diff(y(t),t)=5*x(t)+2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e3t(sin (3t) c1 − 3 sin (3t) c2 + 3 cos (3t) c1 + cos (3t) c2)
5

y(t) = e3t(sin (3t) c1 + cos (3t) c2)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 70� �
DSolve[{x'[t]==4*x[t]-2*y[t],y'[t]==5*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

3t(3c1 cos(3t) + (c1 − 2c2) sin(3t))

y(t) → 1
3e

3t(3c2 cos(3t) + (5c1 − c2) sin(3t))

7702



43.28. Chapter 10. Systems of First- . . . CHAPTER 43. DIFFERENTIAL . . .

43.28.3 problem 1(c)
Internal problem ID [5769]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 5x(t) + 4y(t)
y′(t) = −x(t) + y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 33� �
dsolve([diff(x(t),t)=5*x(t)+4*y(t),diff(y(t),t)=-x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e3t(2c2t+ 2c1 + c2)

y(t) = e3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{x'[t]==5*x[t]+4*y[t],y'[t]==-x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e3t(2c1t+ 4c2t+ c1)

y(t) → e3t(c2 − (c1 + 2c2)t)
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43.28.4 problem 1(d)
Internal problem ID [5770]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(d).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t)− 3y(t)
y′(t) = 8x(t)− 6y(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 27� �
dsolve([diff(x(t),t)=4*x(t)-3*y(t),diff(y(t),t)=8*x(t)-6*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e−2tc2
2 + 3c1

4

y(t) = c1 + e−2tc2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 55� �
DSolve[{x'[t]==4*x[t]-3*y[t],y'[t]==8*x[t]-6*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−t(c1 cosh(t) + (5c1 − 3c2) sinh(t))

y(t) → e−t(8c1 sinh(t) + c2(cosh(t)− 5 sinh(t)))
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43.28.5 problem 1(e)
Internal problem ID [5771]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(e).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t)
y′(t) = 3y(t)

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 20� �
dsolve([diff(x(t),t)=2*x(t),diff(y(t),t)=3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1e2t

y(t) = e3tc2
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3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 65� �
DSolve[{x'[t]==2*x[t],y'[t]==3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
2t

y(t) → c2e
3t

x(t) → c1e
2t

y(t) → 0

x(t) → 0

y(t) → c2e
3t

x(t) → 0

y(t) → 0
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43.28.6 problem 1(f)
Internal problem ID [5772]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(f).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −4x(t)− y(t)
y′(t) = x(t)− 2y(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 32� �
dsolve([diff(x(t),t)=-4*x(t)-y(t),diff(y(t),t)=x(t)-2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e−3t(c2t+ c1 − c2)

y(t) = e−3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 43� �
DSolve[{x'[t]==-4*x[t]-y[t],y'[t]==x[t]-2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−3t(c1(−t)− c2t+ c1)

y(t) → e−3t((c1 + c2)t+ c2)
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43.28.7 problem 1(g)
Internal problem ID [5773]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(g).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 7x(t) + 6y(t)
y′(t) = 2x(t) + 6y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=7*x(t)+6*y(t),diff(y(t),t)=2*x(t)+6*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −3c1e3t
2 + 2c2e10t

y(t) = c1e3t + c2e10t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74� �
DSolve[{x'[t]==7*x[t]+6*y[t],y'[t]==2*x[t]+6*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
7e

3t(c1(4e7t + 3
)
+ 6c2

(
e7t − 1

))
y(t) → 1

7e
3t(2c1(e7t − 1

)
+ c2

(
3e7t + 4

))
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43.28.8 problem 1(h)
Internal problem ID [5774]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 1(h).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 2y(t)
y′(t) = 4x(t) + 5y(t)

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 58� �
dsolve([diff(x(t),t)=x(t)-2*y(t),diff(y(t),t)=4*x(t)+5*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e3t(sin (2t) c1 + sin (2t) c2 − cos (2t) c1 + cos (2t) c2)
2

y(t) = e3t(sin (2t) c1 + cos (2t) c2)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 59� �
DSolve[{x'[t]==x[t]-2*y[t],y'[t]==4*x[t]+5*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e3t(c1 cos(2t)− (c1 + c2) sin(2t))

y(t) → e3t(c2 cos(2t) + (2c1 + c2) sin(2t))
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43.28.9 problem 5(b)
Internal problem ID [5775]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear Sys-
tems with Constant Coefficients. Page 387
Problem number: 5(b).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)− 5t+ 2
y′(t) = 4x(t)− 2y(t)− 8t− 8

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 43� �
dsolve([diff(x(t),t)=x(t)+y(t)-5*t+2,diff(y(t),t)=4*x(t)-2*y(t)-8*t-8],[x(t), y(t)], singsol=all)� �

x(t) = c2e2t −
c1e−3t

4 + 2 + 3t

y(t) = c2e2t + c1e−3t + 2t− 1

3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 81� �
DSolve[{x'[t]==x[t]+y[t]-5*t+2,y'[t]==4*x[t]-2*y[t]-8*t-8},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 3t+ 1
5
(
(c1 − c2)e−3t + (4c1 + c2)e2t + 10

)
y(t) → 2t+ 1

5
(
−4(c1 − c2)e−3t + (4c1 + c2)e2t − 5

)
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43.29 Chapter 10. Systems of First-Order Equations.
Section A. Drill exercises. Page 400
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43.29.1 problem 2(a)
Internal problem ID [5776]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− 4y(t)
y′(t) = 4x(t)− 7y(t)

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 32� �
dsolve([diff(x(t),t)=3*x(t)-4*y(t),diff(y(t),t)=4*x(t)-7*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1e−5t

2 + 2c2et

y(t) = c1e−5t + c2et

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 73� �
DSolve[{x'[t]==3*x[t]-4*y[t],y'[t]==4*x[t]-7*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−5t(c1(4e6t − 1
)
− 2c2

(
e6t − 1

))
y(t) → 1

3e
−5t(2c1(e6t − 1

)
− c2

(
e6t − 4

))
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43.29.2 problem 2(b)
Internal problem ID [5777]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(b).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)
y′(t) = 4x(t) + y(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=4*x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1e3t
2 − c2e−t

2

y(t) = c1e3t + c2e−t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51� �
DSolve[{x'[t]==x[t]+y[t],y'[t]==4*x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

t(2c1 cosh(2t) + c2 sinh(2t))

y(t) → et(c2 cosh(2t) + 2c1 sinh(2t))
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43.29.3 problem 2(c)
Internal problem ID [5778]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t) +
√
2 y(t)

y′(t) =
√
2 x(t)− 2y(t)

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 40� �
dsolve([diff(x(t),t)=-3*x(t)+sqrt(2)*y(t),diff(y(t),t)=sqrt(2)*x(t)-2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = (e−tc1 − 2c2e−4t)
√
2

2

y(t) = e−tc1 + c2e−4t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 79� �
DSolve[{x'[t]==-3*x[t]+Sqrt[2]*y[t],y'[t]==Sqrt[2]*x[t]-2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−4t
(
c1
(
e3t + 2

)
+

√
2 c2

(
e3t − 1

))
y(t) → 1

3e
−4t
(√

2 c1
(
e3t − 1

)
+ 2c2e3t + c2

)

7714



43.29. Chapter 10. Systems of First- . . . CHAPTER 43. DIFFERENTIAL . . .

43.29.4 problem 2(d)
Internal problem ID [5779]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(d).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 5x(t) + 3y(t)
y′(t) = −6x(t)− 4y(t)

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=5*x(t)+3*y(t),diff(y(t),t)=-6*x(t)-4*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −c1e2t −
c2e−t

2

y(t) = c1e2t + c2e−t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61� �
DSolve[{x'[t]==5*x[t]+3*y[t],y'[t]==-6*x[t]-4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → (2c1 + c2)e2t − (c1 + c2)e−t

y(t) → 2(c1 + c2)e−t − (2c1 + c2)e2t
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43.29.5 problem 3(a)
Internal problem ID [5780]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t) + 2y(t)
y′(t) = −2x(t)− y(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 29� �
dsolve([diff(x(t),t)=3*x(t)+2*y(t),diff(y(t),t)=-2*x(t)-y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −et(2c2t+ 2c1 + c2)
2

y(t) = (c2t+ c1) et

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 40� �
DSolve[{x'[t]==3*x[t]+2*y[t],y'[t]==-2*x[t]-y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(2c1t+ 2c2t+ c1)

y(t) → et(c2 − 2(c1 + c2)t)
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43.29.6 problem 3(b)
Internal problem ID [5781]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(b).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)
y′(t) = −x(t) + y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 34� �
dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=-x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −et(cos(t)c1 − sin(t)c2)

y(t) = et(c2 cos(t) + sin(t)c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 39� �
DSolve[{x'[t]==x[t]+y[t],y'[t]==-x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1 cos(t) + c2 sin(t))

y(t) → et(c2 cos(t)− c1 sin(t))
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43.29.7 problem 3(c)
Internal problem ID [5782]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− 5y(t)
y′(t) = −x(t) + 2y(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 86� �
dsolve([diff(x(t),t)=3*x(t)-5*y(t),diff(y(t),t)=-x(t)+2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −c1e
(
5+

√
21

)
t

2
√
21

2 + c2e−
(
−5+

√
21

)
t

2
√
21

2 − c1e
(
5+

√
21

)
t

2

2 − c2e−
(
−5+

√
21

)
t

2

2

y(t) = c1e
(
5+

√
21

)
t

2 + c2e−
(
−5+

√
21

)
t

2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 126� �
DSolve[{x'[t]==3*x[t]-5*y[t],y'[t]==-x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
21e

5t/2

(
21c1 cosh

(√
21 t

2

)
+

√
21 (c1 − 10c2) sinh

(√
21 t

2

))

y(t) → 1
42e

− 1
2

(√
21 −5

)
t
(
c2
(
−
(√

21 − 21
)
e
√
21 t + 21 +

√
21
)
− 2

√
21 c1

(
e
√
21 t − 1

))
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43.29.8 problem 3(d)
Internal problem ID [5783]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(d).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t)
y′(t) = −4x(t) + y(t)

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 57� �
dsolve([diff(x(t),t)=x(t)+2*y(t),diff(y(t),t)=-4*x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −

√
2 et

(
cos
(
2t
√
2
)
c1 − sin

(
2t
√
2
)
c2
)

2

y(t) = et
(
c2 cos

(
2t
√
2
)
+ c1 sin

(
2t
√
2
))

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 79� �
DSolve[{x'[t]==x[t]+2*y[t],y'[t]==-4*x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t cos

(
2
√
2 t
)
+

c2e
t sin

(
2
√
2 t
)

√
2

y(t) → et
(
c2 cos

(
2
√
2 t
)
−

√
2 c1 sin

(
2
√
2 t
))
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43.29.9 problem 3(e)
Internal problem ID [5784]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(e).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t) + 2y(t) + z(t)
y′(t) = −2x(t)− y(t) + 3z(t)
z′(t) = x(t) + y(t) + z(t)

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 63� �
dsolve([diff(x(t),t)=3*x(t)+2*y(t)+z(t),diff(y(t),t)=-2*x(t)-y(t)+3*z(t),diff(z(t),t)=x(t)+y(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = 5 e3tc2
2 − c1et +

3c3e−t

2

y(t) = −e3tc2
2 + c1et −

7c3e−t

2

z(t) = e3tc2 + c3e−t
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 143� �
DSolve[{x'[t]==3*x[t]+2*y[t]+z[t],y'[t]==-2*x[t]-y[t]+3*z[t],z'[t]==x[t]+y[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
4e

t(2 sinh(t)(2(2c2 + c3) cosh(t) + (c2 + 8c3) sinh(t)) + c1(4 sinh(2t) + cosh(2t) + 3))

y(t) → 1
8e

−t
(
−2(3c1 − c2 − 8c3)e2t − (c1 + c2 + 2c3)e4t + 7(c1 + c2 − 2c3)

)
z(t) → 1

2e
t(2c3 cosh(2t) + (c1 + c2) sinh(2t))

7721



43.29. Chapter 10. Systems of First- . . . CHAPTER 43. DIFFERENTIAL . . .

43.29.10 problem 3(f)
Internal problem ID [5785]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(f).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + y(t)− z(t)
y′(t) = 2x(t)− y(t)− 4z(t)
z′(t) = 3x(t)− y(t) + z(t)

3 Solution by Maple
Time used: 0.237 (sec). Leaf size: 2595� �
dsolve([diff(x(t),t)=-x(t)+y(t)-z(t),diff(y(t),t)=2*x(t)-y(t)-4*z(t),diff(z(t),t)=3*x(t)-y(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

z(t) = c1e
−

((
154+3

√
2391

) 2
3 +

(
154+3

√
2391

) 1
3 +13

)
t

3
(
154+3

√
2391

) 1
3

+ c2e
−

(
−13−

(
154+3

√
2391

) 2
3 +2

(
154+3

√
2391

) 1
3
)
t

6
(
154+3

√
2391

) 1
3 sin


√
3
((

154 + 3
√
2391

) 2
3 − 13

)
t

6
(
154 + 3

√
2391

) 1
3



+ c3e
−

(
−13−

(
154+3

√
2391

) 2
3 +2

(
154+3

√
2391

) 1
3
)
t

6
(
154+3

√
2391

) 1
3 cos


√
3
((

154 + 3
√
2391

) 2
3 − 13

)
t

6
(
154 + 3

√
2391

) 1
3
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3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 501� �
DSolve[{x'[t]==-x[t]+y[t]-z[t],y'[t]==2*x[t]-y[t]-4*z[t],z'[t]==3*x[t]-y[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c2RootSum
[
#13 +#12 − 4#1+ 10&,

#1e#1t

3#12 + 2#1− 4
&
]

− c3RootSum
[
#13 +#12 − 4#1+ 10&,

#1e#1t + 5e#1t

3#12 + 2#1− 4
&
]

+ c1RootSum
[
#13 +#12 − 4#1+ 10&,

#12e#1t − 5e#1t

3#12 + 2#1− 4
&
]

y(t) → 2c1RootSum
[
#13 +#12 − 4#1+ 10&,

#1e#1t − 7e#1t

3#12 + 2#1− 4
&
]

− 2c3RootSum
[
#13 +#12 − 4#1+ 10&,

2#1e#1t + 3e#1t

3#12 + 2#1− 4
&
]

+ c2RootSum
[
#13 +#12 − 4#1+ 10&,

#12e#1t + 2e#1t

3#12 + 2#1− 4
&
]

z(t) → −c2RootSum
[
#13 +#12 − 4#1+ 10&,

#1e#1t − 2e#1t

3#12 + 2#1− 4
&
]

+ c1RootSum
[
#13 +#12 − 4#1+ 10&,

3#1e#1t + e#1t

3#12 + 2#1− 4
&
]

+ c3RootSum
[
#13 +#12 − 4#1+ 10&,

#12e#1t + 2#1e#1t − e#1t

3#12 + 2#1− 4
&
]
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43.29.11 problem 4(a)
Internal problem ID [5786]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(a).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t)− 4t+ 1
y′(t) = −x(t) + 2y(t) + 3t+ 4

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 106� �
dsolve([diff(x(t),t)=x(t)+2*y(t)-4*t+1,diff(y(t),t)=-x(t)+2*y(t)+3*t+4],[x(t), y(t)], singsol=all)� �

x(t) =
e 3t

2 sin
(√

7 t
2

)
c2

2 −
e 3t

2
√
7 cos

(√
7 t
2

)
c2

2

+
e 3t

2 cos
(√

7 t
2

)
c1

2 +
e 3t

2
√
7 sin

(√
7 t
2

)
c1

2 + 25
8 + 7t

2

y(t) = e 3t
2 sin

(√
7 t

2

)
c2 + e 3t

2 cos
(√

7 t

2

)
c1 +

t

4 − 5
16
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3 Solution by Mathematica
Time used: 0.656 (sec). Leaf size: 449� �
DSolve[{x'[t]==x[t]+2*y[t]-4+t+1,y'[t]==-x[t]+2*y[t]+3*t+4},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→ 1
7e

3t/2

((
7 cos

(√
7 t

2

)
−
√
7 sin

(√
7 t

2

))∫ t

1

1
7e

− 3K[1]
2

(
7 cos

(
1
2
√
7 K[1]

)
(K[1]−3)−

√
7 (11K[1]+19) sin

(
1
2
√
7 K[1]

))
dK[1]

+
√
7 sin

(√
7 t

2

)(
4
∫ t

1

1
7e

− 3K[2]
2

(
7 cos

(
1
2
√
7 K[2]

)
(3K[2]+4)−

√
7 (K[2]+10) sin

(
1
2
√
7 K[2]

))
dK[2]−c1+4c2

)
+ 7c1 cos

(√
7 t

2

))
y(t)

→ 1
7e

3t/2

(
−2

√
7 sin

(√
7 t

2

)∫ t

1

1
7e

− 3K[1]
2

(
7 cos

(
1
2
√
7 K[1]

)
(K[1]−3)−

√
7 (11K[1]+19) sin

(
1
2
√
7 K[1]

))
dK[1]

+
(
√
7 sin

(√
7 t

2

)
+7 cos

(√
7 t

2

))∫ t

1

1
7e

− 3K[2]
2

(
7 cos

(
1
2
√
7 K[2]

)
(3K[2]+4)−

√
7 (K[2]+10) sin

(
1
2
√
7 K[2]

))
dK[2]

+ 7c2 cos
(√

7 t

2

)
+

√
7 (c2 − 2c1) sin

(√
7 t

2

))
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43.29.12 problem 4(b)
Internal problem ID [5787]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(b).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t) + y(t)− t+ 3
y′(t) = x(t) + 4y(t) + t− 2

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 90� �
dsolve([diff(x(t),t)=-2*x(t)+y(t)-t+3,diff(y(t),t)=x(t)+4*y(t)+t-2],[x(t), y(t)], singsol=all)� �
x(t) = e

(
1+

√
10
)
t
c2
√
10 − e−

(
−1+

√
10
)
t
c1
√
10 − 3 e

(
1+

√
10
)
t
c2− 3 e−

(
−1+

√
10
)
t
c1−

5t
9 + 145

81

y(t) = e
(
1+

√
10
)
t
c2 + e−

(
−1+

√
10
)
t
c1 −

t

9 + 2
81
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3 Solution by Mathematica
Time used: 1.418 (sec). Leaf size: 426� �
DSolve[{x'[t]==-2*x[t]+y[t]-t+3,y'[t]==x[t]+4*y[t]+t-2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
10e

t

√
10 sinh

(√
10 t

)∫ t

1

1
20e

−
((

1+
√
10
)
K[2]

)(
2
(
5 +

√
10
)
K[2]

+ e2
√
10 K[2]

(
−2
(
−5 +

√
10
)
K[2] + 3

√
10 − 20

)
− 3

√
10 − 20

)
dK[2]

+
(
10 cosh

(√
10 t

)
− 3

√
10 sinh

(√
10 t

))∫ t

1

cosh
(√

10 K[1]
)
(K[1]− 3)(sinh(K[1])− cosh(K[1]))

+
e−K[1](11− 4K[1]) sinh

(√
10 K[1]

)
√
10

 dK[1] + 10c1 cosh
(√

10 t
)

+
√
10 (c2 − 3c1) sinh

(√
10 t

)
y(t) → 1

10e
t

(3√10 sinh
(√

10 t
)

+ 10 cosh
(√

10 t
))∫ t

1

1
20e

−
((

1+
√
10
)
K[2]

)(
2
(
5 +

√
10
)
K[2]

+ e2
√
10 K[2]

(
−2
(
−5 +

√
10
)
K[2] + 3

√
10 − 20

)
− 3

√
10 − 20

)
dK[2]

+
√
10 sinh

(√
10 t

)∫ t

1

cosh
(√

10 K[1]
)
(K[1]−3)(sinh(K[1])−cosh(K[1]))+

e−K[1](11− 4K[1]) sinh
(√

10 K[1]
)

√
10

 dK[1]

+ c1 + 3c2

+ 10c2 cosh
(√

10 t
)
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43.29.13 problem 4(c)
Internal problem ID [5788]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(c).
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −4x(t) + y(t)− t+ 3
y′(t) = −x(t)− 5y(t) + t+ 1

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 106� �
dsolve([diff(x(t),t)=-4*x(t)+y(t)-t+3,diff(y(t),t)=-x(t)-5*y(t)+t+1],[x(t), y(t)], singsol=all)� �

x(t) = −
e− 9t

2 sin
(√

3 t
2

)
c2

2 −
e− 9t

2
√
3 cos

(√
3 t
2

)
c2

2

−
e− 9t

2 cos
(√

3 t
2

)
c1

2 +
e− 9t

2
√
3 sin

(√
3 t
2

)
c1

2 + 39
49 − 4t

21

y(t) = e− 9t
2 sin

(√
3 t

2

)
c2 + e− 9t

2 cos
(√

3 t

2

)
c1 +

5t
21 − 1

147
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3 Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 359� �
DSolve[{x'[t]==-4*x[t]+y[t]-t+3,y'[t]==-x[t]-5*y[t]+t+1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
441e

−9t/2

(
147
(
√
3 sin

(√
3 t

2

)
+ 3 cos

(√
3 t

2

))∫ t

1

−1
3e

9K[1]
2

(
3 cos

(
1
2
√
3 K[1]

)
(K[1]− 3) +

√
3 (K[1] + 5) sin

(
1
2
√
3 K[1]

))
dK[1]

+e9t/2
(
−21t+

√
3 (35t−1) sin

(√
3 t
)
+(21t−233) cos

(√
3 t
)
+233

)
+147

(
3c1 cos

(√
3 t

2

)
+
√
3 (c1+2c2) sin

(√
3 t

2

)))
y(t)

→ 1
441

(
−147

√
3 e−9t/2 sin

(√
3 t

2

)(
2
∫ t

1
−1
3e

9K[1]
2

(
3 cos

(
1
2
√
3 K[1]

)
(K[1]−3)+

√
3 (K[1]+5) sin

(
1
2
√
3 K[1]

))
dK[1]+2c1+c2

)
+ 63t+

√
3 (117− 28t) sin

(√
3 t
)
+ (42t+ 115) cos

(√
3 t
)

+ 441c2e−9t/2 cos
(√

3 t

2

)
− 118

)
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43.30 Chapter 10. Systems of First-Order Equations.
Section B. Challenge Problems. Page 401

Local contents
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43.30.1 problem 1
Internal problem ID [5789]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section B. Challenge Problems. Page
401
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)y(t) + 1
y′(t) = −x(t) + y(t)

With initial conditions
[x(0) = 2, y(0) = −1]

7 Solution by Maple� �
dsolve([diff(x(t),t) = x(t)*y(t)+1, diff(y(t),t) = -x(t)+y(t), x(0) = 2, y(0) = -1],[x(t), y(t)], singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*y[t]+1,y'[t]==-x[t]+y[t]},{x[0]==2,y[0]==-1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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43.30.2 problem 2
Internal problem ID [5790]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.
Section: Chapter 10. Systems of First-Order Equations. Section B. Challenge Problems. Page
401
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ty(t) + 1
y′(t) = −x(t)t+ y(t)

With initial conditions
[x(0) = 0, y(0) = −1]

7 Solution by Maple� �
dsolve([diff(x(t),t) = t*y(t)+1, diff(y(t),t) = -t*x(t)+y(t), x(0) = 0, y(0) = -1],[x(t), y(t)], singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*y[t]+1,y'[t]==-x[t]+y[t]},{x[0]==2,y[0]==-1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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44.1.1 problem 1. Using series method
Internal problem ID [5791]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 1. Using series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − y2 + x = 0

With initial conditions

[y(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=8;
dsolve([diff(y(x),x)=y(x)^2-x,y(0) = 1],y(x),type='series',x=0);� �

y(x) = 1 + x+ 1
2x

2 + 2
3x

3 + 7
12x

4 + 11
20x

5 + 22
45x

6 + 559
1260x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 48� �
AsymptoticDSolveValue[{y'[x]==y[x]^2-x,{y[0]==1}},y[x],{x,0,7}]� �

y(x) → 559x7

1260 + 22x6

45 + 11x5

20 + 7x4

12 + 2x3

3 + x2

2 + x+ 1
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44.1.2 problem 1. direct method
Internal problem ID [5792]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 1. direct method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − y2 + x = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 90� �
dsolve([diff(y(x),x)=y(x)^2-x,y(0) = 1],y(x), singsol=all)� �
y(x)

=
−2π3 5

6 AiryAi (1, x)− 3Γ
(2
3

)2 3 2
3 AiryAi (1, x)− 3 3 1

6Γ
(2
3

)2AiryBi (1, x) + 2π3 1
3 AiryBi (1, x)

2π3 5
6 AiryAi(x) + 3Γ

(2
3

)2 3 2
3 AiryAi(x) + 3 3 1

6Γ
(2
3

)2AiryBi(x)− 2π3 1
3 AiryBi(x)

3 Solution by Mathematica
Time used: 5.727 (sec). Leaf size: 109� �
DSolve[{y'[x]==y[x]^2-x,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i
√
x
(
Gamma

(1
3

)
BesselJ

(
−2

3 ,
2
3ix

3/2)+ 3
√
−3 Gamma

(2
3

)
BesselJ

(2
3 ,

2
3ix

3/2))
Gamma

(1
3

)
BesselJ

(1
3 ,

2
3ix

3/2
)
− 3

√
−3 Gamma

(2
3

)
BesselJ

(
−1

3 ,
2
3ix

3/2
)
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44.1.3 problem 2. Using series method
Internal problem ID [5793]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 2. Using series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − x2 = 0

With initial conditions

[y(1) = 1]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=8;
dsolve([diff(y(x),x)-2*y(x)=x^2,y(1) = 1],y(x),type='series',x=1);� �

y(x) = 1 + 3(x− 1) + 4(x− 1)2 + 3(x− 1)3 + 3
2(x− 1)4

+ 3
5(x− 1)5 + 1

5(x− 1)6 + 2
35(x− 1)7 +O

(
(x− 1)8

)
3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 60� �
AsymptoticDSolveValue[{y'[x]-2*y[x]==x^2,{y[1]==1}},y[x],{x,1,7}]� �

y(x)→ 2
35(x− 1)7+ 1

5(x− 1)6+ 3
5(x− 1)5+ 3

2(x− 1)4+3(x− 1)3+4(x− 1)2+3(x− 1)+1

7737



44.1. Chapter 8. Series Methods. section . . . CHAPTER 44. A COURSE IN . . .

44.1.4 problem 2. direct method
Internal problem ID [5794]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 2. direct method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

−2y + y′ − x2 = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 22� �
dsolve([diff(y(x),x)-2*y(x)=x^2,y(1) = 1],y(x), singsol=all)� �

y(x) = −x2

2 − x

2 − 1
4 + 9 e2x−2

4

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 26� �
DSolve[{y'[x]-2*y[x]==x^2,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2x(x+ 1) + 9e2x−2 − 1

)
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44.1.5 problem 3. series method
Internal problem ID [5795]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 3. series method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − y − x ey = 0

With initial conditions

[y(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
Order:=8;
dsolve([diff(y(x),x)=y(x)+x*exp(y(x)),y(0) = 0],y(x),type='series',x=0);� �

y(x) = 1
2x

2 + 1
6x

3 + 1
6x

4 + 1
15x

5 + 43
720x

6 + 151
5040x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 46� �
AsymptoticDSolveValue[{y'[x]==y[x]+x*Exp[y[x]],{y[0]==0}},y[x],{x,0,7}]� �

y(x) → 151x7

5040 + 43x6

720 + x5

15 + x4

6 + x3

6 + x2

2
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44.1.6 problem 3. direct method
Internal problem ID [5796]

Book: A course in Ordinary Differential Equations. by Stephen A. Wirkus, Randall J. Swift.
CRC Press NY. 2015. 2nd Edition
Section: Chapter 8. Series Methods. section 8.2. The Power Series Method. Problems Page 603
Problem number: 3. direct method.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − y − x ey = 0

With initial conditions

[y(0) = 0]

7 Solution by Maple� �
dsolve([diff(y(x),x)=y(x)+x*exp(y(x)),y(0) = 0],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x]==y[x]+x*Exp[y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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45.1.1 problem 3. series method
Internal problem ID [5797]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 3. series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6
)
y(0) +

(
x− 1

6x
3 + 1

120x
5 − 1

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

5040 + x5

120 − x3

6 + x

)
+ c1

(
− x6

720 + x4

24 − x2

2 + 1
)
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45.1.2 problem 3. direct method
Internal problem ID [5798]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 3. direct method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) = sin(x)c1 + cos(x)c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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45.1.3 problem 4. series method
Internal problem ID [5799]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 4. series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 1

2x
2 + 1

24x
4 + 1

720x
6
)
y(0) +

(
x+ 1

6x
3 + 1

120x
5 + 1

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

5040 + x5

120 + x3

6 + x

)
+ c1

(
x6

720 + x4

24 + x2

2 + 1
)
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45.1.4 problem 4. direct method
Internal problem ID [5800]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 4. direct method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)-y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2ex

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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45.1.5 problem 5. series method
Internal problem ID [5801]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 5. series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-diff(y(x),x)=0,y(x),type='series',x=0);� �
y(x) = y(0) +

(
x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53� �
AsymptoticDSolveValue[y''[x]-y'[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x

)
+ c1
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45.1.6 problem 5. direct method
Internal problem ID [5802]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 5. direct method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x$2)-diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2ex

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 14� �
DSolve[y''[x]-y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2
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45.1.7 problem 6. series method
Internal problem ID [5803]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 6. series method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+2*diff(y(x),x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +
(
x− x2 + 2

3x
3 − 1

3x
4 + 2

15x
5 − 2

45x
6 + 4

315x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y''[x]+2*y'[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
4x7

315 − 2x6

45 + 2x5

15 − x4

3 + 2x3

3 − x2 + x

)
+ c1
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45.1.8 problem 6. direct method
Internal problem ID [5804]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 6. direct method.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−2x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19� �
DSolve[y''[x]+2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
2c1e

−2x
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45.1.9 problem 7
Internal problem ID [5805]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=8;
dsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 + 1

180x
6
)
y(0) +

(
x+ 1

12x
4 + 1

504x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

504 + x4

12 + x

)
+ c1

(
x6

180 + x3

6 + 1
)
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45.1.10 problem 8
Internal problem ID [5806]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=8;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)
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45.1.11 problem 9
Internal problem ID [5807]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

y′′ − 2xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 − 1

8x
4 − 7

240x
6
)
y(0) +

(
x+ 1

6x
3 + 1

24x
5 + 1

112x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-2*x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

112 + x5

24 + x3

6 + x

)
+ c1

(
−7x6

240 − x4

8 − x2

2 + 1
)
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45.1.12 problem 10
Internal problem ID [5808]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−x2 + 1

)
y(0) +

(
x− 1

6x
3 − 1

120x
5 − 1

1680x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[y''[x]-x*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
1− x2)+ c2

(
− x7

1680 − x5

120 − x3

6 + x

)
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45.1.13 problem 11
Internal problem ID [5809]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

45x
6
)
y(0) +

(
x− 1

6x
4 + 5

252x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
5x7

252 − x4

6 + x

)
+ c1

(
x6

45 − x3

6 + 1
)
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45.1.14 problem 12
Internal problem ID [5810]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4 − 1

6x
6
)
y(0) +

(
x− 2

3x
3 + 4

15x
5 − 8

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−8x7

105 + 4x5

15 − 2x3

3 + x

)
+ c1

(
−x6

6 + x4

2 − x2 + 1
)
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45.1.15 problem 13
Internal problem ID [5811]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(x− 1) y′′ + y′ = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
Order:=8;
dsolve((x-1)*diff(y(x),x$2)+diff(y(x),x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +
(
x+ 1

2x
2 + 1

3x
3 + 1

4x
4 + 1

5x
5 + 1

6x
6 + 1

7x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53� �
AsymptoticDSolveValue[(x-1)*y''[x]+y'[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

7 + x6

6 + x5

5 + x4

4 + x3

3 + x2

2 + x

)
+ c1
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45.1.16 problem 14
Internal problem ID [5812]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2 + x) y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
Order:=8;
dsolve((x+2)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

4x
2 − 1

24x
3 + 1

480x
5 − 1

1440x
6 + 1

6720x
7
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[(x+2)*y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x)→ c2

(
29x7

20160−
7x6

1440 +
x5

240 +
x4

24−
x3

6 +x

)
+ c1

(
x7

8064 +
x6

576−
x5

96 +
x4

48 +
x3

24−
x2

4 +1
)
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45.1.17 problem 15
Internal problem ID [5813]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − (1 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 74� �
Order:=8;
dsolve(diff(y(x),x$2)-(x+1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 + 1

6x
3 + 1

6x
4 + 1

15x
5 + 7

180x
6 + 19

1260x
7
)
y(0)

+
(
x+ 1

2x
2 + 1

2x
3 + 1

4x
4 + 3

20x
5 + 1

15x
6 + 13

420x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 98� �
AsymptoticDSolveValue[y''[x]-(x+1)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
19x7

1260 +
7x6

180 +
x5

15 +
x4

6 + x3

6 + x2

2 +1
)
+c2

(
13x7

420 + x6

15 +
3x5

20 + x4

4 + x3

2 + x2

2 +x

)
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45.1.18 problem 16
Internal problem ID [5814]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ − 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
Order:=8;
dsolve((x^2+1)*diff(y(x),x$2)-6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 3x2 + x4 − 1

5x
6
)
y(0) +

(
x3 + x

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32� �
AsymptoticDSolveValue[(x^2+1)*y''[x]-6*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
(
x3 + x

)
+ c1

(
−x6

5 + x4 + 3x2 + 1
)
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45.1.19 problem 17
Internal problem ID [5815]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ + 3xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
Order:=8;
dsolve((x^2+2)*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 1

4x
2 − 7

96x
4 + 161

5760x
6
)
y(0) +

(
x− 1

6x
3 + 7

120x
5 − 17

720x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[(x^2+2)*y''[x]+3*x*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−17x7

720 + 7x5

120 − x3

6 + x

)
+ c1

(
161x6

5760 − 7x4

96 + x2

4 + 1
)
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45.1.20 problem 18
Internal problem ID [5816]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=8;
dsolve((x^2-1)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 − 1

8x
4 − 1

16x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6

16 − x4

8 − x2

2 + 1
)
+ c2x
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45.1.21 problem 19
Internal problem ID [5817]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

With initial conditions

[y(0) = −2, y′(0) = 6]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=8;
dsolve([(x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(0) = -2, D(y)(0) = 6],y(x),type='series',x=0);� �

y(x) = −2 + 6x− x2 − 1
3x

3 − 1
12x

4 − 1
60x

5 − 1
360x

6 − 1
2520x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 48� �
AsymptoticDSolveValue[{(x-1)*y''[x]-x*y'[x]+y[x]==0,{y[0]==-2,y'[0]==6}},y[x],{x,0,7}]� �

y(x) → − x7

2520 − x6

360 − x5

60 − x4

12 − x3

3 − x2 + 6x− 2
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45.1.22 problem 20
Internal problem ID [5818]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(1 + x) y′′ − (−x+ 2) y′ + y = 0

With initial conditions

[y(0) = 2, y′(0) = −1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=8;
dsolve([(x+1)*diff(y(x),x$2)-(2-x)*diff(y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = -1],y(x),type='series',x=0);� �

y(x) = 2− x− 2x2 − 1
3x

3 + 1
2x

4 − 1
30x

5 − 13
180x

6 + 1
28x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 48� �
AsymptoticDSolveValue[{(x+1)*y''[x]-(2-x)*y'[x]+y[x]==0,{y[0]==2,y'[0]==-1}},y[x],{x,0,7}]� �

y(x) → x7

28 − 13x6

180 − x5

30 + x4

2 − x3

3 − 2x2 − x+ 2

7765
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45.1.23 problem 21
Internal problem ID [5819]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

With initial conditions

[y(0) = 3, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
Order:=8;
dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(0) = 3, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 4x4 − 12x2 + 3

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15� �
AsymptoticDSolveValue[{y''[x]-2*x*y'[x]+8*y[x]==0,{y[0]==3,y'[0]==0}},y[x],{x,0,7}]� �

y(x) → 4x4 − 12x2 + 3
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45.1.24 problem 22
Internal problem ID [5820]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 + 1

)
y′′ + 2xy′ = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
Order:=8;
dsolve([(x^2+1)*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
3x

3 + 1
5x

5 − 1
7x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[{(x^2+1)*y''[x]+2*x*y'[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,7}]� �

y(x) → −x7

7 + x5

5 − x3

3 + x
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45.1.25 problem 23
Internal problem ID [5821]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
Order:=8;
dsolve(diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

120x
5 + 1

180x
6 − 1

5040x
7
)
y(0)

+
(
x− 1

12x
4 + 1

180x
6 + 1

504x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

504 + x6

180 − x4

12 + x

)
+ c1

(
− x7

5040 + x6

180 + x5

120 − x3

6 + 1
)
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45.1.26 problem 24
Internal problem ID [5822]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ex − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 69� �
Order:=8;
dsolve(diff(y(x),x$2)+exp(x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

2x
2 − 1

6x
3 − 1

120x
5 + 1

240x
6 + 1

840x
7
)
y(0)

+
(
x− 1

2x
2 + 1

6x
3 − 1

24x
4 + 1

120x
5 − 1

720x
6 + 1

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[y''[x]+Exp[x]*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
x7

840 + x6

240 − x5

120 − x3

6 + x2

2 + 1
)
+ c2

(
x7

5040 − x6

720 + x5

120 − x4

24 + x3

6 − x2

2 + x

)
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45.1.27 problem 25 expansion at 0
Internal problem ID [5823]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 25 expansion at 0.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + y′ + 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 69� �
Order:=8;
dsolve(cos(x)*diff(y(x),x$2)+diff(y(x),x)+5*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 5

2x
2 + 5

6x
3 + 5

8x
4 − 5

24x
5 + 1

16x
6 − 13

336x
7
)
y(0)

+
(
x− 1

2x
2 − 2

3x
3 + 1

3x
4 + 1

80x
6 + 11

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[Cos[x]*y''[x]+y'[x]+5*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c2

(
11x7

5040 +
x6

80 +
x4

3 − 2x3

3 − x2

2 +x

)
+c1

(
−13x7

336 + x6

16−
5x5

24 + 5x4

8 + 5x3

6 − 5x2

2 +1
)
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45.1.28 problem 25 expansion at 1
Internal problem ID [5824]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 25 expansion at 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + y′ + 5y = 0

With the expansion point for the power series method at x = 1.
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3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 860� �
Order:=8;
dsolve(cos(x)*diff(y(x),x$2)+diff(y(x),x)+5*y(x)=0,y(x),type='series',x=1);� �

y(x) =
(
1− 5(x− 1)2

2 cos(1) + (−5 sin(1) + 5) (x− 1)3

6 cos(1)2

+ (5(cos2(1)) + 15 sin(1) + 25 cos(1)− 15) (x− 1)4

24 cos(1)3

+ ((5 sin(1)− 35) (cos2(1)) + (100 sin(1)− 50) cos(1)− 60 sin(1) + 60) (x− 1)5

120 cos(1)4

+(−5(cos4(1))− 275(cos3(1)) + (−75 sin(1) + 100) (cos2(1)) + (−375 sin(1) + 525) cos(1) + 300 sin(1)− 300) (x− 1)6

720 cos(1)5

+((−5 sin(1) + 155) (cos4(1)) + (−650 sin(1) + 1825) (cos3(1)) + (−375 sin(1)− 1275) (cos2(1)) + (3300 sin(1)− 2700) cos(1)− 1800 sin(1) + 1800) (x− 1)7

5040 cos(1)6

)
y(1)

+
(
x− 1− (x− 1)2

2 cos(1) + (− sin(1)− 5 cos(1) + 1) (x− 1)3

6 cos(1)2

+ (cos2(1) + (−10 sin(1) + 10) cos(1) + 3 sin(1)− 3) (x− 1)4

24 cos(1)3

+(15(cos3(1)) + (sin(1) + 18) (cos2(1)) + (45 sin(1)− 45) cos(1)− 12 sin(1) + 12) (x− 1)5

120 cos(1)4

+(−(cos4(1)) + (20 sin(1)− 140) (cos3(1)) + (135 sin(1)− 30) (cos2(1)) + (−240 sin(1) + 240) cos(1) + 60 sin(1)− 60) (x− 1)6

720 cos(1)5

+(−25(cos5(1)) + (− sin(1)− 544) (cos4(1)) + (−375 sin(1) + 1000) (cos3(1)) + (−600 sin(1) + 720) (cos2(1)) + (1500 sin(1)− 1500) cos(1)− 360 sin(1) + 360) (x− 1)7

5040 cos(1)6

)
D(y)(1)

+O
(
x8)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 1808� �
AsymptoticDSolveValue[Cos[x]*y''[x]+y'[x]+5*y[x]==0,y[x],{x,1,7}]� �
Too large to display

7772



45.1. CHAPTER 6 SERIES SOLUTIONS . . . CHAPTER 45. DIFFERENTIAL . . .

45.1.29 problem 26 (a)
Internal problem ID [5825]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 26 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
Order:=8;
dsolve(diff(y(x),x$2)-x*y(x)=1,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 + 1

180x
6
)
y(0) +

(
x+ 1

12x
4 + 1

504x
7
)
D(y)(0) + x2

2 + x5

40 +O
(
x8)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-x*y[x]==1,y[x],{x,0,7}]� �

y(x) → x5

40 + x2

2 + c2

(
x7

504 + x4

12 + x

)
+ c1

(
x6

180 + x3

6 + 1
)
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45.1.30 problem 26 (b)
Internal problem ID [5826]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 26 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′ − 4xy′ − 4y − ex = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 56� �
Order:=8;
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)-4*y(x)=exp(x),y(x),type='series',x=0);� �

y(x) =
(
1 + 2x2 + 2x4 + 4

3x
6
)
y(0) +

(
x+ 4

3x
3 + 16

15x
5 + 64

105x
7
)
D(y)(0)

+ x2

2 + x3

6 + 13x4

24 + 17x5

120 + 29x6

80 + 409x7

5040 +O
(
x8)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 94� �
AsymptoticDSolveValue[y''[x]-4*x*y'[x]-4*y[x]==Exp[x],y[x],{x,0,7}]� �

y(x) → 409x7

5040 + 29x6

80 + 17x5

120 + 13x4

24 + x3

6 + x2

2
+ c2

(
64x7

105 + 16x5

15 + 4x3

3 + x

)
+ c1

(
4x6

3 + 2x4 + 2x2 + 1
)
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45.1.31 problem 27
Internal problem ID [5827]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
Order:=8;
dsolve(x*diff(y(x),x$2)+sin(x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2+ 1

18x
4− 53

10800x
6
)
y(0)+

(
x− 1

6x
3+ 1

60x
5− 19

15120x
7
)
D(y)(0)+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x*y''[x]+Sin[x]*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− 19x7

15120 + x5

60 − x3

6 + x

)
+ c1

(
− 53x6

10800 + x4

18 − x2

2 + 1
)
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45.1.32 problem 28
Internal problem ID [5828]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 5xy′ + y
√
x = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(diff(y(x),x$2)+5*x*diff(y(x),x)+sqrt(x)*y(x)=0,y(x),type='series',x=0);� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
AsymptoticDSolveValue[y''[x]+5*x*y'[x]+Sqrt[x]*y[x]==0,y[x],{x,0,7}]� �
Not solved
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45.1.33 problem 29 (a)
Internal problem ID [5829]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 29 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

8x
4 − 1

48x
6
)
y(0) +

(
x− 1

3x
3 + 1

15x
5 − 1

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

105 + x5

15 − x3

3 + x

)
+ c1

(
−x6

48 + x4

8 − x2

2 + 1
)
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45.1.34 problem 30 (b)
Internal problem ID [5830]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246
Problem number: 30 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y cos(x) = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
Order:=8;
dsolve([diff(y(x),x$2)+cos(x)*y(x)=0,y(0) = 1, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = 1 + x− 1
2x

2 − 1
6x

3 + 1
12x

4 + 1
30x

5 − 1
80x

6 − 19
5040x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 48� �
AsymptoticDSolveValue[{y''[x]+Cos[x]*y[x]==0,{y[0]==1,y'[0]==1}},y[x],{x,0,7}]� �

y(x) → −19x7

5040 − x6

80 + x5

30 + x4

12 − x3

6 − x2

2 + x+ 1
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45.2.1 problem 1
Internal problem ID [5831]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + 4x2y′ + 3y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)+4*x^2*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 374� �
AsymptoticDSolveValue[x^3*y''[x]+4*x^2*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �
y(x)

→
c1e

− 2i
√
3√
x

(
−9447234753831875i

√
3 x13/2

4611686018427387904 + 3806522094375i
√
3 x11/2

4503599627370496 − 14315125825ix9/2

8796093022208
√
3

+ 8083075ix7/2

4294967296
√
3

− 15015i
√
3 x5/2

8388608 + 385i
√
3 x3/2

8192 + 935276240629355625x7

147573952589676412928 −
625538464175625x6

288230376151711744 +
930483178625x5

844424930131968 −
509233725x4

549755813888 +
425425x3

268435456 −
5005x2

524288 −
315x
512 − 35i

√
x

16
√
3

+ 1
)

x5/4

+
c2e

2i
√
3√
x

(
9447234753831875i

√
3 x13/2

4611686018427387904 − 3806522094375i
√
3 x11/2

4503599627370496 + 14315125825ix9/2

8796093022208
√
3

− 8083075ix7/2

4294967296
√
3

+ 15015i
√
3 x5/2

8388608 − 385i
√
3 x3/2

8192 + 935276240629355625x7

147573952589676412928 −
625538464175625x6

288230376151711744 +
930483178625x5

844424930131968 −
509233725x4

549755813888 +
425425x3

268435456 −
5005x2

524288 −
315x
512 + 35i

√
x

16
√
3

+ 1
)

x5/4
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45.2.2 problem 2
Internal problem ID [5832]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 3)2 y′′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*(x+3)^2*diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1 + 1

18x− 11
972x

2 + 277
104976x

3 − 12539
18895680x

4 + 893821
5101833600x

5

− 13183337
275499014400x

6 + 265861081
19835929036800x

7 +O
(
x8))

+ c2

(
ln(x)

(
1
9x+ 1

162x
2 − 11

8748x
3 + 277

944784x
4 − 12539

170061120x
5 + 893821

45916502400x
6

− 13183337
2479491129600x

7 +O
(
x8))+

(
1− 5

108x
2 + 167

26244x
3 − 13583

11337408x
4

+ 1327279
5101833600x

5 − 21146863
344373768000x

6 + 379766273
24794911296000x

7 +O
(
x8)))
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3 Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 121� �
AsymptoticDSolveValue[x*(x+3)^2*y''[x]-y[x]==0,y[x],{x,0,7}]� �
y(x)

→ c1

(
x(893821x5 − 3385530x4 + 13462200x3 − 57736800x2 + 283435200x+ 5101833600) log(x)

45916502400

+24742849x6 − 74732085x5 + 184497750x4 + 52488000x3 − 10628820000x2 + 382637520000x+ 688747536000
688747536000

)
+ c2

(
− 13183337x7

275499014400 + 893821x6

5101833600 − 12539x5

18895680 + 277x4

104976 − 11x3

972 + x2

18 + x

)
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45.2.3 problem 3
Internal problem ID [5833]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 9

)2
y′′ + (x+ 3) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 74� �
Order:=8;
dsolve((x^2-9)^2*diff(y(x),x$2)+(x+3)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

81x
2 + 1

6561x
3 − 289

708588x
4 + 304

23914845x
5 − 194981

7748409780x
6

+ 1732937
1464449448420x

7
)
y(0) +

(
x− 1

54x
2 − 13

2187x
3 − 131

236196x
4 − 596

1594323x
5

− 78469
2582803260x

6 − 13738871
488149816140x

7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 98� �
AsymptoticDSolveValue[(x^2-9)^2*y''[x]+(x+3)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1732937x7

1464449448420 − 194981x6

7748409780 + 304x5

23914845 − 289x4

708588 + x3

6561 − x2

81 + 1
)

+ c2

(
− 13738871x7

488149816140 − 78469x6

2582803260 − 596x5

1594323 − 131x4

236196 − 13x3

2187 − x2

54 + x

)
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45.2.4 problem 4
Internal problem ID [5834]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x
+ y

(x− 1)3
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 64� �
Order:=8;
dsolve(diff(y(x),x$2)-1/x*diff(y(x),x)+1/(x-1)^3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1 + 1

8x
2 + 1

5x
3 + 49

192x
4 + 423

1400x
5 + 15941

46080x
6 + 30511

78400x
7 +O

(
x8))

+ c2

(
ln(x)

(
−x2 − 1

8x
4 − 1

5x
5 − 49

192x
6 − 423

1400x
7 +O

(
x8))

+
(
−2− 2x3 − 45

32x
4 − 34

25x
5 − 1673

1152x
6 − 313337

196000x
7 +O

(
x8)))
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3 Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 107� �
AsymptoticDSolveValue[y''[x]-1/x*y'[x]+1/(x-1)^3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
(245x4 + 192x3 + 120x2 + 960)x2 log(x)

1920

+ −25025x6 − 16416x5 − 2250x4 + 28800x3 − 180000x2 + 28800
28800

)
+ c2

(
15941x8

46080 + 423x7

1400 + 49x6

192 + x5

5 + x4

8 + x2
)
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45.2.5 problem 5
Internal problem ID [5835]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 4x

)
y′′ − 2xy′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 72� �
Order:=8;
dsolve((x^3+4*x)*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �
y(x) = ln(x)

(
−3
2x+ 3

4x
2 − 1

16x
3 − 1

32x
4 + 1

256x
5 + 5

1536x
6 − 5

14336x
7 +O

(
x8)) c2

+ c1x

(
1− 1

2x+ 1
24x

2 + 1
48x

3 − 1
384x

4 − 5
2304x

5 + 5
21504x

6 + 15
50176x

7 +O
(
x8))

+
(
1 + 1

2x− 7
4x

2 + 31
96x

3 + 1
24x

4 − 67
3072x

5 − 43
10240x

6 + 43061
18063360x

7 +O
(
x8)) c2
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3 Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 121� �
AsymptoticDSolveValue[(x^3+4*x)*y''[x]-2*x*y'[x]+6*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x(5x5 + 6x4 − 48x3 − 96x2 + 1152x− 2304) log(x)

1536

+ −229x6 − 790x5 + 2240x4 + 11840x3 − 76800x2 + 61440x+ 30720
30720

)
+ c2

(
5x7

21504 − 5x6

2304 − x5

384 + x4

48 + x3

24 − x2

2 + x

)
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45.2.6 problem 6
Internal problem ID [5836]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x− 5)2 y′′ + 4xy′ +
(
x2 − 25

)
y = 0

With the expansion point for the power series method at x = 0.
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3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 2223� �
Order:=8;
dsolve(x^2*(x-5)^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2-25)*y(x)=0,y(x),type='series',x=0);� �
y(x)

= c1x
21
50−

√
2941
50

1 + −1166− 4
√
2941

−3125 + 125
√
2941

x− 9
15625

879
√
2941 − 79709(

−25 +
√
2941

)(
−50 +

√
2941

)x2

+
15291084

√
2941

1953125 − 906742764
1953125(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)x3

− 12
244140625

2200649681
√
2941 − 122814219551(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)x4

+
181292058002304

√
2941

152587890625 − 10008934775328384
152587890625(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)(
−125 +

√
2941

)x5

+
250187169310576512

√
2941

19073486328125 − 13371141904684696752
19073486328125(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)(
−125 +

√
2941

)(
−150 +

√
2941

)x6

− 96
16689300537109375

381820145596656632404
√
2941 − 20689947387639015669859(

−25 +
√
2941

)(
−50 +

√
2941

)(
−75 +

√
2941

)(
−100 +

√
2941

)(
−125 +

√
2941

)(
−150 +

√
2941

)(
−175 +

√
2941

)x7

+O
(
x8)+ c2x

21
50+

√
2941
50

1+ 1166− 4
√
2941

125
√
2941 + 3125

x+
7911

√
2941

15625 + 717381
15625(√

2941 + 25
)(

50 +
√
2941

)x2

+
15291084

√
2941

1953125 + 906742764
1953125(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)x3

+
26407796172

√
2941

244140625 + 1473770634612
244140625(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)(
100 +

√
2941

)x4

+
181292058002304

√
2941

152587890625 + 10008934775328384
152587890625(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)(
100 +

√
2941

)(
125 +

√
2941

)x5

− 48
19073486328125

5212232693970344
√
2941 + 278565456347597849(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)(
100 +

√
2941

)(
125 +

√
2941

)(
150 +

√
2941

)x6

− 96
16689300537109375

381820145596656632404
√
2941 + 20689947387639015669859(√

2941 + 25
)(

50 +
√
2941

)(√
2941 + 75

)(
100 +

√
2941

)(
125 +

√
2941

)(
150 +

√
2941

)(
175 +

√
2941

)x7

+O
(
x8)
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3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22488� �
AsymptoticDSolveValue[x^2*(x-5)^2*y''[x]+4*x*y'[x]+(x^2-25)*y[x]==0,y[x],{x,0,7}]� �
Too large to display
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45.2.7 problem 7
Internal problem ID [5837]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + x− 6

)
y′′ + (x+ 3) y′ + (x− 2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 74� �
Order:=8;
dsolve((x^2+x-6)*diff(y(x),x$2)+(x+3)*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

6x
2 − 1

108x
3 − 17

2592x
4 − 7

2160x
5 − 139

116640x
6 − 5377

9797760x
7
)
y(0)

+
(
x+ 1

4x
2 + 1

36x
3 + 23

864x
4 + 13

1440x
5 + 619

155520x
6 + 689

408240x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 98� �
AsymptoticDSolveValue[(x^2+x-6)*y''[x]+(x+3)*y'[x]+(x-2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 5377x7

9797760 − 139x6

116640 − 7x5

2160 − 17x4

2592 − x3

108 − x2

6 + 1
)

+ c2

(
689x7

408240 + 619x6

155520 + 13x5

1440 + 23x4

864 + x3

36 + x2

4 + x

)
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45.2.8 problem 8
Internal problem ID [5838]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + 1

)2
y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*(x^2+1)^2*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 1

2x+
1
12x

2+ 23
144x

3− 167
2880x

4− 7993
86400x

5+ 23599
518400x

6+ 1860281
29030400x

7+O
(
x8))

+ c2

(
ln(x)

(
−x+ 1

2x
2 − 1

12x
3 − 23

144x
4 + 167

2880x
5 + 7993

86400x
6 − 23599

518400x
7 +O

(
x8))

+
(
1− 3

4x
2 + 19

36x
3 + 85

1728x
4 − 21907

86400x
5 + 787

81000x
6 + 5987917

36288000x
7 +O

(
x8)))
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3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 121� �
AsymptoticDSolveValue[x*(x^2+1)^2*y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x(7993x5 + 5010x4 − 13800x3 − 7200x2 + 43200x− 86400) log(x)

86400

+ −107303x6 − 403755x5 + 270750x4 + 792000x3 − 1620000x2 + 1296000x+ 1296000
1296000

)
+ c2

(
23599x7

518400 − 7993x6

86400 − 167x5

2880 + 23x4

144 + x3

12 − x2

2 + x

)

7793



45.2. CHAPTER 6 SERIES SOLUTIONS . . . CHAPTER 45. DIFFERENTIAL . . .

45.2.9 problem 9
Internal problem ID [5839]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3(x2 − 25
)
(x− 2)2 y′′ + 3x(x− 2) y′ + 7(x+ 5) y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^3*(x^2-25)*(x-2)^2*diff(y(x),x$2)+3*x*(x-2)*diff(y(x),x)+7*(x+5)*y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 127� �
AsymptoticDSolveValue[x^3*(x^2-25)*(x-2)^2*y''[x]+3*x*(x-2)*y'[x]+7*(x+5)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−8443721376476278698619699192242145x7

24679069470425088

+ 256276439033972389997207276999x6

228509902503936 − 1337698720169782190618881x5

352638738432
+ 42840301537653264505x4

3265173504 − 344729362309955x3

7558272 + 3590248795x2

23328 − 50309x
108 +1

)
x35/6

+
c1e

3
50
/
x
(

27670480145177700385838149741665715823829792301x7

4118764073681250000000000000000000000000 + 3104172516869718247583976968553108060901x6

4358480501250000000000000000000000 − 37907198008560463448473952765642999x5

5380840125000000000000000000 + 27497874350326089989823180601x4

7971615000000000000000 + 10649898771731482781701x3

14762250000000000 + 975156065160301x2

36450000000 + 41066401x
135000 + 1

)
x1159/300
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45.2.10 problem 10
Internal problem ID [5840]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 − 2x2 + 3x

)2
y′′ + x(x− 3)2 y′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 55� �
Order:=8;
dsolve((x^3-2*x^2+3*x)^2*diff(y(x),x$2)+x*(x-3)^2*diff(y(x),x)-(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

2
3
(
1 + 1

45x+ 149
3240x

2 + 2701
192456x

3 + 236933
121247280x

4 − 67092967
92754169200x

5 − 30839263691
50087251368000x

6 − 14846109458423
72576427232232000x

7 +O(x8)
)
+ c1

(
1 + 13

9 x− 5
162x

2 + 1591
30618x

3 + 106583
5511240x

4 + 7435523
3224075400x

5 − 70024699
43525017900x

6 − 2917066898
2604972321315x

7 +O(x8)
)

x
1
3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 118� �
AsymptoticDSolveValue[(x^3-2*x^2+3*x)^2*y''[x]+x*(x-3)^2*y'[x]-(x+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
3
√
x

(
− 14846109458423x7

72576427232232000 − 30839263691x6

50087251368000 − 67092967x5

92754169200 + 236933x4

121247280

+ 2701x3

192456 + 149x2

3240 + x

45 + 1
)

+
c2
(
− 2917066898x7

2604972321315 −
70024699x6

43525017900 +
7435523x5

3224075400 +
106583x4

5511240 + 1591x3

30618 − 5x2

162 +
13x
9 + 1

)
3
√
x
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45.2.11 problem 11
Internal problem ID [5841]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + 5(1 + x) y′ +

(
x2 − x

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 69� �
Order:=8;
dsolve((x^2-1)*diff(y(x),x$2)+5*(x+1)*diff(y(x),x)+(x^2-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 − 1

8x
4 − 3

10x
5 − 17

45x
6 − 199

336x
7
)
y(0)

+
(
x+ 5

2x
2 + 5x3 + 26

3 x4 + 1661
120 x5 + 4967

240 x6 + 14881
504 x7

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 89� �
AsymptoticDSolveValue[(x^2-1)*y''[x]+5*(x+1)*y'[x]+(x^2-x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−199x7

336 − 17x6

45 − 3x5

10 − x4

8 − x3

6 + 1
)

+ c2

(
14881x7

504 + 4967x6

240 + 1661x5

120 + 26x4

3 + 5x3 + 5x2

2 + x

)
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45.2.12 problem 12
Internal problem ID [5842]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ 3) y′ + 7yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 68� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(x+3)*diff(y(x),x)+7*x^2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 7

15x
3 + 7

120x
4 − 1

150x
5 + 11

160x
6 − 197

15120x
7 +O(x8)

)
x2 + ln(x)

(
2x2 − 14

15x
5 + 7

60x
6 − 1

75x
7 +O(x8)

)
c2 +

(
−2 + 4x− 3x2 + 4x3 − 4x4 + 547

225x
5 − 5329

3600x
6 + 7642

7875x
7 +O(x8)

)
c2

x2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 96� �
AsymptoticDSolveValue[x*y''[x]+(x+3)*y'[x]+7*x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
11x6

160 − x5

150 + 7x4

120 − 7x3

15 + 1
)

+ c1

(
5539x6 − 10432x5 + 14400x4 − 14400x3 + 14400x2 − 14400x+ 7200

7200x2

− 1
120
(
7x4 − 56x3 + 120

)
log(x)

)
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45.2.13 problem 13
Internal problem ID [5843]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
5
3x+ x2

)
y′ − y

3 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 43� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(5/3*x+x^2)*diff(y(x),x)-1/3*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 1

7x+ 1
35x

2 − 1
195x

3 + 1
1248x

4 − 1
9120x

5 + 1
75240x

6 − 1
693000x

7 +O(x8)
)
+ c1(1− 3x+O(x8))

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 72� �
AsymptoticDSolveValue[x^2*y''[x]+(5/3*x+x^2)*y'[x]-1/3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
3
√
x

(
− x7

693000 + x6

75240 − x5

9120 + x4

1248 − x3

195 + x2

35 − x

7 + 1
)
+ c2(1− 3x)

x
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45.2.14 problem 14
Internal problem ID [5844]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2+ c1)

(
1−10x+25x2− 250

9 x3+ 625
36 x4− 125

18 x5+ 625
324x

6− 3125
7938x

7+O
(
x8))

+
(
20x− 75x2 + 2750

27 x3 − 15625
216 x4 + 3425

108 x5 − 6125
648 x6 + 75625

37044x
7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 147� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+10*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−3125x7

7938 + 625x6

324 − 125x5

18 + 625x4

36 − 250x3

9 + 25x2 − 10x+ 1
)

+ c2

(
75625x7

37044 − 6125x6

648 + 3425x5

108 − 15625x4

216 + 2750x3

27 − 75x2

+
(
−3125x7

7938 + 625x6

324 − 125x5

18 + 625x4

36 − 250x3

9 + 25x2 − 10x+ 1
)
log(x) + 20x

)
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45.2.15 problem 15
Internal problem ID [5845]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
2

(
1− 2

5x+
2
35x

2− 4
945x

3+ 2
10395x

4− 4
675675x

5+ 4
30405375x

6− 8
3618239625x

7

+O
(
x8))+c2

(
1+2x−2x2+4

9x
3− 2

45x
4+ 4

1575x
5− 4

42525x
6+ 8

3274425x
7+O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 109� �
AsymptoticDSolveValue[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
8x7

3274425 − 4x6

42525 + 4x5

1575 − 2x4

45 + 4x3

9 − 2x2 + 2x+ 1
)

+ c1

(
− 8x7

3618239625 + 4x6

30405375 − 4x5

675675 + 2x4

10395 − 4x3

945 + 2x2

35 − 2x
5 + 1

)
x3/2
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45.2.16 problem 16
Internal problem ID [5846]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 36� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+5*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c2
(
1− 1

14x
2 + 1

616x
4 − 1

55440x
6 +O(x8)

)
x

3
2 + c1

(
1− 1

2x
2 + 1

40x
4 − 1

2160x
6 +O(x8)

)
x

3
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 61� �
AsymptoticDSolveValue[2*x*y''[x]+5*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x6

55440 + x4

616 − x2

14 + 1
)
+

c2
(
− x6

2160 +
x4

40 −
x2

2 + 1
)

x3/2

7801
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45.2.17 problem 17
Internal problem ID [5847]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + y′

2 + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 52� �
Order:=8;
dsolve(4*x*diff(y(x),x$2)+1/2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

7
8

(
1− 2

15x+ 2
345x

2 − 4
32085x

3 + 2
1251315x

4 − 4
294059025x

5 + 4
48519739125x

6

− 8
21397204954125x

7 +O
(
x8))+ c2

(
1− 2x+ 2

9x
2 − 4

459x
3 + 2

11475x
4

− 4
1893375x

5 + 4
232885125x

6 − 8
79879597875x

7 +O
(
x8))

7802
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111� �
AsymptoticDSolveValue[4*x*y''[x]+1/2*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− 8x7

79879597875 + 4x6

232885125 − 4x5

1893375 + 2x4

11475 − 4x3

459 + 2x2

9 − 2x+ 1
)

+ c1x
7/8
(
− 8x7

21397204954125 + 4x6

48519739125 − 4x5

294059025 + 2x4

1251315 − 4x3

32085

+ 2x2

345 − 2x
15 + 1

)

7803
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45.2.18 problem 18
Internal problem ID [5848]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − xy′ + y
(
x2 + 1

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 37� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 1

6x
2 + 1

168x
4 − 1

11088x
6 +O

(
x8))

+ c2x

(
1− 1

10x
2 + 1

360x
4 − 1

28080x
6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 62� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(x^2+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
− x6

28080 + x4

360 − x2

10 + 1
)
+ c2

√
x

(
− x6

11088 + x4

168 − x2

6 + 1
)

7804
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45.2.19 problem 19
Internal problem ID [5849]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

3xy′′ + (−x+ 2) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 52� �
Order:=8;
dsolve(3*x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
3

(
1+ 1

3x+
1
18x

2+ 1
162x

3+ 1
1944x

4+ 1
29160x

5+ 1
524880x

6+ 1
11022480x

7+O
(
x8))

+ c2

(
1+ 1

2x+
1
10x

2+ 1
80x

3+ 1
880x

4+ 1
12320x

5+ 1
209440x

6+ 1
4188800x

7+O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113� �
AsymptoticDSolveValue[3*x*y''[x]+(2-x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
3
√
x

(
x7

11022480 + x6

524880 + x5

29160 + x4

1944 + x3

162 + x2

18 + x

3 + 1
)

+ c2

(
x7

4188800 + x6

209440 + x5

12320 + x4

880 + x3

80 + x2

10 + x

2 + 1
)

7805
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45.2.20 problem 20
Internal problem ID [5850]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x− 2

9

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 55� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-(x-2/9)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
3

(
1 + 3

2x+ 9
20x

2 + 9
160x

3 + 27
7040x

4 + 81
492800x

5 + 81
16755200x

6 + 243
2345728000x

7

+O
(
x8))+ c2x

2
3

(
1 + 3

4x+ 9
56x

2 + 9
560x

3 + 27
29120x

4 + 81
2329600x

5 + 81
88524800x

6

+ 243
13632819200x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*y''[x]-(x-2/9)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
3
√
x

(
243x7

2345728000 + 81x6

16755200 + 81x5

492800 + 27x4

7040 + 9x3

160 + 9x2

20 + 3x
2 + 1

)
+ c1x

2/3
(

243x7

13632819200 + 81x6

88524800 + 81x5

2329600 + 27x4

29120 + 9x3

560 + 9x2

56 + 3x
4 + 1

)
7806
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45.2.21 problem 21
Internal problem ID [5851]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2xy′′ − (3 + 2x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)-(3+2*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

5
2

(
1+ 4

7x+
4
21x

2+ 32
693x

3+ 80
9009x

4+ 64
45045x

5+ 64
328185x

6+ 1024
43648605x

7+O
(
x8))

+ c2

(
1 + 1

3x− 1
6x

2 − 1
6x

3 − 5
72x

4 − 7
360x

5 − 1
240x

6 − 11
15120x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113� �
AsymptoticDSolveValue[2*x*y''[x]-(3+2*x)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− 11x7

15120 − x6

240 − 7x5

360 − 5x4

72 − x3

6 − x2

6 + x

3 + 1
)

+ c1

(
1024x7

43648605 + 64x6

328185 + 64x5

45045 + 80x4

9009 + 32x3

693 + 4x2

21 + 4x
7 + 1

)
x5/2

7807
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45.2.22 problem 22
Internal problem ID [5852]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 4

9

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 39� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-4/9)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

c2x
4
3
(
1− 3

20x
2 + 9

1280x
4 − 9

56320x
6 +O(x8)

)
+ c1

(
1− 3

4x
2 + 9

128x
4 − 9

3584x
6 +O(x8)

)
x

2
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 66� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-4/9)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x
2/3
(
− 9x6

56320 + 9x4

1280 − 3x2

20 + 1
)
+

c2
(
− 9x6

3584 +
9x4

128 −
3x2

4 + 1
)

x2/3

7808
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45.2.23 problem 23
Internal problem ID [5853]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9x2y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 55� �
Order:=8;
dsolve(9*x^2*diff(y(x),x$2)+9*x^2*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
3

(
1− 1

2x+ 1
5x

2 − 7
120x

3 + 7
528x

4 − 13
5280x

5 + 13
33660x

6 − 247
4712400x

7 +O
(
x8))

+c2x
2
3

(
1− 1

2x+
5
28x

2− 1
21x

3+ 11
1092x

4− 11
6240x

5+ 187
711360x

6− 17
497952x

7+O
(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 118� �
AsymptoticDSolveValue[9*x^2*y''[x]+9*x^2*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
3
√
x

(
− 247x7

4712400 + 13x6

33660 − 13x5

5280 + 7x4

528 − 7x3

120 + x2

5 − x

2 + 1
)

+ c1x
2/3
(
− 17x7

497952 + 187x6

711360 − 11x5

6240 + 11x4

1092 − x3

21 + 5x2

28 − x

2 + 1
)

7809
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45.2.24 problem 24
Internal problem ID [5854]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 3xy′ + (2x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 55� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(2*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
2
(
1− 2

5x+ 2
35x

2 − 4
945x

3 + 2
10395x

4 − 4
675675x

5 + 4
30405375x

6 − 8
3618239625x

7 +O(x8)
)
+ c1

(
1 + 2x− 2x2 + 4

9x
3 − 2

45x
4 + 4

1575x
5 − 4

42525x
6 + 8

3274425x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112� �
AsymptoticDSolveValue[2*x^2*y''[x]+3*x*y'[x]+(2*x-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
− 8x7

3618239625 + 4x6

30405375 − 4x5

675675 + 2x4

10395 − 4x3

945 + 2x2

35 − 2x
5 + 1

)

+
c2
(

8x7

3274425 −
4x6

42525 +
4x5

1575 −
2x4

45 + 4x3

9 − 2x2 + 2x+ 1
)

x

7810
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45.2.25 problem 25
Internal problem ID [5855]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 36� �
Order:=8;
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

(
1 + 1

6x
2 + 1

120x
4 + 1

5040x
6 +O

(
x8))+

c2
(
1 + 1

2x
2 + 1

24x
4 + 1

720x
6 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 56� �
AsymptoticDSolveValue[x*y''[x]+2*y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x5

720 + x3

24 + x

2 + 1
x

)
+ c2

(
x6

5040 + x4

120 + x2

6 + 1
)

7811
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45.2.26 problem 26
Internal problem ID [5856]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 39� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 − 1

5040x
6 +O(x8)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x11/2

720 + x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
−x13/2

5040 + x9/2

120 − x5/2

6 +
√
x

)

7812
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45.2.27 problem 27
Internal problem ID [5857]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Laguerre, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

xy′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 46� �
Order:=8;
dsolve(x*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
(
1 + O

(
x8))+ (−x+O

(
x8)) ln(x)c2

+
(
1 + x− 1

2x
2 − 1

12x
3 − 1

72x
4 − 1

480x
5 − 1

3600x
6 − 1

30240x
7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 51� �
AsymptoticDSolveValue[x*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−2x6 − 15x5 − 100x4 − 600x3 − 3600x2 + 14400x+ 7200

7200 − x log(x)
)
+ c2x

7813
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45.2.28 problem 28
Internal problem ID [5858]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′
x

− 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 52� �
Order:=8;
dsolve(diff(y(x),x$2)+3/x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1 + 1

4x
2 + 1

48x
4 + 1

1152x
6 +O(x8)

)
x2 + c2

(
ln(x)

(
(−2)x2 − 1

2x
4 − 1

24x
6 +O(x8)

)
+
(
−2 + 3

8x
4 + 7

144x
6 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 74� �
AsymptoticDSolveValue[y''[x]+3/x*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c2

(
x6

1152+
x4

48+
x2

4 +1
)
+c1

(
1
48
(
x4+12x2+48

)
log(x)− 5x6 + 45x4 + 72x2 − 144

144x2

)
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45.2.29 problem 29
Internal problem ID [5859]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (1− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(1-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2 + c1)

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

+
(
−x− 3

4x
2 − 11

36x
3 − 25

288x
4 − 137

7200x
5 − 49

14400x
6 − 121

235200x
7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 149� �
AsymptoticDSolveValue[x*y''[x]+(1-x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
− 121x7

235200 − 49x6

14400 − 137x5

7200

− 25x4

288 − 11x3

36 − 3x2

4 +
(

x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)− x

)
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45.2.30 problem 30
Internal problem ID [5860]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2 + c1)

(
1− x+ 1

4x
2 − 1

36x
3 + 1

576x
4 − 1

14400x
5 + 1

518400x
6 − 1

25401600x
7

+O
(
x8))

+
(
2x− 3

4x
2+ 11

108x
3− 25

3456x
4+ 137

432000x
5− 49

5184000x
6+ 121

592704000x
7+O

(
x8)) c2
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 153� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x7

25401600 + x6

518400 − x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)

+ c2

(
121x7

592704000 − 49x6

5184000 + 137x5

432000 − 25x4

3456 + 11x3

108 − 3x2

4

+
(
− x7

25401600 + x6

518400 − x5

14400 + x4

576 − x3

36 + x2

4 − x+ 1
)
log(x) + 2x

)

7817



45.2. CHAPTER 6 SERIES SOLUTIONS . . . CHAPTER 45. DIFFERENTIAL . . .

45.2.31 problem 31
Internal problem ID [5861]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x− 6) y′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 46� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(x-6)*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

7
(
1− 1

2x+
5
36x

2− 1
36x

3+ 7
1584x

4− 7
11880x

5+ 7
102960x

6− 1
144144x

7+O
(
x8))

+ c2
(
3628800− 1814400x+ 362880x2 − 30240x3 + 36x7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x*y''[x]+(x-6)*y'[x]-3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x3

120 + x2

10 − x

2 + 1
)
+ c2

(
7x13

102960 − 7x12

11880 + 7x11

1584 − x10

36 + 5x9

36 − x8

2 + x7
)
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45.2.32 problem 32
Internal problem ID [5862]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(x− 1) y′′ + 3y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*(x-1)*diff(y(x),x$2)+3*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4(1 + 2x+ 3x2 + 4x3 + 5x4 + 6x5 + 7x6 + 8x7 +O

(
x8))

+ c2
(
−144− 96x− 48x2 + 48x4 + 96x5 + 144x6 + 192x7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.351 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x*(x-1)*y''[x]+3*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6 − 2x5

3 − x4

3 + x2

3 + 2x
3 + 1

)
+ c2

(
7x10 + 6x9 + 5x8 + 4x7 + 3x6 + 2x5 + x4)

7819



45.2. CHAPTER 6 SERIES SOLUTIONS . . . CHAPTER 45. DIFFERENTIAL . . .

45.2.33 problem 33(b)
Internal problem ID [5863]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 33(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
t

+ λy = 0

With the expansion point for the power series method at t = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 56� �
Order:=8;
dsolve(diff(y(t),t$2)+2/t*diff(y(t),t)+lambda*y(t)=0,y(t),type='series',t=0);� �

y(t) = c1

(
1− 1

6λ t
2 + 1

120λ
2t4 − 1

5040λ
3t6 +O

(
t8
))

+
c2
(
1− 1

2λ t
2 + 1

24λ
2t4 − 1

720λ
3t6 +O(t8)

)
t

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 70� �
AsymptoticDSolveValue[y''[t]+2/t*y'[t]+\[Lambda]*y[t]==0,y[t],{t,0,7}]� �

y(t) → c1

(
− 1
720λ

3t5 + λ2t3

24 − λt

2 + 1
t

)
+ c2

(
− λ3t6

5040 + λ2t4

120 − λt2

6 + 1
)
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45.2.34 problem 36 (a)
Internal problem ID [5864]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 36 (a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x3y′′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^3*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 294� �
AsymptoticDSolveValue[x^3*y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1e
− 2i√

x x3/4
(
−11100458801337530625ix13/2

4611686018427387904 + 1327867167401775ix11/2

4503599627370496

− 468131288625ix9/2

8796093022208 + 66891825ix7/2

4294967296 − 72765ix5/2

8388608 + 105ix3/2

8192
+ 1149690375852815671875x7

147573952589676412928 − 232376754295310625x6

288230376151711744 + 33424574007825x5

281474976710656

− 14783093325x4

549755813888 + 2837835x3

268435456 − 4725x2

524288 + 15x
512 − 3i

√
x

16

+1
)
+c2e

2i√
x x3/4

(
11100458801337530625ix13/2

4611686018427387904 − 1327867167401775ix11/2

4503599627370496 +468131288625ix9/2

8796093022208 − 66891825ix7/2

4294967296 +72765ix5/2

8388608 − 105ix3/2

8192 +1149690375852815671875x7

147573952589676412928 − 232376754295310625x6

288230376151711744 +33424574007825x5

281474976710656 − 14783093325x4

549755813888 + 2837835x3

268435456−
4725x2

524288+
15x
512 +

3i
√
x

16 +1
)
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45.2.35 problem 36(b)
Internal problem ID [5865]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255
Problem number: 36(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (3x− 1) y′ + y = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+(3*x-1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x^2*y''[x]+(3*x-1)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
5040x7 + 720x6 + 120x5 + 24x4 + 6x3 + 2x2 + x+ 1

)
+ c2e

−1/x

x
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45.3 CHAPTER 6 SERIES SOLUTIONS OF
LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Local contents
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45.3.1 problem 1
Internal problem ID [5866]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

9

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
1
3 , x

)
+ c2 BesselY

(
1
3 , x

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1BesselJ
(
1
3 , x

)
+ c2Y 1

3
(x)
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45.3.2 problem 2
Internal problem ID [5867]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (1, x) + c2 BesselY (1, x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J1(x) + c2Y1(x)
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45.3.3 problem 3
Internal problem ID [5868]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 25

)
y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 45� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-25)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 57� �
DSolve[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-25)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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45.3.4 problem 4
Internal problem ID [5869]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 16xy′ +
(
16x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(16*x^2*diff(y(x),x$2)+16*x*diff(y(x),x)+(16*x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
1
4 , x

)
+ c2 BesselY

(
1
4 , x

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[16*x^2*y''[x]+16*x*y'[x]+(16*x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J 1
4
(x) + c2Y 1

4
(x)
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45.3.5 problem 5
Internal problem ID [5870]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + y′ + xy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (0, x) + c2 BesselY (0, x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[x*y''[x]+y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J0(x) + c2Y0(x)
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45.3.6 problem 6
Internal problem ID [5871]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

xy′′ + y′ +
(
x− 4

x

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(x*diff(y(x),x),x)+(x-4/x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (2, x) + c2 BesselY (2, x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[D[x*y'[x],x]+(x-4/x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J2(x) + c2Y2(x)
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45.3.7 problem 7
Internal problem ID [5872]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
9x2 − 4

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(9*x^2-4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (2, 3x) + c2 BesselY (2, 3x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*y'[x]+(9*x^2-4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J2(3x) + c2Y2(3x)
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45.3.8 problem 8
Internal problem ID [5873]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
36x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (6x)√
x

+ c2 cos (6x)√
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(36*x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−6ix(12c1 − ic2e
12ix)

12
√
x
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45.3.9 problem 9
Internal problem ID [5874]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
25x2 − 4

9

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(25*x^2-4/9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
2
3 , 5x

)
+ c2 BesselY

(
2
3 , 5x

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]+x*y'[x]+(25*x^2-4/9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J 2
3
(5x) + c2Y 2

3
(5x)
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45.3.10 problem 10
Internal problem ID [5875]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
2x2 − 64

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x^2-64)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
8, x

√
2
)
+ c2 BesselY

(
8, x

√
2
)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30� �
DSolve[x^2*y''[x]+x*y'[x]+(2*x^2-64)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J8
(√

2 x
)
+ c2Y8

(√
2 x
)
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45.3.11 problem 13
Internal problem ID [5876]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 2y′ + 4y = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(
1, 4

√
x
)

√
x

+
c2 BesselY

(
1, 4

√
x
)

√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 34� �
DSolve[x*y''[x]+2*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F̃1(; 2;−4x)−
ic2Y1

(
4
√
x
)

√
x
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45.3.12 problem 14
Internal problem ID [5877]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 3y′ + xy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (1, x)
x

+ c2 BesselY (1, x)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[x*y''[x]+3*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J1(x) + c2Y1(x)
x
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45.3.13 problem 15
Internal problem ID [5878]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − y′ + xy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ (1, x) + c2xBesselY (1, x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[x*y''[x]-y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xJ1(x) + c2xY1(x)
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45.3.14 problem 16
Internal problem ID [5879]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ − 5y′ + xy = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x$2)-5*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 BesselJ (3, x) + c2x

3 BesselY (3, x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[x*y''[x]-5*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(c1J3(x) + c2Y3(x))
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45.3.15 problem 17
Internal problem ID [5880]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x cos(x)− sin(x))
x

+ c2(cos(x) + sin(x)x)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+(x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x
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45.3.16 problem 18
Internal problem ID [5881]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
16x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(4*x^2*diff(y(x),x$2)+(16*x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ (0, 2x) + c2

√
x BesselY (0, 2x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 28� �
DSolve[4*x^2*y''[x]+(16*x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c1J0(2x) + c2Y0(2x))
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45.3.17 problem 19
Internal problem ID [5882]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + yx3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x^3*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

2

)
x2 +

c2 cos
(

x2

2

)
x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 43� �
DSolve[x*y''[x]+3*y'[x]+x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
2

(
2c1 − ic2e

ix2
)

2x2
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45.3.18 problem 20
Internal problem ID [5883]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 9xy′ +
(
x6 − 36

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(9*x^2*diff(y(x),x$2)+9*x*diff(y(x),x)+(x^6-36)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
2
3 ,

x3

9

)
+ c2 BesselY

(
2
3 ,

x3

9

)

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 42� �
DSolve[9*x^2*y''[x]+9*x*y'[x]+(x^6-36)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Gamma
(
1
3

)
J− 2

3

(
x3

9

)
+ c2Gamma

(
5
3

)
J 2

3

(
x3

9

)
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45.3.19 problem 22(a)
Internal problem ID [5884]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 22(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − yx2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselI

(
1
4 ,

x2

2

)
+ c2

√
x BesselK

(
1
4 ,

x2

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 37� �
DSolve[y''[x]-x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2D− 1
2

(
i
√
2 x
)
+ c1D− 1

2

(√
2 x
)
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45.3.20 problem 22 (b)
Internal problem ID [5885]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 22 (b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ − 7yx3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-7*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselI
(
0,

√
7 x2

2

)
+ c2 BesselK

(
0,

√
7 x2

2

)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 36� �
DSolve[x*y''[x]+y'[x]-7*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F̃1

(
; 1; 7x

4

16

)
+ 2c2K0

(√
7 x2

2

)
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45.3.21 problem 23
Internal problem ID [5886]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

y(x) = sin(x)c1 + cos(x)c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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45.3.22 problem 24
Internal problem ID [5887]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2

7845
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45.3.23 problem 25
Internal problem ID [5888]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 32xy′ +
(
x4 − 12

)
y = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 27� �
dsolve(16*x^2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x^4-12)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

8

)
x

3
2

+
c2 cos

(
x2

8

)
x

3
2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 42� �
DSolve[16*x^2*y''[x]+32*x*y'[x]+(x^4-12)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
8

(
c1 − 2ic2e

ix2
4

)
x3/2
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45.3.24 problem 26
Internal problem ID [5889]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(16*x^2+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sin (2x) + c2

√
x cos (2x)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(16*x^2+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2ix√x
(
4c1 − ic2e

4ix)

7847
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45.4.1 problem 9
Internal problem ID [5890]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 1

3x+ 1
30x

2 − 1
630x

3 + 1
22680x

4 − 1
1247400x

5 + 1
97297200x

6

− 1
10216206000x

7 +O
(
x8))

+c2

(
1−x+1

6x
2− 1

90x
3+ 1

2520x
4− 1

113400x
5+ 1

7484400x
6− 1

681080400x
7+O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 111� �
AsymptoticDSolveValue[2*x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
− x7

10216206000 + x6

97297200 − x5

1247400 + x4

22680 − x3

630 + x2

30 − x

3 + 1
)

+ c2

(
− x7

681080400 + x6

7484400 − x5

113400 + x4

2520 − x3

90 + x2

6 − x+ 1
)

7849
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45.4.2 problem 10
Internal problem ID [5891]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ − xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 1

2x
2 + 1

8x
4 + 1

48x
6
)
y(0) +

(
x+ 1

3x
3 + 1

15x
5 + 1

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-x*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

105 + x5

15 + x3

3 + x

)
+ c1

(
x6

48 + x4

8 + x2

2 + 1
)

7850



45.4. CHAPTER 6 SERIES SOLUTIONS . . . CHAPTER 45. DIFFERENTIAL . . .

45.4.3 problem 11
Internal problem ID [5892]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(x− 1) y′′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 69� �
Order:=8;
dsolve((x-1)*diff(y(x),x$2)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 3

2x
2 + 1

2x
3 + 5

8x
4 + 9

20x
5 + 29

80x
6 + 163

560x
7
)
y(0)

+
(
x+ 1

2x
3 + 1

4x
4 + 9

40x
5 + 7

40x
6 + 79

560x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91� �
AsymptoticDSolveValue[(x-1)*y''[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c2

(
79x7

560 + 7x6

40 + 9x5

40 + x4

4 + x3

2 +x

)
+c1

(
163x7

560 + 29x6

80 + 9x5

20 + 5x4

8 + x3

2 + 3x2

2 +1
)

7851
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45.4.4 problem 12
Internal problem ID [5893]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
Order:=8;
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 − 1

90x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27� �
AsymptoticDSolveValue[y''[x]-x^2*y'[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6

90 − x3

6 + 1
)
+ c2x

7852
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45.4.5 problem 13
Internal problem ID [5894]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (2 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 52� �
Order:=8;
dsolve(x*diff(y(x),x$2)-(x+2)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
(
1 + 1

4x+ 1
20x

2 + 1
120x

3 + 1
840x

4 + 1
6720x

5 + 1
60480x

6 + 1
604800x

7 +O
(
x8))

+ c2

(
12 + 12x+ 6x2 + 2x3 + 1

2x
4 + 1

10x
5 + 1

60x
6 + 1

420x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 94� �
AsymptoticDSolveValue[x*y''[x]-(x+2)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
x6

720+
x5

120+
x4

24+
x3

6 +x2

2 +x+1
)
+c2

(
x9

60480+
x8

6720+
x7

840+
x6

120+
x5

20+
x4

4 +x3
)

7853
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45.4.6 problem 14
Internal problem ID [5895]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
Order:=8;
dsolve(cos(x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

720x
6
)
y(0) +

(
x− 1

6x
3 − 1

60x
5 − 13

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[Cos[x]*y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x6

720 − x2

2 + 1
)
+ c2

(
−13x7

5040 − x5

60 − x3

6 + x

)

7854
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45.4.7 problem 15
Internal problem ID [5896]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

With initial conditions

[y(0) = 3, y′(0) = −2]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 24� �
Order:=8;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 3, D(y)(0) = -2],y(x),type='series',x=0);� �

y(x) = 3− 2x− 3x2 + x3 + x4 − 1
4x

5 − 1
5x

6 + 1
24x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+2*y[x]==0,{y[0]==3,y'[0]==-2}},y[x],{x,0,7}]� �

y(x) → x7

24 − x6

5 − x5

4 + x4 + x3 − 3x2 − 2x+ 3

7855
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45.4.8 problem 16
Internal problem ID [5897]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

(2 + x) y′′ + 3y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
Order:=8;
dsolve([(x+2)*diff(y(x),x$2)+3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',x=0);� �

y(x) = x− 1
4x

3 + 1
16x

4 − 1
320x

6 + 1
896x

7 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33� �
AsymptoticDSolveValue[{(x+2)*y''[x]+3*y[x]==0,{y[0]==0,y'[0]==1}},y[x],{x,0,7}]� �

y(x) → x7

896 − x6

320 + x4

16 − x3

4 + x

7856
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45.4.9 problem 17
Internal problem ID [5898]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− 2 sin(x)) y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 59� �
Order:=8;
dsolve((1-2*sin(x))*diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 − 1

6x
4 − 1

5x
5 − 1

4x
6 − 85

252x
7
)
y(0)

+
(
x− 1

12x
4 − 1

10x
5 − 2

15x
6 − 13

72x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 77� �
AsymptoticDSolveValue[(1-2*Sin[x])*y''[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−13x7

72 − 2x6

15 − x5

10 − x4

12 + x

)
+ c1

(
−85x7

252 − x6

4 − x5

5 − x4

6 − x3

6 + 1
)

7857
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45.4.10 problem 18
Internal problem ID [5899]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

With initial conditions

[y(1) = −6, y′(1) = 3]

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
Order:=8;
dsolve([diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(1) = -6, D(y)(1) = 3],y(x),type='series',x=1);� �

y(x) = −6 + 3(x− 1) + 3
2(x− 1)2 − 3

2(x− 1)3 + 3
10(x− 1)5

− 1
20(x− 1)6 − 1

28(x− 1)7 +O
(
(x− 1)8

)
3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55� �
AsymptoticDSolveValue[{y''[x]+x*y'[x]+y[x]==0,{y[1]==-6,y'[1]==3}},y[x],{x,1,7}]� �

y(x) → − 1
28(x− 1)7 − 1

20(x− 1)6 + 3
10(x− 1)5 − 3

2(x− 1)3 + 3
2(x− 1)2 + 3(x− 1)− 6

7858
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45.4.11 problem 19
Internal problem ID [5900]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + (1− cos(x)) y′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 59� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(1-cos(x))*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
3 + 1

80x
5 + 1

180x
6 − 5

4032x
7
)
y(0)

+
(
x− 1

12x
3 − 1

12x
4 + 1

120x
5 + 1

120x
6 + 73

60480x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36� �
AsymptoticDSolveValue[x*y''[x]+(1-Cos[x])*y'[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → −53x7

8640 + x5

48 + x4

6 − x3

3 − 2x+ 3

7859
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45.4.12 problem 20
Internal problem ID [5901]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(ex − 1− x) y′′ + xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.154 (sec). Leaf size: 70� �
Order:=8;
dsolve((exp(x)-1-x)*diff(y(x),x$2)+x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1−x+4

9x
2− 29

216x
3+ 37

1200x
4− 58

10125x
5+ 14209

15876000x
6− 107329

889056000x
7+O

(
x8))

+ c2

(
ln(x)

(
(−2)x+2x2− 8

9x
3+ 29

108x
4− 37

600x
5+ 116

10125x
6− 14209

7938000x
7+O

(
x8))

+
(
1− 8

3x
2 + 175

108x
3 − 3727

6480x
4 + 47531

324000x
5 − 3003737

102060000x
6 + 48833381

10001880000x
7

+O
(
x8)))

7860
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3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 133� �
AsymptoticDSolveValue[(Exp[x]-1-x)*y''[x]+x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x6
(
116 log(x)
10125 − 3003737

102060000

)
+ x5

(
47531
324000 − 37 log(x)

600

)
+x4

(
29 log(x)

108 − 3727
6480

)
+x3

(
175
108−

8 log(x)
9

)
+x2

(
2 log(x)− 8

3

)
−2x log(x)+1

)
+ c2x

(
− 107329x7

889056000 + 14209x6

15876000 − 58x5

10125 + 37x4

1200 − 29x3

216 + 4x2

9 − x+ 1
)

7861
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45.4.13 problem 21
Internal problem ID [5902]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′ + x2y′ + 2xy − 10x3 + 2x− 5 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
Order:=8;
dsolve(diff(y(x),x$2)+x^2*diff(y(x),x)+2*x*y(x)=5-2*x+10*x^3,y(x),type='series',x=0);� �
y(x) =

(
1− 1

3x
3 + 1

18x
6
)
y(0) +

(
x− 1

4x
4 + 1

28x
7
)
D(y)(0) + 5x2

2 − x3

3 + x6

18 +O
(
x8)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+x^2*y'[x]+2*x*y[x]==5-2*x+10*x^3,y[x],{x,0,7}]� �

y(x) → x6

18 − x3

3 + 5x2

2 + c2

(
x7

28 − x4

4 + x

)
+ c1

(
x6

18 − x3

3 + 1
)
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45.5.1 problem 31
Internal problem ID [5903]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 1 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 8� �
dsolve([diff(y(t),t)-y(t)=1,y(0) = 0],y(t), singsol=all)� �

y(t) = −1 + et

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 10� �
DSolve[{y'[t]-y[t]==1,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et − 1
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45.5.2 problem 32
Internal problem ID [5904]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

2y′ + y = 0

With initial conditions

[y(0) = −3]

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 10� �
dsolve([2*diff(y(t),t)+y(t)=0,y(0) = -3],y(t), singsol=all)� �

y(t) = −3 e− t
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14� �
DSolve[{2*y'[t]+y[t]==0,{y[0]==-3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3e−t/2
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45.5.3 problem 33
Internal problem ID [5905]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 6y − e4t = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([diff(y(t),t)+6*y(t)=exp(4*t),y(0) = 2],y(t), singsol=all)� �

y(t) = (e10t + 19) e−6t

10

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 21� �
DSolve[{y'[t]+6*y[t]==Exp[4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
10e

−6t(e10t + 19
)
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45.5.4 problem 34
Internal problem ID [5906]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 2 cos (5t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 21� �
dsolve([diff(y(t),t)-y(t)=2*cos(5*t),y(0) = 0],y(t), singsol=all)� �

y(t) = −cos (5t)
13 + 5 sin (5t)

13 + et
13

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 25� �
DSolve[{y'[t]-y[t]==2*Cos[5*t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
13
(
et + 5 sin(5t)− cos(5t)

)
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45.5.5 problem 35
Internal problem ID [5907]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5y′ + 4y = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 4 e−t

3 − e−4t

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[{y''[t]+5*y'[t]+4*y[t]==0,{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−4t(4e3t − 1
)
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45.5.6 problem 36
Internal problem ID [5908]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 4y′ − 6 e3t + 3 e−t = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 24� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)=6*exp(3*t)-3*exp(-t),y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = 11 e4t
10 − 3 e−t

5 − 2 e3t + 5
2

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 34� �
DSolve[{y''[t]-4*y'[t]==6*Exp[3*t]-3*Exp[-t],{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3e−t

5 − 2e3t + 11e4t
10 + 5

2
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45.5.7 problem 37
Internal problem ID [5909]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
√
2 sin

(√
2 t
)
= 0

With initial conditions

[y(0) = 10, y′(0) = 0]

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 24� �
dsolve([diff(y(t),t$2)+y(t)=sqrt(2)*sin(sqrt(2)*t),y(0) = 10, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 2 sin(t) + 10 cos(t)−
√
2 sin

(
t
√
2
)

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 29� �
DSolve[{y''[t]+y[t]==Sqrt[2]*Sin[Sqrt[2]*t],{y[0]==10,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2 sin(t)−
√
2 sin

(√
2 t
)
+ 10 cos(t)
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45.5.8 problem 38
Internal problem ID [5910]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 9y − et = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+9*y(t)=exp(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −sin (3t)
30 − cos (3t)

10 + et
10

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 27� �
DSolve[{y''[t]+9*y[t]==Exp[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
30
(
3et − sin(3t)− 3 cos(3t)

)
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45.5.9 problem 39
Internal problem ID [5911]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 39.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2y′′′ + 3y′′ − 3y′ − 2y − e−t = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 1]

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 28� �
dsolve([2*diff(y(t),t$3)+3*diff(y(t),t$2)-3*diff(y(t),t)-2*y(t)=exp(-t),y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 1],y(t), singsol=all)� �

y(t) =

(
5 e3t − 16 e 3t

2 + 9 et + 2
)
e−2t

18

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 37� �
DSolve[{2*y'''[t]+3*y''[t]-3*y'[t]-2*y[t]==Exp[-t],{y[0]==0,y'[0]==0,y''[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
18e

−2t(9et − 16e3t/2 + 5e3t + 2
)
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45.5.10 problem 40
Internal problem ID [5912]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 40.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + 2y′′ − y′ − 2y − sin (3t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0, y′′(0) = 1]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 33� �
dsolve([diff(y(t),t$3)+2*diff(y(t),t$2)-diff(y(t),t)-2*y(t)=sin(3*t),y(0) = 0, D(y)(0) = 0, (D@@2)(y)(0) = 1],y(t), singsol=all)� �

y(t) = (169 e3t − 12 sin (3t) e2t + 18 cos (3t) e2t − 507 et + 320) e−2t

780

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 42� �
DSolve[{y'''[t]+2*y''[t]-y'[t]-2*y[t]==Sin[3*t],{y[0]==0,y'[0]==0,y''[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
780
(
e−2t(169et(e2t − 3

)
+ 320

)
− 12 sin(3t) + 18 cos(3t)

)
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45.5.11 problem 41
Internal problem ID [5913]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − e−3t cos (2t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 28� �
dsolve([diff(y(t),t)+y(t)=exp(-3*t)*cos(2*t),y(0) = 0],y(t), singsol=all)� �

y(t) = −(−1 + (cos (2t)− sin (2t)) e−2t) e−t

4

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 30� �
DSolve[{y'[t]+y[t]==Exp[-3*t]*Cos[2*t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4e

−3t(e2t + sin(2t)− cos(2t)
)
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45.5.12 problem 42
Internal problem ID [5914]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 2y′ + 5y = 0

With initial conditions

[y(0) = 1, y′(0) = 3]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+5*y(t)=0,y(0) = 1, D(y)(0) = 3],y(t), singsol=all)� �

y(t) = et(cos (2t) + sin (2t))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]-2*y'[t]+5*y[t]==0,{y[0]==1,y'[0]==3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et(sin(2t) + cos(2t))
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45.6 CHAPTER 7 THE LAPLACE TRANSFORM.
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45.6.1 problem 21
Internal problem ID [5915]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + 4y − e−4t = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 12� �
dsolve([diff(y(t),t)+4*y(t)=exp(-4*t),y(0) = 2],y(t), singsol=all)� �

y(t) = (t+ 2) e−4t

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 14� �
DSolve[{y'[t]+4*y[t]==Exp[-4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−4t(t+ 2)
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45.6.2 problem 22
Internal problem ID [5916]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − 1− ett = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve([diff(y(t),t)-y(t)=1+t*exp(t),y(0) = 0],y(t), singsol=all)� �

y(t) = ett2
2 − 1 + et

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 19� �
DSolve[{y'[t]-y[t]==1+t*Exp[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

t
(
t2 + 2

)
− 1
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45.6.3 problem 23
Internal problem ID [5917]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

With initial conditions

[y(0) = 1, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 14� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(0) = 1, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = e−t(2t+ 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y''[t]+2*y'[t]+y[t]==0,{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(2t+ 1)
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45.6.4 problem 24
Internal problem ID [5918]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 4y − t3e2t = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 13� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)+4*y(t)=t^3*exp(2*t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = t5e2t
20

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 17� �
DSolve[{y''[t]-4*y'[t]+4*y[t]==t^3*Exp[2*t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
20e

2tt5
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45.6.5 problem 25
Internal problem ID [5919]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 9y − t = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 20� �
dsolve([diff(y(t),t$2)-6*diff(y(t),t)+9*y(t)=t,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = (30t− 2) e3t
27 + t

9 + 2
27

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25� �
DSolve[{y''[t]-6*y'[t]+9*y[t]==t,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
27
(
3t+ e3t(30t− 2) + 2

)
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45.6.6 problem 26
Internal problem ID [5920]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ + 4y − t3 = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$2)-4*diff(y(t),t)+4*y(t)=t^3,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = (−13t+ 2) e2t
8 + t3

4 + 3t2
4 + 9t

8 + 3
4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32� �
DSolve[{y''[t]-4*y'[t]+4*y[t]==t^3,{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
8
(
e2t(2− 13t) + t(2t(t+ 3) + 9) + 6

)
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45.6.7 problem 27
Internal problem ID [5921]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 6y′ + 13y = 0

With initial conditions

[y(0) = 0, y′(0) = −3]

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve([diff(y(t),t$2)-6*diff(y(t),t)+13*y(t)=0,y(0) = 0, D(y)(0) = -3],y(t), singsol=all)� �

y(t) = −3 e3t sin (2t)
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y''[t]-6*y'[t]+13*y[t]==0,{y[0]==0,y'[0]==-3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −3e3t sin(t) cos(t)
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45.6.8 problem 28
Internal problem ID [5922]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′ + 20y′ + 51y = 0

With initial conditions

[y(0) = 2, y′(0) = 0]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 34� �
dsolve([2*diff(y(t),t$2)+20*diff(y(t),t)+51*y(t)=0,y(0) = 2, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 10
√
2 e−5t sin

(
t
√
2
2

)
+ 2 e−5t cos

(
t
√
2
2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36� �
DSolve[{2*y''[t]+20*y'[t]+51*y[t]==0,{y[0]==2,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2e−5t
(
5
√
2 sin

(
t√
2

)
+ cos

(
t√
2

))
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45.6.9 problem 29
Internal problem ID [5923]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y − et cos(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 22� �
dsolve([diff(y(t),t$2)-y(t)=exp(t)*cos(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = e−t

5 + et(− cos(t) + 2 sin(t))
5

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 27� �
DSolve[{y''[t]-y[t]==Exp[t]*Cos[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
5
(
e−t − et(cos(t)− 2 sin(t))

)
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45.6.10 problem 30
Internal problem ID [5924]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ + 5y − t− 1 = 0

With initial conditions

[y(0) = 0, y′(0) = 4]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 25� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)+5*y(t)=1+t,y(0) = 0, D(y)(0) = 4],y(t), singsol=all)� �

y(t) = 51 et sin (2t)
25 − 7 et cos (2t)

25 + t

5 + 7
25

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[{y''[t]-2*y'[t]+5*y[t]==1+t,{y[0]==0,y'[0]==4}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
25
(
5t+ et(51 sin(2t)− 7 cos(2t)) + 7

)
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45.6.11 problem 31
Internal problem ID [5925]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

With initial conditions

[y(1) = 2, y′(0) = 2]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 24� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(1) = 2, D(y)(0) = 2],y(t), singsol=all)� �

y(t) = (t+ 1) e1−t + e−t(t− 1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[{y''[t]+2*y'[t]+y[t]==0,{y[1]==2,y'[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(et+ t+ e− 1)
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45.6.12 problem 32
Internal problem ID [5926]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 8y′ + 20y = 0

With initial conditions

[y(0) = 0, y′(π) = 0]

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 5� �
dsolve([diff(y(t),t$2)+8*diff(y(t),t)+20*y(t)=0,y(0) = 0, D(y)(Pi) = 0],y(t), singsol=all)� �

y(t) = 0

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 6� �
DSolve[{y''[t]+8*y'[t]+20*y[t]==0,{y[0]==0,y'[Pi]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 0
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45.6.13 problem 63
Internal problem ID [5927]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y −

({
0 0 ≤ t < 1
5 1 ≤ t

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 22� �
dsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,0,t>=1,5),y(0) = 0],y(t), singsol=all)� �

y(t) =
{

0 t < 1
5− 5 e1−t 1 ≤ t

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 23� �
DSolve[{y'[t]+y[t]==Piecewise[{{0,0<=t<1},{5,t>=1}}],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 1

5− 5e1−t True
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45.6.14 problem 64
Internal problem ID [5928]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y −

({
1 0 ≤ t < 1
−1 1 ≤ t

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.234 (sec). Leaf size: 39� �
dsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,1,t>=1,-1),y(0) = 0],y(t), singsol=all)� �

y(t) =


0 t < 0

1− e−t t < 1
−1 + 2 e1−t − e−t 1 ≤ t

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 40� �
DSolve[{y'[t]+y[t]==Piecewise[{{1,0<=t<1},{-1,t>=1}}],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

− cosh(t) + sinh(t) + 1 0 < t ≤ 1
−1 + e−t(−1 + 2e) True
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45.6.15 problem 65
Internal problem ID [5929]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y −

({
t 0 ≤ t < 1
0 1 ≤ t

)
= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 26� �
dsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,t,t>=1,0),y(0) = 0],y(t), singsol=all)� �

y(t) =


0 t < 0

t− 1 + e−t t < 1
e−t 1 ≤ t

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 32� �
DSolve[{y'[t]+y[t]==Piecewise[{{t,0<=t<1},{0,t>=1}}],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
0 t ≤ 0

t+ e−t − 1 0 < t ≤ 1
e−t True

7891



45.6. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.6.16 problem 66
Internal problem ID [5930]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 66.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y −
({

1 0 ≤ t < 1
0 1 ≤ t

)
= 0

With initial conditions
[y(0) = 0, y′(0) = −1]

3 Solution by Maple
Time used: 0.445 (sec). Leaf size: 45� �
dsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<=t and t<1,1,t>=1,0),y(0) = 0, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = −sin (2t)
2 +




0 t < 0
1− cos (2t) t < 1

cos (2t− 2)− cos (2t) 1 ≤ t


4

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 65� �
DSolve[{y''[t]+4*y[t]==Piecewise[{{1,0<=t<1},{0,t>=1}}],{y[0]==0,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
− cos(t) sin(t) t ≤ 0

1
4(− cos(2t)− 2 sin(2t) + 1) 0 < t ≤ 1

1
4(cos(2− 2t)− cos(2t)− 2 sin(2t)) True
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45.6.17 problem 67
Internal problem ID [5931]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 67.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y − θ(−2π + t) sin(t) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 28� �
dsolve([diff(y(t),t$2)+4*y(t)=sin(t)*Heaviside(t-2*Pi),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = cos (2t) + θ(−2π + t) (2 sin(t)− sin (2t))
6

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 32� �
DSolve[{y''[t]+4*y[t]==Sin[t]*UnitStep[t-2*Pi],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
cos(2t) t ≤ 2π

cos(2t)− 1
3(cos(t)− 1) sin(t) True
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45.6.18 problem 68
Internal problem ID [5932]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 68.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 5y′ + 6y − θ(−1 + t) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve([diff(y(t),t$2)-5*diff(y(t),t)+6*y(t)=Heaviside(t-1),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = −e2t + e3t − θ(t− 1) e2t−2

2 + θ(t− 1) e3t−3

3 + θ(t− 1)
6

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 61� �
DSolve[{y''[t]-5*y'[t]+6*y[t]==UnitStep[t-1],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
e2t(−1 + et) t ≤ 1

e3−3e2t
(
e+2e3

)
+2e3t

(
1+3e3

)
6e3 True
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45.6.19 problem 69
Internal problem ID [5933]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 69.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]
Solve

y′′ + y −




0 0 ≤ t < π

1 π ≤ t < 2π
0 2π ≤ t

 = 0

With initial conditions
[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.873 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi,0,Pi<=t and t<2*Pi,1,t>=2*Pi,0),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = sin(t) +




0 t < π

1 + cos(t) t < 2π
2 cos(t) 2π ≤ t


3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 35� �
DSolve[{y''[t]+y[t]==Piecewise[{{0,0<=t<Pi},{1,Pi<=t<2*Pi},{0,t>=2*Pi}}],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
sin(t) t ≤ π

cos(t) + sin(t) + 1 π < t ≤ 2π
2 cos(t) + sin(t) True
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45.6.20 problem 70
Internal problem ID [5934]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE s-AXIS.
Page 297
Problem number: 70.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 3y − 1 + θ(t− 2) + θ(t− 4)− θ(t− 6) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 108� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=1-Heaviside(t-2)-Heaviside(t-4)+Heaviside(t-6),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �
y(t) = e−3t

6 − e−t

2 − θ(t− 2)
3 − θ(t− 2) e−3t+6

6 − θ(t− 4)
3 − θ(t− 4) e−3t+12

6 + θ(t− 6)
3

+ θ(t− 6) e−3t+18

6 + 1
3 + θ(t− 2) e−t+2

2 + θ(t− 4) e4−t

2 − θ(t− 6) e−t+6

2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 129� �
DSolve[{y''[t]+4*y'[t]+3*y[t]==1-UnitStep[t-2]-UnitStep[t-4]+UnitStep[t-6],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6e

−3t
((

2et + e2
) (

e2 − et
)2

θ(2− t) +
(
e4 − et

)2 (2et + e4
)
θ(4− t)

−
(
e6 − et

)2 (2et + e6
)
θ(6− t)− 3

(
e2 − 1

)2 (1 + e2
)
e2t +

(
e6 − 1

)2 (1 + e6
))

7896



45.7. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.7 CHAPTER 7 THE LAPLACE TRANSFORM.
7.4.1 DERIVATIVES OF A TRANSFORM.
Page 309

Local contents
45.7.1 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7898
45.7.2 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7899
45.7.3 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7900
45.7.4 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7901
45.7.5 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7902
45.7.6 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7903
45.7.7 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7904
45.7.8 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7905
45.7.9 problem 36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7906

7897



45.7. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.7.1 problem 9
Internal problem ID [5935]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − t sin(t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 25� �
dsolve([diff(y(t),t)+y(t)=t*sin(t),y(0) = 0],y(t), singsol=all)� �

y(t) = −e−t

2 + (1− t) cos(t)
2 + t sin(t)

2

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 27� �
DSolve[{y'[t]+y[t]==t*Sin[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2(t sin(t)− t cos(t) + cos(t) + sinh(t)− cosh(t))
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45.7.2 problem 10
Internal problem ID [5936]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − y − t et sin(t) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 15� �
dsolve([diff(y(t),t)-y(t)=t*exp(t)*sin(t),y(0) = 0],y(t), singsol=all)� �

y(t) = −et(cos(t)t− sin(t))

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 17� �
DSolve[{y'[t]-y[t]==t*Exp[t]*Sin[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et(sin(t)− t cos(t))

7899



45.7. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.7.3 problem 11
Internal problem ID [5937]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 9y − cos (3t) = 0

With initial conditions

[y(0) = 2, y′(0) = 5]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 20� �
dsolve([diff(y(t),t$2)+9*y(t)=cos(3*t),y(0) = 2, D(y)(0) = 5],y(t), singsol=all)� �

y(t) = (10 + t) sin (3t)
6 + 2 cos (3t)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 23� �
DSolve[{y''[t]+9*y[t]==Cos[3*t],{y[0]==2,y'[0]==5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
6(t+ 10) sin(3t) + 2 cos(3t)
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45.7.4 problem 12
Internal problem ID [5938]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(t) = 0

With initial conditions

[y(0) = 1, y′(0) = −1]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)+y(t)=sin(t),y(0) = 1, D(y)(0) = -1],y(t), singsol=all)� �

y(t) = −sin(t)
2 + cos(t)− cos(t)t

2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21� �
DSolve[{y''[t]+y[t]==Sin[t],{y[0]==1,y'[0]==-1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −sin(t)
2 − 1

2t cos(t) + cos(t)
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45.7.5 problem 13
Internal problem ID [5939]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y −
({

cos (4t) 0 ≤ t < π

0 π ≤ t

)
= 0

With initial conditions
[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.378 (sec). Leaf size: 25� �
dsolve([diff(y(t),t$2)+16*y(t)=piecewise(0<=t and t<Pi,cos(4*t),t>= Pi,0),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) =

sin (4t)

2 +




0 t < 0
t t < π

π π ≤ t




8

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 60� �
DSolve[{y''[t]+16*y[t]==Piecewise[{{Cos[4*t],0<=t<Pi},{0,t>=Pi}}],{y[0]==1,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
cos(4t) + 1

4 sin(4t) t ≤ 0
cos(4t) + 1

8(2 + π) sin(4t) t > π

cos(4t) + 1
8(t+ 2) sin(4t) True
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45.7.6 problem 14
Internal problem ID [5940]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −

 1 0 ≤ t < π
2

sin(t) π
2 ≤ t

 = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.381 (sec). Leaf size: 33� �
dsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi/2,1,t>= Pi/2,sin(t)),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) =


cos(t) t < 0
1 t < π

2
(−2t+π) cos(t)

4 + sin(t) π
2 ≤ t

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 38� �
DSolve[{y''[t]+y[t]==Piecewise[{{1,0<=t<Pi/2},{Sin[t],t>=Pi/2}}],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → {
cos(t) t ≤ 0
1 t > 0 ∧ 2t ≤ π

1
4(π − 2t) cos(t) + sin(t) True

7903



45.7. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.7.7 problem 17
Internal problem ID [5941]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

ty′′ − y′ − 2t2 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([t*diff(y(t),t$2)-diff(y(t),t)=2*t^2,y(0) = 0],y(t), singsol=all)� �

y(t) = t2(4t+ 3c1)
6

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 26� �
DSolve[{y''[t]-y'[t]==2*t^2,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −2
3t(t(t+ 3) + 6) + c1

(
et − 1

)
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45.7.8 problem 18
Internal problem ID [5942]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + y′t− 2y − 10 = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 9� �
dsolve([2*diff(y(t),t$2)+t*diff(y(t),t)-2*y(t)=10,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = 5t2
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10� �
DSolve[{y''[t]+t*y'[t]-2*y[t]==10,{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 5t2

7905



45.7. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.7.9 problem 36
Internal problem ID [5943]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(t)− t sin(t) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 18� �
dsolve([diff(y(t),t$2)+y(t)=sin(t)+t*sin(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = −(t+ 2) (cos(t)t− sin(t))
4

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 21� �
DSolve[{y''[t]+y[t]==Sin[t]+t*Sin[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → −1
4(t+ 2)(t cos(t)− sin(t))
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45.8 CHAPTER 7 THE LAPLACE TRANSFORM.
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Local contents
45.8.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7908
45.8.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7909
45.8.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7910
45.8.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7911
45.8.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7912
45.8.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7913
45.8.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7914
45.8.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7915
45.8.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7916
45.8.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7917
45.8.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7918
45.8.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7919
45.8.13 problem 15(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7920
45.8.14 problem 15(b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7921

7907



45.8. CHAPTER 7 THE LAPLACE . . . CHAPTER 45. DIFFERENTIAL . . .

45.8.1 problem 1
Internal problem ID [5944]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − 3y − (δ(t− 2)) = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 15� �
dsolve([diff(y(t),t)-3*y(t)=Dirac(t-2),y(0) = 0],y(t), singsol=all)� �

y(t) = θ(t− 2) e3t−6

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 17� �
DSolve[{y'[t]-3*y[t]==DiracDelta[t-2],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e3t−6θ(t− 2)
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45.8.2 problem 2
Internal problem ID [5945]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − (δ(−1 + t)) = 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 18� �
dsolve([diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 2],y(t), singsol=all)� �

y(t) = θ(t− 1) e1−t + 2 e−t

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19� �
DSolve[{y'[t]+y[t]==DiracDelta[t-1],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(eθ(t− 1) + 2)
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45.8.3 problem 3
Internal problem ID [5946]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − (δ(−2π + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve([diff(y(t),t$2)+y(t)=Dirac(t-2*Pi),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = sin(t) (θ(−2π + t) + 1)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16� �
DSolve[{y''[t]+y[t]==DiracDelta[t-2*Pi],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (θ(t− 2π) + 1) sin(t)
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45.8.4 problem 4
Internal problem ID [5947]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − (δ(−2π + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([diff(y(t),t$2)+16*y(t)=Dirac(t-2*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = θ(−2π + t) sin (4t)
4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[{y''[t]+16*y[t]==DiracDelta[t-2*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4θ(t− 2π) sin(4t)
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45.8.5 problem 5
Internal problem ID [5948]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
δ
(
t− π

2

))
−
(
δ

(
t− 3π

2

))
= 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 22� �
dsolve([diff(y(t),t$2)+y(t)=Dirac(t-1/2*Pi)+Dirac(t-3/2*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = cos(t)
(
θ

(
t− 3π

2

)
− θ
(
t− π

2

))

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 27� �
DSolve[{y''[t]+y[t]==DiracDelta[t-1/2*Pi]+DiracDelta[t-3/2*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (θ(2t− 3π)− θ(2t− π)) cos(t)
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45.8.6 problem 6
Internal problem ID [5949]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − (δ(−2π + t))− (δ(t− 4π)) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 23� �
dsolve([diff(y(t),t$2)+y(t)=Dirac(t-2*Pi)+Dirac(t-4*Pi),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = sin(t)θ(−2π + t) + sin(t)θ(t− 4π) + cos(t)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 24� �
DSolve[{y''[t]+y[t]==DiracDelta[t-2*Pi]+DiracDelta[t-4*Pi],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → (θ(t− 4π) + θ(t− 2π)) sin(t) + cos(t)
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45.8.7 problem 7
Internal problem ID [5950]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + 2y′ − (δ(−1 + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 30� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)=Dirac(t-1),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = −e−2t

2 − θ(t− 1) e−2t+2

2 + θ(t− 1)
2 + 1

2

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 32� �
DSolve[{y''[t]+2*y'[t]==DiracDelta[t-1],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
θ(t− 1)− e−2t(e2θ(t− 1) + 1

)
+ 1
)
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45.8.8 problem 8
Internal problem ID [5951]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − 2y′ − 1− (δ(t− 2)) = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 33� �
dsolve([diff(y(t),t$2)-2*diff(y(t),t)=1+Dirac(t-2),y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = 3 e2t
4 + θ(t− 2) e2t−4

2 − θ(t− 2)
2 − t

2 − 3
4

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 37� �
DSolve[{y''[t]-2*y'[t]==1+DiracDelta[t-2],{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
4
((
2e2t−4 − 2

)
θ(t− 2)− 2t+ 3e2t − 3

)
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45.8.9 problem 9
Internal problem ID [5952]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 5y − (δ(−2π + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 21� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=Dirac(t-2*Pi),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = sin(t)θ(−2π + t) e4π−2t

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 23� �
DSolve[{y''[t]+4*y'[t]+5*y[t]==DiracDelta[t-2*Pi],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e4π−2tθ(t− 2π) sin(t)
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45.8.10 problem 10
Internal problem ID [5953]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + y − (δ(−1 + t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 18� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = (t− 1) θ(t− 1) e1−t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[{y''[t]+2*y'[t]+y[t]==DiracDelta[t-1],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e1−t(t− 1)θ(t− 1)
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45.8.11 problem 11
Internal problem ID [5954]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 4y′ + 13y − (δ(−π + t))− (δ(t− 3π)) = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 61� �
dsolve([diff(y(t),t$2)+4*diff(y(t),t)+13*y(t)=Dirac(t-Pi)+Dirac(t-3*Pi),y(0) = 1, D(y)(0) = 0],y(t), singsol=all)� �
y(t) = −θ(−π + t) sin (3t) e2π−2t

3 − sin (3t) e6π−2tθ(t− 3π)
3 +

(
cos (3t) + 2 sin (3t)

3

)
e−2t

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 53� �
DSolve[{y''[t]+4*y'[t]+13*y[t]==DiracDelta[t-Pi]+DiracDelta[t-3*Pi],{y[0]==1,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−2t(3 cos(3t)− (e6πθ(t− 3π) + e2πθ(t− π)− 2
)
sin(3t)

)
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45.8.12 problem 12
Internal problem ID [5955]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 7y′ + 6y − et − (δ(t− 2))− (δ(t− 4)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 64� �
dsolve([diff(y(t),t$2)-7*diff(y(t),t)+6*y(t)=exp(t)+Dirac(t-2)+Dirac(t-4),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �
y(t) = e6t

25 + θ(t− 4) e6t−24

5 + θ(t− 2) e6t−12

5 − θ(t− 4) et−4

5 − θ(t− 2) et−2

5 + (−5t− 1) et
25

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 67� �
DSolve[{y''[t]-7*y'[t]+6*y[t]==Exp[t]+DiracDelta[t-2]+DiracDelta[t-4],{y[0]==9,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
25e

t−24(5(e5t − e20
)
θ(t− 4) + 5

(
e5t+12 − e22

)
θ(t− 2) + e24

(
−5t− 44e5t + 269

))
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45.8.13 problem 15(a)
Internal problem ID [5956]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 15(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + 10y = 0

With initial conditions

[y(0) = 0, y′(0) = 1]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=0,y(0) = 0, D(y)(0) = 1],y(t), singsol=all)� �

y(t) = e−t sin (3t)
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[{y''[t]+2*y'[t]+10*y[t]==0,{y[0]==0,y'[0]==1}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t sin(3t)
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45.8.14 problem 15(b)
Internal problem ID [5957]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 15(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ + 10y − (δ(t)) = 0

With initial conditions

[y(0) = 0, y′(0) = 0]

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 18� �
dsolve([diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=Dirac(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)� �

y(t) = e−t sin (3t) (2θ(t)− 1)
6

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[{y''[t]+2*y'[t]+10*y[t]==DiracDelta[t],{y[0]==0,y'[0]==0}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
3e

−t(θ(t)− θ(0)) sin(3t)
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45.9 CHAPTER 8 SYSTEMS OF LINEAR
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45.9.1 problem 1
Internal problem ID [5958]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve
x′(t) = 3x(t)− 5y(t)
y′(t) = 4x(t) + 8y(t)

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 84� �
dsolve([diff(x(t),t)=3*x(t)-5*y(t),diff(y(t),t)=4*x(t)+8*y(t)],[x(t), y(t)], singsol=all)� �
x(t) =

−
e 11t

2

(
sin
(√

55 t
2

)√
55 c2 − cos

(√
55 t
2

)√
55 c1 + 5 sin

(√
55 t
2

)
c1 + 5 cos

(√
55 t
2

)
c2

)
8

y(t) = e 11t
2

(
sin
(√

55 t

2

)
c1 + cos

(√
55 t

2

)
c2

)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 113� �
DSolve[{x'[t]==3*x[t]-5*y[t],y'[t]==4*x[t]+8*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
11e

11t/2

(
11c1 cos

(√
55 t

2

)
−

√
55 (c1 + 2c2) sin

(√
55 t

2

))

y(t) → 1
55e

11t/2

(
55c2 cos

(√
55 t

2

)
+

√
55 (8c1 + 5c2) sin

(√
55 t

2

))
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45.9.2 problem 2
Internal problem ID [5959]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t)− 7y(t)
y′(t) = 5x(t)

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 78� �
dsolve([diff(x(t),t)=4*x(t)-7*y(t),diff(y(t),t)=5*x(t)],[x(t), y(t)], singsol=all)� �
x(t) =

−
e2t
(
sin
(√

31 t
)√

31 c2 − cos
(√

31 t
)√

31 c1 − 2 sin
(√

31 t
)
c1 − 2 cos

(√
31 t

)
c2
)

5

y(t) = e2t
(
sin
(√

31 t
)
c1 + cos

(√
31 t

)
c2
)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 98� �
DSolve[{x'[t]==4*x[t]-7*y[t],y'[t]==5*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
2t cos

(√
31 t

)
+

(2c1 − 7c2)e2t sin
(√

31 t
)

√
31

y(t) → c2e
2t cos

(√
31 t

)
+

(5c1 − 2c2)e2t sin
(√

31 t
)

√
31
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45.9.3 problem 3
Internal problem ID [5960]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t) + 4y(t)− 9z(t)
y′(t) = 6x(t)− y(t)
z′(t) = 10x(t) + 4y(t) + 3z(t)

3 Solution by Maple
Time used: 0.787 (sec). Leaf size: 3007� �
dsolve([diff(x(t),t)=-3*x(t)+4*y(t)-9*z(t),diff(y(t),t)=6*x(t)-y(t),diff(z(t),t)=10*x(t)+4*y(t)+3*z(t)],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

z(t)

= c2e
−

(
170−

(
4726+306

√
291

) 2
3 +2

(
4726+306

√
291

) 1
3
)
t

6
(
4726+306

√
291

) 1
3 sin


((

4726 + 306
√
291

) 2
3 + 170

)
t
√
3 1156 1

3

204
(
139 + 9

√
291

) 1
3



+c3e
−

(
170−

(
4726+306

√
291

) 2
3 +2

(
4726+306

√
291

) 1
3
)
t

6
(
4726+306

√
291

) 1
3 cos


((

4726 + 306
√
291

) 2
3 + 170

)
t
√
3 1156 1

3

204
(
139 + 9

√
291

) 1
3



+ c1e
−

((
4726+306

√
291

) 2
3 +

(
4726+306

√
291

) 1
3 −170

)
t

3
(
4726+306

√
291

) 1
3
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3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 510� �
DSolve[{x'[t]==-3*x[t]+4*y[t]-9*z[t],y'[t]==6*x[t]-y[t],z'[t]==10*x[t]+4*y[t]+3*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4c2RootSum
[
#13 +#12 + 57#1+ 369&,

#1e#1t − 12e#1t

3#12 + 2#1+ 57
&
]

− 9c3RootSum
[
#13 +#12 + 57#1+ 369&,

#1e#1t + e#1t

3#12 + 2#1+ 57
&
]

+ c1RootSum
[
#13 +#12 + 57#1+ 369&,

#12e#1t − 2#1e#1t − 3e#1t

3#12 + 2#1+ 57
&
]

y(t) → −54c3RootSum
[
#13 +#12 + 57#1+ 369&,

e#1t

3#12 + 2#1+ 57
&
]

+ 6c1RootSum
[
#13 +#12 + 57#1+ 369&,

#1e#1t − 3e#1t

3#12 + 2#1+ 57
&
]

+ c2RootSum
[
#13 +#12 + 57#1+ 369&,

#12e#1t + 81e#1t

3#12 + 2#1+ 57
&
]

z(t) → 4c2RootSum
[
#13 +#12 + 57#1+ 369&,

#1e#1t + 13e#1t

3#12 + 2#1+ 57
&
]

+ 2c1RootSum
[
#13 +#12 + 57#1+ 369&,

5#1e#1t + 17e#1t

3#12 + 2#1+ 57
&
]

+ c3RootSum
[
#13 +#12 + 57#1+ 369&,

#12e#1t + 4#1e#1t − 21e#1t

3#12 + 2#1+ 57
&
]
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45.9.4 problem 4
Internal problem ID [5961]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− y(t)
y′(t) = x(t) + 2z(t)
z′(t) = −x(t) + z(t)

3 Solution by Maple
Time used: 0.626 (sec). Leaf size: 2218� �
dsolve([diff(x(t),t)=x(t)-y(t),diff(y(t),t)=x(t)+2*z(t),diff(z(t),t)=-x(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

z(t) = −c2e

(
8−
(
244+12

√
417

) 2
3 +8

(
244+12

√
417

) 1
3
)
t

12
(
244+12

√
417

) 1
3 sin


((

244 + 12
√
417

) 2
3 + 8

)
t
√
3 2 1

3

24
(
61 + 3

√
417

) 1
3



+ c3e

(
8−
(
244+12

√
417

) 2
3 +8

(
244+12

√
417

) 1
3
)
t

12
(
244+12

√
417

) 1
3 cos


((

244 + 12
√
417

) 2
3 + 8

)
t
√
3 2 1

3

24
(
61 + 3

√
417

) 1
3



+ c1e

((
244+12

√
417

) 2
3 +4

(
244+12

√
417

) 1
3 −8

)
t

6
(
244+12

√
417

) 1
3
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3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 503� �
DSolve[{x'[t]==x[t]-y[t],y'[t]==x[t]+2*z[t],z'[t]==-x[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −2c3RootSum
[
#13 − 2#12 + 2#1− 3&,

e#1t

3#12 − 4#1+ 2
&
]

− c2RootSum
[
#13 − 2#12 + 2#1− 3&,

#1e#1t − e#1t

3#12 − 4#1+ 2
&
]

+ c1RootSum
[
#13 − 2#12 + 2#1− 3&,

#12e#1t −#1e#1t

3#12 − 4#1+ 2
&
]

y(t) → c1RootSum
[
#13 − 2#12 + 2#1− 3&,

#1e#1t − 3e#1t

3#12 − 4#1+ 2
&
]

+ 2c3RootSum
[
#13 − 2#12 + 2#1− 3&,

#1e#1t − e#1t

3#12 − 4#1+ 2
&
]

+ c2RootSum
[
#13 − 2#12 + 2#1− 3&,

#12e#1t − 2#1e#1t + e#1t

3#12 − 4#1+ 2
&
]

z(t) → c2RootSum
[
#13 − 2#12 + 2#1− 3&,

e#1t

3#12 − 4#1+ 2
&
]

− c1RootSum
[
#13 − 2#12 + 2#1− 3&,

#1e#1t

3#12 − 4#1+ 2
&
]

+ c3RootSum
[
#13 − 2#12 + 2#1− 3&,

#12e#1t −#1e#1t + e#1t

3#12 − 4#1+ 2
&
]

7928



45.9. CHAPTER 8 SYSTEMS OF . . . CHAPTER 45. DIFFERENTIAL . . .

45.9.5 problem 5
Internal problem ID [5962]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− y(t) + z(t) + t− 1
y′(t) = 2x(t) + y(t)− z(t)− 3t2

z′(t) = x(t) + y(t) + z(t) + t2 − t+ 2

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 172� �
dsolve([diff(x(t),t)=x(t)-y(t)+z(t)+t-1,diff(y(t),t)=2*x(t)+y(t)-z(t)-3*t^2,diff(z(t),t)=x(t)+y(t)+z(t)+t^2-t+2],[x(t), y(t), z(t)], singsol=all)� �

x(t) = t2 − 1
6 + 2c1e2t

3 − c2e
t
2 cos

(√
11 t

2

)
− c3e

t
2 sin

(√
11 t

2

)

y(t) = −t2

2 − 7
4 + c1e2t

3 +
c2e

t
2 cos

(√
11 t
2

)
2 −

c2e
t
2
√
11 sin

(√
11 t
2

)
2

+
c3e

t
2 sin

(√
11 t
2

)
2 +

c3e
t
2
√
11 cos

(√
11 t
2

)
2 − 3t

2

z(t) = −3t2
2 − t

2 − 7
12 + c1e2t + c2e

t
2 cos

(√
11 t

2

)
+ c3e

t
2 sin

(√
11 t

2

)
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3 Solution by Mathematica
Time used: 1.582 (sec). Leaf size: 1406� �
DSolve[{x'[t]==x[t]-y[t]+z[t]+t-1,y'[t]==2*x[t]+y[t]-z[t]-3*t^2,z'[t]==x[t]+y[t]+z[t]+t^2-t+2},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→ 1
55e

t/2

((
22e3t/2−

√
11 sin

(√
11 t

2

)
+33 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[1]
(
22
(
K[1]2+1

)
−11e

3K[1]
2 cos

(
1
2
√
11 K[1]

)
(K[1](2K[1]−5)+7)−

√
11 e

3K[1]
2 (K[1](34K[1]−5)+9) sin

(
1
2
√
11 K[1]

))
dK[1]−10

√
11 sin

(√
11 t

2

)∫ t

1

1
55e

−2K[2]
(
11
(
K[2]2+1

)
+e

3K[2]
2

(√
11
(
28K[2]2−30K[2]+43

)
sin
(
1
2
√
11 K[2]

)
−11 cos

(
1
2
√
11 K[2]

)(
16K[2]2+1

)))
dK[2]+2

(
11e3t/2+2

√
11 sin

(√
11 t

2

)
−11 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[3]
(
33
(
K[3]2+1

)
+11e

3K[3]
2 cos

(
1
2
√
11 K[3]

)
(K[3](2K[3]−5)+7)+

√
11 e

3K[3]
2 (K[3](34K[3]−5)+9) sin

(
1
2
√
11 K[3]

))
dK[3]+22(c1+c3)e3t/2+11(3c1−2c3) cos

(√
11 t

2

)
−
√
11 (c1+10c2−4c3) sin

(√
11 t

2

))
y(t)

→ 1
55e

t/2

((
11e3t/2+17

√
11 sin

(√
11 t

2

)
−11 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[1]
(
22
(
K[1]2+1

)
−11e

3K[1]
2 cos

(
1
2
√
11 K[1]

)
(K[1](2K[1]−5)+7)−

√
11 e

3K[1]
2 (K[1](34K[1]−5)+9) sin

(
1
2
√
11 K[1]

))
dK[1]+5

(
√
11 sin

(√
11 t

2

)
+11 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[2]
(
11
(
K[2]2+1

)
+e

3K[2]
2

(√
11
(
28K[2]2−30K[2]+43

)
sin
(
1
2
√
11 K[2]

)
−11 cos

(
1
2
√
11 K[2]

)(
16K[2]2+1

)))
dK[2]+

(
11e3t/2−13

√
11 sin

(√
11 t

2

)
−11 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[3]
(
33
(
K[3]2+1

)
+11e

3K[3]
2 cos

(
1
2
√
11 K[3]

)
(K[3](2K[3]−5)+7)+

√
11 e

3K[3]
2 (K[3](34K[3]−5)+9) sin

(
1
2
√
11 K[3]

))
dK[3]+11(c1+c3)e3t/2−11(c1−5c2+c3) cos

(√
11 t

2

)
+
√
11 (17c1+5c2−13c3) sin

(√
11 t

2

))
z(t)

→ 1
55e

t/2

((
33e3t/2+

√
11 sin

(√
11 t

2

)
−33 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[1]
(
22
(
K[1]2+1

)
−11e

3K[1]
2 cos

(
1
2
√
11 K[1]

)
(K[1](2K[1]−5)+7)−

√
11 e

3K[1]
2 (K[1](34K[1]−5)+9) sin

(
1
2
√
11 K[1]

))
dK[1]+10

√
11 sin

(√
11 t

2

)∫ t

1

1
55e

−2K[2]
(
11
(
K[2]2+1

)
+e

3K[2]
2

(√
11
(
28K[2]2−30K[2]+43

)
sin
(
1
2
√
11 K[2]

)
−11 cos

(
1
2
√
11 K[2]

)(
16K[2]2+1

)))
dK[2]+

(
33e3t/2−4

√
11 sin

(√
11 t

2

)
+22 cos

(√
11 t

2

))∫ t

1

1
55e

−2K[3]
(
33
(
K[3]2+1

)
+11e

3K[3]
2 cos

(
1
2
√
11 K[3]

)
(K[3](2K[3]−5)+7)+

√
11 e

3K[3]
2 (K[3](34K[3]−5)+9) sin

(
1
2
√
11 K[3]

))
dK[3]+33(c1+c3)e3t/2+11(2c3−3c1) cos

(√
11 t

2

)
+
√
11 (c1+10c2−4c3) sin

(√
11 t

2

))
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45.9.6 problem 6
Internal problem ID [5963]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t) + 4y(t) + e−t sin (2t)
y′(t) = 5x(t) + 9z(t) + 4 e−t cos (2t)
z′(t) = y(t) + 6z(t)− e−t

3 Solution by Maple
Time used: 42.246 (sec). Leaf size: 12832� �
dsolve([diff(x(t),t)=-3*x(t)+4*y(t)+exp(-t)*sin(2*t),diff(y(t),t)=5*x(t)+9*z(t)+4*exp(-t)*cos(2*t),diff(z(t),t)=y(t)+6*z(t)-exp(-t)],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

Expression too large to display

3 Solution by Mathematica
Time used: 0.627 (sec). Leaf size: 2365� �
DSolve[{x'[t]==-3*x[t]+4*y[t]+Exp[-t]*Sin[2*t],y'[t]==5*x[t]+9*z[t]+4*Exp[-t]*Cos[2*t],z'[t]==y[t]+6*z[t]-Exp[-t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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45.9.7 problem 7
Internal problem ID [5964]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t) + 2y(t) + et

y′(t) = −x(t) + 3y(t)− et

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 106� �
dsolve([diff(x(t),t)=4*x(t)+2*y(t)+exp(t),diff(y(t),t)=-x(t)+3*y(t)-exp(t)],[x(t), y(t)], singsol=all)� �

x(t) = −
e 7t

2 sin
(√

7 t
2

)
c2

2 −
e 7t

2
√
7 cos

(√
7 t
2

)
c2

2

−
e 7t

2 cos
(√

7 t
2

)
c1

2 +
e 7t

2
√
7 sin

(√
7 t
2

)
c1

2 − et
2

y(t) = e 7t
2 sin

(√
7 t

2

)
c2 + e 7t

2 cos
(√

7 t

2

)
c1 +

et
4
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3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 127� �
DSolve[{x'[t]==4*x[t]+2*y[t]+Exp[t],y'[t]==-x[t]+3*y[t]-Exp[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −et

2 + 1
7e

7t/2

(
7c1 cos

(√
7 t

2

)
+

√
7 (c1 + 4c2) sin

(√
7 t

2

))

y(t) → et

4 + 1
7e

7t/2

(
7c2 cos

(√
7 t

2

)
−

√
7 (2c1 + c2) sin

(√
7 t

2

))
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45.9.8 problem 8
Internal problem ID [5965]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 7x(t) + 5y(t)− 9z(t)− 8 e−2t

y′(t) = 4x(t) + y(t) + z(t) + 2 e5t

z′(t) =
(
e7t − 2y(t)e2t + 3z(t)e2t − 3

)
e−2t

3 Solution by Maple
Time used: 9.81 (sec). Leaf size: 11324� �
dsolve([diff(x(t),t)=7*x(t)+5*y(t)-9*z(t)-8*exp(-2*t),diff(y(t),t)=4*x(t)+y(t)+z(t)+2*exp(5*t),diff(z(t),t)=-2*y(t)+3*z(t)+exp(5*t)-3*exp(-2*t)],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

Expression too large to display

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 2459� �
DSolve[{x'[t]==7*x[t]+5*y[t]-9*z[t]-8*Exp[-2*t],y'[t]==4*x[t]+y[t]+z[t]+2*Exp[5*t],z'[t]==-2*y[t]+3*z[t]+Exp[5*t]-3*Exp[-2*t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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45.9.9 problem 9
Internal problem ID [5966]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− y(t) + 2z(t) + e−t − 3t
y′(t) = 3x(t)− 4y(t) + z(t) + 2 e−t + t

z′(t) = −2x(t) + 5y(t) + 6z(t) + 2 e−t − t

3 Solution by Maple
Time used: 28.929 (sec). Leaf size: 13088� �
dsolve([diff(x(t),t)=x(t)-y(t)+2*z(t)+exp(-t)-3*t,diff(y(t),t)=3*x(t)-4*y(t)+z(t)+2*exp(-t)+t,diff(z(t),t)=-2*x(t)+5*y(t)+6*z(t)+2*exp(-t)-t],[x(t), y(t), z(t)], singsol=all)� �

Expression too large to display

Expression too large to display

Expression too large to display

3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 2639� �
DSolve[{x'[t]==x[t]-y[t]+2*z[t]+Exp[-t]-3*t,y'[t]==3*x[t]-4*y[t]+z[t]+2*Exp[-t]+t,z'[t]==-2*x[t]+5*y[t]+6*z[t]+2*Exp[-t]-t},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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45.9.10 problem 10
Internal problem ID [5967]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = e4tt+ 4 sin(t)− 4 e4t + 3x(t)− 7y(t)
y′(t) = 2 e4tt+ 8 sin(t) + e4t + x(t) + y(t)

3 Solution by Maple
Time used: 1.62 (sec). Leaf size: 131� �
dsolve([diff(x(t),t)=3*x(t)-7*y(t)+4*sin(t)+(t-4)*exp(4*t),diff(y(t),t)=x(t)+y(t)+8*sin(t)+(2*t+1)*exp(4*t)],[x(t), y(t)], singsol=all)� �

x(t) = −11 e4tt
10 + e2t sin

(√
6 t
)
c2 + e2t cos

(√
6 t
)
c1 −

34 e4t
25 − 204 cos(t)

97
− 556 sin(t)

97 + e2t
√
6 cos

(√
6 t
)
c2 − e2t

√
6 sin

(√
6 t
)
c1

y(t) = e2t sin
(√

6 t
)
c2 + e2t cos

(√
6 t
)
c1 +

3 e4tt
10 − 11 e4t

50 − 8 cos(t)
97 − 212 sin(t)

97
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3 Solution by Mathematica
Time used: 1.22 (sec). Leaf size: 483� �
DSolve[{x'[t]==3*x[t]-7*y[t]+4*Sin[t]+(t-4)*Exp[4*t],y'[t]==x[t]+y[t]+8*Sin[t]+(2*t+1)*Exp[4*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
6e

2t
((√

6 sin
(√

6 t
)

+ 6 cos
(√

6 t
))∫ t

1

1
6e

−2K[1]
(
6 cos

(√
6 K[1]

) (
e4K[1](K[1]− 4) + 4 sin(K[1])

)
+

√
6
(
e4K[1](13K[1] + 11) + 52 sin(K[1])

)
sin
(√

6 K[1]
))

dK[1]

+
√
6 sin

(√
6 t
)(

−7
∫ t

1

1
6e

−2K[2]
(
6 cos

(√
6 K[2]

) (
e4K[2](2K[2]+1)+8 sin(K[2])

)
+
√
6
(
e4K[2](K[2]+5)+4 sin(K[2])

)
sin
(√

6 K[2]
))

dK[2]

+ c1 − 7c2
)
+ 6c1 cos

(√
6 t
))

y(t) → 1
6e

2t
(√

6 sin
(√

6 t
)∫ t

1

1
6e

−2K[1]
(
6 cos

(√
6 K[1]

) (
e4K[1](K[1]− 4) + 4 sin(K[1])

)
+

√
6
(
e4K[1](13K[1] + 11) + 52 sin(K[1])

)
sin
(√

6 K[1]
))

dK[1] +
(
6 cos

(√
6 t
)

−
√
6 sin

(√
6 t
))∫ t

1

1
6e

−2K[2]
(
6 cos

(√
6 K[2]

) (
e4K[2](2K[2] + 1) + 8 sin(K[2])

)
+

√
6
(
e4K[2](K[2] + 5) + 4 sin(K[2])

)
sin
(√

6 K[2]
))

dK[2] + 6c2 cos
(√

6 t
)

+
√
6 (c1 − c2) sin

(√
6 t
))
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45.9.11 problem 11
Internal problem ID [5968]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− 4y(t)
y′(t) = 4x(t)− 7y(t)

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 32� �
dsolve([diff(x(t),t)=3*x(t)-4*y(t),diff(y(t),t)=4*x(t)-7*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1e−5t

2 + 2c2et

y(t) = c1e−5t + c2et

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 73� �
DSolve[{x'[t]==3*x[t]-4*y[t],y'[t]==4*x[t]-7*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−5t(c1(4e6t − 1
)
− 2c2

(
e6t − 1

))
y(t) → 1

3e
−5t(2c1(e6t − 1

)
− c2

(
e6t − 4

))
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45.9.12 problem 12
Internal problem ID [5969]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t) + 5y(t)
y′(t) = −2x(t) + 4y(t)

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 44� �
dsolve([diff(x(t),t)=-2*x(t)+5*y(t),diff(y(t),t)=-2*x(t)+4*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −et(cos(t)c1 − 3c2 cos(t)− 3 sin(t)c1 − sin(t)c2)
2

y(t) = et(c2 cos(t) + sin(t)c1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51� �
DSolve[{x'[t]==-2*x[t]+5*y[t],y'[t]==-2*x[t]+4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1 cos(t) + (5c2 − 3c1) sin(t))

y(t) → et(c2(3 sin(t) + cos(t))− 2c1 sin(t))
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45.9.13 problem 13
Internal problem ID [5970]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 13.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + y(t)
4

y′(t) = x(t)− y(t)

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=-x(t)+1/4*y(t),diff(y(t),t)=x(t)-y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −c1e−
3t
2

2 + c2e−
t
2

2

y(t) = c1e−
3t
2 + c2e−

t
2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63� �
DSolve[{x'[t]==-x[t]+1/4*y[t],y'[t]==x[t]-y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
4e

−3t/2(2c1(et + 1
)
+ c2

(
et − 1

))
y(t) → e−t

(
c2 cosh

(
t

2

)
+ 2c1 sinh

(
t

2

))
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45.9.14 problem 14
Internal problem ID [5971]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 14.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + y(t)
y′(t) = −x(t)

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 26� �
dsolve([diff(x(t),t)=2*x(t)+y(t),diff(y(t),t)=-x(t)],[x(t), y(t)], singsol=all)� �

x(t) = −et(c2t+ c1 + c2)

y(t) = et(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38� �
DSolve[{x'[t]==2*x[t]+y[t],y'[t]==-x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1(t+ 1) + c2t)

y(t) → et(c2 − (c1 + c2)t)
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45.9.15 problem 15
Internal problem ID [5972]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 15.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t) + z(t)
y′(t) = 6x(t)− y(t)
z′(t) = −x(t)− 2y(t)− z(t)

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 61� �
dsolve([diff(x(t),t)=x(t)+2*y(t)+z(t),diff(y(t),t)=6*x(t)-y(t),diff(z(t),t)=-x(t)-2*y(t)-z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −c2e−4t − c3e3t −
c1
13

y(t) = 2c2e−4t − 3c3e3t
2 − 6c1

13

z(t) = c1 + c2e−4t + c3e3t
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 176� �
DSolve[{x'[t]==x[t]+2*y[t]+z[t],y'[t]==6*x[t]-y[t],z'[t]==-x[t]-2*y[t]-z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
84e

−4t(−7(c1 + c3)e4t + 8(8c1 + 3c2 + 2c3)e7t + 3(9c1 − 8c2 − 3c3)
)

y(t) → 1
14e

−4t(−7(c1 + c3)e4t + 2(8c1 + 3c2 + 2c3)e7t − 9c1 + 8c2 + 3c3
)

z(t) → 1
84e

−4t(91(c1 + c3)e4t − 8(8c1 + 3c2 + 2c3)e7t − 27c1 + 24c2 + 9c3
)
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45.9.16 problem 16
Internal problem ID [5973]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332
Problem number: 16.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + z(t)
y′(t) = x(t) + y(t)
z′(t) = −2x(t)− z(t)

3 Solution by Maple
Time used: 0.176 (sec). Leaf size: 56� �
dsolve([diff(x(t),t)=x(t)+z(t),diff(y(t),t)=x(t)+y(t),diff(z(t),t)=-2*x(t)-z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −c2 cos(t)
2 + c3 sin(t)

2 − sin(t)c2
2 − c3 cos(t)

2

y(t) = c2 cos(t)
2 − c3 sin(t)

2 + c1et

z(t) = sin(t)c2 + c3 cos(t)
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 76� �
DSolve[{x'[t]==x[t]+z[t],y'[t]==x[t]+y[t],z'[t]==-2*x[t]-z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cos(t) + (c1 + c3) sin(t)

y(t) → c2e
t + c1

(
et − cos(t)

)
− 1

2c3
(
−et + sin(t) + cos(t)

)
z(t) → c3 cos(t)− (2c1 + c3) sin(t)
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45.10 CHAPTER 8 SYSTEMS OF LINEAR
FIRST-ORDER DIFFERENTIAL
EQUATIONS. EXERCISES 8.2. Page 346
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45.10.1 problem 1
Internal problem ID [5974]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t)
y′(t) = 4x(t) + 3y(t)

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=x(t)+2*y(t),diff(y(t),t)=4*x(t)+3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e−tc1 +
c2e5t
2

y(t) = e−tc1 + c2e5t

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65� �
DSolve[{x'[t]==x[t]+2*y[t],y'[t]==4*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−t
(
(c1 + c2)e6t + 2c1 − c2

)
y(t) → 1

3e
−t
(
2(c1 + c2)e6t − 2c1 + c2

)
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45.10.2 problem 2
Internal problem ID [5975]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + 2y(t)
y′(t) = x(t) + 3y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 31� �
dsolve([diff(x(t),t)=2*x(t)+2*y(t),diff(y(t),t)=x(t)+3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = c1e4t − 2c2et

y(t) = c1e4t + c2et

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 64� �
DSolve[{x'[t]==2*x[t]+2*y[t],y'[t]==x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

t
(
c1
(
e3t + 2

)
+ 2c2

(
e3t − 1

))
y(t) → 1

3e
t
(
(c1 + 2c2)e3t − c1 + c2

)
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45.10.3 problem 3
Internal problem ID [5976]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −4x(t) + 2y(t)

y′(t) = −5x(t)
2 + 2y(t)

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 32� �
dsolve([diff(x(t),t)=-4*x(t)+2*y(t),diff(y(t),t)=-5/2*x(t)+2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 2c1e−3t + 2c2et
5

y(t) = c1e−3t + c2et

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 98� �
DSolve[{x'[t]==-4*x[t]+2*y[t],y'[t]==5/2*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
14e

−t
(
14c1 cosh

(√
14 t

)
+

√
14 (2c2 − 3c1) sinh

(√
14 t

))
y(t) → 1

28e
−t
(
28c2 cosh

(√
14 t

)
+

√
14 (5c1 + 6c2) sinh

(√
14 t

))
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45.10.4 problem 4
Internal problem ID [5977]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −5x(t)
2 + 2y(t)

y′(t) = 3x(t)
4 − 2y(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=-5/2*x(t)+2*y(t),diff(y(t),t)=3/4*x(t)-2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 4 e−tc1
3 − 2c2e−

7t
2

y(t) = e−tc1 + c2e−
7t
2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 114� �
DSolve[{x'[t]==5/2*x[t]+2*y[t],y'[t]==3/4*x[t]-2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t/4 cosh

(√
105 t

4

)
+

(9c1 + 8c2)et/4 sinh
(√

105 t
4

)
√
105

y(t) → 1
35e

t/4

(
35c2 cosh

(√
105 t

4

)
+

√
105 (c1 − 3c2) sinh

(√
105 t

4

))
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45.10.5 problem 5
Internal problem ID [5978]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 5.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 10x(t)− 5y(t)
y′(t) = 8x(t)− 12y(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 36� �
dsolve([diff(x(t),t)=10*x(t)-5*y(t),diff(y(t),t)=8*x(t)-12*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 5c1e8t
2 + c2e−10t

4

y(t) = c1e8t + c2e−10t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73� �
DSolve[{x'[t]==10*x[t]-5*y[t],y'[t]==8*x[t]-12*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
9e

−t(9c1 cosh(9t) + (11c1 − 5c2) sinh(9t))

y(t) → 1
9e

−10t((4c1 − c2)e18t − 4c1 + 10c2
)
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45.10.6 problem 6
Internal problem ID [5979]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 6.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −6x(t) + 2y(t)
y′(t) = −3x(t) + y(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 27� �
dsolve([diff(x(t),t)=-6*x(t)+2*y(t),diff(y(t),t)=-3*x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 2c2e−5t + c1
3

y(t) = c1 + c2e−5t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 64� �
DSolve[{x'[t]==-6*x[t]+2*y[t],y'[t]==-3*x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
5
(
(6c1 − 2c2)e−5t − c1 + 2c2

)
y(t) → 1

5
(
(3c1 − c2)e−5t − 3c1 + 6c2

)
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45.10.7 problem 7
Internal problem ID [5980]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 7.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)− z(t)
y′(t) = 2y(t)
z′(t) = y(t)− z(t)

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 50� �
dsolve([diff(x(t),t)=x(t)+y(t)-z(t),diff(y(t),t)=2*y(t),diff(z(t),t)=y(t)-z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = 2c2e2t + c1et +
c3e−t

2

y(t) = 3c2e2t

z(t) = c2e2t + c3e−t
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 86� �
DSolve[{x'[t]==x[t]+y[t]-z[t],y'[t]==2*y[t],z'[t]==y[t]-z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
6e

−t
(
e2t
(
4c2et + 6c1 − 3(c2 + c3)

)
− c2 + 3c3

)
y(t) → c2e

2t

z(t) → 1
3e

−t
(
c2
(
e3t − 1

)
+ 3c3

)
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45.10.8 problem 8
Internal problem ID [5981]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 8.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t)− 7y(t)
y′(t) = 5x(t) + 10y(t) + 4z(t)
z′(t) = 5y(t) + 2z(t)

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 66� �
dsolve([diff(x(t),t)=2*x(t)-7*y(t),diff(y(t),t)=5*x(t)+10*y(t)+4*z(t),diff(z(t),t)=5*y(t)+2*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −4c1e2t
5 − 7c2e5t

5 − 7c3e7t
5

y(t) = 3c2e5t
5 + c3e7t

z(t) = c1e2t + c2e5t + c3e7t
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3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 158� �
DSolve[{x'[t]==2*x[t]-7*y[t],y'[t]==5*x[t]+10*y[t]+4*z[t],z'[t]==5*y[t]+2*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
30
(
35(5c1 + 3c2 + 4c3)e5t − 21(5(c1 + c2) + 4c3)e7t − 8(5c1 + 7c3)e2t

)
y(t) → e6t(c2 cosh(t) + (5c1 + 4(c2 + c3)) sinh(t))

z(t) → 1
6
(
−5(5c1 + 3c2 + 4c3)e5t + 3(5(c1 + c2) + 4c3)e7t + 2(5c1 + 7c3)e2t

)
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45.10.9 problem 9
Internal problem ID [5982]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 9.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + y(t)
y′(t) = x(t) + 2y(t) + z(t)
z′(t) = 3y(t)− z(t)

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 67� �
dsolve([diff(x(t),t)=-x(t)+y(t),diff(y(t),t)=x(t)+2*y(t)+z(t),diff(z(t),t)=3*y(t)-z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = e−2tc1
3 − c2e−t + c3e3t

3

y(t) = −e−2tc1
3 + 4c3e3t

3

z(t) = e−2tc1 + c2e−t + c3e3t
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 147� �
DSolve[{x'[t]==-x[t]+y[t],y'[t]==x[t]+2*y[t]+z[t],z'[t]==3*y[t]-z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
20e

−2t(5(3c1 − c3)et + (c1 + 4c2 + c3)e5t + 4(c1 − c2 + c3)
)

y(t) → 1
5e

−2t((c1 + 4c2 + c3)e5t − c1 + c2 − c3
)

z(t) → 1
20e

−2t(−5(3c1 − c3)et + 3(c1 + 4c2 + c3)e5t + 12(c1 − c2 + c3)
)
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45.10.10 problem 10
Internal problem ID [5983]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 10.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + z(t)
y′(t) = y(t)
z′(t) = x(t) + z(t)

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 33� �
dsolve([diff(x(t),t)=x(t)+z(t),diff(y(t),t)=y(t),diff(z(t),t)=x(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = c3e2t − c2

y(t) = c1et

z(t) = c2 + c3e2t
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3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 88� �
DSolve[{x'[t]==x[t]+z[t],y'[t]==y[t],z'[t]==x[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1 cosh(t) + c2 sinh(t))

z(t) → et(c2 cosh(t) + c1 sinh(t))

y(t) → c3e
t

x(t) → et(c1 cosh(t) + c2 sinh(t))

z(t) → et(c2 cosh(t) + c1 sinh(t))

y(t) → 0
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45.10.11 problem 11
Internal problem ID [5984]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)− y(t)

y′(t) = 3x(t)
4 − 3y(t)

2 + 3z(t)

z′(t) = x(t)
8 + y(t)

4 − z(t)
2

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 67� �
dsolve([diff(x(t),t)=-x(t)-y(t),diff(y(t),t)=3/4*x(t)-3/2*y(t)+3*z(t),diff(z(t),t)=1/8*x(t)+1/4*y(t)-1/2*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −4c1e−
3t
2 − 4c2e−t − 12c3e−

t
2

5

y(t) = −2c1e−
3t
2 + 6c3e−

t
2

5

z(t) = c1e−
3t
2 + c2e−t + c3e−

t
2
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3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 162� �
DSolve[{x'[t]==-x[t]-y[t],y'[t]==3/4*x[t]-3/2*y[t]+3*z[t],z'[t]==1/8x[t]+1/4*y[t]-1/2*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

−3t/2(c1(8et/2 − 3et − 3
)
− 4
(
et/2 − 1

) (
3c3
(
et/2 − 1

)
+ c2

))
y(t) → 1

4e
−3t/2(3c1(et − 1

)
+ 4
(
3c3
(
et − 1

)
+ c2

))
z(t) → 1

8e
−3t/2(5(c1 + 4c3)et − 4(2c1 − c2 + 6c3)et/2 + 3c1 − 4c2 + 12c3

)
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45.10.12 problem 11
Internal problem ID [5985]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)− y(t)

y′(t) = 3x(t)
4 − 3y(t)

2 + 3z(t)

z′(t) = x(t)
8 + y(t)

4 − z(t)
2

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 67� �
dsolve([diff(x(t),t)=-x(t)-y(t),diff(y(t),t)=3/4*x(t)-3/2*y(t)+3*z(t),diff(z(t),t)=1/8*x(t)+1/4*y(t)-1/2*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −4c1e−
3t
2 − 4c2e−t − 12c3e−

t
2

5

y(t) = −2c1e−
3t
2 + 6c3e−

t
2

5

z(t) = c1e−
3t
2 + c2e−t + c3e−

t
2
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3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 162� �
DSolve[{x'[t]==-x[t]-y[t],y'[t]==3/4*x[t]-3/2*y[t]+3*z[t],z'[t]==1/8x[t]+1/4*y[t]-1/2*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

−3t/2(c1(8et/2 − 3et − 3
)
− 4
(
et/2 − 1

) (
3c3
(
et/2 − 1

)
+ c2

))
y(t) → 1

4e
−3t/2(3c1(et − 1

)
+ 4
(
3c3
(
et − 1

)
+ c2

))
z(t) → 1

8e
−3t/2(5(c1 + 4c3)et − 4(2c1 − c2 + 6c3)et/2 + 3c1 − 4c2 + 12c3

)
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45.10.13 problem 12
Internal problem ID [5986]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 12.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + 4y(t) + 2z(t)
y′(t) = 4x(t)− y(t)− 2z(t)
z′(t) = 6z(t)

3 Solution by Maple
Time used: 0.193 (sec). Leaf size: 58� �
dsolve([diff(x(t),t)=-x(t)+4*y(t)+2*z(t),diff(y(t),t)=4*x(t)-y(t)-2*z(t),diff(z(t),t)=6*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = 2c3e6t
11 − c2e−5t + c1e3t

y(t) = c2e−5t + c1e3t −
2c3e6t
11

z(t) = c3e6t
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 105� �
DSolve[{x'[t]==-x[t]+4*y[t]+2*z[t],y'[t]==4*x[t]-y[t]-2*z[t],z'[t]==6*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
22e

−5t(11c1(e8t + 1
)
+ 11c2

(
e8t − 1

)
+ 4c3

(
e11t − 1

))
y(t) → 1

22e
−5t(11c1(e8t − 1

)
+ 11c2

(
e8t + 1

)
− 4c3

(
e11t − 1

))
z(t) → c3e

6t
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45.10.14 problem 13
Internal problem ID [5987]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 13.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)
2

y′(t) = x(t)− y(t)
2

With initial conditions
[x(0) = 4, y(0) = 5]

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 25� �
dsolve([diff(x(t),t) = 1/2*x(t), diff(y(t),t) = x(t)-1/2*y(t), x(0) = 4, y(0) = 5],[x(t), y(t)], singsol=all)� �

x(t) = 4 e t
2

y(t) = e− t
2 + 4 e t

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32� �
DSolve[{x'[t]==1/2*x[t],y'[t]==x[t]-1/2*y[t]},{x[0]==4,y[0]==5},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 4et/2

y(t) → e−t/2(4et + 1
)
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45.10.15 problem 14
Internal problem ID [5988]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 14.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t) + 4z(t)
y′(t) = 2y(t)
z′(t) = x(t) + y(t) + z(t)

With initial conditions
[x(0) = 1, y(0) = 3, z(0) = 0]

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 53� �
dsolve([diff(x(t),t) = x(t)+y(t)+4*z(t), diff(y(t),t) = 2*y(t), diff(z(t),t) = x(t)+y(t)+z(t), x(0) = 1, y(0) = 3, z(0) = 0],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −5 e2t + e−t + 5 e3t

y(t) = 3 e2t

z(t) = −2 e2t − e−t

2 + 5 e3t
2
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 62� �
DSolve[{x'[t]==x[t]+y[t]+4*z[t],y'[t]==2*y[t],z'[t]==x[t]+y[t]+z[t]},{x[0]==1,y[0]==3,z[0]==0},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−t − 5e2t + 5e3t

y(t) → 3e2t

z(t) → 1
2e

−t
(
e3t
(
5et − 4

)
− 1
)
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45.10.16 problem 15
Internal problem ID [5989]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 15.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 9x(t)
10 + 21y(t)

10 + 16z(t)
5

y′(t) = 7x(t)
10 + 13y(t)

2 + 21z(t)
5

z′(t) = 11x(t)
10 + 17y(t)

10 + 17z(t)
5
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3 Solution by Maple
Time used: 0.209 (sec). Leaf size: 1014� �
dsolve([diff(x(t),t)=9/10*x(t)+21/10*y(t)+32/10*z(t),diff(y(t),t)=7/10*x(t)+65/10*y(t)+42/10*z(t),diff(z(t),t)=11/10*x(t)+17/10*y(t)+34/10*z(t)],[x(t), y(t), z(t)], singsol=all)� �
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√
29760999

) 2
3 +108

(
329940+60i

√
29760999

) 1
3 +6000

)
t

30
(
329940+60i

√
29760999

) 1
3
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3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 616� �
DSolve[{x'[t]==9/10*x[t]+21/10*y[t]+32/10*z[t],y'[t]==7/10*x[t]+65/10*y[t]+42/10*z[t],z'[t]==11/10*x[t]+17/10*y[t]+34/10*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 2c3RootSum
[
#13 − 108#12 + 1888#1+ 904&,

16#1e
#1t
10 − 599e

#1t
10

3#12 − 216#1+ 1888
&
]

+ c2RootSum
[
#13 − 108#12 + 1888#1+ 904&,

21#1e
#1t
10 − 170e

#1t
10

3#12 − 216#1+ 1888
&
]

+c1RootSum
[
#13−108#12+1888#1+904&,

#12e
#1t
10 − 99#1e

#1t
10 + 1496e

#1t
10

3#12 − 216#1+ 1888
&
]

y(t) → 7c1RootSum
[
#13 − 108#12 + 1888#1+ 904&,

#1e
#1t
10 + 32e

#1t
10

3#12 − 216#1+ 1888
&
]

+ 14c3RootSum
[
#13 − 108#12 + 1888#1+ 904&,

3#1e
#1t
10 − 11e

#1t
10

3#12 − 216#1+ 1888
&
]

+ c2RootSum
[
#13 − 108#12 + 1888#1+ 904&,

#12e
#1t
10 − 43#1e

#1t
10 − 46e

#1t
10

3#12 − 216#1+ 1888
&
]

z(t) → c1RootSum
[
#13 − 108#12 + 1888#1+ 904&,

11#1e
#1t
10 − 596e

#1t
10

3#12 − 216#1+ 1888
&
]

+ c2RootSum
[
#13 − 108#12 + 1888#1+ 904&,

17#1e
#1t
10 + 78e

#1t
10

3#12 − 216#1+ 1888
&
]

+ c3RootSum
[
#13 − 108#12 +1888#1+904&,

#12e
#1t
10 − 74#1e

#1t
10 + 438e

#1t
10

3#12 − 216#1+ 1888
&
]
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45.10.17 problem 16
Internal problem ID [5990]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 16.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = x1(t) + 2x3(t)−

9x4(t)
5

x′
2(t) =

51x2(t)
10 − x4(t) + 3x5(t)

x′
3(t) = x1(t) + 2x2(t)− 3x3(t)

x′
4(t) = x2(t)−

31x3(t)
10 + 4x4(t)

x′
5(t) = −14x1(t)

5 + 3x4(t)
2 − x5(t)
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3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 1389� �
dsolve([diff(x__1(t),t)=x__1(t)+2*x__3(t)-18/10*x__4(t),diff(x__2(t),t)=51/10*x__2(t)-x__4(t)+3*x__5(t),diff(x__3(t),t)=x__1(t)+2*x__2(t)-3*x__3(t),diff(x__4(t),t)=x__2(t)-31/10*x__3(t)+4*x__4(t),diff(x__5(t),t)=-28/10*x__1(t)+15/10*x__4(t)-x__5(t)],[x__1(t), x__2(t), x__3(t), x__4(t), x__5(t)], singsol=all)� �
x1(t) =

−
346378788000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)2 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
15248812500

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)3 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
1155099105820

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
538124307820

(
5∑

_a=1
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
24122625000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)4 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

x2(t) =

−
1216113967980

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
13519594578350

(
5∑

_a=1
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
6739842774000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)2 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
508009681000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)3 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
462980781000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)4 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

x3(t) =

−
625855092300

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
1833221886500

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)2 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
2847617760500

(
5∑

_a=1
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
47850114000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)3 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
109663110000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)4 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

x4(t) =

−
481220518250

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
670465771350

(
5∑

_a=1
eRootOf

(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

−
646573737600

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)2 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
28464450000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)3 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

+
45028900000

(
5∑

_a=1
RootOf

(
500_Z 5 − 3050_Z 4 − 4450_Z 3 + 35110_Z 2 + 20779_Z − 81879, index = _a

)4 eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a

)
2512446718921

x5(t) =
5∑

_a=1

eRootOf
(
500_Z5−3050_Z4−4450_Z3+35110_Z2+20779_Z−81879,index=_a

)
t_C_a
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3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 2843� �
DSolve[{x1'[t]==x1[t]+2*x3[t]-18/10*x4[t],x2'[t]==51/10*x2[t]-x4[t]+3*x5[t],x3'[t]==x1[t]+2*x2[t]-3*x3[t],x4'[t]==x2[t]-31/10*x3[t]+4*x4[t],x5'[t]==-28/10*x1[t]+15/10*x4[t]-x5[t]},{x1[t],x2[t],x3[t],x4[t],x5[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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45.10.18 problem 19
Internal problem ID [5991]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 19.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− y(t)
y′(t) = 9x(t)− 3y(t)

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 24� �
dsolve([diff(x(t),t)=3*x(t)-y(t),diff(y(t),t)=9*x(t)-3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 1
9c1 +

1
3tc1 +

1
3c2

y(t) = tc1 + c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34� �
DSolve[{x'[t]==3*x[t]-y[t],y'[t]==9*x[t]-3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 3c1t− c2t+ c1

y(t) → 9c1t− 3c2t+ c2
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45.10.19 problem 20
Internal problem ID [5992]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 20.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −6x(t) + 5y(t)
y′(t) = −5x(t) + 4y(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 35� �
dsolve([diff(x(t),t)=-6*x(t)+5*y(t),diff(y(t),t)=-5*x(t)+4*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e−t(5c2t+ 5c1 − c2)
5

y(t) = e−t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{x'[t]==-6*x[t]+5*y[t],y'[t]==-5*x[t]+4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−t(−5c1t+ 5c2t+ c1)

y(t) → e−t(5(c2 − c1)t+ c2)
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45.10.20 problem 21
Internal problem ID [5993]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 21.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + 3y(t)
y′(t) = −3x(t) + 5y(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 35� �
dsolve([diff(x(t),t)=-x(t)+3*y(t),diff(y(t),t)=-3*x(t)+5*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e2t(3c2t+ 3c1 − c2)
3

y(t) = e2t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{x'[t]==-x[t]+3*y[t],y'[t]==-3*x[t]+5*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e2t(−3c1t+ 3c2t+ c1)

y(t) → e2t(3(c2 − c1)t+ c2)
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45.10.21 problem 22
Internal problem ID [5994]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 22.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 12x(t)− 9y(t)
y′(t) = 4x(t)

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 33� �
dsolve([diff(x(t),t)=12*x(t)-9*y(t),diff(y(t),t)=4*x(t)],[x(t), y(t)], singsol=all)� �

x(t) = e6t(6c2t+ 6c1 + c2)
4

y(t) = e6t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46� �
DSolve[{x'[t]==12*x[t]-9*y[t],y'[t]==4*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e6t(6c1t− 9c2t+ c1)

y(t) → e6t(4c1t− 6c2t+ c2)
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45.10.22 problem 23
Internal problem ID [5995]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 23.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t)− y(t)− z(t)
y′(t) = x(t) + y(t)− z(t)
z′(t) = x(t)− y(t) + z(t)

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 57� �
dsolve([diff(x(t),t)=3*x(t)-y(t)-z(t),diff(y(t),t)=x(t)+y(t)-z(t),diff(z(t),t)=x(t)-y(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = 2c2e2t + c3et + c1e2t

y(t) = c2e2t + c3et + c1e2t

z(t) = c2e2t + c3et

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 86� �
DSolve[{x'[t]==3*x[t]-y[t]-z[t],y'[t]==x[t]+y[t]-z[t],z'[t]==x[t]-y[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et
(
c1
(
2et − 1

)
− (c2 + c3)

(
et − 1

))
y(t) → et

(
c1
(
et − 1

)
− c3e

t + c2 + c3
)

z(t) → et
(
c1
(
et − 1

)
− c2e

t + c2 + c3
)
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45.10.23 problem 24
Internal problem ID [5996]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 24.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t) + 2y(t) + 4z(t)
y′(t) = 2x(t) + 2z(t)
z′(t) = 4x(t) + 2y(t) + 3z(t)

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 66� �
dsolve([diff(x(t),t)=3*x(t)+2*y(t)+4*z(t),diff(y(t),t)=2*x(t)+2*z(t),diff(z(t),t)=4*x(t)+2*y(t)+3*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −5c2e−t

4 + c3e8t −
e−tc1
2

y(t) = c2e−t

2 + c3e8t
2 + e−tc1

z(t) = c2e−t + c3e8t
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 127� �
DSolve[{x'[t]==3*x[t]+2*y[t]+4*z[t],y'[t]==2*x[t]+2*z[t],z'[t]==4*x[t]+2*y[t]+3*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
9e

−t
(
c1
(
4e9t + 5

)
+ 2(c2 + 2c3)

(
e9t − 1

))
y(t) → 1

9e
−t
(
(2c1 + c2 + 2c3)e9t − 2(c1 − 4c2 + c3)

)
z(t) → 1

9e
−t
(
2(2c1 + c2 + 2c3)e9t − 4c1 − 2c2 + 5c3

)
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45.10.24 problem 25
Internal problem ID [5997]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 25.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 5x(t)− 4y(t)
y′(t) = x(t) + 2z(t)
z′(t) = 2y(t) + 5z(t)

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 63� �
dsolve([diff(x(t),t)=5*x(t)-4*y(t),diff(y(t),t)=x(t)+2*z(t),diff(z(t),t)=2*y(t)+5*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −2c2e5t − 2c3e5tt+
5c3e5t
2 − 2c1

y(t) = c3e5t
2 − 5c1

2

z(t) = c1 + c2e5t + c3e5tt
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3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 132� �
DSolve[{x'[t]==5*x[t]-4*y[t],y'[t]==x[t]+2*z[t],z'[t]==2*y[t]+5*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
25
(
e5t(c1(29− 20t) + 8c3(1− 5t)− 20c2)− 4(c1 − 5c2 + 2c3)

)
y(t) → 1

5c1
(
e5t − 1

)
+ 2

5c3
(
e5t − 1

)
+ c2

z(t) → 1
25
(
e5t(2c1(5t− 1) + c3(20t+ 21) + 10c2) + 2(c1 − 5c2 + 2c3)

)
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45.10.25 problem 26
Internal problem ID [5998]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 26.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)
y′(t) = 3y(t) + z(t)
z′(t) = −y(t) + z(t)

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 37� �
dsolve([diff(x(t),t)=x(t),diff(y(t),t)=3*y(t)+z(t),diff(z(t),t)=-y(t)+z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = c1et

y(t) = −e2t(c3t+ c2 + c3)

z(t) = e2t(c3t+ c2)
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3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 96� �
DSolve[{x'[t]==x[t],y'[t]==3*y[t]+z[t],z'[t]==-y[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t

y(t) → e2t(c2(t+ 1) + c3t)

z(t) → e2t(c3 − (c2 + c3)t)

x(t) → 0

y(t) → e2t(c2(t+ 1) + c3t)

z(t) → e2t(c3 − (c2 + c3)t)
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45.10.26 problem 27
Internal problem ID [5999]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 27.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)
y′(t) = 2x(t) + 2y(t)− z(t)
z′(t) = y(t)

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 46� �
dsolve([diff(x(t),t)=x(t),diff(y(t),t)=2*x(t)+2*y(t)-z(t),diff(z(t),t)=y(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = c3et

y(t) = et
(
c3t

2 + c2t+ 2c3t+ c1 + c2
)

z(t) = et
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 59� �
DSolve[{x'[t]==x[t],y'[t]==2*x[t]+2*y[t]-z[t],z'[t]==y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
t

y(t) → et(t(c1(t+ 2) + c2 − c3) + c2)

z(t) → et(t(c1t+ c2 − c3) + c3)
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45.10.27 problem 28
Internal problem ID [6000]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 28.
ODE order: 1.
ODE degree: 1.

Solve
x′(t) = 4x(t) + y(t)
y′(t) = 4y(t) + z(t)
z′(t) = 4z(t)

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 46� �
dsolve([diff(x(t),t)=4*x(t)+y(t),diff(y(t),t)=4*y(t)+z(t),diff(z(t),t)=4*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = (c3t2 + 2c2t+ 2c1) e4t
2

y(t) = (c3t+ c2) e4t

z(t) = c3e4t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 57� �
DSolve[{x'[t]==4*x[t]+y[t],y'[t]==4*y[t]+z[t],z'[t]==4*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

4t(t(c3t+ 2c2) + 2c1)

y(t) → e4t(c3t+ c2)

z(t) → c3e
4t
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45.10.28 problem 29
Internal problem ID [6001]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 29.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + 4y(t)
y′(t) = −x(t) + 6y(t)

With initial conditions
[x(0) = −1, y(0) = 6]

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 28� �
dsolve([diff(x(t),t) = 2*x(t)+4*y(t), diff(y(t),t) = -x(t)+6*y(t), x(0) = -1, y(0) = 6],[x(t), y(t)], singsol=all)� �

x(t) = e4t(26t− 1)

y(t) = e4t(13t+ 6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30� �
DSolve[{x'[t]==2*x[t]+4*y[t],y'[t]==-x[t]+6*y[t]},{x[0]==-1,y[0]==6},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e4t(26t− 1)

y(t) → e4t(13t+ 6)
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45.10.29 problem 30
Internal problem ID [6002]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 30.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = z(t)
y′(t) = y(t)
z′(t) = x(t)

With initial conditions
[x(0) = 1, y(0) = 2, z(0) = 5]

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 37� �
dsolve([diff(x(t),t) = z(t), diff(y(t),t) = y(t), diff(z(t),t) = x(t), x(0) = 1, y(0) = 2, z(0) = 5],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −2 e−t + 3 et

y(t) = 2 et

z(t) = 2 e−t + 3 et
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3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 30� �
DSolve[{x'[t]==z[t],y'[t]==y[t],z'[t]==x[t]},{x[0]==1,y[0]==2,z[0]==5},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 5 sinh(t) + cosh(t)

z(t) → sinh(t) + 5 cosh(t)

y(t) → 2et
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45.10.30 problem 33
Internal problem ID [6003]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 33.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 6x(t)− y(t)
y′(t) = 5x(t) + 2y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 48� �
dsolve([diff(x(t),t)=6*x(t)-y(t),diff(y(t),t)=5*x(t)+2*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e4t(cos(t)c1 + 2c2 cos(t) + 2 sin(t)c1 − sin(t)c2)
5

y(t) = e4t(c2 cos(t) + sin(t)c1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54� �
DSolve[{x'[t]==6*x[t]-y[t],y'[t]==5*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e4t(c1(2 sin(t) + cos(t))− c2 sin(t))

y(t) → e4t(5c1 sin(t) + c2(cos(t)− 2 sin(t)))
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45.10.31 problem 34
Internal problem ID [6004]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 34.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)
y′(t) = −2x(t)− y(t)

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 38� �
dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=-2*x(t)-y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −cos(t)c1
2 + sin(t)c2

2 − c2 cos(t)
2 − sin(t)c1

2

y(t) = c2 cos(t) + sin(t)c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39� �
DSolve[{x'[t]==x[t]+y[t],y'[t]==-2*x[t]-y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cos(t) + (c1 + c2) sin(t)

y(t) → c2 cos(t)− (2c1 + c2) sin(t)
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45.10.32 problem 35
Internal problem ID [6005]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 35.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 5x(t) + y(t)
y′(t) = −2x(t) + 3y(t)

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 46� �
dsolve([diff(x(t),t)=5*x(t)+y(t),diff(y(t),t)=-2*x(t)+3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e4t(cos(t)c1 + c2 cos(t) + sin(t)c1 − sin(t)c2)
2

y(t) = e4t(c2 cos(t) + sin(t)c1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51� �
DSolve[{x'[t]==5*x[t]+y[t],y'[t]==-2*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e4t(c1 cos(t) + (c1 + c2) sin(t))

y(t) → e4t(c2 cos(t)− (2c1 + c2) sin(t))
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45.10.33 problem 36
Internal problem ID [6006]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 36.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t) + 5y(t)
y′(t) = −2x(t) + 6y(t)

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 59� �
dsolve([diff(x(t),t)=4*x(t)+5*y(t),diff(y(t),t)=-2*x(t)+6*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = e5t(sin (3t) c1 + 3 sin (3t) c2 − 3 cos (3t) c1 + cos (3t) c2)
2

y(t) = e5t(sin (3t) c1 + cos (3t) c2)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 69� �
DSolve[{x'[t]==4*x[t]+5*y[t],y'[t]==-2*x[t]+6*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

5t(3c1 cos(3t)− (c1 − 5c2) sin(3t))

y(t) → 1
3e

5t(3c2 cos(3t) + (c2 − 2c1) sin(3t))
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45.10.34 problem 37
Internal problem ID [6007]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 37.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t)− 5y(t)
y′(t) = 5x(t)− 4y(t)

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 50� �
dsolve([diff(x(t),t)=4*x(t)-5*y(t),diff(y(t),t)=5*x(t)-4*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 3 cos (3t) c1
5 − 3 sin (3t) c2

5 + 4 sin (3t) c1
5 + 4 cos (3t) c2

5

y(t) = sin (3t) c1 + cos (3t) c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58� �
DSolve[{x'[t]==4*x[t]-5*y[t],y'[t]==5*x[t]-4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cos(3t) +
1
3(4c1 − 5c2) sin(3t)

y(t) → c2 cos(3t) +
1
3(5c1 − 4c2) sin(3t)
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45.10.35 problem 38
Internal problem ID [6008]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 38.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 8y(t)
y′(t) = x(t)− 3y(t)

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 58� �
dsolve([diff(x(t),t)=x(t)-8*y(t),diff(y(t),t)=x(t)-3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = 2 e−t(cos (2t) c1 + cos (2t) c2 + sin (2t) c1 − sin (2t) c2)

y(t) = e−t(sin (2t) c1 + cos (2t) c2)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 64� �
DSolve[{x'[t]==x[t]-8*y[t],y'[t]==x[t]-3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−t(c1 cos(2t) + (c1 − 4c2) sin(2t))

y(t) → 1
2e

−t(2c2 cos(2t) + (c1 − 2c2) sin(2t))
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45.10.36 problem 39
Internal problem ID [6009]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 39.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = z(t)
y′(t) = −z(t)
z′(t) = y(t)

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 41� �
dsolve([diff(x(t),t)=z(t),diff(y(t),t)=-z(t),diff(z(t),t)=y(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −c2 cos(t) + c3 sin(t) + c1

y(t) = c2 cos(t)− c3 sin(t)

z(t) = sin(t)c2 + c3 cos(t)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50� �
DSolve[{x'[t]==z[t],y'[t]==-z[t],z'[t]==y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −c2 cos(t) + c3 sin(t) + c1 + c2

y(t) → c2 cos(t)− c3 sin(t)

z(t) → c3 cos(t) + c2 sin(t)
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45.10.37 problem 40
Internal problem ID [6010]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 40.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + y(t) + 2z(t)
y′(t) = 3x(t) + 6z(t)
z′(t) = −4x(t)− 3z(t)

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 92� �
dsolve([diff(x(t),t)=2*x(t)+y(t)+2*z(t),diff(y(t),t)=3*x(t)+6*z(t),diff(z(t),t)=-4*x(t)-3*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −et(cos (2t) c2 + 2 cos (2t) c3 + 2 sin (2t) c2 − sin (2t) c3)
2

y(t) = −2c1e−3t − 3c2et cos (2t)
2 + 3c3et sin (2t)

2

z(t) = c1e−3t + c2et sin (2t) + c3et cos (2t)
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3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 168� �
DSolve[{x'[t]==2*x[t]+y[t]+2*z[t],y'[t]==3*x[t]+6*z[t],z'[t]==-4*x[t]-3*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

t(2c1 cos(2t) + (c1 + c2 + 2c3) sin(2t))

y(t) → 1
5e

−3t
(
3
2e

4t(2(2c1 + c2 + 2c3) cos(2t) + (−3c1 + c2 + 2c3) sin(2t))− 6c1 + 2c2 − 6c3
)

z(t) → 1
5e

−3t(e4t((−3c1 + c2 + 2c3) cos(2t)− 2(2c1 + c2 + 2c3) sin(2t)) + 3c1 − c2 + 3c3
)
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45.10.38 problem 45
Internal problem ID [6011]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346
Problem number: 45.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 12y(t)− 14z(t)
y′(t) = x(t) + 2y(t)− 3z(t)
z′(t) = x(t) + y(t)− 2z(t)

With initial conditions
[x(0) = 4, y(0) = 6, z(0) = −7]

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 62� �
dsolve([diff(x(t),t) = x(t)-12*y(t)-14*z(t), diff(y(t),t) = x(t)+2*y(t)-3*z(t), diff(z(t),t) = x(t)+y(t)-2*z(t), x(0) = 4, y(0) = 6, z(0) = -7],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −25 et + 29 cos (5t) + 11 sin (5t)

y(t) = 7 et + 6 sin (5t)− cos (5t)

z(t) = −6 et + 6 sin (5t)− cos (5t)
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3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 65� �
DSolve[{x'[t]==x[t]-12*y[t]-14*z[t],y'[t]==x[t]+2*y[t]-3*z[t],z'[t]==x[t]+y[t]-2*z[t]},{x[0]==4,y[0]==6,z[0]==-7},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −25et + 11 sin(5t) + 29 cos(5t)

y(t) → 7et + 6 sin(5t)− cos(5t)

z(t) → −6et + 6 sin(5t)− cos(5t)
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45.11.1 problem 1
Internal problem ID [6012]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.3. Page 354
Problem number: 1.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + 3y(t)− 7
y′(t) = −x(t)− 2y(t) + 5

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 34� �
dsolve([diff(x(t),t)=2*x(t)+3*y(t)-7,diff(y(t),t)=-x(t)-2*y(t)+5],[x(t), y(t)], singsol=all)� �

x(t) = −c2e−t − 3c1et − 1

y(t) = c2e−t + c1et + 3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 45� �
DSolve[{x'[t]==2*x[t]+3*y[t]-7,y'[t]==-x[t]-2*y[t]+5},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cosh(t) + (2c1 + 3c2) sinh(t)− 1

y(t) → c2 cosh(t)− (c1 + 2c2) sinh(t) + 3
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45.11.2 problem 2
Internal problem ID [6013]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.3. Page 354
Problem number: 2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 5x(t) + 9y(t) + 2
y′(t) = −x(t) + 11y(t) + 6

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 38� �
dsolve([diff(x(t),t)=5*x(t)+9*y(t)+2,diff(y(t),t)=-x(t)+11*y(t)+6],[x(t), y(t)], singsol=all)� �

x(t) = 1
2 + e8t(3tc1 − c1 + 3c2)

y(t) = −1
2 + e8t(tc1 + c2)

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 54� �
DSolve[{x'[t]==5*x[t]+9*y[t]+2,y'[t]==-x[t]+11*y[t]+6},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2 + e8t(−3c1t+ 9c2t+ c1)

y(t) → −1
2 + e8t(c1(−t) + 3c2t+ c2)

8005



45.11. CHAPTER 8 SYSTEMS OF . . . CHAPTER 45. DIFFERENTIAL . . .

8006



Chapter 46

Elementary differential equations. By
Earl D. Rainville, Phillip E. Bedient.
Macmilliam Publishing Co. NY. 6th
edition. 1981.

Local contents
46.1 CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member.

EXERCISES Page 309 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8008
46.2 CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation.

EXERCISES Page 314 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8035
46.3 CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXER-

CISES Page 320 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8052
46.4 CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.

EXERCISES Page 324 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8090

8007



46.1. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.1 CHAPTER 16. Nonlinear equations. Section 94.
Factoring the left member. EXERCISES Page
309

Local contents
46.1.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8009
46.1.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8010
46.1.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8011
46.1.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8012
46.1.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8013
46.1.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8014
46.1.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8015
46.1.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8016
46.1.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8017
46.1.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8019
46.1.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8020
46.1.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8021
46.1.13 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8023
46.1.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8024
46.1.15 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8025
46.1.16 problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8028
46.1.17 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8030
46.1.18 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8033
46.1.19 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8034

8008



46.1. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.1.1 problem 1
Internal problem ID [6014]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 1.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)^2-y(x)^2=0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1
x

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 24� �
DSolve[x^2*(y'[x])^2-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → c1x

y(x) → 0
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46.1.2 problem 2
Internal problem ID [6015]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 2.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 − (2x+ 3y) y′ + 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x)^2-(2*x+3*y(x))*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = x3c1

y(x) = 2x+ c1

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26� �
DSolve[x*(y'[x])^2-(2*x+3*y[x])*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
3

y(x) → 2x+ c1

y(x) → 0
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46.1.3 problem 3
Internal problem ID [6016]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − 5xyy′ + 6y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)^2-5*x*y(x)*diff(y(x),x)+6*y(x)^2=0,y(x), singsol=all)� �

y(x) = x3c1

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 26� �
DSolve[x^2*(y'[x])^2-5*x*y[x]*y'[x]+6*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

y(x) → c1x
3

y(x) → 0
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46.1.4 problem 4
Internal problem ID [6017]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 4.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + xy′ − y2 − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x)^2+x*diff(y(x),x)-y(x)^2-y(x)=0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1 − x

x

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 31� �
DSolve[x^2*(y'[x])^2+x*y'[x]-y[x]^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → −1 + c1
x

y(x) → −1

y(x) → 0
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46.1.5 problem 5
Internal problem ID [6018]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 5.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 +
(
1− yx2) y′ − xy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)^2+(1-x^2*y(x))*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = − ln(x) + c1

y(x) = ex2
2 c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 28� �
DSolve[x*(y'[x])^2+(1-x^2*y[x])*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x2
2

y(x) → − log(x) + c1
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46.1.6 problem 6
Internal problem ID [6019]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 6.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 −
(
yx2 + 3

)
y′ + 3yx2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2-(x^2*y(x)+3)*diff(y(x),x)+3*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3

y(x) = 3x+ c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[(y'[x])^2-(x^2*y[x]+3)*y'[x]+3*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x3
3

y(x) → 3x+ c1
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46.1.7 problem 7
Internal problem ID [6020]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 7.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 − (xy + 1) y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)^2-(1+x*y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = ln(x) + c1

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[x*(y'[x])^2-(1+x*y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → log(x) + c1
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46.1.8 problem 8
Internal problem ID [6021]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 8.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − y2x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2-x^2*y(x)^2=0,y(x), singsol=all)� �

y(x) = ex2
2 c1

y(x) = e−x2
2 c1

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 38� �
DSolve[(y'[x])^2-x^2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2

y(x) → c1e
x2
2

y(x) → 0
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46.1.9 problem 9
Internal problem ID [6022]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 9.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y)2 (y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 48� �
dsolve((x+y(x))^2*diff(y(x),x)^2=y(x)^2,y(x), singsol=all)� �

y(x) = eLambertW(x ec1 )−c1

y(x) = −x−
√
x2 + 2c1

y(x) = −x+
√

x2 + 2c1
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3 Solution by Mathematica
Time used: 9.735 (sec). Leaf size: 95� �
DSolve[(x+y[x])^2*(y'[x])^2==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

x2 + c12

y(x) → −x+
√
x2 + c12

y(x) → x

ProductLog
(

x
c1

)
y(x) → 0

y(x) → −
√
x2 − x

y(x) →
√
x2 − x
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46.1.10 problem 10
Internal problem ID [6023]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 10.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 +
(
x− y2

)
y′ − xy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(y(x)*diff(y(x),x)^2+(x-y(x)^2)*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 53� �
DSolve[y[x]*(y'[x])^2+(x-y[x]^2)*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

2

y(x) → −
√
−x2 + c1

y(x) →
√
−x2 + c1

y(x) → 0

8019
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46.1.11 problem 11
Internal problem ID [6024]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 11.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − xy(x+ y) y′ + y3x3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)^2-x*y(x)*(x+y(x))*diff(y(x),x)+x^3*y(x)^3=0,y(x), singsol=all)� �

y(x) = 2
−x2 + 2c1

y(x) = c1e
x3
3

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 38� �
DSolve[(y'[x])^2-x*y[x]*(x+y[x])*y'[x]+x^3*y[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x3
3

y(x) → − 2
x2 + 2c1

y(x) → 0

8020



46.1. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.1.12 problem 12
Internal problem ID [6025]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 12.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(−y + 4x) (y′)2 + 6(x− y) y′ + 2x− 5y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 55� �
dsolve((4*x-y(x))*diff(y(x),x)^2+6*(x-y(x))*diff(y(x),x)+2*x-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1 − x

y(x) = −4c1x−
√
−12c1x+ 1 − 1
2c1

y(x) = −4c1x+
√
−12c1x+ 1 − 1
2c1
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3 Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 79� �
DSolve[(4*x-y[x])*(y'[x])^2+6*(x-y[x])*y'[x]+2*x-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
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+ 112

√
7 #1 log

(
−4#1y(x)

x
−

√
7 #1+ 3#1+ 4

√
8y(x)2
x2 − 12y(x)

x
+ 1

)
− 232#1 log

(
−4#1y(x)

x
−

√
7 #1+ 3#1+ 4

√
8y(x)2
x2 − 12y(x)

x
+ 1

)
− 112

√
7 #1 log

(
4y(x)
x

+
√
7 − 3

)
+ 232#1 log

(
4y(x)
x

+
√
7 − 3

)
√
7 #13 + 22#13 + 24

√
7 #12 − 232#1− 64

√
7

&



+ 2 log
(
4y(x)
x

+
√
7 − 3

)
− log

(
4
√
7 y(x)
x

− 3
√
7 + 7

)
= − log(x) + c1, y(x)
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46.1.13 problem 13
Internal problem ID [6026]
Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 13.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x− y)2 (y′)2 − y2 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 45� �
dsolve((x-y(x))^2*diff(y(x),x)^2=y(x)^2,y(x), singsol=all)� �

y(x) = x−
√
x2 − 2c1

y(x) = x+
√
x2 − 2c1

y(x) = eLambertW
(
−x e−c1

)
+c1

3 Solution by Mathematica
Time used: 4.549 (sec). Leaf size: 93� �
DSolve[(x-y[x])^2*(y'[x])^2==y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
x2 − c12

y(x) → x+
√
x2 − c12

y(x) → c1e
ProductLog

(
− x

c1

)
y(x) → 0

y(x) → x−
√
x2

y(x) →
√
x2 + x
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46.1.14 problem 14
Internal problem ID [6027]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 14.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 yx+
(
y2x− 1

)
y′ − y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 34� �
dsolve(x*y(x)*diff(y(x),x)^2+(x*y(x)^2-1)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
√

2 ln(x) + c1

y(x) = −
√
2 ln(x) + c1

y(x) = e−xc1

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 57� �
DSolve[x*y[x]*(y'[x])^2+(x*y[x]^2-1)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x

y(x) → −
√
2
√
log(x) + c1

y(x) →
√
2
√
log(x) + c1

y(x) → 0
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46.1.15 problem 15
Internal problem ID [6028]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 15.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
x2 + y2

)2 (y′)2 − 4y2x2 = 0

8025
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3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 301� �
dsolve((x^2+y(x)^2)^2*diff(y(x),x)^2=4*x^2*y(x)^2,y(x), singsol=all)� �

y(x) = −
−1 +

√
4c21x2 + 1
2c1

y(x) =
1 +

√
4c21x2 + 1
2c1

y(x) =

4+4

√
4c31x6 + 1

 1
3

2 − 2x2c14+4

√
4c31x6 + 1

 1
3

√
c1

y(x)

=

−

4+4

√
4c31x6 + 1

 1
3

4 + x2c14+4

√
4c31x6 + 1

 1
3
−

i

√
3



4+4

√
4c31x6 + 1


1
3

2 + 2x2c14+4

√
4c31x6 + 1


1
3


2

√
c1

y(x)

=

−

4+4

√
4c31x6 + 1

 1
3

4 + x2c14+4

√
4c31x6 + 1

 1
3
+

i

√
3



4+4

√
4c31x6 + 1


1
3

2 + 2x2c14+4

√
4c31x6 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 3.018 (sec). Leaf size: 274� �
DSolve[(x^2+y[x]^2)^2*(y'[x])^2==4*x^2*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−
√

4x2 + c12 − c1
)

y(x) → 1
2

(√
4x2 + c12 − c1

)

y(x) →
3
√√

4x6 + c16 + c13

3
√
2

−
3
√
2 x2

3
√√

4x6 + c16 + c13

y(x) →
2 3
√
−2 x2 + (−2)2/3

(√
4x6 + c16 + c1

3
)

2/3

2 3
√√

4x6 + c16 + c13

y(x) → −
2(−1)2/3x2 + 3

√
−2

(√
4x6 + c16 + c1

3
)

2/3

22/3 3
√√

4x6 + c16 + c13

y(x) → 0
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46.1.16 problem 16
Internal problem ID [6029]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 16.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

(x+ y)2 (y′)2 +
(
2y2 + xy − x2) y′ + y(−x+ y) = 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 85� �
dsolve((y(x)+x)^2*diff(y(x),x)^2+(2*y(x)^2+x*y(x)-x^2)*diff(y(x),x)+y(x)*(y(x)-x)=0,y(x), singsol=all)� �

y(x) = −x−
√

x2 + 2c1

y(x) = −x+
√

x2 + 2c1

y(x) =
−c1x−

√
2c21x2 + 1
c1

y(x) =
−c1x+

√
2c21x2 + 1
c1

8028
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3 Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 164� �
DSolve[(y[x]+x)^2*(y'[x])^2+(2*y[x]^2+x*y[x]-x^2)*y'[x]+y[x]*(y[x]-x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

x2 + c12

y(x) → −x+
√

x2 + c12

y(x) → −x−
√

2x2 + c12

y(x) → −x+
√

2x2 + c12

y(x) → −
√
x2 − x

y(x) →
√
x2 − x

y(x) → −
√
2
√
x2 − x

y(x) →
√
2
√
x2 − x

8029
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46.1.17 problem 17
Internal problem ID [6030]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 17.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xy
(
x2 + y2

) (
(y′)2 − 1

)
− y′

(
x4 + y2x2 + y4

)
= 0
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3 Solution by Maple
Time used: 0.485 (sec). Leaf size: 250� �
dsolve(x*y(x)*(x^2+y(x)^2)*(diff(y(x),x)^2-1)=diff(y(x),x)*(x^4+x^2*y(x)^2+y(x)^4),y(x), singsol=all)� �

y(x) =

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) =

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 −

√
c21x

4 + 1
)

x

(
c1x2 −

√
c21x

4 + 1
)
c1

y(x) = −

√
x2c1

(
c1x2 +

√
c21x

4 + 1
)

x

(
c1x2 +

√
c21x

4 + 1
)
c1

y(x) =
√

2 ln(x) + c1 x

y(x) = −
√
2 ln(x) + c1 x
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3 Solution by Mathematica
Time used: 2.508 (sec). Leaf size: 242� �
DSolve[x*y[x]*(x^2+y[x]^2)*((y'[x])^2-1)==y'[x]*(x^4+x^2*y[x]^2+y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−x2 −
√
x4 + c14

y(x) →
√

−x2 −
√
x4 + c14

y(x) → −
√

−x2 +
√

x4 + c14

y(x) →
√

−x2 +
√
x4 + c14

y(x) → −x
√
2 log(x) + log(c1)

y(x) → x
√

2 log(x) + log(c1)

y(x) → −
√

−
√
x4 − x2

y(x) →
√

−
√
x4 − x2

y(x) → −
√√

x4 − x2

y(x) →
√√

x4 − x2
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46.1.18 problem 18
Internal problem ID [6031]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 18.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)3 −
(
x2 + x+ y

)
(y′)2 +

(
x2 + xy + y

)
y′ − xy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)^3-(x^2+x+y(x))*diff(y(x),x)^2+(x^2+x*y(x)+y(x))*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1 + x

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 36� �
DSolve[x*(y'[x])^3-(x^2+x+y[x])*(y'[x])^2+(x^2+x*y[x]+y[x])*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x

y(x) → x+ c1

y(x) → x2

2 + c1

y(x) → 0
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46.1.19 problem 19
Internal problem ID [6032]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309
Problem number: 19.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 yx+ (x+ y) y′ + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(x*y(x)*diff(y(x),x)^2+(x+y(x))*diff(y(x),x)+1=0,y(x), singsol=all)� �

y(x) = − ln(x) + c1

y(x) =
√
c1 − 2x

y(x) = −
√
c1 − 2x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 53� �
DSolve[x*y[x]*(y'[x])^2+(x+y[x])*y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√
−x+ c1

y(x) →
√
2
√
−x+ c1

y(x) → − log(x) + c1
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46.2.1 problem 8
Internal problem ID [6033]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 8.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + 4x = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+4*x=0,y(x), singsol=all)� �

y(x) = −2x

y(x) = 2x

y(x) = −

(
−x2

c21
− 4
)
c1

2

3 Solution by Mathematica
Time used: 0.356 (sec). Leaf size: 43� �
DSolve[x*(y'[x])^2-2*y[x]*y'[x]+4*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x cosh(− log(x) + c1)

y(x) → −2x cosh(log(x) + c1)

y(x) → −2x

y(x) → 2x
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46.2.2 problem 9
Internal problem ID [6034]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 9.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

3(y′)2 x4 − xy′ − y = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 147� �
dsolve(3*x^4*diff(y(x),x)^2-x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = − 1
12x2

y(x) =
−c21 − c1

(
−c1 + 2ix

√
3
)
− 6x2

6x2c21

y(x) =
−c21 − c1

(
−c1 − 2ix

√
3
)
− 6x2

6x2c21

y(x) =
c1
(
c1 + 2ix

√
3
)
− 6x2 − c21

6c21x2

y(x) =
c1
(
c1 − 2ix

√
3
)
− 6x2 − c21

6c21x2

8037
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3 Solution by Mathematica
Time used: 0.634 (sec). Leaf size: 123� �
DSolve[3*x^4*(y'[x])^2-x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

12x2y(x) + 1 tanh−1
(√

12x2y(x) + 1
)

√
12x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)



Solve

x√12x2y(x) + 1 tanh−1
(√

12x2y(x) + 1
)

√
12x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)


y(x) → 0
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46.2.3 problem 10
Internal problem ID [6035]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 10.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 − xy′ − y = 0

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

c1√
2x− 2

√
x2 + 4y(x)

+ 2x
3 +

√
x2 + 4y(x)

3 = 0

c1√
2x+ 2

√
x2 + 4y(x)

+ 2x
3 −

√
x2 + 4y(x)

3 = 0

8039
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3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 936� �
DSolve[(y'[x])^2-x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−
(
−2x2 + 3

√
8x6 − 20ec1x3 +

√
ec1 (−8x3 + ec1) 3 − e2c1

)
2 − 4ec1x

8 3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1

y(x) → 1
16

8x2 +

(
4 + 4i

√
3
)
x(x3 + ec1)

3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1

+
(
1− i

√
3
)

3
√

8x6 − 20ec1x3 +
√
ec1 (−8x3 + ec1) 3 − e2c1



y(x) → 1
16

8x2 +

(
4− 4i

√
3
)
x(x3 + ec1)

3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1

+
(
1 + i

√
3
)

3
√

8x6 − 20ec1x3 +
√
ec1 (−8x3 + ec1) 3 − e2c1



y(x) →
4ec1x−

(
−2x2 + 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1

)
2

8 3
√

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

y(x)

→

(
4 + 4i

√
3
)
x4 +

(
1− i

√
3
)(

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

)
2/3 + 8x2 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1 +

(
−4− 4i

√
3
)
ec1x

16 3
√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1

y(x)

→

(
4− 4i

√
3
)
x4 +

(
1 + i

√
3
)(

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

)
2/3 + 8x2 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1 + 4i

(√
3 + i

)
ec1x

16 3
√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1

8040
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46.2.4 problem 11
Internal problem ID [6036]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 11.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − xy′ + y = 0

3 Solution by Maple
Time used: 0.171 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = x2

4
y(x) = −c21 + c1x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[(y'[x])^2-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− c1)

y(x) → x2

4
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46.2.5 problem 12
Internal problem ID [6037]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 12.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + 4y′x5 − 12x4y = 0

3 Solution by Maple
Time used: 0.379 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2+4*x^5*diff(y(x),x)-12*x^4*y(x)=0,y(x), singsol=all)� �

y(x) = −x6

3

y(x) = x3c1 +
3
4c

2
1

8042



46.2. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 0.829 (sec). Leaf size: 144� �
DSolve[(y'[x])^2+4*x^5*y'[x]-12*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

16 log(y(x))−
x2
√

x6 + 3y(x) tanh−1
(√

x6 + 3y(x)
x3

)
3
√
x4 (x6 + 3y(x))

= c1, y(x)



Solve


x2
√
x6 + 3y(x) tanh−1

(√
x6 + 3y(x)

x3

)
3
√

x4 (x6 + 3y(x))
+ 1

6 log(y(x)) = c1, y(x)


y(x) → −x6

3
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46.2.6 problem 13
Internal problem ID [6038]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 13.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

4y3(y′)2 − 4xy′ + y = 0

3 Solution by Maple
Time used: 0.336 (sec). Leaf size: 83� �
dsolve(4*y(x)^3*diff(y(x),x)^2-4*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) =
√
−x

y(x) = −
√
−x

y(x) =
√
x

y(x) = −
√
x

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −2_a4 + 2
√
−_a4 + 1 + 2

_a (_a4 − 1) d_a + c1

)
√
x
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3 Solution by Mathematica
Time used: 0.599 (sec). Leaf size: 250� �
DSolve[4*y[x]^3*(y'[x])^2-4*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 4
√
c1

4
√
c1 − 2ix

y(x) → −i 4
√
c1

4
√
c1 − 2ix

y(x) → i 4
√
c1

4
√
c1 − 2ix

y(x) → 4
√
c1

4
√
c1 − 2ix

y(x) → − 4
√
c1

4
√
2ix+ c1

y(x) → −i 4
√
c1

4
√
2ix+ c1

y(x) → i 4
√
c1

4
√
2ix+ c1

y(x) → 4
√
c1

4
√
2ix+ c1

y(x) → 0

y(x) → −
√
x

y(x) → −i
√
x

y(x) → i
√
x

y(x) →
√
x
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46.2.7 problem 14
Internal problem ID [6039]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 14.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

4y3(y′)2 + 4xy′ + y = 0

3 Solution by Maple
Time used: 0.277 (sec). Leaf size: 288� �
dsolve(4*y(x)^3*diff(y(x),x)^2+4*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �
y(x) = 0

∫ x

_b

√
−y(x)4 + _a2 − 2_a

y(x)4 + 3_a2 d_a +
∫ y(x)

 2_f 3

−_f 4 +
√
−_f 4 + x2 x− x2

−

∫ x

_b

− 2_f 3√
−_f 4 + _a2

(
_f 4 + 3_a2

)− 4
(√

−_f 4 + _a2 − 2_a
)
_f 3(

_f 4 + 3_a2
)2

 d_a


 d_f

+ c1 = 0

∫ x

_b
−
√

−y(x)4 + _a2 + 2_a
y(x)4 + 3_a2 d_a +

∫ y(x)

− 2_f 3

_f 4 +
√

−_f 4 + x2 x+ x2

−

∫ x

_b

 2_f 3√
−_f 4 + _a2

(
_f 4 + 3_a2

) + 4
(√

−_f 4 + _a2 + 2_a
)
_f 3(

_f 4 + 3_a2
)2

 d_a


 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 50.299 (sec). Leaf size: 2346� �
DSolve[4*y[x]^3*(y'[x])^2+4*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.2.8 problem 15
Internal problem ID [6040]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 15.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)3 + x(y′)2 − y = 0
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3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 1473� �
dsolve(diff(y(x),x)^3+x*diff(y(x),x)^2-y(x)=0,y(x), singsol=all)� �
y(x) = 0

y(x)

=


(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

6

−
6
(
−1

3x− 1
9x

2 − 1
4

)(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2


3

+


(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

6

−
6
(
−1

3x− 1
9x

2 − 1
4

)(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2


2

x

y(x)

=


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

−

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



3

+


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

−

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



2

x

y(x)

=


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

+

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



3

+


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

+

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48x3c1 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



2

x
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3 Solution by Mathematica
Time used: 90.273 (sec). Leaf size: 958� �
DSolve[(y'[x])^3+x*(y'[x])^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−144x4 + 72x3

(
−12 + 3

√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

)
− 36x2

((
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

)
2/3 − 9 3

√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1 + 54

)
+ 18x

(
6
(
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

)
2/3 + 2

√
c1 (−2(2x+ 3)3 + c1) + 27 3

√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1 − 108 + 2c1

)
+ 27

(
2
√

c1 (−2(2x+ 3)3 + c1) + 9 3
√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1 − 27 + 2c1

)
+ 3
√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

(
c1

(
9 + 2 3

√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

)
+ 9
(√

c1 (−2(2x+ 3)3 + c1) + 15 3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1

))
216

(
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

)
2/3

y(x) → 1
864

−576x2 + 144i
(√

3 + i
)
x

3
√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

−
144i

(√
3 − i

)
(2x+ 3)2x

3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1

+ 9

−4x−
i
(√

3 − i
)
(2x+ 3)2

3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1

+ i
(√

3 + i
)

3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1 +6

 2+8(−54+ c1)


y(x) → 1

864

−576x2 − 144i
(√

3 − i
)
x

3
√
−(2x+ 3)3 +

√
c1 (−2(2x+ 3)3 + c1) + c1

+
144i

(√
3 + i

)
(2x+ 3)2x

3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1

+ 9

−4x+
i
(√

3 + i
)
(2x+ 3)2

3
√

−(2x+ 3)3 +
√

c1 (−2(2x+ 3)3 + c1) + c1

− i
(√

3 − i
)

3
√

−(2x+ 3)3 +
√
c1 (−2(2x+ 3)3 + c1) + c1 +6

 2+8(−54+ c1)


y(x) → 0
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46.2.9 problem 16
Internal problem ID [6041]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314
Problem number: 16.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y4(y′)3 − 6xy′ + 2y = 0

3 Solution by Maple
Time used: 0.334 (sec). Leaf size: 123� �
dsolve(y(x)^4*diff(y(x),x)^3-6*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
√
2

√
x

y(x) = −
√
2

√
x

y(x) = 0

y(x) = (−4c31 + 24c1x)
1
3

2

y(x) = −(−4c31 + 24c1x)
1
3

4 − i
√
3 (−4c31 + 24c1x)

1
3

4

y(x) = −(−4c31 + 24c1x)
1
3

4 + i
√
3 (−4c31 + 24c1x)

1
3

4
y(x) = c1

√
x

3 Solution by Mathematica
Time used: 74.251 (sec). Leaf size: 22649� �
DSolve[y[x]^4*(y'[x])^3-6*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.3 CHAPTER 16. Nonlinear equations. Section 99.
Clairaut’s equation. EXERCISES Page 320

Local contents
46.3.1 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8053
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46.3.1 problem 3
Internal problem ID [6042]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + y′x3 − 2yx2 = 0

3 Solution by Maple
Time used: 0.393 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2+x^3*diff(y(x),x)-2*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = −x4

8
y(x) = c1x

2 + 2c21
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3 Solution by Mathematica
Time used: 0.838 (sec). Leaf size: 142� �
DSolve[(y'[x])^2+x^3*y'[x]-2*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

14 log(y(x))−

√
x6 + 8x2y(x) tanh−1

(√
x4 + 8y(x)

x2

)
2x
√

x4 + 8y(x)
= c1, y(x)



Solve


√

x6 + 8x2y(x) tanh−1
(√

x4 + 8y(x)
x2

)
2x
√

x4 + 8y(x)
+ 1

4 log(y(x)) = c1, y(x)


y(x) → −x4

8
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46.3.2 problem 4
Internal problem ID [6043]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 4.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + 4y′x5 − 12x4y = 0

3 Solution by Maple
Time used: 0.401 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)^2+4*x^5*diff(y(x),x)-12*x^4*y(x)=0,y(x), singsol=all)� �

y(x) = −x6

3

y(x) = x3c1 +
3
4c

2
1
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3 Solution by Mathematica
Time used: 0.714 (sec). Leaf size: 144� �
DSolve[(y'[x])^2+4*x^5*y'[x]-12*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

16 log(y(x))−
x2
√

x6 + 3y(x) tanh−1
(√

x6 + 3y(x)
x3

)
3
√
x4 (x6 + 3y(x))

= c1, y(x)



Solve


x2
√

x6 + 3y(x) tanh−1
(√

x6 + 3y(x)
x3

)
3
√

x4 (x6 + 3y(x))
+ 1

6 log(y(x)) = c1, y(x)


y(x) → −x6

3
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46.3.3 problem 5
Internal problem ID [6044]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 5.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

2x(y′)3 − 6y(y′)2 + x4 = 0

3 Solution by Maple
Time used: 0.748 (sec). Leaf size: 71� �
dsolve(2*x*diff(y(x),x)^3-6*y(x)*diff(y(x),x)^2+x^4=0,y(x), singsol=all)� �
y(x) = x2

2

y(x) = 1
6c21

+ x3c1
3

y(x) =
x2
(√

3 tan
(
RootOf

(
−
√
3 ln

(
3x4

4 + 3x4(tan2(_Z)
)

4

)
+ 4

√
3 c1 − 2_Z

))
− 1
)

4

3 Solution by Mathematica
Time used: 70.514 (sec). Leaf size: 21360� �
DSolve[2*x*(y'[x])^3-6*y[x]*(y'[x])^2+x^4==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.3.4 problem 6
Internal problem ID [6045]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 6.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − xy′ + y = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = x2

4
y(x) = −c21 + c1x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 25� �
DSolve[(y'[x])^2-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− c1)

y(x) → x2

4
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46.3.5 problem 7
Internal problem ID [6046]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 7.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

y − xy′ − k(y′)2 = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 24� �
dsolve(y(x)=diff(y(x),x)*x+k*diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = −x2

4k
y(x) = c21k + c1x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28� �
DSolve[y[x]==y'[x]*x+k*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ c1k)

y(x) → −x2

4k
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46.3.6 problem 8
Internal problem ID [6047]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 8.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x8(y′)2 + 3xy′ + 9y = 0

3 Solution by Maple
Time used: 0.178 (sec). Leaf size: 42� �
dsolve(x^8*diff(y(x),x)^2+3*x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = 1
4x6

y(x) = −x3 + c1
x3c21

y(x) = −x3 + c1
x3c21
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3 Solution by Mathematica
Time used: 0.625 (sec). Leaf size: 130� �
DSolve[x^8*(y'[x])^2+3*x*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x√4x6y(x)− 1 ArcTan
(√

4x6y(x)− 1
)

3
√

x2 − 4x8y(x)
− 1

6 log(y(x)) = c1, y(x)



Solve

√x2 − 4x8y(x) ArcTan
(√

4x6y(x)− 1
)

3x
√

4x6y(x)− 1
− 1

6 log(y(x)) = c1, y(x)


y(x) → 0
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46.3.7 problem 9
Internal problem ID [6048]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 9.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

(y′)2 x4 + 2x3yy′ − 4 = 0

3 Solution by Maple
Time used: 0.173 (sec). Leaf size: 39� �
dsolve(x^4*diff(y(x),x)^2+2*x^3*y(x)*diff(y(x),x)-4=0,y(x), singsol=all)� �

y(x) = 2 sinh (− ln(x) + c1)
x

y(x) = −2 sinh (− ln(x) + c1)
x

y(x) = c1
x
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3 Solution by Mathematica
Time used: 1.714 (sec). Leaf size: 343� �
DSolve[x^4*(y'[x])^2+2*x^3*y[x]*y'[x]-4==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(
−y(x)−

√
y(x)2

)
log
(√

x6y(x)2 + 4x4 − x3
√
y(x)2

)
y(x)

+ log
(
x3
(
−
√

y(x)2
)
− 2x2 +

√
x6y(x)2 + 4x4

)
+ log

(
x3
(
−
√

y(x)2
)
+ 2x2 +

√
x6y(x)2 + 4x4

)
− log(y(x)) +

2
(√

y(x)2 − y(x)
)
log(x)

y(x) = c1, y(x)



Solve


(√

y(x)2 − y(x)
)
log
(√

x6y(x)2 + 4x4 − x3
√
y(x)2

)
y(x)

+ log
(
x3
(
−
√

y(x)2
)
− 2x2 +

√
x6y(x)2 + 4x4

)
+ log

(
x3
(
−
√

y(x)2
)
+ 2x2 +

√
x6y(x)2 + 4x4

)
− log(y(x))−

2
(
y(x) +

√
y(x)2

)
log(x)

y(x) = c1, y(x)


y(x) → −2i

x

y(x) → 2i
x
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46.3.8 problem 10
Internal problem ID [6049]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 10.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + 4x = 0

3 Solution by Maple
Time used: 0.197 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+4*x=0,y(x), singsol=all)� �

y(x) = −2x

y(x) = 2x

y(x) = −

(
−x2

c21
− 4
)
c1

2

3 Solution by Mathematica
Time used: 0.353 (sec). Leaf size: 43� �
DSolve[x*(y'[x])^2-2*y[x]*y'[x]+4*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x cosh(− log(x) + c1)

y(x) → −2x cosh(log(x) + c1)

y(x) → −2x

y(x) → 2x
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46.3.9 problem 11
Internal problem ID [6050]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 11.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

3(y′)2 x4 − xy′ − y = 0

3 Solution by Maple
Time used: 1.048 (sec). Leaf size: 147� �
dsolve(3*x^4*diff(y(x),x)^2-x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = − 1
12x2

y(x) =
−c21 − c1

(
−c1 + 2ix

√
3
)
− 6x2

6x2c21

y(x) =
−c21 − c1

(
−c1 − 2ix

√
3
)
− 6x2

6x2c21

y(x) =
c1
(
c1 + 2ix

√
3
)
− 6x2 − c21

6c21x2

y(x) =
c1
(
c1 − 2ix

√
3
)
− 6x2 − c21

6c21x2
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3 Solution by Mathematica
Time used: 0.591 (sec). Leaf size: 123� �
DSolve[3*x^4*(y'[x])^2-x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

12x2y(x) + 1 tanh−1
(√

12x2y(x) + 1
)

√
12x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)



Solve

x√12x2y(x) + 1 tanh−1
(√

12x2y(x) + 1
)

√
12x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)


y(x) → 0
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46.3.10 problem 12
Internal problem ID [6051]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 12.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

x(y′)2 + (x− y) y′ + 1− y = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)^2+(x-y(x))*diff(y(x),x)+1-y(x)=0,y(x), singsol=all)� �

y(x) = (−c21 − c1)x
−c1 − 1 − 1

−c1 − 1

y(x) = −x+ c1
√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 46� �
DSolve[x*(y'[x])^2+(x-y[x])*y'[x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
1 + c1

y(x) → −x− 2
√
x

y(x) → 2
√
x − x
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46.3.11 problem 13
Internal problem ID [6052]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

y′(xy′ − y + k) + a = 0

3 Solution by Maple
Time used: 0.175 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)*( x*diff(y(x),x)-y(x)+k )+a=0,y(x), singsol=all)� �

y(x) = c1x+ c1k + a

c1

y(x) = c1
√
x + k

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 58� �
DSolve[y'[x]*( x*y'[x]-y[x]+k )+a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a

c1
+ k + c1x

y(x) → Indeterminate

y(x) → k − 2
√
a
√
x

y(x) → 2
√
a
√
x + k

8068



46.3. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.3.12 problem 14
Internal problem ID [6053]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 14.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x6(y′)3 − 3xy′ − 3y = 0

3 Solution by Maple
Time used: 0.183 (sec). Leaf size: 30� �
dsolve(x^6*diff(y(x),x)^3-3*x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c61
3 −

√
c21
x2 c1

y(x) = c1

x
3
2

3 Solution by Mathematica
Time used: 171.248 (sec). Leaf size: 24839� �
DSolve[x^6*(y'[x])^3-3*x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.3.13 problem 15
Internal problem ID [6054]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 15.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y − x6(y′)3 + xy′ = 0

3 Solution by Maple
Time used: 0.266 (sec). Leaf size: 28� �
dsolve(y(x)=x^6*diff(y(x),x)^3-x*diff(y(x),x),y(x), singsol=all)� �

y(x) = c61 −
√

c21
x2 c1

y(x) = c1

x
3
2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]==x^6*(y'[x])^3-x*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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46.3.14 problem 16
Internal problem ID [6055]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 16.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x(y′)4 − 2y(y′)3 + 12x3 = 0

3 Solution by Maple
Time used: 0.354 (sec). Leaf size: 62� �
dsolve(x*diff(y(x),x)^4-2*y(x)*diff(y(x),x)^3+12*x^3=0,y(x), singsol=all)� �

y(x) = −2
√
−6x x

3

y(x) = 2
√
−6x x

3

y(x) = −2
√
6 x

3
2

3

y(x) = 2
√
6 x

3
2

3

y(x) = 6c31 +
x2

2c1

3 Solution by Mathematica
Time used: 120.555 (sec). Leaf size: 30947� �
DSolve[x*(y'[x])^4-2*y[x]*(y'[x])^3+12*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.3.15 problem 17
Internal problem ID [6056]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 17.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x(y′)3 − y(y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.242 (sec). Leaf size: 80� �
dsolve(x*diff(y(x),x)^3-y(x)*diff(y(x),x)^2+1=0,y(x), singsol=all)� �

y(x) = 3 2 1
3 (x2)

1
3

2

y(x) = −3 2 1
3 (x2)

1
3

4 − 3i
√
3 2 1

3 (x2)
1
3

4

y(x) = −3 2 1
3 (x2)

1
3

4 + 3i
√
3 2 1

3 (x2)
1
3

4

y(x) = c1x+ 1
c21
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 70� �
DSolve[x*(y'[x])^3-y[x]*(y'[x])^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
c12

y(x) → 3
(
−1
2

)2/3

x2/3

y(x) → 3x2/3

22/3

y(x) → x2/3Root
[
4#13 − 27&, 2

]
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46.3.16 problem 19
Internal problem ID [6057]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 19.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 − xy′ − y = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)^2-x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

c1√
2x− 2

√
x2 + 4y(x)

+ 2x
3 +

√
x2 + 4y(x)

3 = 0

c1√
2x+ 2

√
x2 + 4y(x)

+ 2x
3 −

√
x2 + 4y(x)

3 = 0
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3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 936� �
DSolve[(y'[x])^2-x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−
(
−2x2 + 3

√
8x6 − 20ec1x3 +

√
ec1 (−8x3 + ec1) 3 − e2c1

)
2 − 4ec1x

8 3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1

y(x) → 1
16

8x2 +

(
4 + 4i

√
3
)
x(x3 + ec1)

3
√

8x6 − 20ec1x3 +
√
ec1 (−8x3 + ec1) 3 − e2c1

+
(
1− i

√
3
)

3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1



y(x) → 1
16

8x2 +

(
4− 4i

√
3
)
x(x3 + ec1)

3
√

8x6 − 20ec1x3 +
√
ec1 (−8x3 + ec1) 3 − e2c1

+
(
1 + i

√
3
)

3
√

8x6 − 20ec1x3 +
√

ec1 (−8x3 + ec1) 3 − e2c1



y(x) →
4ec1x−

(
−2x2 + 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1

)
2

8 3
√

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

y(x)

→

(
4 + 4i

√
3
)
x4 +

(
1− i

√
3
)(

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

)
2/3 + 8x2 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1 +

(
−4− 4i

√
3
)
ec1x

16 3
√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1

y(x)

→

(
4− 4i

√
3
)
x4 +

(
1 + i

√
3
)(

8x6 + 20ec1x3 +
√
ec1 (8x3 + ec1) 3 − e2c1

)
2/3 + 8x2 3

√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1 + 4i

(√
3 + i

)
ec1x

16 3
√
8x6 + 20ec1x3 +

√
ec1 (8x3 + ec1) 3 − e2c1
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46.3.17 problem 20
Internal problem ID [6058]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 20.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2(y′)3 + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 79� �
dsolve(2*diff(y(x),x)^3+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) =

− c1
12 −

√
c21 + 24x
12

3

+

− c1
12 −

√
c21 + 24x

12

x

2

y(x) =

− c1
12 +

√
c21 + 24x
12

3

+

− c1
12 +

√
c21 + 24x

12

x

2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*(y'[x])^3+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out

8076



46.3. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.3.18 problem 21
Internal problem ID [6059]
Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 21.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

2(y′)2 + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 36� �
dsolve(2*diff(y(x),x)^2+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = e
2LambertW

(
x e

c1
4

4

)
− c1

2 + e
LambertW

(
x e

c1
4

4

)
− c1

4
x

2

3 Solution by Mathematica
Time used: 2.405 (sec). Leaf size: 138� �
DSolve[2*(y'[x])^2+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
2x
√

x2 + 16y(x) + 8y(x) tanh−1
(

x√
x2 + 16y(x)

)
− x2

2

8y(x) + 1
2 log(y(x)) = c1, y(x)



Solve

12 log(y(x))−

1
2x
√

x2 + 16y(x) + 8y(x) tanh−1
(

x√
x2 + 16y(x)

)
+ x2

2

8y(x) = c1, y(x)


y(x) → 0
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46.3.19 problem 22
Internal problem ID [6060]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 22.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 173� �
dsolve(diff(y(x),x)^3+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −

(
−6
√
x2 + 3c1 − 6x

) 3
2

27 −
2
√

−6
√
x2 + 3c1 − 6x x

3

y(x) =

(
−6
√

x2 + 3c1 − 6x
) 3

2

27 +
2
√

−6
√
x2 + 3c1 − 6x x

3

y(x) = −

(
6
√

x2 + 3c1 − 6x
) 3

2

27 −
2
√

6
√

x2 + 3c1 − 6x x

3

y(x) =

(
6
√
x2 + 3c1 − 6x

) 3
2

27 +
2
√

6
√

x2 + 3c1 − 6x x

3

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3+2*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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46.3.20 problem 23
Internal problem ID [6061]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 23.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

4x(y′)2 − 3yy′ + 3 = 0

3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 153� �
dsolve(4*x*diff(y(x),x)^2-3*y(x)*diff(y(x),x)+3=0,y(x), singsol=all)� �

y(x) = −
2
√

x
(
3 +

√
16c1x+ 9

)
3 − 2x√

x
(
3 +

√
16c1x+ 9

)
y(x) =

2
√

x
(
3 +

√
16c1x+ 9

)
3 + 2x√

x
(
3 +

√
16c1x+ 9

)
y(x) = −

2
√

−x
(
−3 +

√
16c1x+ 9

)
3 − 2x√

−x
(
−3 +

√
16c1x+ 9

)
y(x) =

2
√

−x
(
−3 +

√
16c1x+ 9

)
3 + 2x√

−x
(
−3 +

√
16c1x+ 9

)
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3 Solution by Mathematica
Time used: 11.077 (sec). Leaf size: 163� �
DSolve[4*x*(y'[x])^2-3*y[x]*y'[x]+3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
432x− (−144x+ c1)3/2√

c1
+ c1

6
√
3

y(x) →

√
432x− (−144x+ c1)3/2√

c1
+ c1

6
√
3

y(x) → −

√
432x+ (−144x+ c1)3/2√

c1
+ c1

6
√
3

y(x) →

√
432x+ (−144x+ c1)3/2√

c1
+ c1

6
√
3

8080
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46.3.21 problem 24
Internal problem ID [6062]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 24.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.163 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)^3-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = −

 c1
6 −

√
c21 − 12x

6

3

2 +

 c1
6 −

√
c21 − 12x

6

x

2

y(x) = −

 c1
6 +

√
c21 − 12x

6

3

2 +

 c1
6 +

√
c21 − 12x

6

x

2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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46.3.22 problem 25
Internal problem ID [6063]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 25.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

5(y′)2 + 6xy′ − 2y = 0

3 Solution by Maple
Time used: 0.156 (sec). Leaf size: 85� �
dsolve(5*diff(y(x),x)^2+6*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

c1(
−15x− 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 −
√

9x2 + 10y(x)
5 = 0

c1(
−15x+ 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 +
√

9x2 + 10y(x)
5 = 0
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3 Solution by Mathematica
Time used: 3.218 (sec). Leaf size: 691� �
DSolve[5*(y'[x])^2+6*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 1
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 2
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 3
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 4
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 5
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 1

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 2

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 3

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 4

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 5

]
y(x) → 0
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46.3.23 problem 26
Internal problem ID [6064]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 26.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

2x(y′)2 + (−y + 2x) y′ + 1− y = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 146� �
dsolve(2*x*diff(y(x),x)^2+(2*x-y(x))*diff(y(x),x)+1-y(x)=0,y(x), singsol=all)� �

y(x) = −
(
−2
(
eRootOf

(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
− 1
)2

− 2 eRootOf
(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
+ 2
)
e−RootOf

(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)
x

+ e−RootOf
(
−x e3_Z+2x e2_Z+c1e_Z+_Z e_Z−e_Zx+1

)

3 Solution by Mathematica
Time used: 1.408 (sec). Leaf size: 49� �
DSolve[2*x*(y'[x])^2+(2*x-y[x])*y'[x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x =
1

K[1]+1 + log(K[1] + 1)
K[1]2 + c1

K[1]2 , y(x) = 2xK[1] + 1
K[1] + 1

}
, {y(x), K[1]}

]
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46.3.24 problem 27
Internal problem ID [6065]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 27.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

5(y′)2 + 3xy′ − y = 0

3 Solution by Maple
Time used: 0.164 (sec). Leaf size: 85� �
dsolve(5*diff(y(x),x)^2+3*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

c1(
−30x− 10

√
9x2 + 20y(x)

) 3
2
+ 2x

5 −
√

9x2 + 20y(x)
5 = 0

c1(
−30x+ 10

√
9x2 + 20y(x)

) 3
2
+ 2x

5 +
√

9x2 + 20y(x)
5 = 0
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3 Solution by Mathematica
Time used: 3.214 (sec). Leaf size: 691� �
DSolve[5*(y'[x])^2+3*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
16#15 + 8#14x2 +#13x4 + 4000#12c15x+ 1800#1c15x3 + 216c15x5

− 200000c110&, 1
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12c15x+ 1800#1c15x3 + 216c15x5

− 200000c110&, 2
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12c15x+ 1800#1c15x3 + 216c15x5

− 200000c110&, 3
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12c15x+ 1800#1c15x3 + 216c15x5

− 200000c110&, 4
]

y(x) → Root
[
16#15 + 8#14x2 +#13x4 + 4000#12c15x+ 1800#1c15x3 + 216c15x5

− 200000c110&, 5
]

y(x) → Root
[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12c15x− 1800#1c15x3

− 216c15x5 − c1
10&, 1

]
y(x) → Root

[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12c15x− 1800#1c15x3

− 216c15x5 − c1
10&, 2

]
y(x) → Root

[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12c15x− 1800#1c15x3

− 216c15x5 − c1
10&, 3

]
y(x) → Root

[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12c15x− 1800#1c15x3

− 216c15x5 − c1
10&, 4

]
y(x) → Root

[
3200000#15 + 1600000#14x2 + 200000#13x4 − 4000#12c15x− 1800#1c15x3

− 216c15x5 − c1
10&, 5

]
y(x) → 0
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46.3.25 problem 28
Internal problem ID [6066]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 28.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 3xy′ − y = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)^2+3*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

c1(
−6x− 2

√
9x2 + 4y(x)

) 3
2
+ 2x

5 −
√
9x2 + 4y(x)

5 = 0

c1(
−6x+ 2

√
9x2 + 4y(x)

) 3
2
+ 2x

5 +
√
9x2 + 4y(x)

5 = 0
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3 Solution by Mathematica
Time used: 3.234 (sec). Leaf size: 696� �
DSolve[(y'[x])^2+3*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
16#15 + 40#14x2 + 25#13x4 + 160#12c15x+ 360#1c15x3 + 216c15x5

− 64c110&, 1
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12c15x+ 360#1c15x3 + 216c15x5

− 64c110&, 2
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12c15x+ 360#1c15x3 + 216c15x5

− 64c110&, 3
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12c15x+ 360#1c15x3 + 216c15x5

− 64c110&, 4
]

y(x) → Root
[
16#15 + 40#14x2 + 25#13x4 + 160#12c15x+ 360#1c15x3 + 216c15x5

− 64c110&, 5
]

y(x) → Root
[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12c15x− 360#1c15x3 − 216c15x5

− c1
10&, 1

]
y(x) → Root

[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12c15x− 360#1c15x3 − 216c15x5

− c1
10&, 2

]
y(x) → Root

[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12c15x− 360#1c15x3 − 216c15x5

− c1
10&, 3

]
y(x) → Root

[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12c15x− 360#1c15x3 − 216c15x5

− c1
10&, 4

]
y(x) → Root

[
1024#15 + 2560#14x2 + 1600#13x4 − 160#12c15x− 360#1c15x3 − 216c15x5

− c1
10&, 5

]
y(x) → 0
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46.3.26 problem 29
Internal problem ID [6067]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES Page
320
Problem number: 29.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

y − xy′ − x3(y′)2 = 0

7 Solution by Maple� �
dsolve(y(x)=x*diff(y(x),x)+x^3*diff(y(x),x)^2,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 45.418 (sec). Leaf size: 5196� �
DSolve[y[x]==x*y'[x]+x^3*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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46.4.1 problem 1
Internal problem ID [6068]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − x(y′)3 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)=x*(diff(y(x),x))^3,y(x), singsol=all)� �

y(x) = arctan
(

x√
−x2 + c1

)
+ c2

y(x) = − arctan
(

x√
−x2 + c1

)
+ c2

3 Solution by Mathematica
Time used: 4.871 (sec). Leaf size: 53� �
DSolve[y''[x]==x*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − ArcTan
(

x√
−x2 + c1

)

y(x) → ArcTan
(

x√
−x2 + c1

)
+ c2

y(x) → c2
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46.4.2 problem 2
Internal problem ID [6069]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + (y′)2 − 2xy′ = 0

With initial conditions

[y(2) = 5, y′(2) = −4]

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 24� �
dsolve([x^2*diff(y(x),x$2)+diff(y(x),x)^2-2*x*diff(y(x),x)=0,y(2) = 5, D(y)(2) = -4],y(x), singsol=all)� �

y(x) = x2

2 + 3x+ 9 ln (x− 3)− 3− 9iπ

3 Solution by Mathematica
Time used: 0.568 (sec). Leaf size: 26� �
DSolve[{x^2*y''[x]+(y'[x])^2-2*x*y'[x]==0,{y[2]==5,y'[2]==-4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x(x+ 6) + 9 log(x− 3)− 9iπ − 3
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46.4.3 problem 3
Internal problem ID [6070]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + (y′)2 − 2xy′ = 0

With initial conditions

[y(2) = 5, y′(2) = 2]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 11� �
dsolve([x^2*diff(y(x),x$2)+diff(y(x),x)^2-2*x*diff(y(x),x)=0,y(2) = 5, D(y)(2) = 2],y(x), singsol=all)� �

y(x) = x2

2 + 3

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x^2*y''[x]+(y'[x])^2-2*x*y'[x]==0,{y[2]==5,y'[2]==2}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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46.4.4 problem 4
Internal problem ID [6071]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

yy′′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x$2)+diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
√
2c1x+ 2c2

y(x) = −
√
2c1x+ 2c2

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 18� �
DSolve[y[x]*y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√
2x+ c1
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46.4.5 problem 5
Internal problem ID [6072]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y2y′′ + (y′)3 = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 34� �
dsolve(y(x)^2*diff(y(x),x$2)+diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = e−LambertW
(
−c1e−c2e−x

)
−c2−x

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 37� �
DSolve[y[x]^2*y''[x]+(y'[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2

1 + 1
InverseFunction

[
− 1
#1 − log(#1) + log(#1+ 1)&

]
[−x+ c1]
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46.4.6 problem 6
Internal problem ID [6073]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(y + 1) y′′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 16� �
dsolve((y(x)+1)*diff(y(x),x$2)=diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = −1

y(x) = ec1xc2 − 1

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 21� �
DSolve[(y[x]+1)*y''[x]==(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1
x+log(c2)

log(c1)
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46.4.7 problem 7
Internal problem ID [6074]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_y_y1]]

Solve

2ay′′ + (y′)3 = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 29� �
dsolve(2*a*diff(y(x),x$2)+diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 2
√
(c1 + x) a + c2

y(x) = −2
√

(c1 + x) a + c2

3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 51� �
DSolve[2*a*y''[x]+(y'[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − 2
√
a
√
x− 2ac1

y(x) → 2
√
a
√
x− 2ac1 + c2
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46.4.8 problem 9
Internal problem ID [6075]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ − y′ − x5 = 0

With initial conditions [
y(1) = 1

2 , y
′(1) = 1

]

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)=diff(y(x),x)+x^5,y(1) = 1/2, D(y)(1) = 1],y(x), singsol=all)� �

y(x) = 1
24x

6 + 3
8x

2 + 1
12

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19� �
DSolve[{x*y''[x]==y'[x]+x^5,{y[1]==1/2,y'[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24
(
x6 + 9x2 + 2

)
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46.4.9 problem 10
Internal problem ID [6076]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

xy′′ + y′ + x = 0

With initial conditions [
y(2) = −1, y′(2) = −1

2

]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve([x*diff(y(x),x$2)+diff(y(x),x)+x=0,y(2) = -1, D(y)(2) = -1/2],y(x), singsol=all)� �

y(x) = −x2

4 + ln(x)− ln(2)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 19� �
DSolve[{x*y''[x]+y'[x]+x==0,{y[2]==-1,y'[2]==-1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(x
2

)
− x2

4
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46.4.10 problem 11
Internal problem ID [6077]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − 2y(y′)3 = 0
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3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 386� �
dsolve(diff(y(x),x$2)=2*y(x)*diff(y(x),x)^3,y(x), singsol=all)� �
y(x) = c1

y(x) =

(
−12c2 − 12x+ 4

√
−4c31 + 9c22 + 18c2x+ 9x2

) 1
3

2
+ 2c1(

−12c2 − 12x+ 4
√

−4c31 + 9c22 + 18c2x+ 9x2
) 1

3

y(x) = −

(
−12c2 − 12x+ 4

√
−4c31 + 9c22 + 18c2x+ 9x2

) 1
3

4
− c1(

−12c2 − 12x+ 4
√

−4c31 + 9c22 + 18c2x+ 9x2
) 1

3

−

i
√
3


−12c2−12x+4

√
−4c31 + 9c22 + 18c2x+ 9x2

 1
3

2 − 2c1−12c2−12x+4

√
−4c31 + 9c22 + 18c2x+ 9x2

 1
3


2

y(x) = −

(
−12c2 − 12x+ 4

√
−4c31 + 9c22 + 18c2x+ 9x2

) 1
3

4
− c1(

−12c2 − 12x+ 4
√

−4c31 + 9c22 + 18c2x+ 9x2
) 1

3

+

i
√
3


−12c2−12x+4

√
−4c31 + 9c22 + 18c2x+ 9x2

 1
3

2 − 2c1−12c2−12x+4

√
−4c31 + 9c22 + 18c2x+ 9x2

 1
3


2
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3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 270� �
DSolve[y''[x]==2*y[x]*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 3
√
2 c1

3
√

81x+
√

(81x+ c2)2 + 2916c13 + c2

−
3
√
81x+

√
(81x+ c2)2 + 2916c13 + c2

3 3
√
2

y(x) →

(
1− i

√
3
)

3
√
81x+

√
(81x+ c2)2 + 2916c13 + c2

6 3
√
2

− 3 3
√
−2 c1

3
√

81x+
√

(81x+ c2)2 + 2916c13 + c2

y(x) →
c1Root

[
#13 − 54&, 3

]
3
√

81x+
√

(81x+ c2)2 + 2916c13 + c2

+

(
1 + i

√
3
)

3
√

81x+
√

(81x+ c2)2 + 2916c13 + c2

6 3
√
2
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46.4.11 problem 12
Internal problem ID [6078]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

yy′′ + (y′)3 − (y′)2 = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 44� �
dsolve(y(x)*diff(y(x),x$2)+diff(y(x),x)^3-diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = e−
c1 LambertW

 e
c2
c1 e

x
c1

c1

−c2−x

c1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 24� �
DSolve[y[x]*y''[x]+(y'[x])^3-(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ProductLog

(
c1e

c1(x+log(c2))
)

c1
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46.4.12 problem 13
Internal problem ID [6079]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + β2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)+beta^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (βx) + c2 cos (βx)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[x]+\[Beta]^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(βx) + c2 sin(βx)
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46.4.13 problem 14
Internal problem ID [6080]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

yy′′ + (y′)3 = 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 27� �
dsolve(y(x)*diff(y(x),x$2)+diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = eLambertW
(
(c2+x)ec1e−1)−c1+1

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 20� �
DSolve[y[x]*y''[x]+(y'[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c2
ProductLog(c1(x+ c2))

8106



46.4. CHAPTER 16. Nonlinear equations. . . . CHAPTER 46. ELEMENTARY . . .

46.4.14 problem 15
Internal problem ID [6081]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ cos(x)− y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)*cos(x)=diff(y(x),x),y(x), singsol=all)� �

y(x) = c1 +
(
ln
(
sin(x) + 1
cos(x)

)
− ln (cos(x))

)
c2

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 25� �
DSolve[y''[x]*Cos[x]==y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log
(
e4 tanh

−1(tan(x2 )) + 1
)
+ c2
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46.4.15 problem 16
Internal problem ID [6082]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − x(y′)2 = 0

With initial conditions [
y(2) = π

4 , y
′(2) = −1

4

]

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 8� �
dsolve([diff(y(x),x$2)=x*diff(y(x),x)^2,y(2) = 1/4*Pi, D(y)(2) = -1/4],y(x), singsol=all)� �

y(x) = arccot
(x
2

)
3 Solution by Mathematica
Time used: 1.031 (sec). Leaf size: 19� �
DSolve[{y''[x]==x*(y'[x])^2,{y[2]==1/4*Pi,y'[2]==-1/4}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
π − 2ArcTan

(x
2

))
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46.4.16 problem 17
Internal problem ID [6083]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − x(y′)2 = 0

With initial conditions [
y(0) = 1, y′(0) = 1

2

]

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 10� �
dsolve([diff(y(x),x$2)=x*diff(y(x),x)^2,y(0) = 1, D(y)(0) = 1/2],y(x), singsol=all)� �

y(x) = arctanh
(x
2

)
+ 1

3 Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 13� �
DSolve[{y''[x]==x*(y'[x])^2,{y[0]==1,y'[0]==1/2}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh−1
(x
2

)
+ 1
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46.4.17 problem 18
Internal problem ID [6084]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + e−2y = 0

With initial conditions

[y(3) = 0, y′(3) = 1]

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)=-exp(-2*y(x)),y(3) = 0, D(y)(3) = 1],y(x), singsol=all)� �

y(x) =
ln
(
(x− 2)2

)
2

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 9� �
DSolve[{y''[x]==-Exp[-2*y[x]],{y[3]==0,y'[3]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− 2)
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46.4.18 problem 19
Internal problem ID [6085]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + e−2y = 0

With initial conditions

[y(3) = 0, y′(3) = −1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 12� �
dsolve([diff(y(x),x$2)=-exp(-2*y(x)),y(3) = 0, D(y)(3) = -1],y(x), singsol=all)� �

y(x) =
ln
(
(x− 4)2

)
2

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 11� �
DSolve[{y''[x]==-Exp[-2*y[x]],{y[3]==0,y'[3]==-1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(4− x)
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46.4.19 problem 20
Internal problem ID [6086]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′ − sin (2y) = 0

With initial conditions [
y(0) = π

2 , y
′(0) = 1

]
7 Solution by Maple� �
dsolve([2*diff(y(x),x$2)=sin(2*y(x)),y(0) = 1/2*Pi, D(y)(0) = 1],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{2*y''[x]==Sin[2*y[x]],{y[0]==Pi/2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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46.4.20 problem 21
Internal problem ID [6087]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′ − sin (2y) = 0

With initial conditions [
y(0) = −π

2 , y
′(0) = 1

]
7 Solution by Maple� �
dsolve([2*diff(y(x),x$2)=sin(2*y(x)),y(0) = -1/2*Pi, D(y)(0) = 1],y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{2*y''[x]==Sin[2*y[x]],{y[0]==-Pi/2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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46.4.21 problem 23
Internal problem ID [6088]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x3y′′ − x2y′ + x2 − 3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x^3*diff(y(x),x$2)-x^2*diff(y(x),x)=3-x^2,y(x), singsol=all)� �

y(x) = c1x
2

2 + 1
x
+ x+ c2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 21� �
DSolve[x^3*y''[x]-x^2*y'[x]==3-x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

2 + x+ 1
x
+ c2
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46.4.22 problem 24
Internal problem ID [6089]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − (y′)2 = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = − ln (−c1x− c2)

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 15� �
DSolve[y''[x]==(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − log(x+ c1)
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46.4.23 problem 25
Internal problem ID [6090]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ − ex(y′)2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)=exp(x)*diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = − ln (−c1 + ex)
c1

+ ln (ex)
c1

+ c2

3 Solution by Mathematica
Time used: 0.618 (sec). Leaf size: 37� �
DSolve[y''[x]==Exp[x](y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ log (ex + c1) + c1c2
c1

y(x) → Indeterminate

y(x) → c2
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46.4.24 problem 26
Internal problem ID [6091]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

2y′′ − (y′)3 sin (2x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 158� �
dsolve(2*diff(y(x),x$2)=diff(y(x),x)^3*sin(2*x),y(x), singsol=all)� �
y(x)

=
c2 sin(x)

√
4c1 − 2 + 2 cos (2x) − EllipticF

(
cos(x),

√
− 1
c1 − 1

)√
2c1 − 1 + cos (2x)

c1 − 1
√

1− cos (2x)

2 sin(x)
√
c1 −

1
2 + cos (2x)

2
y(x)

=
EllipticF

(
cos(x),

√
− 1
c1 − 1

)√
2c1 − 1 + cos (2x)

c1 − 1
√

1− cos (2x) + c2 sin(x)
√

4c1 − 2 + 2 cos (2x)

2 sin(x)
√

c1 −
1
2 + cos (2x)

2
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3 Solution by Mathematica
Time used: 5.802 (sec). Leaf size: 108� �
DSolve[2*y''[x]==(y'[x])^3*Sin[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −

√
2

√
cos(2x)− 1 + c1

c1
EllipticF

(
x, 2

c1

)
√
cos(2x)− 1 + c1

y(x) →

√
2

√
cos(2x)− 1 + c1

c1
EllipticF

(
x, 2

c1

)
√
cos(2x)− 1 + c1

+ c2

y(x) → c2
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46.4.25 problem 27
Internal problem ID [6092]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

x2y′′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)+diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = x

c1
+ ln (c1x− 1)

c21
+ c2

3 Solution by Mathematica
Time used: 0.525 (sec). Leaf size: 47� �
DSolve[x^2*y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

c1
+ log(1 + c1x)

c12
+ c2

y(x) → c2

y(x) → −x2

2 + c2
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46.4.26 problem 28
Internal problem ID [6093]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 1− (y′)2 = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)=1+diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = − ln (c1 sin(x)− c2 cos(x))

3 Solution by Mathematica
Time used: 2.057 (sec). Leaf size: 16� �
DSolve[y''[x]==1+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − log(cos(x+ c1))
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46.4.27 problem 30
Internal problem ID [6094]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ −
(
1 + (y′)2

) 3
2 = 0

3 Solution by Maple
Time used: 0.192 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$2)=(1+diff(y(x),x)^2)^(3/2),y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = (c1 + x+ 1) (c1 + x− 1)
√

− 1
c21 + 2c1x+ x2 − 1 + c2

3 Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 53� �
DSolve[y''[x]==(1+(y'[x])^2)^(3/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − i
√

(x− 1 + c1)(x+ 1 + c1)

y(x) → i
√

(x− 1 + c1)(x+ 1 + c1) + c2
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46.4.28 problem 31
Internal problem ID [6095]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_y_y1]]

Solve

yy′′ − (y′)2 (1− y′ sin(y)− yy′ cos(y)) = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 24� �
dsolve(y(x)*diff(y(x),x$2)=diff(y(x),x)^2*(1-diff(y(x),x)*sin(y(x))-y(x)*diff(y(x),x)*cos(y(x)) ),y(x), singsol=all)� �

y(x) = c1

− cos (y(x)) + c1 ln (y(x))− x− c2 = 0

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 23� �
DSolve[y[x]*y''[x]==(y'[x])^2*(1-y'[x]*Sin[y[x]]-y[x]*y'[x]*Cos[y[x]] ),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction[− cos(#1) + c1 log(#1)&][x+ c2]
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46.4.29 problem 32
Internal problem ID [6096]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve (
1 + y2

)
y′′ + (y′)3 + y′ = 0

3 Solution by Maple
Time used: 0.209 (sec). Leaf size: 126� �
dsolve((1+y(x)^2)*diff(y(x),x$2)+diff(y(x),x)^3+diff(y(x),x)=0,y(x), singsol=all)� �
y(x) = −i

y(x) = i

y(x) = c1

y(x)

= ic1 − i− e−
−c21+2c1+c21c2+c21x+4LambertW

− ie−
c2c1
4 e−

c1x
4 e

c1
4 e−

c2
2 e−

x
2 e−

1
2 e

− c2
4c1 e

− x
4c1 e

1
4c1 (c1−1)

4c1

c1−1+2c2c1+2c1x+c2+x

4c1

c1 + 1

3 Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 42� �
DSolve[(1+y[x]^2)*y''[x]+(y'[x])^3+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(c1) sec(c1)ProductLog
(
sin(c1)e−

(
(x+c2) cos2(c1)

)
−sin2(c1)

)
+ tan(c1)
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46.4.30 problem 33
Internal problem ID [6097]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve (
yy′′ + 1 + (y′)2

)2
−
(
1 + (y′)2

)3
= 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 131� �
dsolve((y(x)*diff(y(x),x$2)+1+diff(y(x),x)^2)^2=(1+diff(y(x),x)^2)^3,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = 0

y(x) = −c1 −
√
c21 − c22 − 2c2x− x2

y(x) = −c1 +
√

c21 − c22 − 2c2x− x2

y(x) = c1 −
√

c21 − c22 − 2c2x− x2

y(x) = c1 +
√
c21 − c22 − 2c2x− x2
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3 Solution by Mathematica
Time used: 5.928 (sec). Leaf size: 113� �
DSolve[(y[x]*y''[x]+1+(y'[x])^2)^2==(1+(y'[x])^2)^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

c1 − (x+ c2)2 −
√
c1

y(x) → √
c1 −

√
c1 − (x+ c2)2

y(x) →
√
c1 − (x+ c2)2 −

√
c1

y(x) →
√
c1 − (x+ c2)2 + √

c1
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46.4.31 problem 34
Internal problem ID [6098]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ − y′(2x− y′) = 0

With initial conditions

[y(−1) = 5, y′(−1) = 1]

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 20� �
dsolve([x^2*diff(y(x),x$2)=diff(y(x),x)*(2*x-diff(y(x),x)),y(-1) = 5, D(y)(-1) = 1],y(x), singsol=all)� �

y(x) = x2

2 − 2x+ 4 ln (x+ 2) + 5
2

3 Solution by Mathematica
Time used: 0.587 (sec). Leaf size: 22� �
DSolve[{x^2*y''[x]==y'[x]*(2*x-y'[x]),{y[-1]==5,y'[-1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2((x− 4)x+ 8 log(x+ 2) + 5)
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46.4.32 problem 35
Internal problem ID [6099]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ − y′(3x− 2y′) = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)=diff(y(x),x)*(3*x-2*diff(y(x),x)),y(x), singsol=all)� �

y(x) = x2

2 + c1 ln (x2 − c1)
2 + c2

3 Solution by Mathematica
Time used: 0.713 (sec). Leaf size: 28� �
DSolve[x^2*y''[x]==y'[x]*(3*x-2*y'[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x2 − c1 log

(
x2 + c1

)
+ 2c2

)
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46.4.33 problem 36
Internal problem ID [6100]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], _Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

xy′′ − y′(2− 3xy′) = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)=diff(y(x),x)*(2-3*x*diff(y(x),x)),y(x), singsol=all)� �

y(x) = ln (x3c1 + 3c2)
3

3 Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 19� �
DSolve[x*y''[x]==y'[x]*(2-3*x*y'[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3 log

(
x3 + c1

)
+ c2
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46.4.34 problem 37
Internal problem ID [6101]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x4y′′ − y′
(
y′ + x3) = 0

With initial conditions

[y(1) = 2, y′(1) = 1]

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 25� �
dsolve([x^4*diff(y(x),x$2)=diff(y(x),x)*(diff(y(x),x)+x^3),y(1) = 2, D(y)(1) = 1],y(x), singsol=all)� �

y(x) = x2 − ln
(
−x2 − 1

)
+ 1 + ln(2) + iπ

3 Solution by Mathematica
Time used: 0.883 (sec). Leaf size: 20� �
DSolve[{x^4*y''[x]==y'[x]*(y'[x]+x^3),{y[1]==2,y'[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − log
(
x2 + 1

)
+ 1 + log(2)
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46.4.35 problem 38
Internal problem ID [6102]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 2x−
(
x2 − y′

)2 = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 20� �
dsolve(diff(y(x),x$2)=2*x+(x^2-diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = x3

3 − ln (c2x− c1)

3 Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 24� �
DSolve[y''[x]==2*x+(x^2-y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

3 − log(−x+ c1) + c2
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46.4.36 problem 39
Internal problem ID [6103]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 39.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(y′′)2 − 2y′′ + (y′)2 − 2xy′ + x2 = 0

With initial conditions [
y(0) = 1

2 , y
′(0) = 1

]

3 Solution by Maple
Time used: 0.27 (sec). Leaf size: 23� �
dsolve([diff(y(x),x$2)^2-2*diff(y(x),x$2)+diff(y(x),x)^2-2*x*diff(y(x),x)+x^2=0,y(0) = 1/2, D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (x+ 1)2

2

y(x) = x2

2 + sin(x) + 1
2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{(y''[x])^2-2*y''[x]+(y'[x])^2-2*x*y'[x]+x^2==0,{y[0]==1/2,y'[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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46.4.37 problem 40
Internal problem ID [6104]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 40.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(y′′)2 − xy′′ + y′ = 0

3 Solution by Maple
Time used: 0.26 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)^2-x*diff(y(x),x$2)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = x3

12 + c1

y(x) = 1
2c1x

2 − c21x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 21� �
DSolve[(y''[x])^2-x*y''[x]+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c1x(x− 2c1) + c2
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46.4.38 problem 41
Internal problem ID [6105]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 41.
ODE order: 2.
ODE degree: 3.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(y′′)3 − 12y′(xy′′ − 2y′) = 0
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3 Solution by Maple
Time used: 3.946 (sec). Leaf size: 174� �
dsolve(diff(y(x),x$2)^3=12*diff(y(x),x)*(x*diff(y(x),x$2)-2*diff(y(x),x)),y(x), singsol=all)� �
y(x) = x4

9 + c1

y(x) = c1

y(x) =
∫

RootOf


−6 ln(x)

−


∫ _Z

3_f
√

1
_f (9_f − 4) 2 1

3

(3√ 1
_f (9_f − 4) _f + 1

)2

(9_f − 4)4
 1

3

− 2 2 2
3

((
3
√

1
_f (9_f − 4) _f + 1

)
(9_f − 4)2

) 1
3

− 2 1
3

(3√ 1
_f (9_f − 4) _f + 1

)2

(9_f − 4)4
 1

3

+ 18_f − 8

_f (9_f − 4) d_f



+ 6c1


x3dx+ c2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y''[x])^3==12*y'[x]*(x*y''[x]-2*y'[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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46.4.39 problem 42
Internal problem ID [6106]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

3yy′y′′ − (y′)3 + 1 = 0

3 Solution by Maple
Time used: 0.17 (sec). Leaf size: 87� �
dsolve(3*y(x)*diff(y(x),x)*diff(y(x),x$2)=diff(y(x),x)^3-1,y(x), singsol=all)� �

3(c1y(x) + 1)
2
3

2c1
− x− c2 = 0

3(c1y(x) + 1)
2
3

c1
(
−1 + i

√
3
) − x− c2 = 0

−3(c1y(x) + 1)
2
3

c1
(
1 + i

√
3
) − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 114� �
DSolve[3*y[x]*y'[x]*y''[x]==(y'[x])^3-1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −9 + 2
√
6 (c13(x+ c2)) 3/2

9c13

y(x) →
−9 + 2

√
6
(
− 3
√
−1 c1

3(x+ c2)
) 3/2

9c13

y(x) →
−9 + 2

√
6
(
(−1)2/3c13(x+ c2)

) 3/2

9c13
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46.4.40 problem 43
Internal problem ID [6107]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
Publishing Co. NY. 6th edition. 1981.
Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

4y(y′)2 y′′ − (y′)4 − 3 = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 91� �
dsolve(4*y(x)*diff(y(x),x)^2*diff(y(x),x$2)=diff(y(x),x)^4+3,y(x), singsol=all)� �

−4(c1y(x)− 3)
3
4

3c1
− x− c2 = 0

4(c1y(x)− 3)
3
4

3c1
− x− c2 = 0

−4i(c1y(x)− 3)
3
4

3c1
− x− c2 = 0

4i(c1y(x)− 3)
3
4

3c1
− x− c2 = 0
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3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 140� �
DSolve[4*y[x]*(y'[x])^2*y''[x]==(y'[x])^4+3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
(
8 + 3

√
6 (−c1

4(x+ c2)) 4/3
)

8c14

y(x) →
3
(
8 + 3

√
6 (−ic1

4(x+ c2)) 4/3
)

8c14

y(x) →
3
(
8 + 3

√
6 (ic14(x+ c2)) 4/3

)
8c14

y(x) →
3
(
8 + 3

√
6 (c14(x+ c2)) 4/3

)
8c14

8138



Chapter 47

Elementary differential equations.
Rainville, Bedient, Bedient. Prentice
Hall. NJ. 8th edition. 1997.

Local contents
47.1 CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exer-

cises Page 142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8140
47.2 CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340 . . . . 8145
47.3 CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point.

Exercises page 355 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8187
47.4 CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of

Roots Nonintegral. Exercises page 365 . . . . . . . . . . . . . . . . . . . . . . 8216
47.5 CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots.

Exercises page 373 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8248
47.6 CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of

Roots a Positive Integer: Nonlogarithmic Case. Exercises page 380 . . . . . . . 8269
47.7 CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of

Roots a Positive Integer: Logarithmic Case. Exercises page 384 . . . . . . . . . 8286
47.8 CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations.

Exercises page 391 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8306
47.9 CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394 . . . 8316

8139



47.1. CHAPTER 8. Nonhomogeneous . . . CHAPTER 47. ELEMENTARY . . .

47.1 CHAPTER 8. Nonhomogeneous Equations:
Undetermined Coefficients. Exercises Page 142

Local contents
47.1.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8141
47.1.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8142
47.1.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8143
47.1.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8144

8140



47.1. CHAPTER 8. Nonhomogeneous . . . CHAPTER 47. ELEMENTARY . . .

47.1.1 problem 1
Internal problem ID [6108]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y + cos(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+y(x)=-cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 −
sin(x)x

2

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 27� �
DSolve[y''[x]+y[x]==-Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−1
2 + c1

)
cos(x)− 1

2(x− 2c2) sin(x)
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47.1.2 problem 2
Internal problem ID [6109]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 6y′ + 9y − ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=exp(x),y(x), singsol=all)� �

y(x) = c2e3x + e3xc1x+ ex
4

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 26� �
DSolve[y''[x]-6*y'[x]+9*y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

4 + e3x(c2x+ c1)
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47.1.3 problem 3
Internal problem ID [6110]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − 12x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=12*x^2,y(x), singsol=all)� �

y(x) = −c1e−2x + c2e−x + 6x2 − 18x+ 21

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[y''[x]+3*y'[x]+2*y[x]==12*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6(x− 3)x+ e−2x(c2ex + c1) + 21
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47.1.4 problem 4
Internal problem ID [6111]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ + 2y − x2 − 2x− 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=1+2*x+x^2,y(x), singsol=all)� �

y(x) = −c1e−2x + 3
4 − x

2 + x2

2 + c2e−x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32� �
DSolve[y''[x]+3*y'[x]+2*y[x]==1+2*x+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 1)x+ e−2x(c2ex + c1) +

3
4

8144



47.2. CHAPTER 16. Nonlinear equations. . . . CHAPTER 47. ELEMENTARY . . .

47.2 CHAPTER 16. Nonlinear equations.
Miscellaneous Exercises. Page 340

Local contents
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47.2.1 problem 1
Internal problem ID [6112]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 1.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x3(y′)2 + yy′x2 + 4 = 0

3 Solution by Maple
Time used: 0.271 (sec). Leaf size: 45� �
dsolve(x^3*diff(y(x),x)^2+x^2*y(x)*diff(y(x),x)+4=0,y(x), singsol=all)� �

y(x) = c21x+ 16
2c1x

y(x) = c21 + 16x
2c1x

y(x) = c1√
x
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3 Solution by Mathematica
Time used: 1.175 (sec). Leaf size: 215� �
DSolve[x^3*(y'[x])^2+x^2*y[x]*y'[x]+4==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−2 log(y(x)) + 2 log
(
xy(x)2 −

√
x
√

y(x)2
√

xy(x)2 − 16
)

+
2
(√

y(x)2 − y(x)
)
log
(√

xy(x)2 − 16 −
√
x
√
y(x)2

)
y(x) = c1, y(x)


Solve

−2 log(y(x)) + 2 log
(
xy(x)2 −

√
x
√

y(x)2
√

xy(x)2 − 16
)

−
2
(
y(x) +

√
y(x)2

)
log
(√

xy(x)2 − 16 −
√
x
√

y(x)2
)

y(x) = c1, y(x)


y(x) → − 4√

x

y(x) → 4√
x

8147



47.2. CHAPTER 16. Nonlinear equations. . . . CHAPTER 47. ELEMENTARY . . .

47.2.2 problem 2
Internal problem ID [6113]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 2.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

6x(y′)2 − (3x+ 2y) y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(6*x*diff(y(x),x)^2-(3*x+2*y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

y(x) = x

2 + c1

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 30� �
DSolve[6*x*(y'[x])^2-(3*x+2*y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3
√
x

y(x) → x

2 + c1

y(x) → 0
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47.2.3 problem 3
Internal problem ID [6114]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 3.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

9(y′)2 + 3xy4y′ + y5 = 0

3 Solution by Maple
Time used: 0.405 (sec). Leaf size: 109� �
dsolve(9*diff(y(x),x)^2+3*x*y(x)^4*diff(y(x),x)+y(x)^5=0,y(x), singsol=all)� �

y(x) = 4 1
3

x
2
3

y(x) = − 4 1
3

2x 2
3
− i

√
3 4 1

3

2x 2
3

y(x) = − 4 1
3

2x 2
3
+ i

√
3 4 1

3

2x 2
3

y(x) = 0

y(x) =

RootOf

− ln(x) +
∫ _Z 3_a3

2 +
3

√
_a3 (_a3 − 4)

2 −6
_a(_a3−4) d_a + c1


x

2
3
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3 Solution by Mathematica
Time used: 1.198 (sec). Leaf size: 212� �
DSolve[9*(y'[x])^2+3*x*y[x]^4*y'[x]+y[x]^5==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
√

x2y(x)3 − 4 y(x)5/2 tanh−1
(

xy(x)3/2√
x2y(x)3 − 4

)
√

y(x)5 (x2y(x)3 − 4)
− 3

2 log(y(x)) = c1, y(x)



Solve


y(x)5/2

√
x2y(x)3 − 4 tanh−1

(
xy(x)3/2√

x2y(x)3 − 4

)
√

y(x)5 (x2y(x)3 − 4)
− 3

2 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → (−2)2/3
x2/3

y(x) → 22/3
x2/3

y(x) → −
3
√
−1 22/3
x2/3
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47.2.4 problem 4
Internal problem ID [6115]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 4.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

4y3(y′)2 − 4xy′ + y = 0

3 Solution by Maple
Time used: 0.381 (sec). Leaf size: 83� �
dsolve(4*y(x)^3*diff(y(x),x)^2-4*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) =
√
−x

y(x) = −
√
−x

y(x) =
√
x

y(x) = −
√
x

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −2_a4 + 2
√

−_a4 + 1 + 2
_a (_a4 − 1) d_a + c1

)
√
x
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3 Solution by Mathematica
Time used: 0.591 (sec). Leaf size: 250� �
DSolve[4*y[x]^3*(y'[x])^2-4*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 4
√
c1

4
√
c1 − 2ix

y(x) → −i 4
√
c1

4
√
c1 − 2ix

y(x) → i 4
√
c1

4
√
c1 − 2ix

y(x) → 4
√
c1

4
√
c1 − 2ix

y(x) → − 4
√
c1

4
√
2ix+ c1

y(x) → −i 4
√
c1

4
√
2ix+ c1

y(x) → i 4
√
c1

4
√
2ix+ c1

y(x) → 4
√
c1

4
√
2ix+ c1

y(x) → 0

y(x) → −
√
x

y(x) → −i
√
x

y(x) → i
√
x

y(x) →
√
x
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47.2.5 problem 5
Internal problem ID [6116]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 5.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x6(y′)2 − 2xy′ − 4y = 0

3 Solution by Maple
Time used: 1.085 (sec). Leaf size: 143� �
dsolve(x^6*diff(y(x),x)^2-2*x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = − 1
4x4

y(x) = −2x4 − c21 − c1(2ix2 − c1)
2c21x4

y(x) = −2x4 − c21 − c1(−2ix2 − c1)
2c21x4

y(x) = −2x4 + c1(2ix2 + c1)− c21
2c21x4

y(x) = −2x4 + c1(−2ix2 + c1)− c21
2c21x4
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3 Solution by Mathematica
Time used: 0.602 (sec). Leaf size: 128� �
DSolve[x^6*(y'[x])^2-2*x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

4x4y(x) + 1 tanh−1
(√

4x4y(x) + 1
)

2
√
4x6y(x) + x2

− 1
4 log(y(x)) = c1, y(x)



Solve

x√4x4y(x) + 1 tanh−1
(√

4x4y(x) + 1
)

2
√

4x6y(x) + x2
− 1

4 log(y(x)) = c1, y(x)


y(x) → 0
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47.2.6 problem 6
Internal problem ID [6117]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 6.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

5(y′)2 + 6xy′ − 2y = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 85� �
dsolve(5*diff(y(x),x)^2+6*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

c1(
−15x− 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 −
√

9x2 + 10y(x)
5 = 0

c1(
−15x+ 5

√
9x2 + 10y(x)

) 3
2
+ 2x

5 +
√

9x2 + 10y(x)
5 = 0
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3 Solution by Mathematica
Time used: 3.138 (sec). Leaf size: 691� �
DSolve[5*(y'[x])^2+6*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 1
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 2
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 3
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 4
]

y(x) → Root
[
4#15 + 4#14x2 +#13x4 + 1000#12c15x+ 900#1c15x3 + 216c15x5

− 25000c110&, 5
]

y(x) → Root
[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 1

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 2

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 3

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 4

]
y(x) → Root

[
100000#15 + 100000#14x2 + 25000#13x4 − 1000#12c15x− 900#1c15x3

− 216c15x5 − c1
10&, 5

]
y(x) → 0
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47.2.7 problem 8
Internal problem ID [6118]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 8.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2(y′)2 − y(1 + x) y′ + x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 45� �
dsolve(y(x)^2*diff(y(x),x)^2-y(x)*(x+1)*diff(y(x),x)+x=0,y(x), singsol=all)� �

y(x) =
√
2x+ c1

y(x) = −
√
2x+ c1

y(x) =
√
x2 + c1

y(x) = −
√

x2 + c1

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 61� �
DSolve[y[x]^2*(y'[x])^2-y[x]*(x+1)*y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x+ c1

y(x) →
√
2x+ c1

y(x) → −
√

x2 + c1

y(x) →
√

x2 + c1
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47.2.8 problem 9
Internal problem ID [6119]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 9.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

4x5(y′)2 + 12x4yy′ + 9 = 0

3 Solution by Maple
Time used: 0.271 (sec). Leaf size: 47� �
dsolve(4*x^5*diff(y(x),x)^2+12*x^4*y(x)*diff(y(x),x)+9=0,y(x), singsol=all)� �

y(x) = c21x
3 + 1

2c1x3

y(x) = x3 + c21
2c1x3

y(x) = c1

x
3
2
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3 Solution by Mathematica
Time used: 5.91 (sec). Leaf size: 75� �
DSolve[4*x^5*(y'[x])^2+12*x^4*y[x]*y'[x]+9==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
x3sech2

(
3
2(− log(x) + c1)

)
y(x) → 1√

x3sech2
(
3
2(− log(x) + c1)

)
y(x) → − 1

x3/2

y(x) → 1
x3/2
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47.2.9 problem 10
Internal problem ID [6120]
Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 10.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

4y2(y′)3 − 2xy′ + y = 0

3 Solution by Maple
Time used: 0.317 (sec). Leaf size: 95� �
dsolve(4*y(x)^2*diff(y(x),x)^3-2*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = −2 3
43 1

4x
3
4

3

y(x) = 2 3
43 1

4x
3
4

3

y(x) = −i2 3
43 1

4x
3
4

3

y(x) = i2 3
43 1

4x
3
4

3
y(x) = 0

y(x) =
√
−4c31 + 2c1x

y(x) = −
√

−4c31 + 2c1x

3 Solution by Mathematica
Time used: 72.887 (sec). Leaf size: 11250� �
DSolve[4*y[x]^2*(y'[x])^3-2*x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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47.2.10 problem 11
Internal problem ID [6121]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 11.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)4 + xy′ − 3y = 0

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 37� �
dsolve(diff(y(x),x)^4+x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

x(_T ) =
√

_T
(
4_T

5
2

5 + c1

)
, y(_T ) = _T 4

3 +
_T

3
2

(
4_T

5
2

5 + c1

)
3


7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^4+x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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47.2.11 problem 13
Internal problem ID [6122]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 13.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x2(y′)3 − 2(y′)2 yx+ y2y′ + 1 = 0

3 Solution by Maple
Time used: 0.273 (sec). Leaf size: 81� �
dsolve(x^2*diff(y(x),x)^3-2*x*y(x)*diff(y(x),x)^2+y(x)^2*diff(y(x),x)+1=0,y(x), singsol=all)� �

y(x) = 3(−2x)
1
3

2

y(x) = −3(−2x)
1
3

4 − 3i
√
3 (−2x)

1
3

4

y(x) = −3(−2x)
1
3

4 + 3i
√
3 (−2x)

1
3

4

y(x) = c1x− 1√
−c1

y(x) = c1x+ 1√
−c1

3 Solution by Mathematica
Time used: 97.887 (sec). Leaf size: 33909� �
DSolve[x^2*(y'[x])^3-2*x*y[x]*(y'[x])^2+y[x]^2*y'[x]+1==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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47.2.12 problem 14
Internal problem ID [6123]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 14.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

16x(y′)2 + 8yy′ + y6 = 0

3 Solution by Maple
Time used: 0.259 (sec). Leaf size: 103� �
dsolve(16*x*diff(y(x),x)^2+8*y(x)*diff(y(x),x)+y(x)^6=0,y(x), singsol=all)� �

y(x) = 1
x

1
4

y(x) = − 1
x

1
4

y(x) = − i

x
1
4

y(x) = i

x
1
4

y(x) = 0

y(x) =
RootOf

(
− ln(x) + c1 + 4

(∫ _Z 1

_a
√
−_a4 + 1

d_a
))

x
1
4

y(x) =
RootOf

(
− ln(x) + c1 − 4

(∫ _Z 1

_a
√
−_a4 + 1

d_a
))

x
1
4
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3 Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 155� �
DSolve[16*x*(y'[x])^2+8*y[x]*y'[x]+y[x]^6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 4
√
c1√

x+ c1

y(x) → − i
√
2 4
√
c1√

x+ c1

y(x) → i
√
2 4
√
c1√

x+ c1

y(x) →
√
2 4
√
c1√

x+ c1

y(x) → 0

y(x) → − 1
4
√
x

y(x) → − i
4
√
x

y(x) → i
4
√
x

y(x) → 1
4
√
x
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47.2.13 problem 15
Internal problem ID [6124]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 15.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 −
(
x2 + 1

)
y′ + x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x)^2-(x^2+1)*diff(y(x),x)+x=0,y(x), singsol=all)� �

y(x) = x2

2 + c1

y(x) = ln(x) + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24� �
DSolve[x*(y'[x])^2-(x^2+1)*y'[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c1

y(x) → log(x) + c1
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47.2.14 problem 16
Internal problem ID [6125]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 16.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)3 − 2xy′ − y = 0
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3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 496� �
dsolve(diff(y(x),x)^3-2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �
− c1(

108y(x)+12
√

−96x3 + 81y(x)2
) 2

3
+24x(

108y(x)+12
√

−96x3 + 81y(x)2
) 1

3


2
3
+ x

−

((
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 + 24x

)2

96
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0

− c1 i

√
3
(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
−24ix

√
3 −

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
−24x(

108y(x)+12
√

−96x3 + 81y(x)2
) 1

3


2
3

+ x

−

(
i
√
3
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 − 24ix

√
3 −

(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 − 24x

)2

384
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0

− 12 2
3 c1−i

√
3
(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
+24ix

√
3 −

(
108y(x)+12

√
−96x3 + 81y(x)2

) 2
3
−24x(

108y(x)+12
√

−96x3 + 81y(x)2
) 1

3


2
3

+ x

−

(
i
√
3
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 − 24ix

√
3 +

(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3 + 24x

)2

384
(
108y(x) + 12

√
−96x3 + 81y(x)2

) 2
3

= 0
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y'[x])^3-2*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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47.2.15 problem 18
Internal problem ID [6126]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 18.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

9xy4(y′)2 − 3y5y′ − 1 = 0
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3 Solution by Maple
Time used: 0.207 (sec). Leaf size: 283� �
dsolve(9*x*y(x)^4*diff(y(x),x)^2-3*y(x)^5*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) = 2 1
3 (−x)

1
6

y(x) = −2 1
3 (−x)

1
6

y(x) =
(
−1
2 − i

√
3
2

)
2 1

3 (−x)
1
6

y(x) =
(
−1
2 + i

√
3
2

)
2 1

3 (−x)
1
6

y(x) =
(
1
2 − i

√
3
2

)
2 1

3 (−x)
1
6

y(x) =
(
1
2 + i

√
3
2

)
2 1

3 (−x)
1
6

y(x) = ((c21 − 2c1x+ x2) c51)
1
6

c1

y(x) = −((c21 − 2c1x+ x2) c51)
1
6

c1

y(x) =

(
−1

2 −
i

√
3

2

)
((c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
−1

2 +
i

√
3

2

)
((c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
1
2 −

i

√
3

2

)
((c21 − 2c1x+ x2) c51)

1
6

c1

y(x) =

(
1
2 +

i

√
3

2

)
((c21 − 2c1x+ x2) c51)

1
6

c1
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3 Solution by Mathematica
Time used: 2.424 (sec). Leaf size: 301� �
DSolve[9*x*y[x]^4*(y'[x])^2-3*y[x]^5*y'[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3
√
−1 3

√
−4x+ c1

3
√
2 6
√
c1

y(x) →
3
√
−4x+ c1
3
√
2 6
√
c1

y(x) → (−1)2/3 3
√
−4x+ c1

3
√
2 6
√
c1

y(x) → − 3

√
−1
2

3

√
4x− c1√

c1

y(x) →

3

√
4x− c1√

c1
3
√
2

y(x) →
(−1)2/3 3

√
4x− c1√

c1
3
√
2

y(x) → −i
3
√
2 6
√
x

y(x) → i
3
√
2 6
√
x

y(x) → 6
√
x Root

[
#16 + 4&, 1

]
y(x) → 6

√
x Root

[
#16 + 4&, 6

]
y(x) → 6

√
x Root

[
#16 + 4&, 5

]
y(x) → 6

√
x Root

[
#16 + 4&, 2

]
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47.2.16 problem 19
Internal problem ID [6127]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 19.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve

x2(y′)2 − (1 + 2xy) y′ + y2 + 1 = 0

3 Solution by Maple
Time used: 0.204 (sec). Leaf size: 42� �
dsolve(x^2*diff(y(x),x)^2-(2*x*y(x)+1)*diff(y(x),x)+y(x)^2+1=0,y(x), singsol=all)� �

y(x) = 4x2 − 1
4x

y(x) = c1x−
√
c1 − 1

y(x) = c1x+
√
c1 − 1

3 Solution by Mathematica
Time used: 1.563 (sec). Leaf size: 58� �
DSolve[x^2*y'[x]^2-(2*x*y[x]+1)*y'[x]+y[x]^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ x

c12
+ 1

c1

y(x) → x+ x

4c12
+ 1

2c1
y(x) → x

y(x) → x− 1
4x
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47.2.17 problem 20
Internal problem ID [6128]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 20.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x6(y′)2 − 16y − 8xy′ = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 141� �
dsolve(x^6*diff(y(x),x)^2=8*(2*y(x)+x*diff(y(x),x)),y(x), singsol=all)� �

y(x) = − 1
x4

y(x) = −x4 + 2c1(ix2 + c1)− 2c21
c21x

4

y(x) = −x4 + 2c1(−ix2 + c1)− 2c21
c21x

4

y(x) = −x4 − 2c1(ix2 − c1)− 2c21
c21x

4

y(x) = −x4 − 2c1(−ix2 − c1)− 2c21
c21x

4
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3 Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 122� �
DSolve[x^6*y'[x]^2==8*(2*y[x]+x*y'[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

x4y(x) + 1 tanh−1
(√

x4y(x) + 1
)

2
√

x6y(x) + x2
− 1

4 log(y(x)) = c1, y(x)



Solve

x√x4y(x) + 1 tanh−1
(√

x4y(x) + 1
)

2
√

x6y(x) + x2
− 1

4 log(y(x)) = c1, y(x)


y(x) → 0
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47.2.18 problem 21
Internal problem ID [6129]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 21.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_linear]

Solve

x2(y′)2 − (x− y)2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x)^2=(x-y(x))^2,y(x), singsol=all)� �

y(x) = (− ln(x) + c1)x

y(x) = x

2 + c1
x

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 30� �
DSolve[x^2*y'[x]^2==(x-y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + c1
x

y(x) → x(− log(x) + c1)
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47.2.19 problem 22
Internal problem ID [6130]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′ + 1)2 (−xy′ + y)− 1 = 0

3 Solution by Maple
Time used: 0.254 (sec). Leaf size: 106� �
dsolve((diff(y(x),x)+1)^2*(y(x)-diff(y(x),x)*x)=1,y(x), singsol=all)� �

y(x) = 3 2 1
3 (x2)

1
3

2 − x

y(x) = −3 2 1
3 (x2)

1
3

4 − 3i
√
3 2 1

3 (x2)
1
3

4 − x

y(x) = −3 2 1
3 (x2)

1
3

4 + 3i
√
3 2 1

3 (x2)
1
3

4 − x

y(x) = (c31 + 2c21 + c1)x
(c1 + 1)2

+ 1
(c1 + 1)2
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3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 82� �
DSolve[(y'[x]+1)^2*(y[x]-y'[x]*x)==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ 1
(1 + c1)2

y(x) → 3x2/3

22/3 − x

y(x) → 3
(
−1
2

)2/3

x2/3 − x

y(x) → 1
2
(
−3 3

√
−2 x2/3 − 2x

)
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47.2.20 problem 23
Internal problem ID [6131]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 23.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 − (y′)2 + xy′ − y = 0

3 Solution by Maple
Time used: 0.222 (sec). Leaf size: 33� �
dsolve(diff(y(x),x)^3-diff(y(x),x)^2+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c31 − c21 + c1x

y(x) = x

3 − 2
27 + (3x− 1)

3
2 c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 74� �
DSolve[y'[x]^3-y'[x]^2+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ (−1 + c1)c1)

y(x) → 1
27

(
9x− 2

(√
−(3x− 1)3 + 1

))
y(x) → 1

27

(
9x+ 2

√
−(3x− 1)3 − 2

)
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47.2.21 problem 24
Internal problem ID [6132]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 24.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)2 + y(1− x) y′ − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x)^2+y(x)*(1-x)*diff(y(x),x)-y(x)^2=0,y(x), singsol=all)� �

y(x) = c1
x

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26� �
DSolve[x*y'[x]^2+y[x]*(1-x)*y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → c1
x

y(x) → 0
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47.2.22 problem 25
Internal problem ID [6133]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 25.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 − (x+ y) y′ + y = 0
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3 Solution by Maple
Time used: 0.228 (sec). Leaf size: 271� �
dsolve(y(x)*diff(y(x),x)^2-(x+y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = x

y(x) = 0

ln(x)−
x
(

x2+2xy(x)−3y(x)2
x2

) 3
2

2y(x) +
√

x2 + 2xy(x)− 3y(x)2
x2

− arctanh

 x+ y(x)

x

√
x2 + 2xy(x)− 3y(x)2

x2

+ ln
(
y(x)
x

)

−
3
√

x2 + 2xy(x)− 3y(x)2
x2 y(x)

2x − x

2y(x) − c1 = 0

ln(x) +
x
(

x2+2xy(x)−3y(x)2
x2

) 3
2

2y(x) −
√

x2 + 2xy(x)− 3y(x)2
x2

+ arctanh

 x+ y(x)

x

√
x2 + 2xy(x)− 3y(x)2

x2

+ ln
(
y(x)
x

)

+
3
√

x2 + 2xy(x)− 3y(x)2
x2 y(x)

2x − x

2y(x) − c1 = 0

8181



47.2. CHAPTER 16. Nonlinear equations. . . . CHAPTER 47. ELEMENTARY . . .

3 Solution by Mathematica
Time used: 4.226 (sec). Leaf size: 310� �
DSolve[y[x]*y'[x]^2-(x+y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



x


i

√
y(x)
x

− 1
√

3y(x)
x

+ 1 +
4y(x) log

−i
(

3y(x)
x

+1
)
+i

√
3y(x)
x

− 3
√

3y(x)
x

+ 1 +

√
2 + 2i

√
3


x

+

4y(x) tanh−1



√
3y(x)
x

+ 1√
3y(x)
x

− 3


x

− 1


4y(x) =

− log(x)
2 + c1, y(x)



Solve


tanh−1


√

3y(x)
x

+ 1√
3y(x)
x

− 3



+

x

−i

√
y(x)
x

− 1
√

3y(x)
x

+ 1 +
4y(x) log

i
(

3y(x)
x

+1
)
−i

√
3y(x)
x

− 3
√

3y(x)
x

+ 1 +

√
2− 2i

√
3


x

− 1


4y(x) =

− log(x)
2 + c1, y(x)


y(x) → 0
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47.2.23 problem 26
Internal problem ID [6134]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 26.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

x(y′)2 + (k − x− y) y′ + y = 0

3 Solution by Maple
Time used: 0.186 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x)^2+(k-x-y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = −(c21 − c1)x
1− c1

− c1k

1− c1

y(x) = c1
√
x + k + x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 54� �
DSolve[x*y'[x]^2+(k-x-y[x])*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → k + k

c1
+ x+ c1x

y(x) → −2
√
k
√
x + k + x

y(x) →
(√

k +
√
x
)2
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47.2.24 problem 27
Internal problem ID [6135]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 27.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x(y′)3 − 2y(y′)2 + 4x2 = 0
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3 Solution by Maple
Time used: 0.277 (sec). Leaf size: 422� �
dsolve(x*diff(y(x),x)^3-2*y(x)*diff(y(x),x)^2+4*x^2=0,y(x), singsol=all)� �

y(x) = 3x 4
3

2

y(x) =
3
(
−x

1
3
2 − i

√
3 x

1
3

2

)
x

2

y(x) =
3
(
−x

1
3
2 + i

√
3 x

1
3

2

)
x

2

y(x)− RootOf
(
−4 csgn

(
c21 + 32_Z

c1

)√
−2c31 + 64c1_Z c31

− csgn
(
c21 + 32_Z

c1

)(
−2c31 + 64c1_Z

) 3
2 + 64c31x+

(
−2c31 + 64c1_Z

) 3
2

)
= 0

y(x)− RootOf
(
4 csgn

(
c21 + 32_Z

c1

)√
−2c31 + 64c1_Z c31

+ csgn
(
c21 + 32_Z

c1

)(
−2c31 + 64c1_Z

) 3
2 + 64c31x−

(
−2c31 + 64c1_Z

) 3
2

)
= 0

y(x)− RootOf
(
c1

(
csgn

(
c21 + 32_Z

c1

)√
2c31 − 64c1_Z c21

+ 32 csgn
(
c21 + 32_Z

c1

)√
2c31 − 64c1_Z _Z

+
√

2c31 − 64c1_Z c21 − 32c21x− 32
√

2c31 − 64c1_Z _Z
))

= 0

y(x)− RootOf
(
c1

(
csgn

(
c21 + 32_Z

c1

)√
2c31 − 64c1_Z c21

+ 32 csgn
(
c21 + 32_Z

c1

)√
2c31 − 64c1_Z _Z

+
√

2c31 − 64c1_Z c21 + 32c21x− 32
√
2c31 − 64c1_Z _Z

))
= 0
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3 Solution by Mathematica
Time used: 81.531 (sec). Leaf size: 15120� �
DSolve[x*y'[x]^3-2*y[x]*y'[x]^2+4*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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47.3 CHAPTER 17. Power series solutions. 17.5.
Solutions Near an Ordinary Point. Exercises
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Local contents
47.3.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8188
47.3.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8189
47.3.3 problem 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8190
47.3.4 problem 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8191
47.3.5 problem 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8192
47.3.6 problem 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8193
47.3.7 problem 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8194
47.3.8 problem 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8195
47.3.9 problem 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8196
47.3.10 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8197
47.3.11 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8198
47.3.12 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8199
47.3.13 problem 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8200
47.3.14 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8201
47.3.15 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8202
47.3.16 problem 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8203
47.3.17 problem 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8204
47.3.18 problem 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8205
47.3.19 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8206
47.3.20 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8207
47.3.21 problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8208
47.3.22 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8209
47.3.23 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8210
47.3.24 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8211
47.3.25 problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8212
47.3.26 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8213
47.3.27 problem 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8214
47.3.28 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8215

8187



47.3. CHAPTER 17. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.3.1 problem 1
Internal problem ID [6136]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6
)
y(0) +

(
x− 1

6x
3 + 1

120x
5 − 1

5040x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

5040 + x5

120 − x3

6 + x

)
+ c1

(
− x6

720 + x4

24 − x2

2 + 1
)
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47.3.2 problem 2
Internal problem ID [6137]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 9y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-9*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1 + 9

2x
2 + 27

8 x4 + 81
80x

6
)
y(0) +

(
x+ 3

2x
3 + 27

40x
5 + 81

560x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]-9*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
81x7

560 + 27x5

40 + 3x3

2 + x

)
+ c1

(
81x6

80 + 27x4

8 + 9x2

2 + 1
)
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47.3.3 problem 3
Internal problem ID [6138]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + 3xy′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x
2 + 9

8x
4 − 9

16x
6
)
y(0) +

(
x− x3 + 3

5x
5 − 9

35x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 54� �
AsymptoticDSolveValue[y''[x]+3*x*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−9x7

35 + 3x5

5 − x3 + x

)
+ c1

(
−9x6

16 + 9x4

8 − 3x2

2 + 1
)
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47.3.4 problem 4
Internal problem ID [6139]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
4x2 + 1

)
y′′ − 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=8;
dsolve((1+4*x^2)*diff(y(x),x$2)-8*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
4x2 + 1

)
y(0) +

(
x+ 4

3x
3 − 16

15x
5 + 64

35x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(1+4*x^2)*y''[x]-8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
4x2 + 1

)
+ c2

(
64x7

35 − 16x5

15 + 4x3

3 + x

)
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47.3.5 problem 5
Internal problem ID [6140]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
−4x2 + 1

)
y′′ + 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
Order:=8;
dsolve((1-4*x^2)*diff(y(x),x$2)+8*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
−4x2 + 1

)
y(0) +

(
x− 4

3x
3 − 16

15x
5 − 64

35x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(1-4*x^2)*y''[x]+8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
1− 4x2)+ c2

(
−64x7

35 − 16x5

15 − 4x3

3 + x

)

8192



47.3. CHAPTER 17. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.3.6 problem 6
Internal problem ID [6141]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
Order:=8;
dsolve((1+x^2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) = y(0) +D(y)(0)x− 3x2y(0)− D(y)(0)x3

3

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x− x3

3

)
+ c1

(
1− 3x2)
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47.3.7 problem 7
Internal problem ID [6142]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 10xy′ + 20y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((1+x^2)*diff(y(x),x$2)+10*x*diff(y(x),x)+20*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
−84x6 + 35x4 − 10x2 + 1

)
y(0) +

(
−30x7 + 14x5 − 5x3 + x

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44� �
AsymptoticDSolveValue[(1+x^2)*y''[x]+10*x*y'[x]+20*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
(
−30x7 + 14x5 − 5x3 + x

)
+ c1

(
−84x6 + 35x4 − 10x2 + 1

)
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47.3.8 problem 8
Internal problem ID [6143]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 4

)
y′′ + 2xy′ − 12y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=8;
dsolve((x^2+4)*diff(y(x),x$2)+2*x*diff(y(x),x)-12*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 3

2x
2 + 3

16x
4 − 1

80x
6
)
y(0) +

(
x+ 5

12x
3
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+4)*y''[x]+2*x*y'[x]-12*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
5x3

12 + x

)
+ c1

(
−x6

80 + 3x4

16 + 3x2

2 + 1
)
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47.3.9 problem 9
Internal problem ID [6144]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 9

)
y′′ + 3xy′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
Order:=8;
dsolve((x^2-9)*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

6x
2 − 5

648x
4 − 7

11664x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(x^2-9)*y''[x]+3*x*y'[x]-3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 7x6

11664 − 5x4

648 − x2

6 + 1
)
+ c2x
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47.3.10 problem 10
Internal problem ID [6145]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′ + 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+5*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 5

2x
2 + 15

8 x4 − 13
16x

6
)
y(0) +

(
x− 7

6x
3 + 77

120x
5 − 11

48x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+5*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−11x7

48 + 77x5

120 − 7x3

6 + x

)
+ c1

(
−13x6

16 + 15x4

8 − 5x2

2 + 1
)
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47.3.11 problem 11
Internal problem ID [6146]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 4

)
y′′ + 6xy′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((x^2+4)*diff(y(x),x$2)+6*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
2 + 3

16x
4 − 1

16x
6
)
y(0) +

(
x− 5

12x
3 + 7

48x
5 − 3

64x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[(x^2+4)*y''[x]+6*x*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−3x7

64 + 7x5

48 − 5x3

12 + x

)
+ c1

(
−x6

16 + 3x4

16 − x2

2 + 1
)
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47.3.12 problem 12
Internal problem ID [6147]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ − 5xy′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve((1+2*x^2)*diff(y(x),x$2)-5*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 3

2x
2 − 3

8x
4 + 7

80x
6
)
y(0) +

(
1
3x

3 + x

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(1+2*x^2)*y''[x]-5*x*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x3

3 + x

)
+ c1

(
7x6

80 − 3x4

8 − 3x2

2 + 1
)
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47.3.13 problem 13
Internal problem ID [6148]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
Order:=8;
dsolve(diff(y(x),x$2)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x4

12

)
y(0) +

(
x− 1

20x
5
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28� �
AsymptoticDSolveValue[y''[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x− x5

20

)
+ c1

(
1− x4

12

)
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47.3.14 problem 14
Internal problem ID [6149]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−4x2 + 1

)
y′′ + 6xy′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=8;
dsolve((1-4*x^2)*diff(y(x),x$2)+6*x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
2x2 + 1

)
y(0) +

(
x− 1

3x
3 − 1

6x
5 − 3

14x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40� �
AsymptoticDSolveValue[(1-4*x^2)*y''[x]+6*x*y'[x]-4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
2x2 + 1

)
+ c2

(
−3x7

14 − x5

6 − x3

3 + x

)
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47.3.15 problem 15
Internal problem ID [6150]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 3xy′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
Order:=8;
dsolve((1+2*x^2)*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 3

2x
2 − 7

8x
4 + 77

80x
6
)
y(0) +D(y)(0)x+O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34� �
AsymptoticDSolveValue[(1+2*x^2)*y''[x]+3*x*y'[x]-3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
77x6

80 − 7x4

8 + 3x2

2 + 1
)
+ c2x

8202
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47.3.16 problem 16
Internal problem ID [6151]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 16.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$3)+x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
3 + 1

10x
6
)
y(0) +

(
x− 1

3x
4 + 1

18x
7
)
D(y)(0)

+ D(2)(y)(0)x2

2 − D(2)(y)(0)x5

8 +O
(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 60� �
AsymptoticDSolveValue[y'''[x]+x^2*y''[x]+5*x*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x7

18 − x4

3 + x

)
+ c1

(
x6

10 − x3

2 + 1
)
+ c3

(
x2

2 − x5

8

)
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47.3.17 problem 17
Internal problem ID [6152]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + xy′ + 3y − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 48� �
Order:=8;
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=x^2,y(x),type='series',x=0);� �
y(x) =

(
1− 3

2x
2+5

8x
4− 7

48x
6
)
y(0)+

(
x− 2

3x
3+1

5x
5− 4

105x
7
)
D(y)(0)+ x4

12−
7x6

360+O
(
x8)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70� �
AsymptoticDSolveValue[y''[x]+x*y'[x]+3*y[x]==x^2,y[x],{x,0,7}]� �

y(x) → −7x6

360 + x4

12 + c2

(
−4x7

105 + x5

5 − 2x3

3 + x

)
+ c1

(
−7x6

48 + 5x4

8 − 3x2

2 + 1
)
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47.3.18 problem 18
Internal problem ID [6153]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + 2xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1− x2 + 1

2x
4 − 1

6x
6
)
y(0) +

(
x− 2

3x
3 + 4

15x
5 − 8

105x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−8x7

105 + 4x5

15 − 2x3

3 + x

)
+ c1

(
−x6

6 + x4

2 − x2 + 1
)
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47.3.19 problem 19
Internal problem ID [6154]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3xy′ + 7y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+7*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 7

2x
2 + 91

24x
4 − 1729

720 x6
)
y(0) +

(
x− 5

3x
3 + 4

3x
5 − 44

63x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[y''[x]+3*x*y'[x]+7*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−44x7

63 + 4x5

3 − 5x3

3 + x

)
+ c1

(
−1729x6

720 + 91x4

24 − 7x2

2 + 1
)

8206



47.3. CHAPTER 17. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.3.20 problem 20
Internal problem ID [6155]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 9xy′ − 36y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 39� �
Order:=8;
dsolve(2*diff(y(x),x$2)+9*x*diff(y(x),x)-36*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
27
4 x4 + 9x2 + 1

)
y(0) +

(
x+ 9

4x
3 + 81

160x
5 − 243

4480x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47� �
AsymptoticDSolveValue[2*y''[x]+9*x*y'[x]-36*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
27x4

4 + 9x2 + 1
)
+ c2

(
−243x7

4480 + 81x5

160 + 9x3

4 + x

)
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47.3.21 problem 21
Internal problem ID [6156]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 4

)
y′′ + xy′ − 9y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve((x^2+4)*diff(y(x),x$2)+x*diff(y(x),x)-9*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 9

8x
2 + 15

128x
4 − 7

1024x
6
)
y(0) +

(
1
3x

3 + x

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42� �
AsymptoticDSolveValue[(x^2+4)*y''[x]+x*y'[x]-9*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x3

3 + x

)
+ c1

(
− 7x6

1024 + 15x4

128 + 9x2

8 + 1
)

8208



47.3. CHAPTER 17. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.3.22 problem 22
Internal problem ID [6157]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 4

)
y′′ + 3xy′ − 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
Order:=8;
dsolve((x^2+4)*diff(y(x),x$2)+3*x*diff(y(x),x)-8*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x2 + 1

)
y(0) +

(
x+ 5

24x
3 − 7

384x
5 + 3

1024x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(x^2+4)*y''[x]+3*x*y'[x]-8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
x2 + 1

)
+ c2

(
3x7

1024 − 7x5

384 + 5x3

24 + x

)
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47.3.23 problem 23
Internal problem ID [6158]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
9x2 + 1

)
y′′ − 18y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
Order:=8;
dsolve((1+9*x^2)*diff(y(x),x$2)-18*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
9x2 + 1

)
y(0) +

(
x+ 3x3 − 27

5 x5 + 729
35 x7

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(1+9*x^2)*y''[x]-18*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
9x2 + 1

)
+ c2

(
729x7

35 − 27x5

5 + 3x3 + x

)
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47.3.24 problem 24
Internal problem ID [6159]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
3x2 + 1

)
y′′ + 13xy′ + 7y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((1+3*x^2)*diff(y(x),x$2)+13*x*diff(y(x),x)+7*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 7

2x
2 + 91

8 x4 − 1729
48 x6

)
y(0) +

(
x− 10

3 x3 + 32
3 x5 − 704

21 x7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56� �
AsymptoticDSolveValue[(1+3*x^2)*y''[x]+13*x*y'[x]+7*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−704x7

21 + 32x5

3 − 10x3

3 + x

)
+ c1

(
−1729x6

48 + 91x4

8 − 7x2

2 + 1
)
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47.3.25 problem 25
Internal problem ID [6160]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 11xy′ + 9y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((1+2*x^2)*diff(y(x),x$2)+11*x*diff(y(x),x)+9*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 9

2x
2 + 105

8 x4 − 539
16 x6

)
y(0) +

(
x− 10

3 x3 + 9x5 − 156
7 x7

)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54� �
AsymptoticDSolveValue[(1+2*x^2)*y''[x]+11*x*y'[x]+9*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
−156x7

7 + 9x5 − 10x3

3 + x

)
+ c1

(
−539x6

16 + 105x4

8 − 9x2

2 + 1
)
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47.3.26 problem 26
Internal problem ID [6161]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2(x+ 3) y′ − 3y = 0

With the expansion point for the power series method at x = −3.

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 44� �
Order:=8;
dsolve(diff(y(x),x$2)-2*(x+3)*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=-3);� �

y(x) =
(
1 + 3(3 + x)2

2 + 7(3 + x)4

8 + 77(3 + x)6

240

)
y(−3)

+
(
3 + x+ 5(3 + x)3

6 + 3(3 + x)5

8 + 13(3 + x)7

112

)
D(y) (−3) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 69� �
AsymptoticDSolveValue[y''[x]-2*(x+3)*y'[x]-3*y[x]==0,y[x],{x,-3,7}]� �

y(x) → c1

(
77
240(x+ 3)6 + 7

8(x+ 3)4 + 3
2(x+ 3)2 + 1

)
+ c2

(
13
112(x+ 3)7 + 3

8(x+ 3)5 + 5
6(x+ 3)3 + x+ 3

)
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47.3.27 problem 27
Internal problem ID [6162]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 2) y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
Order:=8;
dsolve(diff(y(x),x$2)+(x-2)*y(x)=0,y(x),type='series',x=2);� �

y(x) =
(
1− (x− 2)3

6 + (x− 2)6

180

)
y(2) +

(
x− 2− (x− 2)4

12 + (x− 2)7

504

)
D(y)(2) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51� �
AsymptoticDSolveValue[y''[x]+(x-2)*y[x]==0,y[x],{x,2,7}]� �

y(x) → c1

(
1
180(x− 2)6 − 1

6(x− 2)3 + 1
)
+ c2

(
1
504(x− 2)7 − 1

12(x− 2)4 + x− 2
)
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47.3.28 problem 28
Internal problem ID [6163]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 2

)
y′′ − 4(x− 1) y′ + 6y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
Order:=8;
dsolve((x^2-2*x+2)*diff(y(x),x$2)-4*(x-1)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=1);� �

y(x) = (−x3 + 3x2 − 2)D(y)(1)
3 − 3

(
x2 − 2x+ 2

3

)
y(1)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31� �
AsymptoticDSolveValue[(x^2-2*x+2)*y''[x]-4*(x-1)*y'[x]+6*y[x]==0,y[x],{x,1,7}]� �

y(x) → c1
(
1− 3(x− 1)2

)
+ c2

(
−1
3(x− 1)3 + x− 1

)

8215
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47.4 CHAPTER 18. Power series solutions. 18.4
Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
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47.4.1 problem 1
Internal problem ID [6164]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2x(1 + x) y′′ + 3(1 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 40� �
Order:=8;
dsolve(2*x*(x+1)*diff(y(x),x$2)+3*(x+1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1 + 1

3x− 1
15x

2 + 1
35x

3 − 1
63x

4 + 1
99x

5 − 1
143x

6 + 1
195x

7 +O(x8)
)√

x + c1(1 + x+O(x8))
√
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 67� �
AsymptoticDSolveValue[2*x*(x+1)*y''[x]+3*(x+1)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

195 − x6

143 + x5

99 − x4

63 + x3

35 − x2

15 + x

3 + 1
)
+ c2(x+ 1)√

x
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47.4.2 problem 2
Internal problem ID [6165]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 39� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1− 1

6x
2 + 1

120x
4 − 1

5040x
6 +O(x8)

)
+ c2

(
1− 1

2x
2 + 1

24x
4 − 1

720x
6 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 76� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x11/2

720 + x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
−x13/2

5040 + x9/2

120 − x5/2

6 +
√
x

)

8218
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47.4.3 problem 3
Internal problem ID [6166]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ −
(
4x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 39� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)-(4*x^2+1)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1x
(
1 + 1

6x
2 + 1

120x
4 + 1

5040x
6 +O(x8)

)
+ c2

(
1 + 1

2x
2 + 1

24x
4 + 1

720x
6 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 76� �
AsymptoticDSolveValue[4*x^2*y''[x]+4*x*y'[x]-(4*x^2+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x11/2

720 + x7/2

24 + x3/2

2 + 1√
x

)
+ c2

(
x13/2

5040 + x9/2

120 + x5/2

6 +
√
x

)

8219
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47.4.4 problem 4
Internal problem ID [6167]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4xy′′ + 3y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 52� �
Order:=8;
dsolve(4*x*diff(y(x),x$2)+3*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

1
4

(
1− 3

5x+ 1
10x

2 − 1
130x

3 + 3
8840x

4 − 3
309400x

5 + 3
15470000x

6 − 9
3140410000x

7

+O
(
x8))+ c2

(
1− x+ 3

14x
2 − 3

154x
3 + 3

3080x
4 − 9

292600x
5 + 9

13459600x
6

− 1
94217200x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 111� �
AsymptoticDSolveValue[4*x*y''[x]+3*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
4
√
x

(
− 9x7

3140410000 + 3x6

15470000 − 3x5

309400 + 3x4

8840 − x3

130 + x2

10 − 3x
5 + 1

)
+ c2

(
− x7

94217200 + 9x6

13459600 − 9x5

292600 + 3x4

3080 − 3x3

154 + 3x2

14 − x+ 1
)

8220
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47.4.5 problem 5
Internal problem ID [6168]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(1− x) y′′ − x(1 + 7x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 53� �
Order:=8;
dsolve(2*x^2*(1-x)*diff(y(x),x$2)-x*(1+7*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x
(
1 + 3x+ 6x2 + 10x3 + 15x4 + 21x5 + 28x6 + 36x7 +O

(
x8))

+ c2x

(
1 + 7

3x+ 21
5 x2 + 33

5 x3 + 143
15 x4 + 13x5 + 17x6 + 323

15 x7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 96� �
AsymptoticDSolveValue[2*x^2*(1-x)*y''[x]-x*(1+7*x)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
323x7

15 + 17x6 + 13x5 + 143x4

15 + 33x3

5 + 21x2

5 + 7x
3 + 1

)
+ c2

√
x
(
36x7 + 28x6 + 21x5 + 15x4 + 10x3 + 6x2 + 3x+ 1

)

8221
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47.4.6 problem 6
Internal problem ID [6169]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5(1− 2x) y′ − 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 40� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+5*(1-2*x)*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2
(
1 + x+ 15

14x
2 + 125

126x
3 + 625

792x
4 + 625

1144x
5 + 625

1872x
6 + 3125

17136x
7 +O(x8)

)
x

3
2 + c1(1 + 10x+O(x8))

x
3
2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 65� �
AsymptoticDSolveValue[2*x*y''[x]+5*(1-2*x)*y'[x]-5*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2(10x+ 1)
x3/2 + c1

(
3125x7

17136 + 625x6

1872 + 625x5

1144 + 625x4

792 + 125x3

126 + 15x2

14 + x+ 1
)

8222
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47.4.7 problem 7
Internal problem ID [6170]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2y′′ + 10xy′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 55� �
Order:=8;
dsolve(8*x^2*diff(y(x),x$2)+10*x*diff(y(x),x)-(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

3
4
(
1 + 1

14x+ 1
616x

2 + 1
55440x

3 + 1
8426880x

4 + 1
1938182400x

5 + 1
627971097600x

6 + 1
272539456358400x

7 +O(x8)
)
+ c1

(
1 + 1

2x+ 1
40x

2 + 1
2160x

3 + 1
224640x

4 + 1
38188800x

5 + 1
9623577600x

6 + 1
3368252160000x

7 +O(x8)
)

√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118� �
AsymptoticDSolveValue[8*x^2*y''[x]+10*x*y'[x]-(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1
4
√
x

(
x7

272539456358400 +
x6

627971097600 +
x5

1938182400 +
x4

8426880 +
x3

55440 +
x2

616

+ x

14 + 1
)
+

c2
(

x7

3368252160000 +
x6

9623577600 +
x5

38188800 +
x4

224640 +
x3

2160 +
x2

40 +
x
2 + 1

)
√
x

8223
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47.4.8 problem 8
Internal problem ID [6171]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (−x+ 2) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 71� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2+ c1)

(
1+x+ 3

8x
2+ 1

12x
3+ 5

384x
4+ 1

640x
5+ 7

46080x
6+ 1

80640x
7+O

(
x8))

+
(
−3
2x−

13
16x

2− 31
144x

3− 173
4608x

4− 187
38400x

5− 463
921600x

6− 971
22579200x

7+O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 151� �
AsymptoticDSolveValue[2*x*y''[x]+(2-x)*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

80640 + 7x6

46080 + x5

640 + 5x4

384 + x3

12 + 3x2

8 + x+ 1
)

+ c2

(
− 971x7

22579200 − 463x6

921600 − 187x5

38400 − 173x4

4608 − 31x3

144 − 13x2

16

+
(

x7

80640 + 7x6

46080 + x5

640 + 5x4

384 + x3

12 + 3x2

8 + x+ 1
)
log(x)− 3x

2

)
8224
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47.4.9 problem 9
Internal problem ID [6172]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x(x+ 3) y′′ − 3(1 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 42� �
Order:=8;
dsolve(2*x*(x+3)*diff(y(x),x$2)-3*(x+1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
2

(
1 + 1

15x− 1
315x

2 + 1
2835x

3 − 1
18711x

4 + 1
104247x

5 − 1
521235x

6 + 1
2416635x

7

+O
(
x8))+ c2

(
1 + 2

3x+ 1
9x

2 +O
(
x8))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 78� �
AsymptoticDSolveValue[2*x*(x+3)*y''[x]-3*(x+1)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x2

9 + 2x
3 + 1

)
+ c1

(
x7

2416635 − x6

521235 + x5

104247 − x4

18711 + x3

2835 − x2

315 + x

15 + 1
)
x3/2

8225
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47.4.10 problem 10
Internal problem ID [6173]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2xy′′ +
(
−2x2 + 1

)
y′ − 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 36� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1-2*x^2)*diff(y(x),x)-4*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1 + 1

2x
2 + 1

8x
4 + 1

48x
6 +O

(
x8))+ c2

(
1 + 2

3x
2 + 4

21x
4 + 8

231x
6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61� �
AsymptoticDSolveValue[2*x*y''[x]+(1-2*x^2)*y'[x]-4*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
x6

48 + x4

8 + x2

2 + 1
)
+ c2

(
8x6

231 + 4x4

21 + 2x2

3 + 1
)

8226
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47.4.11 problem 11
Internal problem ID [6174]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x(4− x) y′′ + (−x+ 2) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 42� �
Order:=8;
dsolve(x*(4-x)*diff(y(x),x$2)+(2-x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 5

8x+ 7
128x

2 + 3
1024x

3 + 11
32768x

4 + 13
262144x

5 + 35
4194304x

6

+ 51
33554432x

7 +O
(
x8))+ c2

(
1− 2x+ 1

2x
2 +O

(
x8))

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x*(4-x)*y''[x]+(2-x)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x2

2 − 2x+ 1
)

+ c1
√
x

(
51x7

33554432 + 35x6

4194304 + 13x5

262144 + 11x4

32768 + 3x3

1024 + 7x2

128 − 5x
8 + 1

)

8227
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47.4.12 problem 12
Internal problem ID [6175]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + xy′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 53� �
Order:=8;
dsolve(3*x^2*diff(y(x),x$2)+x*diff(y(x),x)-(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1 + 1

7x+ 1
140x

2 + 1
5460x

3 + 1
349440x

4 + 1
33196800x

5 + 1
4381977600x

6 + 1
766846080000x

7 +O(x8)
)
+ c1

(
1− x− 1

4x
2 − 1

60x
3 − 1

1920x
4 − 1

105600x
5 − 1

8870400x
6 − 1

1055577600x
7 +O(x8)

)
x

1
3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112� �
AsymptoticDSolveValue[3*x^2*y''[x]+x*y'[x]-(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
x7

766846080000 + x6

4381977600 + x5

33196800 + x4

349440 + x3

5460 + x2

140 + x

7 + 1
)

+
c2
(
− x7

1055577600 −
x6

8870400 −
x5

105600 −
x4

1920 −
x3

60 −
x2

4 − x+ 1
)

3
√
x

8228
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47.4.13 problem 13
Internal problem ID [6176]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1 + 2x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 5

3x+ 7
6x

2 − 1
2x

3 + 11
72x

4 − 13
360x

5 + 1
144x

6 − 17
15120x

7 +O
(
x8))

+ c2

(
1− 4x+ 4x2 − 32

15x
3 + 16

21x
4 − 64

315x
5 + 64

1485x
6 − 1024

135135x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 109� �
AsymptoticDSolveValue[2*x*y''[x]+(1+2*x)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
− 17x7

15120 + x6

144 − 13x5

360 + 11x4

72 − x3

2 + 7x2

6 − 5x
3 + 1

)
+ c2

(
−1024x7

135135 + 64x6

1485 − 64x5

315 + 16x4

21 − 32x3

15 + 4x2 − 4x+ 1
)

8229
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47.4.14 problem 14
Internal problem ID [6177]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1 + 2x) y′ − 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 42� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1 + 4

3x+ 4
15x

2 +O
(
x8))

+ c2

(
1 + 5x+ 5

2x
2 + 1

6x
3 − 1

168x
4 + 1

2520x
5 − 1

33264x
6 + 1

432432x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 76� �
AsymptoticDSolveValue[2*x*y''[x]+(1+2*x)*y'[x]-5*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
4x2

15 + 4x
3 + 1

)
+ c2

(
x7

432432 − x6

33264 + x5

2520 − x4

168 + x3

6 + 5x2

2 + 5x+ 1
)

8230
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47.4.15 problem 15
Internal problem ID [6178]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − 3x(1− x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 55� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-3*x*(1-x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1 + 3

2x− 27
8 x2 + 45

16x
3 − 189

128x
4 + 729

1280x
5 − 891

5120x
6 + 3159

71680x
7 +O

(
x8))

+ c2x
2
(
1− 6

5x+ 27
35x

2 − 12
35x

3 + 9
77x

4 − 162
5005x

5 + 27
3575x

6 − 648
425425x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 116� �
AsymptoticDSolveValue[2*x^2*y''[x]-3*x*(1-x)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 648x7

425425 + 27x6

3575 − 162x5

5005 + 9x4

77 − 12x3

35 + 27x2

35 − 6x
5 + 1

)
x2

+ c2

(
3159x7

71680 − 891x6

5120 + 729x5

1280 − 189x4

128 + 45x3

16 − 27x2

8 + 3x
2 + 1

)√
x
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47.4.16 problem 16
Internal problem ID [6179]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(4x− 1) y′ + 2(3x− 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 55� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+x*(4*x-1)*diff(y(x),x)+2*(3*x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c2x

5
2
(
1− 2x+ 2x2 − 4

3x
3 + 2

3x
4 − 4

15x
5 + 4

45x
6 − 8

315x
7 +O(x8)

)
+ c1

(
1 + 4

3x+ 16
3 x

2 − 64
3 x

3 + 256
9 x4 − 1024

45 x5 + 4096
315 x

6 − 16384
2835 x

7 +O(x8)
)

√
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*(4*x-1)*y'[x]+2*(3*x-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−8x7

315 + 4x6

45 − 4x5

15 + 2x4

3 − 4x3

3 + 2x2 − 2x+ 1
)
x2

+
c2
(
−16384x7

2835 + 4096x6

315 − 1024x5

45 + 256x4

9 − 64x3

3 + 16x2

3 + 4x
3 + 1

)
√
x
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47.4.17 problem 17
Internal problem ID [6180]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ −
(
2x2 + 1

)
y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 36� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)-(1+2*x^2)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
2

(
1 + 2

7x
2 + 4

77x
4 + 8

1155x
6 +O

(
x8))+ c2

(
1 + 1

2x
2 + 1

8x
4 + 1

48x
6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 61� �
AsymptoticDSolveValue[2*x*y''[x]-(1+2*x^2)*y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x6

48 + x4

8 + x2

2 + 1
)
+ c1

(
8x6

1155 + 4x4

77 + 2x2

7 + 1
)
x3/2
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47.4.18 problem 19
Internal problem ID [6181]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 25� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = x
3
2 c2 + c1√

x
+O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x+ c2√
x
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47.4.19 problem 20
Internal problem ID [6182]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2x2y′′ − 3xy′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 27� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c2x
2 + c1

√
x +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
AsymptoticDSolveValue[2*x^2*y''[x]-3*x*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x
2 + c2

√
x
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47.4.20 problem 21
Internal problem ID [6183]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

9x2y′′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 27� �
Order:=8;
dsolve(9*x^2*diff(y(x),x$2)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
1
3

(
c2x

1
3 + c1

)
+O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
AsymptoticDSolveValue[9*x^2*y''[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x
2/3 + c2

3
√
x
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47.4.21 problem 22
Internal problem ID [6184]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2x2y′′ + 5xy′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 27� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = x
5
2 c2 + c1
x2 +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
AsymptoticDSolveValue[2*x^2*y''[x]+5*x*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
x2 + c1

√
x
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47.4.22 problem 25
Internal problem ID [6185]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(2*x^2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2√
x

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 18� �
DSolve[2*x^2*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x

+ c2x
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47.4.23 problem 26
Internal problem ID [6186]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2x2y′′ − 3xy′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(2*x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 +

√
x c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[2*x^2*y''[x]-3*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1

√
x
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47.4.24 problem 27
Internal problem ID [6187]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

9x2y′′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(9*x^2*diff(y(x),x$2)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2
3 + c2x

1
3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[9*x^2*y''[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x
(
c2

3
√
x + c1

)
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47.4.25 problem 28
Internal problem ID [6188]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2x2y′′ + 5xy′ − 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x2 +

√
x c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[2*x^2*y''[x]+5*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5/2 + c1
x2
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47.4.26 problem 29
Internal problem ID [6189]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 2xy′ − 12y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+2*x*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = x3c1 +
c2
x4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+2*x*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
7 + c1
x4
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47.4.27 problem 30
Internal problem ID [6190]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ − 9y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-9*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x3 + c2x

3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
6 + c1
x3
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47.4.28 problem 31
Internal problem ID [6191]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 3xy′ + 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-3*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(2c2 log(x) + c1)
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47.4.29 problem 32
Internal problem ID [6192]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 5xy′ + 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)� �

y(x) = x3c1 + c2x
3 ln(x)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]-5*x*y'[x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(3c2 log(x) + c1)
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47.4.30 problem 33
Internal problem ID [6193]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 5xy′ + 5y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+5*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (ln(x))
x2 + c2 cos (ln(x))

x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+5*x*y'[x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 cos(log(x)) + c1 sin(log(x))
x2
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47.4.31 problem 34
Internal problem ID [6194]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365
Problem number: 34.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x3y′′′ + 4x2y′′ − 8xy′ + 8y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(y(x),x$3)+4*x^2*diff(y(x),x$2)-8*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2

x4 + c3x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22� �
DSolve[x^3*y'''[x]+4*x^2*y''[x]-8*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x4 + c3x

2 + c2x
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47.5 CHAPTER 18. Power series solutions. 18.6.
Indicial Equation with Equal Roots. Exercises
page 373
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47.5.1 problem 1
Internal problem ID [6195]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x*(1+x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = x

(
(ln(x)c2 + c1)

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

+
(
−x− 3

4x
2 − 11

36x
3 − 25

288x
4 − 137

7200x
5 − 49

14400x
6 − 121

235200x
7 +O

(
x8)) c2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 154� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1+x)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)

+ c2

(
x

(
− 121x7

235200 − 49x6

14400 − 137x5

7200 − 25x4

288 − 11x3

36 − 3x2

4 − x

)
+ x

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)

)
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47.5.2 problem 2
Internal problem ID [6196]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + (1− 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+(1-2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
(ln(x)c2 + c1)

(
1 + 1

2x+ 1
16x

2 + 1
288x

3 + 1
9216x

4 + 1
460800x

5 + 1
33177600x

6

+ 1
3251404800x

7 +O
(
x8))+

(
−x− 3

16x
2 − 11

864x
3 − 25

55296x
4 − 137

13824000x
5

− 49
331776000x

6 − 121
75866112000x

7 +O
(
x8)) c2

)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 174� �
AsymptoticDSolveValue[4*x^2*y''[x]+(1-2*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
x7

3251404800 + x6

33177600 + x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c2

(√
x

(
− 121x7

75866112000 − 49x6

331776000 − 137x5

13824000 − 25x4

55296 − 11x3

864 − 3x2

16 − x

)
+

√
x

(
x7

3251404800 + x6

33177600 + x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)
log(x)

)
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47.5.3 problem 3
Internal problem ID [6197]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x− 3) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(x-3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �
y(x) = x2

(
(ln(x)c2 + c1)

(
1− 2x+ 3

2x
2 − 2

3x
3 + 5

24x
4 − 1

20x
5 + 7

720x
6 − 1

630x
7 +O

(
x8))

+
(
3x− 13

4 x2 + 31
18x

3 − 173
288x

4 + 187
1200x

5 − 463
14400x

6 + 971
176400x

7 +O
(
x8)) c2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 164� �
AsymptoticDSolveValue[x^2*y''[x]+x*(x-3)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− x7

630 + 7x6

720 − x5

20 + 5x4

24 − 2x3

3 + 3x2

2 − 2x+ 1
)
x2

+ c2

((
971x7

176400 − 463x6

14400 + 187x5

1200 − 173x4

288 + 31x3

18 − 13x2

4 + 3x
)
x2

+
(
− x7

630 + 7x6

720 − x5

20 + 5x4

24 − 2x3

3 + 3x2

2 − 2x+ 1
)
x2 log(x)

)
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47.5.4 problem 4
Internal problem ID [6198]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3xy′ +
(
4x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 57� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+4*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(ln(x)c2 + c1)

(
1− x2 + 1

4x
4 − 1

36x
6 +O(x8)

)
+
(
x2 − 3

8x
4 + 11

216x
6 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+(1+4*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−x6

36 +
x4

4 − x2 + 1
)

x
+ c2

 11x6

216 − 3x4

8 + x2

x
+

(
−x6

36 +
x4

4 − x2 + 1
)
log(x)

x
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47.5.5 problem 5
Internal problem ID [6199]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(1 + x) y′′ + (5x+ 1) y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*(1+x)*diff(y(x),x$2)+(1+5*x)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 3x+ 6x2 − 10x3 + 15x4 − 21x5 + 28x6 − 36x7 +O

(
x8))

+
(
2x− 11

2 x2 + 21
2 x3 − 17x4 + 25x5 − 69

2 x6 + 91
2 x7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 125� �
AsymptoticDSolveValue[x*(1+x)*y''[x]+(1+5*x)*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1
(
−36x7+28x6−21x5+15x4−10x3+6x2−3x+1

)
+c2

(
91x7

2 − 69x6

2 +25x5−17x4

+ 21x3

2 − 11x2

2 +
(
−36x7 +28x6 − 21x5 +15x4 − 10x3 +6x2 − 3x+1

)
log(x) + 2x

)
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47.5.6 problem 6
Internal problem ID [6200]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(3x+ 1) y′ + (1− 6x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x*(1+3*x)*diff(y(x),x)+(1-6*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

(
(ln(x)c2+c1)

(
1+9x+27x2+45x3+ 405

8 x4+ 1701
40 x5+ 567

20 x6+ 2187
140 x7+O

(
x8))

+
(
(−15)x− 261

4 x2 − 519
4 x3 − 5211

32 x4 − 118179
800 x5 − 83511

800 x6 − 2361717
39200 x7

+O
(
x8)) c2

)
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3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 150� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1+3*x)*y'[x]+(1-6*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
2187x7

140 + 567x6

20 + 1701x5

40 + 405x4

8 + 45x3 + 27x2 + 9x+ 1
)

+ c2

(
x

(
−2361717x7

39200 − 83511x6

800 − 118179x5

800 − 5211x4

32 − 519x3

4 − 261x2

4 − 15x
)

+ x

(
2187x7

140 + 567x6

20 + 1701x5

40 + 405x4

8 + 45x3 + 27x2 + 9x+ 1
)
log(x)

)
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47.5.7 problem 7
Internal problem ID [6201]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x− 1) y′ + (1− x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 47� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(x-1)*diff(y(x),x)+(1-x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = x

((
−x+ 1

4x
2 − 1

18x
3 + 1

96x
4 − 1

600x
5 + 1

4320x
6 − 1

35280x
7 +O

(
x8)) c2

+ (ln(x)c2 + c1)
(
1 + O

(
x8)))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*y''[x]+x*(x-1)*y'[x]+(1-x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x

(
− x7

35280 + x6

4320 − x5

600 + x4

96 − x3

18 + x2

4 − x

)
+ x log(x)

)
+ c1x
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47.5.8 problem 8
Internal problem ID [6202]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 2) y′′ + 2(x− 1) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 47� �
Order:=8;
dsolve(x*(x-2)*diff(y(x),x$2)+2*(x-1)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
5
2x− 3

8x
2 − 1

12x
3 − 5

192x
4 − 3

320x
5 − 7

1920x
6 − 1

672x
7 +O

(
x8)) c2

+ (ln(x)c2 + c1)
(
1− x+O

(
x8))

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 71� �
AsymptoticDSolveValue[x*(x-2)*y''[x]+2*(x-1)*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

672 − 7x6

1920 − 3x5

320 − 5x4

192 − x3

12 − 3x2

8 + 5x
2 + (1− x) log(x)

)
+ c1(1− x)
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47.5.9 problem 9
Internal problem ID [6203]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 2) y′′ + 2(x− 1) y′ − 2y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 49� �
Order:=8;
dsolve(x*(x-2)*diff(y(x),x$2)+2*(x-1)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=2);� �
y(x) =

(
−5
2(x− 2)− 3

8(x− 2)2 + 1
12(x− 2)3 − 5

192(x− 2)4 + 3
320(x− 2)5 − 7

1920(x− 2)6

+ 1
672(x− 2)7 +O

(
(x− 2)8

))
c2 + (c2 ln (x− 2) + c1)

(
1 + (x− 2) + O

(
(x− 2)8

))
3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x*(x-2)*y''[x]+2*(x-1)*y'[x]-2*y[x]==0,y[x],{x,2,7}]� �

y(x) → c1(x− 1) + c2

(
1
672(x− 2)7 − 7(x− 2)6

1920 + 3
320(x− 2)5 − 5

192(x− 2)4 + 1
12(x− 2)3

− 3
8(x− 2)2 − 2(x− 2) + 2− x

2 + (x− 1) log(x− 2)
)
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47.5.10 problem 10
Internal problem ID [6204]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4(x− 4)2 y′′ + (x− 4) (x− 8) y′ + xy = 0

With the expansion point for the power series method at x = 4.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 83� �
Order:=8;
dsolve(4*(x-4)^2*diff(y(x),x$2)+(x-4)*(x-8)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=4);� �
y(x) =

((
3
4(x− 4)− 13

64(x− 4)2 + 31
1152(x− 4)3 − 173

73728(x− 4)4 + 187
1228800(x− 4)5

− 463
58982400(x− 4)6 + 971

2890137600(x− 4)7 +O
(
(x− 4)8

))
c2

+ (c2 ln (x− 4) + c1)
(
1− 1

2(x− 4) + 3
32(x− 4)2 − 1

96(x− 4)3 + 5
6144(x− 4)4

− 1
20480(x− 4)5 + 7

2949120(x− 4)6 − 1
10321920(x− 4)7 +O

(
(x− 4)8

)))
(x− 4)
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3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 222� �
AsymptoticDSolveValue[4*(x-4)^2*y''[x]+(x-4)*(x-8)*y'[x]+x*y[x]==0,y[x],{x,4,7}]� �

y(x)→ c1

(
− (x− 4)7
10321920 +

7(x− 4)6
2949120 − (x− 4)5

20480 + 5(x− 4)4
6144 − 1

96(x−4)3+ 3
32(x−4)2+ 4− x

2

+1
)
(x− 4)+ c2

(
(x− 4)

(
971(x− 4)7
2890137600 −

463(x− 4)6
58982400 + 187(x− 4)5

1228800 − 173(x− 4)4
73728

+ 31(x− 4)3
1152 − 13

64(x− 4)2 + 4− x

4 + x− 4
)
+
(
− (x− 4)7
10321920 + 7(x− 4)6

2949120

− (x− 4)5
20480 + 5(x− 4)4

6144 − 1
96(x− 4)3 + 3

32(x− 4)2 + 4− x

2 + 1
)
(x− 4) log(x− 4)

)

8261
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47.5.11 problem 11 (solved as direct Bessel)
Internal problem ID [6205]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 11 (solved as direct Bessel).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′ − xy = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselI (0, x) + c2 BesselK (0, x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22� �
DSolve[x*y''[x]+y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1BesselI(0, x) + c2Y0(−ix)
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47.5.12 problem 11 (solved as series)
Internal problem ID [6206]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 11 (solved as series).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 47� �
Order:=8;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

4x
2 + 1

64x
4 + 1

2304x
6 +O

(
x8))

+
(
−1
4x

2 − 3
128x

4 − 11
13824x

6 +O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81� �
AsymptoticDSolveValue[x*y''[x]+y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
x6

2304 +
x4

64 +
x2

4 +1
)
+ c2

(
− 11x6

13824 −
3x4

128 −
x2

4 +
(

x6

2304 +
x4

64 +
x2

4 +1
)
log(x)

)
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47.5.13 problem 12
Internal problem ID [6207]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
−x2 + 1

)
y′ − xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 45� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2 + c1)

(
1+ 1

4x
2 + 3

64x
4 + 5

768x
6 +O

(
x8))+

(
− 1
128x

4− 1
512x

6 +O
(
x8)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x*y''[x]+(1-x^2)*y'[x]-x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
5x6

768 + 3x4

64 + x2

4 + 1
)
+ c2

(
− x6

512 − x4

128 +
(
5x6

768 + 3x4

64 + x2

4 + 1
)
log(x)

)
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47.5.14 problem 14
Internal problem ID [6208]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(3 + 2x) y′ + (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 79� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(3+2*x)*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1− x+ 3

4x
2 − 5

12x
3 + 35

192x
4 − 21

320x
5 + 77

3840x
6 − 143

26880x
7 +O(x8)

)
+
(
−1

4x
2 + 1

4x
3 − 19

128x
4 + 25

384x
5 − 317

13824x
6 + 469

69120x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 161� �
AsymptoticDSolveValue[x^2*y''[x]+x*(3+2*x)*y'[x]+(1+3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
−143x7

26880 +
77x6

3840 −
21x5

320 + 35x4

192 − 5x3

12 + 3x2

4 − x+ 1
)

x

+ c2

 469x7

69120 −
317x6

13824 +
25x5

384 − 19x4

128 + x3

4 − x2

4
x

+

(
−143x7

26880 +
77x6

3840 −
21x5

320 + 35x4

192 − 5x3

12 + 3x2

4 − x+ 1
)
log(x)

x
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47.5.15 problem 15
Internal problem ID [6209]
Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 8x(1 + x) y′ + y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+8*x*(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(ln(x)c2 + c1)

(
1 + x− 1

4x
2 + 1

12x
3 − 5

192x
4 + 7

960x
5 − 7

3840x
6 + 11

26880x
7 +O(x8)

)
+
(
(−4)x+ 3

4x
2 − 1

4x
3 + 31

384x
4 − 3

128x
5 + 419

69120x
6 − 97

69120x
7 +O(x8)

)
c2√

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 166� �
AsymptoticDSolveValue[4*x^2*y''[x]+8*x*(x+1)*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(

11x7

26880 −
7x6

3840 +
7x5

960 −
5x4

192 +
x3

12 −
x2

4 + x+ 1
)

√
x

+ c2

− 97x7

69120 +
419x6

69120 −
3x5

128 +
31x4

384 − x3

4 + 3x2

4 − 4x
√
x

+

(
11x7

26880 −
7x6

3840 +
7x5

960 −
5x4

192 +
x3

12 −
x2

4 + x+ 1
)
log(x)

√
x
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47.5.16 problem 16
Internal problem ID [6210]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3x(1 + x) y′ + (1− 3x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 61� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+3*x*(1+x)*diff(y(x),x)+(1-3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
(−15)x− 81

4 x
2 − 3

2x
3 + 9

32x
4 − 27

400x
5 + 27

1600x
6 − 81

19600x
7 +O(x8)

)
c2 + (ln(x)c2 + c1)

(
1 + 6x+ 9

2x
2 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 94� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*(1+x)*y'[x]+(1-3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(

9x2

2 + 6x+ 1
)

x

+ c2


(

9x2

2 + 6x+ 1
)
log(x)

x
+

− 81x7

19600 +
27x6

1600 −
27x5

400 + 9x4

32 − 3x3

2 − 81x2

4 − 15x
x
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47.5.17 problem 17
Internal problem ID [6211]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (1− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 71� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(1-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �
y(x) = (ln(x)c2 + c1)

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

+
(
−x− 3

4x
2 − 11

36x
3 − 25

288x
4 − 137

7200x
5 − 49

14400x
6 − 121

235200x
7 +O

(
x8)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 149� �
AsymptoticDSolveValue[x*y''[x]+(1-x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
+ c2

(
− 121x7

235200 − 49x6

14400 − 137x5

7200

− 25x4

288 − 11x3

36 − 3x2

4 +
(

x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
log(x)− x

)
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47.6 CHAPTER 18. Power series solutions. 18.8
Indicial Equation with Difference of Roots a
Positive Integer: Nonlogarithmic Case.
Exercises page 380

Local contents
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47.6.1 problem 1
Internal problem ID [6212]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x(x− 2) y′ + 2(2− 3x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+2*x*(x-2)*diff(y(x),x)+2*(2-3*x)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4
(
1− 1

2x+ 1
5x

2 − 1
15x

3 + 2
105x

4 − 1
210x

5 + 1
945x

6 − 1
4725x

7 +O
(
x8))

+ c2x

(
12− 24x+ 24x2 − 16x3 + 8x4 − 16

5 x5 + 16
15x

6 − 32
105x

7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 96� �
AsymptoticDSolveValue[x^2*y''[x]+2*x*(x-2)*y'[x]+2*(2-3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
4x7

45 − 4x6

15 + 2x5

3 − 4x4

3 + 2x3 − 2x2 + x

)
+ c2

(
x10

945 − x9

210 + 2x8

105 − x7

15 + x6

5 − x5

2 + x4
)
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47.6.2 problem 2
Internal problem ID [6213]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1 + 2x) y′′ + 2x(1 + 6x) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+2*x*(1+6*x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 3x+ 42

5 x2 − 112
5 x3 + 288

5 x4 − 144x5 + 352x6 − 4224
5 x7 +O

(
x8))

+ c2(12− 72x+ 288x2 − 960x3 + 2880x4 − 8064x5 + 21504x6 − 55296x7 +O(x8))
x2

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x^2*(1+2*x)*y''[x]+2*x*(1+6*x)*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1792x4 − 672x3 + 240x2 + 1

x2 − 80x− 6
x
+ 24

)
+ c2

(
352x7 − 144x6 + 288x5

5 − 112x4

5 + 42x3

5 − 3x2 + x

)
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47.6.3 problem 3
Internal problem ID [6214]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(2 + 3x) y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(2+3*x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 3

4x+ 9
20x

2 − 9
40x

3 + 27
280x

4 − 81
2240x

5 + 27
2240x

6 − 81
22400x

7 +O
(
x8))

+
c2
(
12− 36x+ 54x2 − 54x3 + 81

2 x
4 − 243

10 x
5 + 243

20 x
6 − 729

140x
7 +O(x8)

)
x2

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 92� �
AsymptoticDSolveValue[x^2*y''[x]+x*(2+3*x)*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
81x4

80 − 81x3

40 + 27x2

8 + 1
x2 − 9x

2 − 3
x
+ 9

2

)
+ c2

(
27x7

2240 − 81x6

2240 + 27x5

280 − 9x4

40 + 9x3

20 − 3x2

4 + x

)
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47.6.4 problem 4
Internal problem ID [6215]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x+ 3) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*diff(y(x),x$2)-(3+x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

4
(
1 + 2

5x+ 1
10x

2 + 2
105x

3 + 1
336x

4 + 1
2520x

5 + 1
21600x

6 + 1
207900x

7 +O
(
x8))

+ c2

(
−144− 96x− 24x2 + 2x4 + 4

5x
5 + 1

5x
6 + 4

105x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 91� �
AsymptoticDSolveValue[x*y''[x]-(3+x)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
− x6

720−
x5

180−
x4

72+
x2

6 +2x
3 +1

)
+c2

(
x10

21600+
x9

2520+
x8

336+
2x7

105+
x6

10+
2x5

5 +x4
)
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47.6.5 problem 5
Internal problem ID [6216]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1 + x) y′′ + (x+ 5) y′ − 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 38� �
Order:=8;
dsolve(x*(1+x)*diff(y(x),x$2)+(x+5)*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 4

5x+ 1
5x

2 +O
(
x8))

+ c2(−144− 576x− 720x2 + 720x4 + 576x5 + 144x6 +O(x8))
x4

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 47� �
AsymptoticDSolveValue[x*(1+x)*y''[x]+(x+5)*y'[x]-4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x2

5 + 4x
5 + 1

)
+ c1

(
1
x4 + 4

x3 − x2 + 5
x2 − 4x− 5

)
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47.6.6 problem 6
Internal problem ID [6217]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1 + x) y′′ + (x+ 5) y′ − 4y = 0

With the expansion point for the power series method at x = −1.

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*(1+x)*diff(y(x),x$2)+(x+5)*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=-1);� �
y(x) = c1(x+ 1)5

(
1 + 7

2(x+ 1) + 8(x+ 1)2 + 15(x+ 1)3 + 25(x+ 1)4 + 77
2 (x+ 1)5

+ 56(x+ 1)6 + 78(x+ 1)7 +O
(
(x+ 1)8

))
+ c2

(
2880 + 2880(x+ 1) + 1440(x+ 1)2

+ 2880(x+ 1)5 + 10080(x+ 1)6 + 23040(x+ 1)7 +O
(
(x+ 1)8

))
3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 88� �
AsymptoticDSolveValue[x*(1+x)*y''[x]+(x+5)*y'[x]-4*y[x]==0,y[x],{x,-1,7}]� �

y(x) → c1

(
7
2(x+ 1)6 + (x+ 1)5 + 1

2(x+ 1)2 + x+ 2
)
+ c2

(
56(x+ 1)11 + 77

2 (x+ 1)10

+ 25(x+ 1)9 + 15(x+ 1)8 + 8(x+ 1)7 + 7
2(x+ 1)6 + (x+ 1)5

)
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47.6.7 problem 7
Internal problem ID [6218]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
(
1− 1

2x+ 3
20x

2 − 1
30x

3 + 1
168x

4 − 1
1120x

5 + 1
8640x

6 − 1
75600x

7 +O
(
x8))

+
c2
(
12− 6x+ x3 − 1

2x
4 + 3

20x
5 − 1

30x
6 + 1

168x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 91� �
AsymptoticDSolveValue[x^2*y''[x]+x^2*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
− x5

360 +
x4

80−
x3

24 +
x2

12 +
1
x
− 1

2

)
+ c2

(
x8

8640−
x7

1120 +
x6

168−
x5

30 +
3x4

20 − x3

2 +x2
)
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47.6.8 problem 8
Internal problem ID [6219]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(1− x) y′′ − 3y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*(1-x)*diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4(1 + 2x+ 3x2 + 4x3 + 5x4 + 6x5 + 7x6 + 8x7 +O

(
x8))

+ c2
(
−144− 96x− 48x2 + 48x4 + 96x5 + 144x6 + 192x7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.343 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x*(1-x)*y''[x]-3*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6 − 2x5

3 − x4

3 + x2

3 + 2x
3 + 1

)
+ c2

(
7x10 + 6x9 + 5x8 + 4x7 + 3x6 + 2x5 + x4)
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47.6.9 problem 9
Internal problem ID [6220]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(1− x) y′′ − 3y′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 38� �
Order:=8;
dsolve(x*(1-x)*diff(y(x),x$2)-3*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);� �

y(x) = c1

(
1 + 2

3(x− 1) + 1
6(x− 1)2 +O

(
(x− 1)8

))
+

c2
(
−2− 8(x− 1)− 12(x− 1)2 − 8(x− 1)3 − 2(x− 1)4 +O

(
(x− 1)8

))
(x− 1)2

3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 52� �
AsymptoticDSolveValue[x*(1-x)*y''[x]-3*y'[x]+2*y[x]==0,y[x],{x,1,7}]� �

y(x) → c1

(
(x− 1)2 + 4(x− 1) + 4

x− 1 + 1
(x− 1)2 + 6

)
+ c2

(
1
6(x− 1)2 + 2(x− 1)

3 + 1
)
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47.6.10 problem 10
Internal problem ID [6221]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (4 + 3x) y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 52� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(4+3*x)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 3

4x+ 9
20x

2 − 9
40x

3 + 27
280x

4 − 81
2240x

5 + 27
2240x

6 − 81
22400x

7 +O
(
x8))

+
c2
(
12− 36x+ 54x2 − 54x3 + 81

2 x
4 − 243

10 x
5 + 243

20 x
6 − 729

140x
7 +O(x8)

)
x3

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x*y''[x]+(4+3*x)*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
81x3

80 + 1
x3 − 81x2

40 − 3
x2 + 27x

8 + 9
2x − 9

2

)
+ c2

(
27x6

2240 − 81x5

2240 + 27x4

280 − 9x3

40 + 9x2

20 − 3x
4 + 1

)
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47.6.11 problem 11
Internal problem ID [6222]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − 2(2 + x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 48� �
Order:=8;
dsolve(x*diff(y(x),x$2)-2*(x+2)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
5
(
1 + x+ 4

7x
2 + 5

21x
3 + 5

63x
4 + 1

45x
5 + 8

1485x
6 + 4

3465x
7 +O

(
x8))

+ c2

(
2880 + 2880x+ 960x2 + 128x5 + 128x6 + 512

7 x7 +O
(
x8))

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 76� �
AsymptoticDSolveValue[x*y''[x]-2*(x+2)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
2x6

45 + 2x5

45 + x2

3 + x+ 1
)
+ c2

(
8x11

1485 + x10

45 + 5x9

63 + 5x8

21 + 4x7

7 + x6 + x5
)

8280



47.6. CHAPTER 18. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.6.12 problem 12
Internal problem ID [6223]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (3 + 2x) y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(3+2*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 4

3x+ x2 − 8
15x

3 + 2
9x

4 − 8
105x

5 + 1
45x

6 − 16
2835x

7 +O
(
x8))

+
c2
(
−2 + 4x2 − 16

3 x
3 + 4x4 − 32

15x
5 + 8

9x
6 − 32

105x
7 +O(x8)

)
x2

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 77� �
AsymptoticDSolveValue[x*y''[x]+(3+2*x)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
−4x4

9 + 16x3

15 − 2x2+ 1
x2 +

8x
3 − 2

)
+ c2

(
x6

45 −
8x5

105 + 2x4

9 − 8x3

15 +x2− 4x
3 +1

)
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47.6.13 problem 13
Internal problem ID [6224]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 3) y′′ − 9y′ − 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 52� �
Order:=8;
dsolve(x*(x+3)*diff(y(x),x$2)-9*diff(y(x),x)-6*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
4
(
1− 2

5x+ 7
45x

2 − 8
135x

3 + 1
45x

4 − 2
243x

5 + 11
3645x

6 − 4
3645x

7 +O
(
x8))

+ c2

(
−144 + 96x− 48x2 + 64

3 x3 − 80
9 x4 + 32

9 x5 − 112
81 x6 + 128

243x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 98� �
AsymptoticDSolveValue[x*(x+3)*y''[x]-9*y'[x]-6*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
7x6

729 − 2x5

81 + 5x4

81 − 4x3

27 + x2

3 − 2x
3 + 1

)
+ c2

(
11x10

3645 − 2x9

243 + x8

45 − 8x7

135 + 7x6

45 − 2x5

5 + x4
)
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47.6.14 problem 14
Internal problem ID [6225]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1− 2x) y′′ − 2(2 + x) y′ + 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 48� �
Order:=8;
dsolve(x*(1-2*x)*diff(y(x),x$2)-2*(2+x)*diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
5(1 + 7x+ 32x2 + 120x3 + 400x4 + 1232x5 + 3584x6 + 9984x7 +O

(
x8))

+ c2
(
2880 + 5760x+ 5760x2 + 92160x5 + 645120x6 + 2949120x7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x*(1-2*x)*y''[x]-2*(2+x)*y'[x]+8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
224x6 + 32x5 + 2x2 + 2x+ 1

)
+ c2

(
3584x11 + 1232x10 + 400x9 + 120x8 + 32x7 + 7x6 + x5)
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47.6.15 problem 15
Internal problem ID [6226]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
x3 − 1

)
y′ + yx2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 32� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(x^3-1)*diff(y(x),x)+x^2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− 1

5x
3 + 1

40x
6 +O

(
x8))+ c2

(
−2 + 2

3x
3 − 1

9x
6 +O

(
x8))

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 44� �
AsymptoticDSolveValue[x*y''[x]+(x^3-1)*y'[x]+x^2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x6

18 − x3

3 + 1
)
+ c2

(
x8

40 − x5

5 + x2
)
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47.6.16 problem 16
Internal problem ID [6227]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4x− 1) y′′ + x(5x+ 1) y′ + 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 51� �
Order:=8;
dsolve(x^2*(4*x-1)*diff(y(x),x$2)+x*(5*x+1)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

3
(
1 + 39

5 x+ 221
5 x2 + 221x3 + 16575

16 x4 + 224315
48 x5 + 493493

24 x6 + 711399
8 x7

+O
(
x8))+ c2(−144 + 144x+ 270x4 + 2106x5 + 11934x6 + 59670x7 +O(x8))

x

3 Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 80� �
AsymptoticDSolveValue[x^2*(4*x-1)*y''[x]+x*(5*x+1)*y'[x]+3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−663x5

8 − 117x4

8 − 15x3

8 + 1
x
− 1
)

+ c2

(
493493x9

24 + 224315x8

48 + 16575x7

16 + 221x6 + 221x5

5 + 39x4

5 + x3
)
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47.7 CHAPTER 18. Power series solutions. 18.9
Indicial Equation with Difference of Roots a
Positive Integer: Logarithmic Case. Exercises
page 384
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47.7.1 problem 1
Internal problem ID [6228]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

(
1− 1

2x+ 1
12x

2 − 1
144x

3 + 1
2880x

4 − 1
86400x

5 + 1
3628800x

6 − 1
203212800x

7

+O
(
x8))

+ c2

(
ln(x)

(
−x+ 1

2x
2− 1

12x
3+ 1

144x
4− 1

2880x
5+ 1

86400x
6− 1

3628800x
7+O

(
x8))

+
(
1− 3

4x
2 + 7

36x
3 − 35

1728x
4 + 101

86400x
5 − 7

162000x
6 + 283

254016000x
7 +O

(
x8)))
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3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 119� �
AsymptoticDSolveValue[x*y''[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x(x5 − 30x4 + 600x3 − 7200x2 + 43200x− 86400) log(x)

86400

+ −71x6 + 1965x5 − 35250x4 + 360000x3 − 1620000x2 + 1296000x+ 1296000
1296000

)
+ c2

(
x7

3628800 − x6

86400 + x5

2880 − x4

144 + x3

12 − x2

2 + x

)
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47.7.2 problem 2
Internal problem ID [6229]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3xy′ + (4x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 73� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+(3+4*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

((
1− 4

3x+ 2
3x

2 − 8
45x

3 + 4
135x

4 − 16
4725x

5 + 4
14175x

6 − 16
893025x

7 +O
(
x8)) c1x

2

+ c2

((
16x2 − 64

3 x3 + 32
3 x4 − 128

45 x5 + 64
135x

6 − 256
4725x

7 +O
(
x8)) ln(x)

+
(
−2− 8x+ 256

9 x3 − 200
9 x4 + 5024

675 x5 − 2912
2025x

6 + 90752
496125x

7 +O
(
x8))))x
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3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 121� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+(3+4*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x(1696x6 − 8976x5 + 27900x4 − 39600x3 + 8100x2 + 8100x+ 2025)

2025

− 8
135x

3(4x4 − 24x3 + 90x2 − 180x+ 135
)
log(x)

)
+ c2

(
4x9

14175 − 16x8

4725 + 4x7

135 − 8x6

45 + 2x5

3 − 4x4

3 + x3
)
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47.7.3 problem 3
Internal problem ID [6230]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ + 6y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 74� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+6*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 1

6x+ 1
96x

2 − 1
2880x

3 + 1
138240x

4 − 1
9676800x

5 + 1
928972800x

6 − 1
117050572800x

7 +O(x8)
)
x2 + c2

(
ln(x)

(1
4x

2 − 1
24x

3 + 1
384x

4 − 1
11520x

5 + 1
552960x

6 − 1
38707200x

7 +O(x8)
)
+
(
−2− x+ 1

18x
3 − 25

4608x
4 + 157

691200x
5 − 91

16588800x
6 + 709

8128512000x
7 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 114� �
AsymptoticDSolveValue[2*x*y''[x]+6*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x6

928972800 − x5

9676800 + x4

138240 − x3

2880 + x2

96 − x

6 + 1
)

+ c1

(
53x6 − 2244x5 + 55800x4 − 633600x3 + 1036800x2 + 8294400x+ 16588800

16588800x2

− (x4 − 48x3 + 1440x2 − 23040x+ 138240) log(x)
1105920

)
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47.7.4 problem 4
Internal problem ID [6231]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x(−x+ 2) y′ − (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 79� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+2*x*(2-x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x
(
1 + 1

2x+ 1
8x

2 + 1
48x

3 + 1
384x

4 + 1
3840x

5 + 1
46080x

6 + 1
645120x

7 +O(x8)
)
+ c2

(
ln(x)

(1
2x+ 1

4x
2 + 1

16x
3 + 1

96x
4 + 1

768x
5 + 1

7680x
6 + 1

92160x
7 +O(x8)

)
+
(
1 + 1

2x− 1
32x

3 − 5
576x

4 − 13
9216x

5 − 77
460800x

6 − 29
1843200x

7 +O(x8)
))

√
x

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 141� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x*(2-x)*y'[x]-(1+3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x13/2

46080 + x11/2

3840 + x9/2

384 + x7/2

48 + x5/2

8 + x3/2

2

+
√
x

)
+c1

(√
x (x5 + 10x4 + 80x3 + 480x2 + 1920x+ 3840) log(x)

7680 − 137x6 + 1250x5 + 8800x4 + 43200x3 + 115200x2 − 460800
460800

√
x

)

8292



47.7. CHAPTER 18. Power series . . . CHAPTER 47. ELEMENTARY . . .

47.7.5 problem 5
Internal problem ID [6232]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 6) y′ + 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 77� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x*(6+x)*diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);� �
y(x) = x2

((
1 + 5

4x+ 3
4x

2 + 7
24x

3 + 1
12x

4 + 3
160x

5 + 1
288x

6 + 11
20160x

7 +O
(
x8)) c1x

3

+ c2

((
24x3 + 30x4 + 18x5 + 7x6 + 2x7 +O

(
x8)) ln(x)

+
(
12− 12x+ 18x2 + 26x3 + x4 − 9x5 − 6x6 − 9

4x
7 +O

(
x8))))
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3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*y''[x]-x*(6+x)*y'[x]+10*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
12x

5(7x3 + 18x2 + 30x+ 24
)
log(x)

− 1
36x

2(25x6 + 45x5 + 27x4 − 54x3 − 54x2 + 36x− 36
))

+ c2

(
x11

288 + 3x10

160 + x9

12 + 7x8

24 + 3x7

4 + 5x6

4 + x5
)
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47.7.6 problem 6
Internal problem ID [6233]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (3 + 2x) y′ + 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 76� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(3+2*x)*diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1− 8

3x+ 10
3 x

2 − 8
3x

3 + 14
9 x

4 − 32
45x

5 + 4
15x

6 − 16
189x

7 +O(x8)
)
x2 + c2

(
ln(x)

(
24x2 − 64x3 + 80x4 − 64x5 + 112

3 x6 − 256
15 x

7 +O(x8)
)
+
(
−2− 8x+ 20x2 + 16x3 − 64x4 + 224

3 x5 − 484
9 x6 + 6368

225 x
7 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 116� �
AsymptoticDSolveValue[x*y''[x]+(3+2*x)*y'[x]+8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
4x6

15 − 32x5

45 + 14x4

9 − 8x3

3 + 10x2

3 − 8x
3 + 1

)
+ c1

(
326x6 − 480x5 + 468x4 − 216x3 − 36x2 + 36x+ 9

9x2

− 4
3
(
14x4 − 24x3 + 30x2 − 24x+ 9

)
log(x)

)
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47.7.7 problem 7
Internal problem ID [6234]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ + 2(1− x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 54� �
Order:=8;
dsolve(x*(1-x)*diff(y(x),x$2)+2*(1-x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
((−2)x+ 2x2 +O(x8)) ln(x)c2 + c1(1− x+O(x8))x+

(
1− 4x2 + x3 + 1

3x
4 + 1

6x
5 + 1

10x
6 + 1

15x
7 +O(x8)

)
c2

x

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 60� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+2*(1-x)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
3x6 + 5x5 + 10x4 + 30x3 − 150x2 + 30x+ 30

30x + 2(x− 1) log(x)
)
+ c2(1− x)
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47.7.8 problem 9
Internal problem ID [6235]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ + 2(1− x) y′ + 2y = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*(1-x)*diff(y(x),x$2)+2*(1-x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);� �
y(x) =

(
1− 2(x− 1)− 3(x− 1)2+2(x− 1)3− 5

3(x− 1)4+ 3
2(x− 1)5− 7

5(x− 1)6+ 4
3(x− 1)7

+O
(
(x−1)8

))
c2+c1(x−1)

(
1+O

(
(x−1)8

))
+
(
2(x−1)+O

(
(x−1)8

))
ln (x−1) c2

3 Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 69� �
AsymptoticDSolveValue[x*(1-x)*y''[x]+2*(1-x)*y'[x]+2*y[x]==0,y[x],{x,1,7}]� �

y(x) → c2(x− 1) + c1

(
1
30
(
−42(x− 1)6 + 45(x− 1)5 − 50(x− 1)4 + 60(x− 1)3

− 90(x− 1)2 − 90(x− 1) + 30
)
+ 2(x− 1) log(x− 1)

)
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47.7.9 problem 10 (as direct Bessel)
Internal problem ID [6236]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 10 (as direct Bessel).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (1, x) + c2 BesselY (1, x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J1(x) + c2Y1(x)
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47.7.10 problem 10 (as series)
Internal problem ID [6237]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 10 (as series).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
8x

2 + 1
192x

4 − 1
9216x

6 +O(x8)
)
+ c2

((
x2 − 1

8x
4 + 1

192x
6 +O(x8)

)
ln(x) +

(
−2 + 3

32x
4 − 7

1152x
6 +O(x8)

))
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

9216 + x5

192 − x3

8 + x

)
+ c1

(
5x6 − 90x4 + 288x2 + 1152

1152x − 1
384x

(
x4 − 24x2 + 192

)
log(x)

)
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47.7.11 problem 11
Internal problem ID [6238]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 5xy′ + (8 + 5x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 77� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-5*x*diff(y(x),x)+(8+5*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

((
1− 5

3x+ 25
24x

2 − 25
72x

3 + 125
1728x

4 − 125
12096x

5 + 625
580608x

6 − 3125
36578304x

7

+O
(
x8)) c1x

2

+ c2

((
25x2 − 125

3 x3 + 625
24 x4 − 625

72 x5 + 3125
1728x

6 − 3125
12096x

7 +O
(
x8)) ln(x)

+
(
−2−10x+ 500

9 x3− 15625
288 x4+ 19625

864 x5− 56875
10368x

6+ 443125
508032x

7+O
(
x8))))x2
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3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 123� �
AsymptoticDSolveValue[x^2*y''[x]-5*x*y'[x]+(8+5*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x2(33125x6 − 140250x5 + 348750x4 − 396000x3 + 64800x2 + 51840x+ 10368)

10368

− 25x4(125x4 − 600x3 + 1800x2 − 2880x+ 1728) log(x)
3456

)
+ c2

(
625x10

580608 − 125x9

12096 + 125x8

1728 − 25x7

72 + 25x6

24 − 5x5

3 + x4
)
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47.7.12 problem 12
Internal problem ID [6239]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ + (−x+ 3) y′ − 5y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 76� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(3-x)*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1
(
1 + 5

3x+ 5
4x

2 + 7
12x

3 + 7
36x

4 + 1
20x

5 + 1
96x

6 + 11
6048x

7 +O(x8)
)
x2 + c2

(
ln(x)

(
12x2 + 20x3 + 15x4 + 7x5 + 7

3x
6 + 3

5x
7 +O(x8)

)
+
(
−2 + 6x+ 7x2 − 11x3 − 17x4 − 32

3 x
5 − 305

72 x
6 − 737

600x
7 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 116� �
AsymptoticDSolveValue[x*y''[x]+(3-x)*y'[x]-5*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
x6

96 + x5

20 + 7x4

36 + 7x3

12 + 5x2

4 + 5x
3 + 1

)
+ c1

(
389x6 + 1020x5 + 1764x4 + 1512x3 − 72x2 − 432x+ 144

144x2

− 1
6
(
7x4 + 21x3 + 45x2 + 60x+ 36

)
log(x)

)
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47.7.13 problem 13
Internal problem ID [6240]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ − 15xy′ + 7(1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 77� �
Order:=8;
dsolve(9*x^2*diff(y(x),x$2)-15*x*diff(y(x),x)+7*(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x

1
3

((
1− 7

27x+ 49
1944x

2 − 343
262440x

3 + 2401
56687040x

4 − 2401
2550916800x

5

+ 16807
1101996057600x

6 − 16807
89261680665600x

7 +O
(
x8))x2c1

+c2

(
ln(x)

(
49
81x

2− 343
2187x

3+ 2401
157464x

4− 16807
21257640x

5+ 117649
4591650240x

6− 117649
206624260800x

7+O
(
x8))

+
(
−2− 14

9 x+1372
6561x

3− 60025
1889568x

4+ 2638699
1275458400x

5− 10706059
137749507200x

6+ 11916163
6198727824000x

7+O
(
x8))))
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3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 141� �
AsymptoticDSolveValue[9*x^2*y''[x]-15*x*y'[x]+7*(x+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
16807x25/3

1101996057600 − 2401x22/3

2550916800 + 2401x19/3

56687040 − 343x16/3

262440 + 49x13/3

1944 − 7x10/3

27

+x7/3
)
+c1

( 3
√
x (6235397x6 − 169717086x5 + 2713009950x4 − 19803722400x3 + 20832487200x2 + 107138505600x+ 137749507200)

137749507200 − 49x7/3(2401x4 − 74088x3 + 1428840x2 − 14696640x+ 56687040) log(x)
9183300480

)
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47.7.14 problem 14
Internal problem ID [6241]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− 2x) y′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 75� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x)*diff(y(x),x)-(x+1)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1 + x+ 5
8x

2 + 7
24x

3 + 7
64x

4 + 11
320x

5 + 143
15360x

6 + 143
64512x

7 +O(x8)
)
+ c2

(
ln(x)

(
−x2 − x3 − 5

8x
4 − 7

24x
5 − 7

64x
6 − 11

320x
7 +O(x8)

)
+
(
−2− 2x+ 2

3x
3 + 61

96x
4 + 59

160x
5 + 919

5760x
6 + 449

8064x
7 +O(x8)

))
x

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 115� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1-2*x)*y'[x]-(x+1)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
384x

(
21x4 + 56x3 + 120x2 + 192x+ 192

)
log(x)

− 617x6 + 1482x5 + 2730x4 + 3360x3 + 1440x2 − 5760x− 5760
5760x

)
+ c2

(
143x7

15360 + 11x6

320 + 7x5

64 + 7x4

24 + 5x3

8 + x2 + x

)
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47.8 CHAPTER 18. Power series solutions. 18.11
Many-Term Recurrence Relations. Exercises
page 391

Local contents
47.8.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8307
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47.8.1 problem 1
Internal problem ID [6242]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 3xy′ +
(
x3 + x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+x+x^3)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
2x− 3

4x
2 + 19

108x
3 − 593

3456x
4 + 3629

86400x
5 − 7733

1036800x
6 + 485257

118540800x
7 +O(x8)

)
c2 + (ln(x)c2 + c1)

(
1− x+ 1

4x
2 − 5

36x
3 + 41

576x
4 − 37

2880x
5 + 437

103680x
6 − 7817

5080320x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 164� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+(1+x+x^3)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
− 7817x7

5080320 +
437x6

103680 −
37x5

2880 +
41x4

576 − 5x3

36 + x2

4 − x+ 1
)

x

+ c2

 485257x7

118540800 −
7733x6

1036800 +
3629x5

86400 − 593x4

3456 + 19x3

108 − 3x2

4 + 2x
x

+

(
− 7817x7

5080320 +
437x6

103680 −
37x5

2880 +
41x4

576 − 5x3

36 + x2

4 − x+ 1
)
log(x)

x
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47.8.2 problem 2
Internal problem ID [6243]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(1− x) y′′ + (1− 2x) y′ + (2 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*(1-x)*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 1

2x− 9
40x

2 − 149
1680x

3 − 661
13440x

4 − 16171
492800x

5 − 5530601
230630400x

6

− 299137703
16144128000x

7 +O
(
x8))

+ c2

(
1− 2x− 1

6x
2 + 1

15x
3 + 37

840x
4 + 527

18900x
5 + 16309

831600x
6 + 14339

970200x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 111� �
AsymptoticDSolveValue[2*x*(1-x)*y''[x]+(1-2*x)*y'[x]+(2+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
−299137703x7

16144128000 − 5530601x6

230630400 − 16171x5

492800 − 661x4

13440 − 149x3

1680 − 9x2

40 − x

2 + 1
)

+ c2

(
14339x7

970200 + 16309x6

831600 + 527x5

18900 + 37x4

840 + x3

15 − x2

6 − 2x+ 1
)
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47.8.3 problem 3
Internal problem ID [6244]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + y′ + x(1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 65� �
Order:=8;
dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1
4x

2 + 2
27x

3 − 3
128x

4 − 253
13500x

5 − 95
41472x

6 + 153527
148176000x

7 +O
(
x8)) c2

+ (ln(x)c2 + c1)
(
1− 1

4x
2 − 1

9x
3 + 1

64x
4 + 13

900x
5 + 55

20736x
6 − 433

705600x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 144� �
AsymptoticDSolveValue[x*y''[x]+y'[x]+x*(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
− 433x7

705600 +
55x6

20736 +
13x5

900 + x4

64−
x3

9 − x2

4 +1
)
+c2

(
153527x7

148176000−
95x6

41472−
253x5

13500

− 3x4

128 + 2x3

27 + x2

4 +
(
− 433x7

705600 + 55x6

20736 + 13x5

900 + x4

64 − x3

9 − x2

4 + 1
)
log(x)

)
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47.8.4 problem 4
Internal problem ID [6245]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1 + x) y′ −
(
6x2 − 3x+ 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-(1-3*x+6*x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 4

3x+ 19
12x

2 − 7
6x

3 + 53
72x

4 − 116
315x

5 + 3247
20160x

6 − 5501
90720x

7 +O
(
x8))

+
c2
(
−2− 4x+ 5x2 − 44

3 x
3 + 155

12 x
4 − 331

30 x
5 + 2321

360 x
6 − 212

63 x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 92� �
AsymptoticDSolveValue[x^2*y''[x]+x*(1+x)*y'[x]-(1-3*x+6*x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−2321x5

720 + 331x4

60 − 155x3

24 + 22x2

3 − 5x
2 + 1

x
+ 2
)

+ c2

(
3247x7

20160 − 116x6

315 + 53x5

72 − 7x4

6 + 19x3

12 − 4x2

3 + x

)
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47.8.5 problem 6
Internal problem ID [6246]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ +
(
x4 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)+(1+x^4)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

24x
5 + 31

1008x
6 − 47

3528x
7 +O

(
x8))

+ c2

(
ln(x)

(
−x+ x2 − 1

2x
3 + 1

6x
4 − 1

24x
5 + 1

24x
6 − 31

1008x
7 +O

(
x8))

+
(
1− x+ 1

4x
3 − 5

36x
4 − 7

1440x
5 + 49

2400x
6 + 10847

2116800x
7 +O

(
x8)))
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3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 114� �
AsymptoticDSolveValue[x*y''[x]+x*y'[x]+(1+x^4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
24x

(
x5 − x4 + 4x3 − 12x2 + 24x− 24

)
log(x)

+ −153x6 + 265x5 − 2200x4 + 5400x3 − 7200x2 + 7200
7200

)
+ c2

(
31x7

1008 − x6

24 + x5

24 − x4

6 + x3

2 − x2 + x

)
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47.8.6 problem 8
Internal problem ID [6247]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 2)2 y′′ − 2(x− 2) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 47� �
Order:=8;
dsolve(x*(x-2)^2*diff(y(x),x$2)-2*(x-2)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1
2x− 1

8x
2 − 1

48x
3 − 1

192x
4 − 1

640x
5 − 1

1920x
6 − 1

5376x
7 +O

(
x8)) c2

+
(
1− 1

2x+O
(
x8)) (ln(x)c2 + c1)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x*(x-2)^2*y''[x]-2*(x-2)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

5376 − x6

1920 − x5

640 − x4

192 − x3

48 − x2

8 + x

2 +
(
1− x

2

)
log(x)

)
+ c1

(
1− x

2

)
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47.8.7 problem 9
Internal problem ID [6248]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 2)2 y′′ − 2(x− 2) y′ + 2y = 0

With the expansion point for the power series method at x = 2.

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 55� �
Order:=8;
dsolve(x*(x-2)^2*diff(y(x),x$2)-2*(x-2)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=2);� �
y(x) = (x−2)

((
−1
2(x−2)+ 1

8(x−2)2− 1
24(x−2)3+ 1

64(x−2)4− 1
160(x−2)5+ 1

384(x−2)6

− 1
896(x− 2)7 +O

(
(x− 2)8

))
c2 +

(
1 + O

(
(x− 2)8

))
(c2 ln (x− 2) + c1)

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x*(x-2)^2*y''[x]-2*(x-2)*y'[x]+2*y[x]==0,y[x],{x,2,7}]� �

y(x) → c1(x− 2) + c2

((
− 1
896(x− 2)7 + 1

384(x− 2)6 − 1
160(x− 2)5 + 1

64(x− 2)4

− 1
24(x− 2)3 + 1

8(x− 2)2 + 2− x

2

)
(x− 2) + (x− 2) log(x− 2)

)
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47.8.8 problem 10
Internal problem ID [6249]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1− x) y′ − (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1-x)*diff(y(x),x)-(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1+ 1

2x+
9
40x

2+ 103
1680x

3+ 187
13440x

4+ 247
98560x

5+ 17861
46126080x

6+ 23767
461260800x

7

+O
(
x8))+ c2

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 75� �
AsymptoticDSolveValue[x*(x-2)^2*y''[x]-2*(x-2)*y'[x]+2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

5376 − x6

1920 − x5

640 − x4

192 − x3

48 − x2

8 + x

2 +
(
1− x

2

)
log(x)

)
+ c1

(
1− x

2

)
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47.9 CHAPTER 18. Power series solutions.
Miscellaneous Exercises. page 394
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47.9.1 problem 1
Internal problem ID [6250]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ − (2 + x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 68� �
Order:=8;
dsolve(x*diff(y(x),x$2)-(2+x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
3
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

+ c2

(
ln(x)

(
6x3 + 6x4 + 3x5 + x6 + 1

4x
7 +O

(
x8))

+
(
12− 6x+ 6x2 + 11x3 + 5x4 + x5 − 1

16x
7 +O

(
x8)))

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 104� �
AsymptoticDSolveValue[x*y''[x]-(2+x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
12
(
x3 + 3x2 + 6x+ 6

)
x3 log(x) + 1

36
(
−x6 + 9x4 + 27x3 + 18x2 − 18x+ 36

))
+ c2

(
x9

720 + x8

120 + x7

24 + x6

6 + x5

2 + x4 + x3
)
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47.9.2 problem 2
Internal problem ID [6251]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (2 + x) y′ − 2y = 0

With the expansion point for the power series method at x = 0.
3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 70� �
Order:=8;
dsolve(x*diff(y(x),x$2)-(2+x)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
1 + 5

4x+ 3
4x

2 + 7
24x

3 + 1
12x

4 + 3
160x

5 + 1
288x

6 + 11
20160x

7 +O
(
x8)) c1x

3

+ c2

((
24x3 + 30x4 + 18x5 + 7x6 + 2x7 +O

(
x8)) ln(x)

+
(
12− 12x+ 18x2 + 26x3 + x4 − 9x5 − 6x6 − 9

4x
7 +O

(
x8)))

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 115� �
AsymptoticDSolveValue[x*y''[x]-(2+x)*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
12
(
7x3 + 18x2 + 30x+ 24

)
x3 log(x)

+ 1
36
(
−25x6 − 45x5 − 27x4 + 54x3 + 54x2 − 36x+ 36

))
+ c2

(
x9

288 + 3x8

160 + x7

12 + 7x6

24 + 3x5

4 + 5x4

4 + x3
)
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47.9.3 problem 3
Internal problem ID [6252]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
2
(
1− x+ 3

5x
2 − 4

15x
3 + 2

21x
4 − 1

35x
5 + 1

135x
6 − 8

4725x
7 +O

(
x8))

+
c2
(
12− 12x+ 8x3 − 8x4 + 24

5 x
5 − 32

15x
6 + 16

21x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 87� �
AsymptoticDSolveValue[x^2*y''[x]+2*x^2*y'[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
−8x5

45 + 2x4

5 − 2x3

3 + 2x2

3 + 1
x
−1
)
+ c2

(
x8

135 −
x7

35 +
2x6

21 − 4x5

15 + 3x4

5 −x3+x2
)
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47.9.4 problem 4
Internal problem ID [6253]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(2x+ 7) y′ + 2(x+ 5) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 55� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-x*(2*x+7)*diff(y(x),x)+2*(x+5)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

2
(
1 + 2x+ 4

3x
2 + 8

15x
3 + 16

105x
4 + 32

945x
5 + 64

10395x
6 + 128

135135x
7 +O

(
x8))

+ c2x
5
2

(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 110� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*(2*x+7)*y'[x]+2*(x+5)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
128x7

135135 + 64x6

10395 + 32x5

945 + 16x4

105 + 8x3

15 + 4x2

3 + 2x+ 1
)
x2

+ c1

(
x7

5040 + x6

720 + x5

120 + x4

24 + x3

6 + x2

2 + x+ 1
)
x5/2

8320
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47.9.5 problem 5
Internal problem ID [6254]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + 2x

(
x2 + 3

)
y′ + 6y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 31� �
Order:=8;
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+2*x*(3+x^2)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

3x
2 +O(x8)

)
x+ c2(1− 3x2 +O(x8))
x3

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26� �
AsymptoticDSolveValue[x^2*(1+x^2)*y''[x]+2*x*(3+x^2)*y'[x]+6*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
x3 − 3

x

)
+ c2

(
1
x2 − 1

3

)

8321
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47.9.6 problem 6
Internal problem ID [6255]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 10xy′ − 18y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
Order:=8;
dsolve((1-x^2)*diff(y(x),x$2)-10*x*diff(y(x),x)-18*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
70x6 + 30x4 + 9x2 + 1

)
y(0) +

(
x+ 14

3 x3 + 63
5 x5 + 132

5 x7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 50� �
AsymptoticDSolveValue[(1-x^2)*y''[x]-10*x*y'[x]-18*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
132x7

5 + 63x5

5 + 14x3

3 + x

)
+ c1

(
70x6 + 30x4 + 9x2 + 1

)

8322
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47.9.7 problem 7
Internal problem ID [6256]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (1 + 2x) y′ − 3y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 40� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1 + 2

3x+O
(
x8))

+ c2

(
1 + 3x+ 1

2x
2 − 1

30x
3 + 1

280x
4 − 1

2520x
5 + 1

23760x
6 − 1

240240x
7 +O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 69� �
AsymptoticDSolveValue[2*x*y''[x]+(1+2*x)*y'[x]-3*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2

(
− x7

240240 + x6

23760 − x5

2520 + x4

280 − x3

30 + x2

2 + 3x+ 1
)
+ c1

(
2x
3 + 1

)√
x

8323
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47.9.8 problem 8
Internal problem ID [6257]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_erf]

Solve

y′′ + 2xy′ − 8y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
Order:=8;
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)-8*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
4
3x

4 + 4x2 + 1
)
y(0) +

(
x+ x3 + 1

10x
5 − 1

210x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 43� �
AsymptoticDSolveValue[y''[x]+2*x*y'[x]-8*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
4x4

3 + 4x2 + 1
)
+ c2

(
− x7

210 + x5

10 + x3 + x

)

8324
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47.9.9 problem 9
Internal problem ID [6258]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
−x2 + 1

)
y′′ −

(
x2 + 7

)
y′ + 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 32� �
Order:=8;
dsolve(x*(1-x^2)*diff(y(x),x$2)-(7+x^2)*diff(y(x),x)+4*x*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

8(1 + 3x2 + 6x4 + 10x6 +O
(
x8))+ c2

(
−203212800− 67737600x2 +O

(
x8))

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 38� �
AsymptoticDSolveValue[x*(1-x^2)*y''[x]-(7+x^2)*y'[x]+4*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x2

3 + 1
)
+ c2

(
10x14 + 6x12 + 3x10 + x8)

8325
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47.9.10 problem 10
Internal problem ID [6259]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(1 + 2x) y′ + (1 + 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 41� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-x*(1+2*x)*diff(y(x),x)+(1+4*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 3x+ 1

2x
2 + 1

30x
3 + 1

280x
4 + 1

2520x
5 + 1

23760x
6 + 1

240240x
7 +O

(
x8))

+ c2x

(
1− 2

3x+O
(
x8))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*(1+2*x)*y'[x]+(1+4*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c2
√
x

(
x7

240240 + x6

23760 + x5

2520 + x4

280 + x3

30 + x2

2 − 3x+ 1
)
+ c1

(
1− 2x

3

)
x

8326
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47.9.11 problem 11
Internal problem ID [6260]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 2x(2 + x) y′ + (x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 55� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)-2*x*(2+x)*diff(y(x),x)+(3+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

√
x

(
x

(
1 + 1

4x+ 1
24x

2 + 1
192x

3 + 1
1920x

4 + 1
23040x

5 + 1
322560x

6 + 1
5160960x

7

+O
(
x8)) c1

+
(
1 + 1

2x+ 1
8x

2 + 1
48x

3 + 1
384x

4 + 1
3840x

5 + 1
46080x

6 + 1
645120x

7 +O
(
x8)) c2

)

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 130� �
AsymptoticDSolveValue[4*x^2*y''[x]-2*x*(2+x)*y'[x]+(3+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x13/2

46080 + x11/2

3840 + x9/2

384 + x7/2

48 + x5/2

8 + x3/2

2

+
√
x

)
+ c2

(
x15/2

322560 + x13/2

23040 + x11/2

1920 + x9/2

192 + x7/2

24 + x5/2

4 + x3/2
)

8327
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47.9.12 problem 12
Internal problem ID [6261]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
x2 + 1

)
y′ +

(
−x2 + 1

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 51� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-x*(1+x^2)*diff(y(x),x)+(1-x^2)*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 1

2x
2 + 1

8x
4 + 1

48x
6 +O

(
x8))

+
(
−1
4x

2 − 3
32x

4 − 11
576x

6 +O
(
x8)) c2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86� �
AsymptoticDSolveValue[x^2*y''[x]-x*(1+x^2)*y'[x]+(1-x^2)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1x

(
x6

48 +
x4

8 + x2

2 +1
)
+c2

(
x

(
−11x6

576 − 3x4

32 − x2

4

)
+x

(
x6

48 +
x4

8 + x2

2 +1
)
log(x)

)

8328
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47.9.13 problem 13
Internal problem ID [6262]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2xy′′ + y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 52� �
Order:=8;
dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x

(
1− 1

3x+ 1
30x

2 − 1
630x

3 + 1
22680x

4 − 1
1247400x

5 + 1
97297200x

6

− 1
10216206000x

7 +O
(
x8))

+c2

(
1−x+1

6x
2− 1

90x
3+ 1

2520x
4− 1

113400x
5+ 1

7484400x
6− 1

681080400x
7+O

(
x8))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 111� �
AsymptoticDSolveValue[2*x*y''[x]+y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
− x7

10216206000 + x6

97297200 − x5

1247400 + x4

22680 − x3

630 + x2

30 − x

3 + 1
)

+ c2

(
− x7

681080400 + x6

7484400 − x5

113400 + x4

2520 − x3

90 + x2

6 − x+ 1
)

8329
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47.9.14 problem 14
Internal problem ID [6263]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
x2 − 3

)
y′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 57� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(x^2-3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 1

2x
2 + 1

8x
4 − 1

48x
6 +O

(
x8))

+
(
1
4x

2 − 3
32x

4 + 11
576x

6 +O
(
x8)) c2

)
x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 92� �
AsymptoticDSolveValue[x^2*y''[x]+x*(x^2-3)*y'[x]+4*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−x6

48 + x4

8 − x2

2 + 1
)
x2

+ c2

((
11x6

576 − 3x4

32 + x2

4

)
x2 +

(
−x6

48 + x4

8 − x2

2 + 1
)
x2 log(x)

)

8330
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47.9.15 problem 15
Internal problem ID [6264]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − x2y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 79� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)-x^2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2+c1)

(
1+ 1

8x+
3
256x

2+ 5
6144x

3+ 35
786432x

4+ 21
10485760x

5+ 77
1006632960x

6

+ 143
56371445760x

7 +O
(
x8))+

(
− 1
256x

2 − 1
2048x

3 − 19
524288x

4 − 25
12582912x

5

− 317
3623878656x

6 − 469
144955146240x

7 +O
(
x8)) c2

)√
x

8331
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 171� �
AsymptoticDSolveValue[4*x^2*y''[x]-x^2*y'[x]+y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
√
x

(
143x7

56371445760 + 77x6

1006632960 + 21x5

10485760 + 35x4

786432 + 5x3

6144 + 3x2

256 + x

8 + 1
)

+ c2

(√
x

(
− 469x7

144955146240 − 317x6

3623878656 − 25x5

12582912 − 19x4

524288 − x3

2048 − x2

256

)
+

√
x

(
143x7

56371445760 + 77x6

1006632960 + 21x5

10485760 + 35x4

786432 + 5x3

6144 + 3x2

256 + x

8

+ 1
)
log(x)

)

8332
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47.9.16 problem 16
Internal problem ID [6265]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 1

)
y′′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
Order:=8;
dsolve((1+x^2)*diff(y(x),x$2)-2*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
x2 + 1

)
y(0) +

(
x+ 1

3x
3 − 1

15x
5 + 1

35x
7
)
D(y)(0) +O

(
x8)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38� �
AsymptoticDSolveValue[(1+x^2)*y''[x]-2*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1
(
x2 + 1

)
+ c2

(
x7

35 − x5

15 + x3

3 + x

)

8333
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47.9.17 problem 17
Internal problem ID [6266]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(1 + 2x) y′ + (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 41� �
Order:=8;
dsolve(2*x^2*diff(y(x),x$2)-x*(1+2*x)*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1

√
x
(
1− 2x+O

(
x8))

+c2x

(
1− 1

3x−
1
30x

2− 1
210x

3− 1
1512x

4− 1
11880x

5− 1
102960x

6− 1
982800x

7+O
(
x8))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 70� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*(1+2*x)*y'[x]+(1+3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1x

(
− x7

982800 − x6

102960 − x5

11880 − x4

1512 − x3

210 − x2

30 − x

3 + 1
)
+ c2(1− 2x)

√
x

8334
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47.9.18 problem 19
Internal problem ID [6267]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 3x2y′ + (3x+ 1) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 81� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+3*x^2*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
(ln(x)c2+ c1)

(
1− 9

8x+
135
256x

2− 315
2048x

3+ 8505
262144x

4− 56133
10485760x

5+ 243243
335544320x

6

− 312741
3758096384x

7 +O
(
x8))+

(
3
2x− 261

256x
2 + 729

2048x
3 − 44091

524288x
4 + 63099

4194304x
5

− 1454463
671088640x

6 + 1403811
5368709120x

7 +O
(
x8)) c2

)√
x

8335
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3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 176� �
AsymptoticDSolveValue[4*x^2*y''[x]+3*x^2*y'[x]+(1+3*x)*y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1
√
x

(
− 312741x7

3758096384+
243243x6

335544320−
56133x5

10485760+
8505x4

262144−
315x3

2048 + 135x2

256 − 9x
8 +1

)
+ c2

(√
x

(
1403811x7

5368709120 −
1454463x6

671088640 +
63099x5

4194304 −
44091x4

524288 + 729x3

2048 − 261x2

256 + 3x
2

)
+

√
x

(
− 312741x7

3758096384 + 243243x6

335544320 − 56133x5

10485760 + 8505x4

262144 − 315x3

2048 + 135x2

256 − 9x
8

+ 1
)
log(x)

)

8336
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47.9.19 problem 20
Internal problem ID [6268]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
−x2 + 1

)
y′ + 2xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 39� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)+2*x*y(x)=0,y(x),type='series',x=0);� �

y(x) =
(
3
4x

2 − 1
32x

4 − 1
576x

6 +O
(
x8)) c2 +

(
1− 1

2x
2 +O

(
x8)) (ln(x)c2 + c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 53� �
AsymptoticDSolveValue[x*y''[x]+(1-x^2)*y'[x]+2*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1− x2

2

)
+ c2

(
− x6

576 − x4

32 + 3x2

4 +
(
1− x2

2

)
log(x)

)

8337
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47.9.20 problem 21
Internal problem ID [6269]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x2y′ − (x+ 3) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 55� �
Order:=8;
dsolve(4*x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)-(x+3)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

2(1− 1
6x+ 1

48x
2 − 1

480x
3 + 1

5760x
4 − 1

80640x
5 + 1

1290240x
6 − 1

23224320x
7 +O(x8)

)
+ c2

(
−2 + x− 1

4x
2 + 1

24x
3 − 1

192x
4 + 1

1920x
5 − 1

23040x
6 + 1

322560x
7 +O(x8)

)
√
x

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 130� �
AsymptoticDSolveValue[4*x^2*y''[x]+2*x^2*y'[x]-(x+3)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
x11/2

46080 − x9/2

3840 + x7/2

384 − x5/2

48 + x3/2

8 −
√
x

2

+ 1√
x

)
+ c2

(
x15/2

1290240 − x13/2

80640 + x11/2

5760 − x9/2

480 + x7/2

48 − x5/2

6 + x3/2
)

8338
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47.9.21 problem 22
Internal problem ID [6270]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
−x2 + 1

)
y′′ + 5

(
−x2 + 1

)
y′ − 4xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 32� �
Order:=8;
dsolve(x*(1-x^2)*diff(y(x),x$2)+5*(1-x^2)*diff(y(x),x)-4*x*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 1

3x
2 + 1

6x
4 + 1

10x
6 +O

(
x8))+ c2(−144 + 144x2 +O(x8))

x4

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x*(1-x^2)*y''[x]+5*(1-x^2)*y'[x]-4*x*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
1
x4 − 1

x2

)
+ c2

(
x6

10 + x4

6 + x2

3 + 1
)

8339
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47.9.22 problem 23
Internal problem ID [6271]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + x(x+ 3) y′ + (1 + 2x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*(3+x)*diff(y(x),x)+(1+2*x)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
(
x− 3

4x
2 + 11

36x
3 − 25

288x
4 + 137

7200x
5 − 49

14400x
6 + 121

235200x
7 +O(x8)

)
c2 +

(
1− x+ 1

2x
2 − 1

6x
3 + 1

24x
4 − 1

120x
5 + 1

720x
6 − 1

5040x
7 +O(x8)

)
(ln(x)c2 + c1)

x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 162� �
AsymptoticDSolveValue[x^2*y''[x]+x*(3+x)*y'[x]+(1+2*x)*y[x]==0,y[x],{x,0,7}]� �

y(x) →
c1
(
− x7

5040 +
x6

720 −
x5

120 +
x4

24 −
x3

6 + x2

2 − x+ 1
)

x

+ c2

 121x7

235200 −
49x6

14400 +
137x5

7200 − 25x4

288 + 11x3

36 − 3x2

4 + x

x

+

(
− x7

5040 +
x6

720 −
x5

120 +
x4

24 −
x3

6 + x2

2 − x+ 1
)
log(x)

x
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47.9.23 problem 24
Internal problem ID [6272]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Bessel, _modified]]

Solve

x2y′′ + xy′ −
(
x2 + 4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 53� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(x^2+4)*y(x)=0,y(x),type='series',x=0);� �
y(x)

=
c1x

4(1 + 1
12x

2 + 1
384x

4 + 1
23040x

6 +O(x8)
)
+ c2

(
ln(x)

(
9x4 + 3

4x
6 +O(x8)

)
+
(
−144 + 36x2 − 1

2x
6 +O(x8)

))
x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 74� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]-(x^2+4)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
11x6 + 36x4 − 576x2 + 2304

2304x2 − 1
192x

2(x2 + 12
)
log(x)

)
+ c2

(
x8

23040 + x6

384 + x4

12 + x2
)

8341
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47.9.24 problem 25
Internal problem ID [6273]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(1− 2x) y′′ − 2(2 + x) y′ + 18y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 50� �
Order:=8;
dsolve(x*(1-2*x)*diff(y(x),x$2)-2*(2+x)*diff(y(x),x)+18*y(x)=0,y(x),type='series',x=0);� �
y(x) = c1x

5
(
1 + 16

3 x+ 144
7 x2 + 480

7 x3 + 4400
21 x4 + 4224

7 x5 + 1664x6 + 13312
3 x7 +O

(
x8))

+ c2
(
2880 + 12960x+ 34560x2 + 57600x3 − 483840x5 − 2580480x6 − 9953280x7

+O
(
x8))

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 81� �
AsymptoticDSolveValue[x*(1-2*x)*y''[x]-2*(2+x)*y'[x]+18*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
−896x6 − 168x5 + 20x3 + 12x2 + 9x

2 + 1
)

+ c2

(
1664x11 + 4224x10

7 + 4400x9

21 + 480x8

7 + 144x7

7 + 16x6

3 + x5
)

8342
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47.9.25 problem 26
Internal problem ID [6274]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (−x+ 2) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 52� �
Order:=8;
dsolve(x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 1

2x+ 1
6x

2 + 1
24x

3 + 1
120x

4 + 1
720x

5 + 1
5040x

6 + 1
40320x

7 +O
(
x8))

+
c2
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 + 1

720x
6 + 1

5040x
7 +O(x8)

)
x

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 90� �
AsymptoticDSolveValue[x*y''[x]+(2-x)*y'[x]-y[x]==0,y[x],{x,0,7}]� �

y(x)→ c1

(
x5

720 + x4

120 + x3

24 + x2

6 + x

2 + 1
x
+1
)
+ c2

(
x6

5040 + x5

720 + x4

120 + x3

24 + x2

6 + x

2 +1
)

8343
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47.9.26 problem 27
Internal problem ID [6275]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.
Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3xy′ + 4(1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 81� �
Order:=8;
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*(1+x)*y(x)=0,y(x),type='series',x=0);� �
y(x) = x2

((
8x− 12x2 + 176

27 x3 − 50
27x

4 + 1096
3375x

5 − 392
10125x

6 + 3872
1157625x

7 +O
(
x8)) c2

+
(
1−4x+4x2− 16

9 x3+ 4
9x

4− 16
225x

5+ 16
2025x

6− 64
99225x

7+O
(
x8)) (ln(x)c2+c1)

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 158� �
AsymptoticDSolveValue[x^2*y''[x]-3*x*y'[x]+4*(1+x)*y[x]==0,y[x],{x,0,7}]� �

y(x) → c1

(
− 64x7

99225 + 16x6

2025 − 16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2

+ c2

((
3872x7

1157625 − 392x6

10125 + 1096x5

3375 − 50x4

27 + 176x3

27 − 12x2 + 8x
)
x2

+
(
− 64x7

99225 + 16x6

2025 − 16x5

225 + 4x4

9 − 16x3

9 + 4x2 − 4x+ 1
)
x2 log(x)

)

8344
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48.1.1 problem HW 1 problem 6(a)
Internal problem ID [6276]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 6(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y

x ln(x) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=y(x)/(x*ln(x)),y(x), singsol=all)� �

y(x) = c1 ln(x)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 15� �
DSolve[y'[x]==y[x]/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log(x)

y(x) → 0

8347
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48.1.2 problem HW 1 problem 6(b)
Internal problem ID [6277]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 6(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 + 1

)
y′ + y2 + 1 = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 11� �
dsolve([(x^2+1)*diff(y(x),x)+y(x)^2=-1,y(0) = 1],y(x), singsol=all)� �

y(x) = cot
(
arctan(x) + π

4

)
3 Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 14� �
DSolve[{(x^2+1)*y'[x]+y[x]^2==-1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot
(
ArcTan(x) + π

4

)

8348
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48.1.3 problem HW 1 problem 7(a)
Internal problem ID [6278]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 7(a).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2y
x

− 5x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)+2/x*y(x)=5*x^2,y(x), singsol=all)� �

y(x) = x5 + c1
x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15� �
DSolve[y'[x]+2/x*y[x]==5*x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x5 + c1
x2

8349
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48.1.4 problem HW 1 problem 7(b)
Internal problem ID [6279]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 7(b).
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

tx′ + 2x− 4 et = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(t*diff(x(t),t)+2*x(t)=4*exp(t),x(t), singsol=all)� �

x(t) = 4(t− 1) et + c1
t2

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 20� �
DSolve[t*x'[t]+2*x[t]==4*Exp[t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 4et(t− 1) + c1
t2

8350
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48.1.5 problem HW 1 problem 10
Internal problem ID [6280]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −y + 2x
x+ 4y = 0

With initial conditions

[y(1) = 1]

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 19� �
dsolve([diff(y(x),x)=(2*x-y(x))/(x+4*y(x)),y(1) = 1],y(x), singsol=all)� �

y(x) = −x

4 +
√
9x2 + 16

4

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 24� �
DSolve[{y'[x]==(2*x-y[x])/(x+4*y[x]),{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(√
9x2 + 16 − x

)

8351
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48.1.6 problem HW 1 problem 11
Internal problem ID [6281]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

y′ + 2y
x

− 6y2x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+2*y(x)/x=6*y(x)^2*x^4,y(x), singsol=all)� �

y(x) = 1
(−2x3 + c1)x2

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 24� �
DSolve[y'[x]+2*y[x]/x==6*y[x]^2*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−2x5 + c1x2

y(x) → 0

8352
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48.1.7 problem HW 1 problem 13
Internal problem ID [6282]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

y2 + cos(x) + (2xy + sin(y)) y′ = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 18� �
dsolve((y(x)^2+cos(x))+(2*x*y(x)+sin(y(x)))*diff(y(x),x)=0,y(x), singsol=all)� �

xy(x)2 + sin(x)− cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 20� �
DSolve[(y[x]^2+Cos[x])+(2*x*y[x]+Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)2 − cos(y(x)) + sin(x) = c1, y(x)

]
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48.1.8 problem HW 1 problem 14
Internal problem ID [6283]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 1 problem 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy − 1 + x2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve((x*y(x)-1)+x^2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = ln(x) + c1
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 14� �
DSolve[(x*y[x]-1)+x^2*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1
x
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48.1.9 problem HW 5 problem 1(a)
Internal problem ID [6284]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 1(a).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − 2y − 5 e2x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-2*y(x)=5*exp(2*x),y(x), singsol=all)� �

y(x) = c2e2x + e−xc1 +
5x e2x
3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 31� �
DSolve[y''[x]-y'[x]-2*y[x]==5*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + e2x

(
5x
3 − 5

9 + c2

)
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48.1.10 problem HW 5 problem 1(b)
Internal problem ID [6285]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 1(b).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 16y − 4 cos(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+16*y(x)=4*cos(x),y(x), singsol=all)� �

y(x) = sin (4x) c2 + cos (4x) c1 +
4 cos(x)

15

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 26� �
DSolve[y''[x]+16*y[x]==4*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4 cos(x)
15 + c1 cos(4x) + c2 sin(4x)
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48.1.11 problem HW 5 problem 1(c)
Internal problem ID [6286]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 1(c).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ + 3y − 9x2 − 4 = 0

With initial conditions

[y(0) = 6, y′(0) = 8]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 24� �
dsolve([diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=9*x^2+4,y(0) = 6, D(y)(0) = 8],y(x), singsol=all)� �

y(x) = 2 e3x − 6 ex + 3x2 + 8x+ 10

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26� �
DSolve[{y''[x]-4*y'[x]+3*y[x]==9*x^2+4,{y[0]==6,y'[0]==8}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(3x+ 8)− 6ex + 2e3x + 10
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48.1.12 problem HW 5 problem 2
Internal problem ID [6287]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y −
(
tan2(x)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+y(x)=tan(x)^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 − 2 + sin(x) ln
(
sin(x) + 1
cos(x)

)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 50� �
DSolve[y''[x]+y[x]==Tan[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1 cos(x) + sin(x)

(
− log

(
cos
(x
2

)
− sin

(x
2

))
+ log

(
sin
(x
2

)
+ cos

(x
2

))
+ c2

)
− 2
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48.1.13 problem HW 5 problem 5
Internal problem ID [6288]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 5.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t) + 3y(t)
y′(t) = −2x(t) + 5y(t)

With initial conditions
[x(0) = −2, y(0) = 1]

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 32� �
dsolve([diff(x(t),t) = -2*x(t)+3*y(t), diff(y(t),t) = -2*x(t)+5*y(t), x(0) = -2, y(0) = 1],[x(t), y(t)], singsol=all)� �

x(t) = −3 e−t + e4t

y(t) = −e−t + 2 e4t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 36� �
DSolve[{x'[t]==-2*x[t]+3*y[t],y'[t]==-2*x[t]+5*y[t]},{x[0]==-2,y[0]==1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−t
(
e5t − 3

)
y(t) → e−t

(
2e5t − 1

)
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48.1.14 problem HW 5 problem 6
Internal problem ID [6289]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 6.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) + 4y(t)
y′(t) = 2x(t)− 3y(t)

With initial conditions
[x(0) = 3, y(0) = 0]

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 26� �
dsolve([diff(x(t),t) = -x(t)+4*y(t), diff(y(t),t) = 2*x(t)-3*y(t), x(0) = 3, y(0) = 0],[x(t), y(t)], singsol=all)� �

x(t) = e−5t + 2 et

y(t) = −e−5t + et

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30� �
DSolve[{x'[t]==-x[t]+4*y[t],y'[t]==2*x[t]-3*y[t]},{x[0]==3,y[0]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−5t + 2et

y(t) → et − e−5t
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48.1.15 problem HW 5 problem 7
Internal problem ID [6290]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: HW 5 problem 7.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t)− y(t)
y′(t) = −x(t) + 2y(t) + 4 et

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 45� �
dsolve([diff(x(t),t)=2*x(t)-y(t),diff(y(t),t)=-x(t)+2*y(t)+4*exp(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e3tc2 + c1et + 2 ett+ 2 et

y(t) = e3tc2 + c1et + 2 ett

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 66� �
DSolve[{x'[t]==2*x[t]-y[t],y'[t]==-x[t]+2*y[t]+4*Exp[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2e

t
(
4t+ (c1 − c2)e2t + 2 + c1 + c2

)
y(t) → 1

2e
t
(
4t+ (c2 − c1)e2t − 2 + c1 + c2

)
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48.1.16 problem Example 8.3.4 from Handout chapter 8.2
Internal problem ID [6291]

Book: Selected problems from homeworks from different courses
Section: Math 2520, summer 2021. Differential Equations and Linear Algebra. Normandale col-
lege, Bloomington, Minnesota
Problem number: Example 8.3.4 from Handout chapter 8.2.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 6x(t)− 7y(t) + 10
y′(t) = x(t)− 2y(t)− 2 et

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 45� �
dsolve([diff(x(t),t)=6*x(t)-7*y(t)+10,diff(y(t),t)=x(t)-2*y(t)-2*exp(t)],[x(t), y(t)], singsol=all)� �

x(t) = 7c2e5t + e−tc1 −
7 et
4 − 4

y(t) = c2e5t + e−tc1 −
5 et
4 − 2

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 90� �
DSolve[{x'[t]==6*x[t]-7*y[t]+10,y'[t]==x[t]-2*y[t]-2*Exp[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −7et
4 − 1

6(c1 − 7c2)e−t + 7
6(c1 − c2)e5t − 4

y(t) → −5et
4 − 1

6(c1 − 7c2)e−t + 1
6(c1 − c2)e5t − 2
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49.1.1 problem 1
Internal problem ID [6292]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − cos(y) sec(x)
x

= 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 81� �
dsolve(diff(y(x),x) = cos(y(x))*sec(x)/x,y(x), singsol=all)� �

y(x) = arctan

e2
(∫ 1

cos(x)xdx
)
c21 − 1

e2
(∫ 1

cos(x)xdx
)
c21 + 1

,
2 e
∫ 1

cos(x)xdxc1

e2
(∫ 1

cos(x)xdx
)
c21 + 1


3 Solution by Mathematica
Time used: 4.219 (sec). Leaf size: 49� �
DSolve[y'[x]== Cos[y[x]]*Sec[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan
(
tanh

(
1
2

(∫ x

1

sec(K[1])
K[1] dK[1] + c1

)))
y(x) → −π

2

y(x) → π

2
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49.1.2 problem 2
Internal problem ID [6293]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − x(cos(y) + y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = x*(cos(y(x))+y(x)),y(x), singsol=all)� �

x2

2 −

(∫ y(x) 1
cos (_a) + _ad_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.405 (sec). Leaf size: 33� �
DSolve[y'[x] == x*(Cos[y[x]]+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
cos(K[1]) +K[1]dK[1]&

] [
x2

2 + c1

]
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49.1.3 problem 3
Internal problem ID [6294]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − sec(x) (sin(y) + y)
x

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = sec(x)*(sin(y(x))+y(x))/x,y(x), singsol=all)� �

∫ 1
cos(x)xdx−

(∫ y(x) 1
sin (_a) + _ad_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.828 (sec). Leaf size: 41� �
DSolve[y'[x]== Sec[x]*(Sin[y[x]]+y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
K[1] + sin(K[1])dK[1]&

] [∫ x

1

sec(K[2])
K[2] dK[2] + c1

]
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49.1.4 problem 4
Internal problem ID [6295]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
(
5 + sec(x)

x

)
(sin(y) + y) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (5+sec(x)/x)*(sin(y(x))+y(x)),y(x), singsol=all)� �

∫ 5x cos(x) + 1
cos(x)x dx−

(∫ y(x) 1
sin (_a) + _ad_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 13.629 (sec). Leaf size: 168� �
DSolve[y'[x] == (5+Sec[x]/x)*(Sin[y[x]]+y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
−2 sec(K[1])

K[1]

− 5(− sec(K[1]) sin(K[1]− y(x)) + sec(K[1]) sin(K[1] + y(x)) + 2y(x))
sin(y(x)) + y(x)

)
dK[1]

+
∫ y(x)

1

(
2

K[2] + sin(K[2])

−
∫ x

1

(
5(cos(K[2]) + 1)(2K[2]− sec(K[1]) sin(K[1]−K[2]) + sec(K[1]) sin(K[1] +K[2]))

(K[2] + sin(K[2]))2 − 5(cos(K[1]−K[2]) sec(K[1]) + cos(K[1] +K[2]) sec(K[1]) + 2)
K[2] + sin(K[2])

)
dK[1]

)
dK[2] = c1, y(x)

]
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49.1.5 problem 5
Internal problem ID [6296]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(diff(y(x),x) = y(x)+1,y(x), singsol=all)� �

y(x) = −1 + c1ex

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18� �
DSolve[y'[x] == y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + c1e
x

y(x) → −1
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49.1.6 problem 6
Internal problem ID [6297]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x) = 1+x,y(x), singsol=all)� �

y(x) = 1
2x

2 + x+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y'[x]== 1+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + x+ c1
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49.1.7 problem 7
Internal problem ID [6298]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

−x+ y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = x,y(x), singsol=all)� �

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 15� �
DSolve[y'[x] == x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c1
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49.1.8 problem 8
Internal problem ID [6299]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 8� �
dsolve(diff(y(x),x) = y(x),y(x), singsol=all)� �

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16� �
DSolve[y'[x] == y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → 0
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49.1.9 problem 9
Internal problem ID [6300]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(diff(y(x),x) = 0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[y'[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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49.1.10 problem 10
Internal problem ID [6301]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1− sec(x)
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = 1+sec(x)/x,y(x), singsol=all)� �

y(x) =
∫ 1

cos(x)xdx+ x+ c1

3 Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 25� �
DSolve[y'[x] == 1+Sec[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

(
sec(K[1])

K[1] + 1
)
dK[1] + c1
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49.1.11 problem 11
Internal problem ID [6302]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − x− sec(x)y
x

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = x+sec(x)*y(x)/x,y(x), singsol=all)� �

y(x) =
(∫

x e−
(∫ 1

cos(x)xdx
)
dx+ c1

)
e
∫ 1

cos(x)xdx

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 56� �
DSolve[y'[x] == x+Sec[x]*y[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1

sec(K[1])
K[1] dK[1]

)(∫ x

1
exp

(
−
∫ K[2]

1

sec(K[1])
K[1] dK[1]

)
K[2]dK[2] + c1

)

8377



49.1. section 1.0 CHAPTER 49. OWN COLLECTION OF . . .

49.1.12 problem 12
Internal problem ID [6303]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y
x

= 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 9� �
dsolve([diff(y(x),x) = 2*y(x)/x,y(0) = 0],y(x), singsol=all)� �

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6� �
DSolve[{y'[x] == 2*y[x]/x,y[0]==0},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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49.1.13 problem 13
Internal problem ID [6304]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − 2y
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(diff(y(x),x) = 2*y(x)/x,y(x), singsol=all)� �

y(x) = c1x
2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16� �
DSolve[y'[x] == 2*y[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

y(x) → 0
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49.1.14 problem 14
Internal problem ID [6305]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ln (1 + y2)
ln (x2 + 1) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)=ln(y(x)^2+1)/ln(x^2+1),y(x), singsol=all)� �

∫ 1
ln (x2 + 1)dx−

(∫ y(x) 1
ln (_a2 + 1)d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.59 (sec). Leaf size: 48� �
DSolve[y'[x] == Log[1+y[x]^2]/Log[1+x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
log (K[1]2 + 1)dK[1]&

] [∫ x

1

1
log (K[2]2 + 1)dK[2] + c1

]
y(x) → 0
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49.1.15 problem 15
Internal problem ID [6306]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1
x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=1/x,y(x), singsol=all)� �

y(x) = ln(x) + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10� �
DSolve[y'[x] == 1/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1
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49.1.16 problem 16
Internal problem ID [6307]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − −xy − 1
4yx3 − 2x2 = 0

3 Solution by Maple
Time used: 0.508 (sec). Leaf size: 37� �
dsolve(diff(y(x),x)=(-x*y(x)-1)/(4*x^3*y(x)-2*x^2),y(x), singsol=all)� �

y(x) =
RootOf

(
_Z 25c1 − 10_Z 20c1 + 25_Z 15c1 − 16x5)5 − 1

4x
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3 Solution by Mathematica
Time used: 12.443 (sec). Leaf size: 391� �
DSolve[y'[x] == (-x*y[x]-1)/(4*x^3*y[x]-2*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
64#15c15x5 − 80#14c15x4 − 20#13c15x3 + 25#12c15x2 + 10#1c15x− x5

+ c1
5&, 1

]
y(x) → Root

[
64#15c15x5 − 80#14c15x4 − 20#13c15x3 + 25#12c15x2 + 10#1c15x− x5

+ c1
5&, 2

]
y(x) → Root

[
64#15c15x5 − 80#14c15x4 − 20#13c15x3 + 25#12c15x2 + 10#1c15x− x5

+ c1
5&, 3

]
y(x) → Root

[
64#15c15x5 − 80#14c15x4 − 20#13c15x3 + 25#12c15x2 + 10#1c15x− x5

+ c1
5&, 4

]
y(x) → Root

[
64#15c15x5 − 80#14c15x4 − 20#13c15x3 + 25#12c15x2 + 10#1c15x− x5

+ c1
5&, 5

]
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49.1.17 problem 17
Internal problem ID [6308]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 17.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2

4 − xy′ + y = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 19� �
dsolve((1/4)*diff(y(x),x)^2-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = x2

y(x) = −1
4c

2
1 + c1x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
DSolve[(1/4)*(y'[x])^2-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− c1
2

4
y(x) → x2
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49.1.18 problem 18
Internal problem ID [6309]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√

y + 1
y2

= 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 1.088 (sec). Leaf size: 148� �
dsolve([diff(y(x),x)=sqrt( (1+y(x))/y(x)^2),y(0) = 1],y(x), singsol=all)� �
y(x) =

−

(
1 + i

√
3
)(

−12x
√
2 + 9x2 +

√(
−12x

√
2 + 9x2 − 8

)(
3x− 2

√
2
)2 ) 2

3

− 4i
√
3 − 4

(
−12x

√
2 + 9x2 +

√(
−12x

√
2 + 9x2 − 8

)(
3x− 2

√
2
)2 ) 1

3

+ 4

4
(
−12x

√
2 + 9x2 +

√(
−12x

√
2 + 9x2 − 8

)(
3x− 2

√
2
)2 ) 1

3
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3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 122� �
DSolve[{y'[x]==Sqrt[ (1+y[x])/y[x]^2],y[0]==1},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−1− i

√
3
)

3

√
9x2 +

√
9x2

(
9x2 − 24

√
2 x+ 32

)
− 64 − 12

√
2 x

+ −1 + i
√
3

3

√
9x2 +

√
9x2

(
9x2 − 24

√
2 x+ 32

)
− 64 − 12

√
2 x

+ 1
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49.1.19 problem 19
Internal problem ID [6310]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
√
1− x2 − y2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=sqrt( 1-x^2-y(x)^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==Sqrt[ 1-x^2-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.1.20 problem 20
Internal problem ID [6311]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y

3 − (1− 2x) y4
3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)+y(x)/3= (1-2*x)/3*y(x)^4,y(x), singsol=all)� �

y(x) = 1
(c1ex − 2x− 1)

1
3

y(x) = − 1
2 (c1ex − 2x− 1)

1
3
− i

√
3

2 (c1ex − 2x− 1)
1
3

y(x) = − 1
2 (c1ex − 2x− 1)

1
3
+ i

√
3

2 (c1ex − 2x− 1)
1
3
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3 Solution by Mathematica
Time used: 0.37 (sec). Leaf size: 76� �
DSolve[y'[x]+y[x]/3== (1-2*x)/3*y[x]^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√
−2x+ c1ex − 1

y(x) → −
3
√
−1

3
√
−2x+ c1ex − 1

y(x) → (−1)2/3
3
√
−2x+ c1ex − 1

y(x) → 0
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49.1.21 problem 21
Internal problem ID [6312]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Chini]

Solve

y′ − √
y − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve(diff(y(x),x)=sqrt(y(x))+x,y(x), singsol=all)� �

−
2 arctanh

(
2
√

y(x)
x2

)
3 +

4 arctanh
(√

y(x)
x2

)
3

−
ln
(
−x2−4y(x)

x2

)
3 −

2 ln
(
−2

(
x2−y(x)

)
x2

)
3 − 2 ln(x) + c1 = 0

8390



49.1. section 1.0 CHAPTER 49. OWN COLLECTION OF . . .

3 Solution by Mathematica
Time used: 12.3 (sec). Leaf size: 716� �
DSolve[y'[x]==Sqrt[y[x]]+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

3x2 + e3c1x(8 + e3c1x3)
3
√

8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)

+ e−6c1 3
√

8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)



y(x) → 1
72

54x2 +

(
−9− 9i

√
3
)
e3c1x(8 + e3c1x3)

3
√

8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)

+ 9i
(√

3 + i
)
e−6c1 3

√
8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)



y(x) → 1
72

54x2 +
9i
(√

3 + i
)
e3c1x(8 + e3c1x3)

3
√

8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)

− 9
(
1+ i

√
3
)
e−6c1 3

√
8
√

−e24c1 (−1 + e3c1x3) 3 + e12c1 (−e6c1x6 + 20e3c1x3 + 8)


y(x) → 1

4

(
3
√
−x6 + 3x2 + x4

3
√
−x6

)

y(x) → 1
8x

2


(
1 + i

√
3
)
x4

(−x6)2/3
+

i
(√

3 + i
)
x2

3
√
−x6

+ 6



y(x) →

(
1 + i

√
3
)
(−x6)2/3 + 6x4 + i

(√
3 + i

)
3
√
−x6 x2

8x2
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49.1.22 problem 23
Internal problem ID [6313]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x2y′ + y2 − xyy′ = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x)+y(x)^2=x*y(x)*diff(y(x),x),y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−c1

x

)
−c1

3 Solution by Mathematica
Time used: 8.879 (sec). Leaf size: 25� �
DSolve[x^2*y'[x]+y[x]^2==x*y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −xProductLog
(
−e−c1

x

)
y(x) → 0
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49.1.23 problem 24
Internal problem ID [6314]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 24.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

y − xy′ − x2(y′)2 = 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 97� �
dsolve(y(x)=x*diff(y(x),x)+x^2*diff(y(x),x)^2,y(x), singsol=all)� �

ln(x)−
√

4y(x) + 1 −
ln
(
−1 +

√
4y(x) + 1

)
2 +

ln
(
1 +

√
4y(x) + 1

)
2 − ln (y(x))

2 −c1 = 0

ln(x)+
√
4y(x) + 1 +

ln
(
−1 +

√
4y(x) + 1

)
2 −

ln
(
1 +

√
4y(x) + 1

)
2 − ln (y(x))

2 −c1 = 0

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 67� �
DSolve[y[x]==x*y'[x]+x^2*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4ProductLog

(
−e−1−2c1x

) (
2 + ProductLog

(
−e−1−2c1x

))
y(x) → 1

4ProductLog
(
e−1+2c1x

) (
2 + ProductLog

(
e−1+2c1x

))

8393
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49.1.24 problem 25
Internal problem ID [6315]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(x+ y) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve((x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −x

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14� �
DSolve[(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x

y(x) → c1

8394
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49.1.25 problem 26
Internal problem ID [6316]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

8395
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49.1.26 problem 27
Internal problem ID [6317]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′

x+ y
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(1/(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[1/(x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

8396
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49.1.27 problem 28
Internal problem ID [6318]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(1/x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[1/x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

8397
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49.1.28 problem 29
Internal problem ID [6319]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve(diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

8398
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49.1.29 problem 30
Internal problem ID [6320]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 30.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

y − x(y′)2 − (y′)2 = 0

3 Solution by Maple
Time used: 0.174 (sec). Leaf size: 99� �
dsolve(y(x)=x*diff(y(x),x)^2+diff(y(x),x)^2,y(x), singsol=all)� �

y(x) = 0

y(x) =
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
x+ 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

y(x) =
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
x

(x+ 1)2
+
(
−x− 1 +

√
c1x+ c1 + x+ 1

)2
(x+ 1)2

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 57� �
DSolve[y[x]==x*(y'[x])^2+(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1
√
x+ 1 + 1 + c1

2

4

y(x) → x+ c1
√
x+ 1 + 1 + c1

2

4
y(x) → 0

8399
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49.1.30 problem 31
Internal problem ID [6321]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

y′ − 5x2 − xy + y2

x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(diff(y(x),x)=(5*x^2-x*y(x)+y(x)^2)/x^2,y(x), singsol=all)� �

y(x) = 2 tan (2 ln(x) + 2c1)x+ x

3 Solution by Mathematica
Time used: 0.664 (sec). Leaf size: 18� �
DSolve[y'[x]==(5*x^2-x*y[x]+y[x]^2)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2x tan(2(log(x) + c1))
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49.1.31 problem 32
Internal problem ID [6322]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

2t+ 3x+ (x+ 2)x′ = 0

3 Solution by Maple
Time used: 2.516 (sec). Leaf size: 29� �
dsolve(2*t+3*x(t)+(x(t)+2)*diff(x(t),t)=0,x(t), singsol=all)� �

x(t) = −2− 4(t− 3) c1 + 1 +
√

4 (t− 3) c1 + 1
2c1

8401
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3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 365� �
DSolve[2*t+3*x[t]+(x[t]+2)*x'[t]==0,x[t],t,IncludeSingularSolutions -> True]� �
x(t)
→ −2

+ 1

1
6−2t −

1
2

√√√√ 1
(t− 3)2 + e

4c1
9 (t− 3)4

−
√

− 1
2(t− 3)4 + e

4c1
9 (t− 3)6 + e−

4c1
9 (t− 3)2

x(t)

→ −2 + 2

1
3−t

+

√√√√ 1
(t− 3)2 + e

4c1
9 (t− 3)4

−
√
− 1
2(t− 3)4 + e

4c1
9 (t− 3)6 + e−

4c1
9 (t− 3)2

x(t)
→ −2

+ 1

1
6−2t −

1
2

√√√√√− 1
2(t− 3)4 + e

4c1
9 (t− 3)6 + e−

4c1
9 (t− 3)2

+ 1
(t− 3)2 + e

4c1
9 (t− 3)4

x(t)

→ −2 + 2

1
3−t

+

√√√√√− 1
2(t− 3)4 + e

4c1
9 (t− 3)6 + e−

4c1
9 (t− 3)2

+ 1
(t− 3)2 + e

4c1
9 (t− 3)4
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49.1.32 problem 33
Internal problem ID [6323]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1
1− y

= 0

With initial conditions

[y(0) = 2]

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 13� �
dsolve([diff(y(t),t)=1/(1-y(t)),y(0) = 2],y(t), singsol=all)� �

y(t) = 1 +
√
−2t+ 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[{y'[t]==1/(1-y[t]),y[0]==2},y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
1− 2t + 1

8403
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49.1.33 problem 34
Internal problem ID [6324]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

p′ − ap+ bp2 = 0

With initial conditions

[p(t0 ) = p0 ]

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 29� �
dsolve([diff(p(t),t)=a*p(t)-b*p(t)^2,p(t0) = p0],p(t), singsol=all)� �

p(t) = ap0
(−p0 b+ a) e−a(t−t0 ) + p0 b

3 Solution by Mathematica
Time used: 0.604 (sec). Leaf size: 36� �
DSolve[{p'[t]==a*p[t]-b*p[t]^2,p[t0]==p0},p[t],t,IncludeSingularSolutions -> True]� �

p(t) → ap0eat
bp0eat + eat0(a− bp0)

8404
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49.1.34 problem 35
Internal problem ID [6325]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

y2 + 2
x
+ 2xyy′ = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 42� �
dsolve((y(x)^2+2/x)+2*y(x)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√

−x (2 ln(x)− c1)
x

y(x) = −
√
−x (2 ln(x)− c1)

x

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 44� �
DSolve[(y[x]^2+2/x)+2*y[x]*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2 log(x) + c1√
x

y(x) →
√
−2 log(x) + c1√

x

8405



49.1. section 1.0 CHAPTER 49. OWN COLLECTION OF . . .

49.1.35 problem 36
Internal problem ID [6326]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 36.
ODE order: 1.
ODE degree: lambda.

CAS Maple gives this as type [_Clairaut]

Solve

f ′x− f −
(f ′)2

(
1− (f ′)λ

)2
λ2 = 0

3 Solution by Maple
Time used: 0.683 (sec). Leaf size: 196� �
dsolve(x*diff(f(x),x)-f(x)=diff(f(x),x)^2/lambda^2*(1-diff(f(x),x)^lambda)^2,f(x), singsol=all)� �
f(x) = 0

f(x) =
RootOf

(
_Z
(
2λ_Z 2λ+1 + 2_Z 2λ+1 − 2λ_Zλ+1 − xλ2 − 4_Zλ+1 + 2_Z

))2λ+2

λ

−
RootOf

(
_Z
(
2λ_Z 2λ+1 + 2_Z 2λ+1 − 2λ_Zλ+1 − xλ2 − 4_Zλ+1 + 2_Z

))λ+2

λ

+
RootOf

(
_Z
(
2λ_Z 2λ+1 + 2_Z 2λ+1 − 2λ_Zλ+1 − xλ2 − 4_Zλ+1 + 2_Z

))
x

2

f(x) = c1x−
c21
(
1− cλ1

)2
λ2

8406
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3 Solution by Mathematica
Time used: 7.613 (sec). Leaf size: 30� �
DSolve[x*f'[x]-f[x]==f'[x]^2/\[Lambda]^2*(1-f'[x]^\[Lambda])^2,f[x],x,IncludeSingularSolutions -> True]� �

f(x) → c1

(
x−

c1
(
−1 + c1

λ
) 2

λ2

)
f(x) → 0

8407
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49.1.36 problem 37
Internal problem ID [6327]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ − 2y + by2 − c x4 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(x*diff(y(x),x)-2*y(x)+b*y(x)^2=c*x^4,y(x), singsol=all)� �

y(x) =
i tan

(
− i

√
b x2

√
c

2 + c1

)
x2√c

√
b

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 145� �
DSolve[x*y'[x]-2*y[x]+b*y[x]^2==c*x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c x2

(
− cosh

(
1
2

√
b
√
c x2

)
+ c1 sin

(
1
2

√
−b

√
c x2

))
√
−b

(
sin
(

1
2

√
−b

√
c x2

)
+ c1 cosh

(
1
2

√
b
√
c x2

))

y(x) →

√
c x2 tanh

(
1
2

√
b
√
c x2

)
√
b

8408
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49.1.37 problem 38
Internal problem ID [6328]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ − y + y2 − x
2
3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 85� �
dsolve(x*diff(y(x),x)-y(x)+y(x)^2=x^(2/3),y(x), singsol=all)� �

y(x) = −

((
−|3x 1

3 − 1|c1 − abs
(
1, 3x 1

3 − 1
)
c1
)
e3x

1
3 + 3 e−3x

1
3 x

1
3

)
x

1
3

c1e3x
1
3 |3x 1

3 − 1|+
(
3x 1

3 + 1
)
e−3x

1
3

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 103� �
DSolve[x*y'[x]-y[x]+y[x]^2==x^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x2/3

3ic1 3
√
x +

3(1+c12)
3
√
x cosh

(
3 3
√
x
)

sinh
(
3 3
√
x
)
+ic1 cosh

(
3 3
√
x
) − 1

y(x) → 3x2/3

3 3
√
x tanh

(
3 3
√
x
)
− 1

8409
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49.1.38 problem 39
Internal problem ID [6329]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

u′ + u2 − 1
x

4
5
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 46� �
dsolve(diff(u(x),x)+u(x)^2=x^(-4/5),u(x), singsol=all)� �

u(x) = −
−BesselI

(
−1

6 ,
5x

3
5

3

)
c1 + BesselK

(
1
6 ,

5x
3
5

3

)
x

2
5

(
c1 BesselI

(
5
6 ,

5x
3
5

3

)
+ BesselK

(
5
6 ,

5x
3
5

3

))
3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 123� �
DSolve[u'[x]+u[x]^2==x^(-4/5),u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
i
(
J− 1

6

(5
3ix

3/5)− c1J 1
6

(5
3ix

3/5))
x2/5

(
J 5

6

(5
3ix

3/5
)
+ c1J− 5

6

(5
3ix

3/5
))

u(x) →
I 1

6

(
5x3/5

3

)
x2/5I− 5

6

(
5x3/5

3

)
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49.1.39 problem 40
Internal problem ID [6330]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − x = 0

3 Solution by Maple
Time used: 0.451 (sec). Leaf size: 53� �
dsolve(y(x)*diff(y(x),x)-y(x)=x,y(x), singsol=all)� �

−
ln
(
−x2+xy(x)−y(x)2

x2

)
2 −

√
5 arctanh

(
(x−2y(x))

√
5

5x

)
5 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 63� �
DSolve[y[x]*y'[x] - y[x] == x,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
10

((
5+

√
5
)
log
(
−2y(x)

x
+
√
5 +1

)
−
(√

5 −5
)
log
(
2y(x)
x

+
√
5 −1

))
=

− log(x) + c1, y(x)
]
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49.1.40 problem 41
Internal problem ID [6331]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 2y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+2*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2x+ c1)
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49.1.41 problem 41
Internal problem ID [6332]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

5y′′ + 2y′ + 4y = 0

With initial conditions

[y(0) = 0, y′(0) = 5]

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 20� �
dsolve([5*diff(y(x),x$2)+2*diff(y(x),x)+4*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), singsol=all)� �

y(x) =
25

√
19 e−x

5 sin
(√

19 x
5

)
19

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 6� �
DSolve[{5*y''[x]+2*y'[x]+4*y[x]==0,{y[0]==0,y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0
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49.1.42 problem 42
Internal problem ID [6333]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + 4y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+4*y(x)=1,y(x), singsol=all)� �

y(x) = e−x
2 sin

(√
15 x

2

)
c2 + e−x

2 cos
(√

15 x

2

)
c1 +

1
4

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 46� �
DSolve[y''[x]+y'[x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4 + e−x/2

(
c2 cos

(√
15 x

2

)
+ c1 sin

(√
15 x

2

))
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49.1.43 problem 43
Internal problem ID [6334]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + 4y − sin(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 39� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+4*y(x)=sin(x),y(x), singsol=all)� �

y(x) = e−x
2 sin

(√
15 x

2

)
c2 + e−x

2 cos
(√

15 x

2

)
c1 −

cos(x)
10 + 3 sin(x)

10

3 Solution by Mathematica
Time used: 0.564 (sec). Leaf size: 55� �
DSolve[y''[x]+y'[x]+4*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 sin(x)
10 − cos(x)

10 + e−x/2

(
c2 cos

(√
15 x

2

)
+ c1 sin

(√
15 x

2

))
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49.1.44 problem 44
Internal problem ID [6335]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 44.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y − x(y′)2 = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 39� �
dsolve(y(x)=x*(diff(y(x),x))^2,y(x), singsol=all)� �

y(x) = 0

y(x) = (x+ √
c1x )2

x

y(x) = (−x+ √
c1x )2

x

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 46� �
DSolve[y[x]==x*(y'[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2

√
x + c1

) 2

y(x) → 1
4
(
2
√
x + c1

) 2

y(x) → 0
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49.1.45 problem 45
Internal problem ID [6336]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 45.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

Solve

yy′ − 1 + x(y′)3 = 0

3 Solution by Maple
Time used: 0.173 (sec). Leaf size: 2255� �
dsolve(diff(y(x),x)*y(x)=1-x*(diff(y(x),x))^3,y(x), singsol=all)� �

c1x
2

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 2
3
2
(
√
3
√

4y(x)3 + 27x
x

+ 9
)
x218 1

3

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 1
3

+ 12 12 1
3x2y(x)2 − 24

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 2
3

xy(x)


y(x)12 2

3x− 12 1
3

(√
3
√

4y(x)3 + 27x
x

+ 9
)2

x4

 1
3

− 6x
((

√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 1
3


2y(x)12 1

3x−

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 2
3
2

+ x

−

3x2

−12x2y(x)18 1
3

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 1
3

+ 612 1
3
√
3
√

4y(x)3 + 27x
x

x3 + 54 12 1
3x3 + 18x2

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 2
3
 12 1

3

(√
3
√

4y(x)3 + 27x
x

+ 9
)2

x4

 1
3

y(x)12 2
3x− 12 1

3

(√
3
√

4y(x)3 + 27x
x

+ 9
)2

x4

 1
3

− 6x
((

√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 1
3


2y(x)12 1

3x−

((
√
3
√

4y(x)3 + 27x
x

+ 9
)
x2

) 2
3
2

= 0
Expression too large to display
Expression too large to display
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3 Solution by Mathematica
Time used: 23.72 (sec). Leaf size: 20717� �
DSolve[y'[x]*y[x]==1-x*(y'[x])^3,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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49.1.46 problem 46
Internal problem ID [6337]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

f ′ − 1
f
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(f(x),x)=f(x)^(-1),f(x), singsol=all)� �

f(x) =
√
2x+ c1

f(x) = −
√
2x+ c1

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 38� �
DSolve[f'[x]==f[x]^(-1),f[x],x,IncludeSingularSolutions -> True]� �

f(x) → −
√
2
√
x+ c1

f(x) →
√
2
√
x+ c1
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49.1.47 problem 47
Internal problem ID [6338]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

ty′′ + 4y′ − t2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(t*diff(y(t),t$2)+4*diff(y(t),t)=t^2,y(t), singsol=all)� �

y(t) = t3

18 − c1
3t3 + c2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 23� �
DSolve[t*y''[t]+4*y'[t]==t^2,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t6 − 6c1
18t3 + c2
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49.1.48 problem 48
Internal problem ID [6339]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
t2 + 9

)
y′′ + 2y′t = 0

With initial conditions [
y(3) = 2π, y′(3) = 2

3

]

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 12� �
dsolve([(t^2+9)*diff(y(t),t$2)+2*t*diff(y(t),t)=0,y(3) = 2*Pi, D(y)(3) = 2/3],y(t), singsol=all)� �

y(t) = π + 4arctan
(
t

3

)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 15� �
DSolve[{(t^2+9)*y''[t]+2*t*y'[t]==0,{y[3]==2*Pi,y'[3]==2/3}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 4ArcTan
(
t

3

)
+ π
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49.1.49 problem 49
Internal problem ID [6340]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

t2y′′ − 3y′t+ 5y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(t^2*diff(y(t),t$2)-3*t*diff(y(t),t)+5*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin (ln(t)) t2 + c2 cos (ln(t)) t2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[t^2*y''[t]-3*t*y'[t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2(c2 cos(log(t)) + c1 sin(log(t)))
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49.1.50 problem 50
Internal problem ID [6341]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

ty′′ + y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10� �
dsolve(t*diff(y(t),t$2)+diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = c2 ln(t) + c1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 13� �
DSolve[t*y''[t]+y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 log(t) + c2
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49.1.51 problem 51
Internal problem ID [6342]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

t2y′′ − 2y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(t^2*diff(y(t),t$2)-2*diff(y(t),t)=0,y(t), singsol=all)� �

y(t) = c1 +
(
t e− 2

t − 2 expIntegral
(
1, 2

t

))
c2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 29� �
DSolve[t^2*y''[t]-2*y'[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 2c1Ei
(
−2
t

)
+ c1e

−2/tt+ c2
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49.1.52 problem 52
Internal problem ID [6343]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (t2 − 1) y′
t

+ t2y(
1 + e t2

2

)2 = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 84� �
dsolve(diff(y(t),t$2)+(t^2-1)/t*diff(y(t),t)+t^2/(1 + exp(t^2/2))^2*y(t)=0,y(t), singsol=all)� �

y(t) =

(
c1
(
1 + e t2

2

)− i
√
3

2
(
e t2

2

) i
√
3

2 + c2
(
1 + e t2

2

) i
√
3

2
(
e t2

2

)− i
√
3

2

)√
1 + e t2

2√
e t2

2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[t]+(t^2-1)/t*t'[t]+t^2/(1 + Exp[t^2/2])^2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
Not solved
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49.1.53 problem 53
Internal problem ID [6344]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

ty′′ − y′ + 4t3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(t*diff(y(t),t$2)-diff(y(t),t)+4*t^3*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin
(
t2
)
+ c2 cos

(
t2
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[t*y''[t]-y'[t]+4*t^3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1 cos
(
t2
)
+ c2 sin

(
t2
)
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49.1.54 problem 54
Internal problem ID [6345]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(y(t),t$2)=0,y(t), singsol=all)� �

y(t) = tc1 + c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y''[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t+ c1
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49.1.55 problem 55
Internal problem ID [6346]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(t),t$2)=1,y(t), singsol=all)� �

y(t) = 1
2t

2 + tc1 + c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19� �
DSolve[y''[t]==1,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t2

2 + c2t+ c1
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49.1.56 problem 56
Internal problem ID [6347]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 56.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − f(t) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)=f(t),y(t), singsol=all)� �

y(t) =
∫ (∫

f(t)dt
)
dt+ tc1 + c2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30� �
DSolve[y''[t]==f[t],y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
∫ t

1

∫ K[2]

1
f(K[1])dK[1]dK[2] + c2t+ c1
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49.1.57 problem 57
Internal problem ID [6348]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 57.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − k = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)=k,y(t), singsol=all)� �

y(t) = 1
2k t

2 + tc1 + c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[y''[t]==k,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → kt2

2 + c2t+ c1
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49.1.58 problem 58
Internal problem ID [6349]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ + 4 sin (x− y) + 4 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=4*sin(y(x)-x)-4,y(x), singsol=all)� �

y(x) = x+ 2arctan
(
3 tan

(
−3x

2 + 3c1
2

)
5 + 4

5

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==4*Sin[y[x]-x]-4,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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49.1.59 problem 59
Internal problem ID [6350]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ + sin (x− y) = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)-sin(y(x)-x)=0,y(x), singsol=all)� �

y(x) = x+ 2arctan
(
c1 − x− 2
c1 − x

)
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3 Solution by Mathematica
Time used: 19.682 (sec). Leaf size: 529� �
DSolve[y'[x]-Sin[y[x]-x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2ArcCos
(
(−x+ 2 + c1) cos

(
x
2

)
+ (x− c1) sin

(
x
2

)
√
2
√

x2 − 2(1 + c1)x+ 2 + c1(2 + c1)

)

y(x) → 2ArcCos
(
(−x+ 2 + c1) cos

(
x
2

)
+ (x− c1) sin

(
x
2

)
√
2
√

x2 − 2(1 + c1)x+ 2 + c1(2 + c1)

)

y(x) → −2ArcCos
(
(x− 2− c1) cos

(
x
2

)
+ (−x+ c1) sin

(
x
2

)
√
2
√

x2 − 2(1 + c1)x+ 2 + c1(2 + c1)

)

y(x) → 2ArcCos
(
(x− 2− c1) cos

(
x
2

)
+ (−x+ c1) sin

(
x
2

)
√
2
√

x2 − 2(1 + c1)x+ 2 + c1(2 + c1)

)

y(x) → −2ArcCos
(
cos
(
x
2

)
− sin

(
x
2

)
√
2

)

y(x) → 2ArcCos
(
cos
(
x
2

)
− sin

(
x
2

)
√
2

)

y(x) → −2ArcCos
(
sin
(
x
2

)
− cos

(
x
2

)
√
2

)

y(x) → 2ArcCos
(
sin
(
x
2

)
− cos

(
x
2

)
√
2

)

y(x) → −2ArcCos
(
(x− 2) cos

(
x
2

)
− x sin

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → 2ArcCos
(
(x− 2) cos

(
x
2

)
− x sin

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → −2ArcCos
(
x sin

(
x
2

)
− (x− 2) cos

(
x
2

)√
2(x− 2)x+ 4

)

y(x) → 2ArcCos
(
x sin

(
x
2

)
− (x− 2) cos

(
x
2

)√
2(x− 2)x+ 4

)
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49.1.60 problem 60
Internal problem ID [6351]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 60.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 4 sin(x) + 4 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)=4*sin(x)-4,y(x), singsol=all)� �

y(x) = −2x2 − 4 sin(x) + c1x+ c2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[y''[x]==4*Sin[x]-4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4 sin(x) + x(−2x+ c2) + c1
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49.1.61 problem 61
Internal problem ID [6352]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

yy′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(y(x)*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 17� �
DSolve[y[x]*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c2x+ c1
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49.1.62 problem 62
Internal problem ID [6353]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

yy′′ − 1 = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 51� �
dsolve(y(x)*diff(y(x),x$2)=1,y(x), singsol=all)� �

∫ y(x) 1√
2 ln (_a)− c1

d_a − x− c2 = 0

∫ y(x)
− 1√

2 ln (_a)− c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 93� �
DSolve[y[x]*y''[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(
−erf−1

(
−i

√
2
π

√
ec1(x+ c2)2

)
2 − c1

2

)

y(x) → exp
(
−erf−1

(
i

√
2
π

√
ec1(x+ c2)2

)
2 − c1

2

)
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49.1.63 problem 63
Internal problem ID [6354]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 63.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

yy′′ − x = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x$2)=x,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y''[x]==x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.1.64 problem 64
Internal problem ID [6355]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 64.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y2y′′ − x = 0

3 Solution by Maple
Time used: 0.154 (sec). Leaf size: 107� �
dsolve(y(x)^2*diff(y(x),x$2)=x,y(x), singsol=all)� �

y(x) = RootOf

− ln(x)

−2 1
3

∫ _Z 1

2 1
3_f + 2RootOf

(
AiryBi

(
2_f _Z2+2

2
3

2_f

)
c1_Z + _Z AiryAi

(
2_f _Z2+2

2
3

2_f

)
+AiryBi

(
1, 2_f _Z2+2

2
3

2_f

)
c1 +AiryAi

(
1, 2_f _Z2+2

2
3

2_f

))d_f



+ c2

x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^2*y''[x]==x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.1.65 problem 65
Internal problem ID [6356]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 65.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y2y′′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(y(x)^2*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[y[x]^2*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c2x+ c1
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49.1.66 problem 66
Internal problem ID [6357]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 66.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

3yy′′ − sin(x) = 0

7 Solution by Maple� �
dsolve(3*y(x)*diff(y(x),x$2)=sin(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[3*y[x]*y''[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.1.67 problem 67
Internal problem ID [6358]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 67.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

3yy′′ + y − 5 = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 59� �
dsolve(3*y(x)*diff(y(x),x$2)+y(x)=5,y(x), singsol=all)� �

∫ y(x)
− 3√

30 ln (_a) + 9c1 − 6_a
d_a − x− c2 = 0

∫ y(x) 3√
30 ln (_a) + 9c1 − 6_a

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 41� �
DSolve[3*y[x]*y''[x]+y[x]==5,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

1√
c1 +

2
3(5 log(K[1])−K[1])

dK[1]2 = (x+ c2)2, y(x)
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49.1.68 problem 68
Internal problem ID [6359]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 68.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

ayy′′ + by − c = 0

3 Solution by Maple
Time used: 0.121 (sec). Leaf size: 68� �
dsolve(a*y(x)*diff(y(x),x$2)+b*y(x)=c,y(x), singsol=all)� �

∫ y(x) a√
a (2c ln (_a) + c1a− 2_ab)

d_a − x− c2 = 0

∫ y(x)
− a√

a (2c ln (_a) + c1a− 2_ab)
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 43� �
DSolve[a*y[x]*y''[x]+b*y[x]==c,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

1√
c1 +

2(c log(K[1])− bK[1])
a

dK[1]2 = (x+ c2)2, y(x)



8442



49.1. section 1.0 CHAPTER 49. OWN COLLECTION OF . . .

49.1.69 problem 69
Internal problem ID [6360]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 69.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

ay2y′′ + by2 − c = 0

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 74� �
dsolve(a*y(x)^2*diff(y(x),x$2)+b*y(x)^2=c,y(x), singsol=all)� �

∫ y(x) a_a√
a_a (−2_a2b+ _aac1 − 2c)

d_a − x− c2 = 0

∫ y(x)
− a_a√

a_a (−2_a2b+ _aac1 − 2c)
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.778 (sec). Leaf size: 346� �
DSolve[a*y[x]^2*y''[x]+b*y[x]^2==c,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
(√

−16bc+ a2c12 − ac1
)(√

−16bc+ a2c12 + ac1
)

2
(
1 + 4by(x)√

−16bc+ a2c12 −ac1

)(
1− 4by(x)√

−16bc+ a2c12 +ac1

)(
E

(
i sinh−1

(
2
√

b√
a2c12 − 16bc − ac1

√
y(x)

)
|ac1−

√
a2c12 − 16bc

ac1+
√
a2c12 − 16bc

)
− F

(
i sinh−1

(
2
√

b√
a2c12 − 16bc − ac1

√
y(x)

)
|ac1−

√
a2c12 − 16bc

ac1+
√

a2c12 − 16bc

))
2

16b3y(x)
(
−2(by(x)2+c)

ay(x) + c1
) =(x+c2)2, y(x)
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49.1.70 problem 70
Internal problem ID [6361]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 70.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

ayy′′ + by = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(a*y(x)*diff(y(x),x$2)+b*y(x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = −b x2

2a + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28� �
DSolve[a*y[x]*y''[x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → −bx2

2a + c2x+ c1
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49.1.71 problem 71
Internal problem ID [6362]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 71.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 9x(t) + 4y(t)
y′(t) = −6x(t)− y(t)
z′(t) = 6x(t) + 4y(t) + 3z(t)

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 66� �
dsolve([diff(x(t),t)=9*x(t)+4*y(t),diff(y(t),t)=-6*x(t)-y(t),diff(z(t),t)=6*x(t)+4*y(t)+3*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = c2e5t +
2c3e3t
3 − 2c1e3t

3

y(t) = −c2e5t − c3e3t + c1e3t

z(t) = c2e5t + c3e3t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 95� �
DSolve[{x'[t]==9*x[t]+4*y[t],y'[t]==-6*x[t]-y[t],z'[t]==6*x[t]+4*y[t]+3*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e4t(c1 cosh(t) + (5c1 + 4c2) sinh(t))

y(t) → 3(c1 + c2)e3t − (3c1 + 2c2)e5t

z(t) → e3t
(
3c1
(
e2t − 1

)
+ 2c2

(
e2t − 1

)
+ c3

)
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49.1.72 problem 72
Internal problem ID [6363]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 72.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 3y(t)
y′(t) = 3x(t) + 7y(t)

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 35� �
dsolve([diff(x(t),t)=x(t)-3*y(t),diff(y(t),t)=3*x(t)+7*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e4t(3c2t+ 3c1 − c2)
3

y(t) = e4t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44� �
DSolve[{x'[t]==x[t]-3*y[t],y'[t]==3*x[t]+7*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e4t(−3c1t− 3c2t+ c1)

y(t) → e4t(3(c1 + c2)t+ c2)
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49.1.73 problem 73
Internal problem ID [6364]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 73.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 2y(t)
y′(t) = 2x(t) + 5y(t)

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 35� �
dsolve([diff(x(t),t) = x(t)-2*y(t), diff(y(t),t) = 2*x(t)+5*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e3t(2c2t+ 2c1 − c2)
2

y(t) = e3t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[{x'[t]== x[t]-2*y[t],y'[t] == 2*x[t]+5*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e3t(−2c1t− 2c2t+ c1)

y(t) → e3t(2(c1 + c2)t+ c2)
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49.1.74 problem 74
Internal problem ID [6365]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 74.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 7x(t) + y(t)
y′(t) = −4x(t) + 3y(t)

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 33� �
dsolve([diff(x(t),t) = 7*x(t)+y(t), diff(y(t),t) = -4*x(t)+3*y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e5t(2c2t+ 2c1 + c2)
4

y(t) = e5t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 45� �
DSolve[{x'[t]== 7*x[t]+y[t],y'[t] == -4*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e5t(2c1t+ c2t+ c1)

y(t) → e5t(c2 − 2(2c1 + c2)t)
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49.1.75 problem 75
Internal problem ID [6366]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 75.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)
y′(t) = y(t)
z′(t) = z(t)

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 27� �
dsolve([diff(x(t),t)=x(t)+y(t),diff(y(t),t)=y(t),diff(z(t),t)=z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = (c2t+ c1) et

y(t) = c2et

z(t) = c3et
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3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 62� �
DSolve[{x'[t]== x[t]+y[t],y'[t] == y[t],z'[t]==z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c2t+ c1)

y(t) → c2e
t

z(t) → c3e
t

x(t) → et(c2t+ c1)

y(t) → c2e
t

z(t) → 0
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49.1.76 problem 76
Internal problem ID [6367]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 76.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) + y(t)− z(t)
y′(t) = −x(t) + 2z(t)
z′(t) = −x(t)− 2y(t) + 4z(t)

3 Solution by Maple
Time used: 0.124 (sec). Leaf size: 59� �
dsolve([diff(x(t),t)=2*x(t)+y(t)-z(t),diff(y(t),t)=-x(t)+2*z(t),diff(z(t),t)=-x(t)-2*y(t)+4*z(t)],[x(t), y(t), z(t)], singsol=all)� �

x(t) = −e2t(2c3t+ c2 − 4c3)

y(t) = e2t
(
c3t

2 + c2t+ c1 − 2c3
)

z(t) = e2t
(
c3t

2 + c2t+ c1
)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 94� �
DSolve[{x'[t]== 2*x[t]+y[t]-z[t],y'[t] == -x[t]+2*z[t],z'[t]==-x[t]-2*y[t]+4*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e2t((c2 − c3)t+ c1)

y(t) → 1
2e

2t(−2c1t− (c2 − c3)t(t+ 4) + 2c2)

z(t) → 1
2e

2t(−2c1t− c2t(t+ 4) + c3(t(t+ 4) + 2))
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49.1.77 problem 77
Internal problem ID [6368]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x′ − 4Ak
( x
A

) 3
4 + 3kx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 92� �
dsolve(diff(x(t),t)=4*A*k*(x(t)/A)^(3/4)-3*k*x(t),x(t), singsol=all)� �

t+ ln (256A− 81x(t))
3k −

ln
(
9
√

x(t)
A

+ 16
)

3k +
ln
(
9
√

x(t)
A

− 16
)

3k

+
2 ln

(
3
(

x(t)
A

) 1
4 − 4

)
3k −

2 ln
(
3
(

x(t)
A

) 1
4 + 4

)
3k + c1 = 0

3 Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 51� �
DSolve[x'[t]==4*A*k*(x[t]/A)^(3/4)-3*k*x[t],x[t],t,IncludeSingularSolutions -> True]� �

x(t) → 1
81Ae

−3kt
(
4e 3kt

4 + e
3c1
4

)
4

x(t) → 0

x(t) → 256A
81
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49.1.78 problem 78
Internal problem ID [6369]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 78.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′y

1 +

√
1 + (y′)2

2

+ x = 0
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3 Solution by Maple
Time used: 2.42 (sec). Leaf size: 198� �
dsolve(diff(y(x),x)*y(x)/(1+1/2*sqrt(1+diff(y(x),x)^2))=-x,y(x), singsol=all)� �

y(x) = −
√

−x2 + c1

1 +

√
x2

−x2 + c1
+ 1

2



y(x) =
√

−x2 + c1

1 +

√
x2

−x2 + c1
+ 1

2



y(x) = −

√
−9x2 + 15c1 − 6

√
−3c1x2 + 4c21

3

y(x) =

√
−9x2 + 15c1 − 6

√
−3c1x2 + 4c21

3

y(x) = −

√
−9x2 + 15c1 + 6

√
−3c1x2 + 4c21

3

y(x) =

√
−9x2 + 15c1 + 6

√
−3c1x2 + 4c21

3
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3 Solution by Mathematica
Time used: 0.794 (sec). Leaf size: 153� �
DSolve[y'[x]*y[x]/(1+1/2*Sqrt[1+(y'[x])^2])==-x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3

(
ec1 −

√
−9x2 + 4e2c1

)
y(x) → 1

3

(√
−9x2 + 4e2c1 + ec1

)
y(x) → −

√
−x2 + 4e2c1 − ec1

y(x) →
√
−x2 + 4e2c1 − ec1

y(x) → −
√
−x2

y(x) →
√
−x2
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49.1.79 problem 78
Internal problem ID [6370]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 78.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′y

1 +

√
1 + (y′)2

2

+ x = 0

With initial conditions

[y(0) = 3]

3 Solution by Maple
Time used: 79.141 (sec). Leaf size: 103� �
dsolve([diff(y(x),x)*y(x)/(1+1/2*sqrt(1+diff(y(x),x)^2))=-x,y(0) = 3],y(x), singsol=all)� �
y(x)

=



RootOf
(
2 ln(x) + 2 arctanh

(
_Z√

4_Z 2 + 3x2

)
− 2 ln (−x) + ln

(
_Z 2 + x2)− 2iπ − 2 arctanh

(1
2

)
− 2 ln(3)

)
x < 0

3 x = 0

RootOf
(
2 arctanh

(
_Z√

4_Z 2 + 3x2

)
− ln

(
_Z 2 + x2)− 2 arctanh

(1
2

)
+ 2 ln(3)

)
0 < x

3 Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 35� �
DSolve[{y'[x]*y[x]/(1+1/2*Sqrt[1+(y'[x])^2])==-x,y[0]==3},y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
4− x2 + 1

y(x) →
√
36− x2 − 3
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49.1.80 problem 79
Internal problem ID [6371]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
y

(
1 + a2x√

a2 (x2 + 1)

)
√

a2 (x2 + 1)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = y(x)*(1+ a^2*x/sqrt(a^2*(x^2+1)))/sqrt(a^2*(x^2+1)),y(x), singsol=all)� �

y(x) = c1

(
a2x√
a2

+
√
a2x2 + a2

) 1√
a2 √

x2 + 1

3 Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 61� �
DSolve[y'[x]== y[x]*(1+ a^2*x/Sqrt[a^2*(x^2+1)])/Sqrt[a^2*(x^2+1)],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
−
√
a2 (x2 + 1)

)(√
a2 (x2 + 1) −

√
a2 x

)− 1√
a2

y(x) → 0
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49.1.81 problem 80
Internal problem ID [6372]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 80.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − x2 − y2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 45� �
dsolve(diff(y(x),x)=x^2+y(x)^2,y(x), singsol=all)� �

y(x) =

(
−BesselJ

(
−3

4 ,
x2

2

)
c1 − BesselY

(
−3

4 ,
x2

2

))
x

c1 BesselJ
(1
4 ,

x2

2

)
+ BesselY

(1
4 ,

x2

2

)
3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 93� �
DSolve[y'[x]==x^2+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
−J− 3

4

(
x2

2

)
+ c1J 3

4

(
x2

2

))
J 1

4

(
x2

2

)
+ c1J− 1

4

(
x2

2

)
y(x) →

xJ 3
4

(
x2

2

)
J− 1

4

(
x2

2

)
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49.1.82 problem 81
Internal problem ID [6373]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 81.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 2√y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve([diff(y(x),x) = 2*sqrt(y(x)),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 8� �
DSolve[{y'[x]==2*Sqrt[y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
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49.1.83 problem 82
Internal problem ID [6374]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 82.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

z′′ + 3z′ + 2z − 24 e−3t + 24 e−4t = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(z(t),t$2)+3*diff(z(t),t)+2*z(t)=24*(exp(-3*t)-exp(-4*t)),z(t), singsol=all)� �

z(t) =
(
−e−tc1 − 4 e−3t + 12 e−2t + c2

)
e−t

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 32� �
DSolve[z''[t]+3*z'[t]+2*z[t]==24*(Exp[-3*t]-Exp[-4*t]),z[t],t,IncludeSingularSolutions -> True]� �

z(t) → e−4t(−4 + et
(
12 + et

(
c2e

t + c1
)))
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49.1.84 problem 83
Internal problem ID [6375]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 83.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√
1− y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=sqrt(1-y(x)^2),y(x), singsol=all)� �

y(x) = sin (c1 + x)

3 Solution by Mathematica
Time used: 2.385 (sec). Leaf size: 54� �
DSolve[y'[x]==Sqrt[1-y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tan(x+ c1)√
sec2(x+ c1)

y(x) → tan(x+ c1)√
sec2(x+ c1)

y(x) → −1

y(x) → 1
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49.1.85 problem 84
Internal problem ID [6376]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 84.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + 1− x2 − y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 140� �
dsolve(diff(y(x),x)=x^2+y(x)^2-1,y(x), singsol=all)� �
y(x) =

2c1WhittakerW
(
1 + i

4 ,
1
4 , ix

2)
x
(
c1WhittakerW

(
i
4 ,

1
4 , ix

2
)
+WhittakerM

(
i
4 ,

1
4 , ix

2
))

−
(2ic1x2 − ic1 − c1)WhittakerW

(
i
4 ,

1
4 , ix

2)+ (3 + i)WhittakerM
(
1 + i

4 ,
1
4 , ix

2)+ (2ix2 − i− 1)WhittakerM
(
i
4 ,

1
4 , ix

2)
2x
(
c1WhittakerW

(
i
4 ,

1
4 , ix

2
)
+WhittakerM

(
i
4 ,

1
4 , ix

2
))

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 153� �
DSolve[y'[x]==x^2+y[x]^2-1,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
i
(
xD− 1

2−
i
2
((−1 + i)x) + (1 + i)D 1

2−
i
2
((−1 + i)x)− c1xD− 1

2+
i
2
((1 + i)x) + (1− i)c1D 1

2+
i
2
((1 + i)x)

)
D− 1

2−
i
2
((−1 + i)x) + c1D− 1

2+
i
2
((1 + i)x)

y(x) →
(1 + i)D 1

2+
i
2
((1 + i)x)

D− 1
2+

i
2
((1 + i)x) − ix

8462



49.1. section 1.0 CHAPTER 49. OWN COLLECTION OF . . .

49.1.86 problem 85
Internal problem ID [6377]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 85.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − 2y(x√y − 1) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 9� �
dsolve([diff(y(x),x)= 2*y(x)*(x*sqrt(y(x)) - 1),y(0) = 1],y(x), singsol=all)� �

y(x) = 1
(x+ 1)2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{y'[x]==2*y[x]*(x*sqrt[y[x]-1]),{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
{}
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49.1.87 problem 86
Internal problem ID [6378]
Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 86.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 1
y
+ xy′

y2
= 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 88� �
dsolve(diff(y(x),x$2)=1/y(x)-x/y(x)^2*diff(y(x),x),y(x), singsol=all)� �

y(x) = RootOf

_Z 2

− e
RootOf

x2

tanh2

√

c21+4 (2c2+_Z+2 ln(x))

2c1

c21+4

tanh2

√

c21+4 (2c2+_Z+2 ln(x))

2c1

−c21−4 e_Z−4



− 1 + c1_Z

x

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 77� �
DSolve[y''[x]==1/y[x]-x/y[x]^2*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
−y(x)2

x2 − c1y(x)
x

+ 1
)
−

c1ArcTan
(

2y(x)
x

+c1√
−4− c12

)
√

−4− c12
= − log(x) + c2, y(x)
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49.1.88 problem 87
Internal problem ID [6379]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 87.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 17� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(0) = 0],y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
DSolve[{y''[x]+y'[x]+y[x]==0,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2 sin

(√
3 x

2

)
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49.1.89 problem 88
Internal problem ID [6380]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 88.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

With initial conditions

[y′(0) = 0]

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 29� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=0,D(y)(0) = 0],y(x), singsol=all)� �

y(x) = e−x
2 c1

(
√
3 cos

(√
3 x

2

)
+ sin

(√
3 x

2

))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[{y''[x]+y'[x]+y[x]==0,{y'[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2

(
sin
(√

3 x

2

)
+

√
3 cos

(√
3 x

2

))
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49.1.90 problem 88
Internal problem ID [6381]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 88.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

With initial conditions

[y′(0) = 0, y(0) = 1]

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=0,D(y)(0) = 0, y(0) = 1],y(x), singsol=all)� �

y(x) =
e−x

2

(√
3 sin

(√
3 x
2

)
+ 3 cos

(√
3 x
2

))
3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 47� �
DSolve[{y''[x]+y'[x]+y[x]==0,{y'[0]==0,y[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x/2

(
√
3 sin

(√
3 x

2

)
+ 3 cos

(√
3 x

2

))
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49.1.91 problem 89
Internal problem ID [6382]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 89.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − yy′ − 2x = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 227� �
dsolve(diff(y(x),x$2)-diff(y(x),x)*y(x)=2*x,y(x), singsol=all)� �

y(x) =
4c2WhittakerW

(
ic1

√
2

8 + 1, 14 ,
i

√
2 x2

2

)
x

(
c2WhittakerW

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

)
+WhittakerM

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

))

+

(
−2i

√
2 c2x

2 + i
√
2 c1c2 + 2c2

)
WhittakerW

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

)
+
(
−ic1

√
2 − 6

)
WhittakerM

(
ic1

√
2

8 + 1, 14 ,
i

√
2 x2

2

)
+
(
−2i

√
2 x2 + ic1

√
2 + 2

)
WhittakerM

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

)
2x
(
c2WhittakerW

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

)
+WhittakerM

(
ic1

√
2

8 , 14 ,
i

√
2 x2

2

))

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 163� �
DSolve[y''[x]+y'[x]*y[x]==2*x,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

√
2 x

−
2 4
√
2
(

4
√
2 xD 1

4

(
−
√
2 c1−2

)(i 4
√
2 x
)
+ iD 1

4

(
2−

√
2 c1

)(i 4
√
2 x
)
+ c2D 1

4

(√
2 c1+2

)( 4
√
2 x
))

D 1
4

(
−
√
2 c1−2

) (i 4
√
2 x
)
+ c2D 1

4

(√
2 c1−2

) ( 4
√
2 x
)
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49.1.92 problem 90
Internal problem ID [6383]

Book: Own collection of miscellaneous problems
Section: section 1.0
Problem number: 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − x− x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 280� �
dsolve(diff(y(x),x)-y(x)^2-x-x^2=0,y(x), singsol=all)� �
y(x) =

−
(48ic1x2 + 4c1x2 + 48ic1x+ 4c1x+ 12ic1 + c1) hypergeom

([7
4 −

i
16

]
,
[5
2

]
, i(2x+1)2

4

)
24
(
(2c1x+ c1) hypergeom

([3
4 −

i
16

]
,
[3
2

]
, i(2x+1)2

4

)
+ hypergeom

([1
4 −

i
16

]
,
[1
2

]
, i(2x+1)2

4

))
−

(24ix+ 6x+ 12i+ 3) hypergeom
([5

4 −
i
16

]
,
[3
2

]
, i(2x+1)2

4

)
24
(
(2c1x+ c1) hypergeom

([3
4 −

i
16

]
,
[3
2

]
, i(2x+1)2

4

)
+ hypergeom

([1
4 −

i
16

]
,
[1
2

]
, i(2x+1)2

4

))
−
(−48ic1x2 − 48ic1x− 12ic1 + 48c1) hypergeom

([3
4 −

i
16

]
,
[3
2

]
, i(2x+1)2

4

)
+ (−24ix− 12i) hypergeom

([1
4 −

i
16

]
,
[1
2

]
, i(2x+1)2

4

)
24
(
(2c1x+ c1) hypergeom

([3
4 −

i
16

]
,
[3
2

]
, i(2x+1)2

4

)
+ hypergeom

([1
4 −

i
16

]
,
[1
2

]
, i(2x+1)2

4

))
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3 Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 233� �
DSolve[y'[x]-y[x]^2-x-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
i
(
(2x+ 1)D− 1

2−
i
8

((
−1

2 +
i
2

)
(2x+ 1)

)
+ (2 + 2i)D 1

2−
i
8

((
−1

2 +
i
2

)
(2x+ 1)

)
− c1(2x+ 1)D− 1

2+
i
8

(
(1 + i)x+

(1
2 +

i
2

))
+ (2− 2i)c1D 1

2+
i
8

(
(1 + i)x+

(1
2 +

i
2

)))
2
(
D− 1

2−
i
8

((
−1

2 +
i
2

)
(2x+ 1)

)
+ c1D− 1

2+
i
8

(
(1 + i)x+

(1
2 +

i
2

)))
y(x) →

(1 + i)D 1
2+

i
8

(
(1 + i)x+

(1
2 +

i
2

))
D− 1

2+
i
8

(
(1 + i)x+

(1
2 +

i
2

)) − 1
2i(2x+ 1)
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49.2.1 problem 1
Internal problem ID [6384]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x − i

√
π

√
2 e

(x+2)x
2

)
c1 − 1

3 Solution by Mathematica
Time used: 1.014 (sec). Leaf size: 104� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e−x(x+ 2)

(∫ x

1

1
2e

K[1]K[1]
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1] + c1

)
−
(
c2e

x2
2 +x+2 + x+ 1

)(√
2 (x+ 2)F

(
x+ 2√

2

)
− 1
)
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49.2.2 problem 2
Internal problem ID [6385]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − 2x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-2*x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1 − 2

3 Solution by Mathematica
Time used: 0.41 (sec). Leaf size: 122� �
DSolve[y''[x]-x*y'[x]-x*y[x]-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e−x(x+ 2)

(∫ x

1
eK[1]K[1]

(√
2 − 2F

(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1]

− 1
2
√
π c2Erfi

(
x+ 2√

2

)
+ c1

)
− 2(x+ 1)

(√
2 (x+ 2)F

(
x+ 2√

2

)
− 1
)
+ c2e

x2
2 +x+2
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49.2.3 problem 3
Internal problem ID [6386]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − 3x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-3*x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1 − 3

3 Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 125� �
DSolve[y''[x]-x*y'[x]-x*y[x]-3*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e−x(x+ 2)

(∫ x

1

3
2e

K[1]K[1]
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1]

− 1
2
√
π c2Erfi

(
x+ 2√

2

)
+ c1

)
− 3(x+ 1)

(√
2 (x+ 2)F

(
x+ 2√

2

)
− 1
)
+ c2e

x2
2 +x+2
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49.2.4 problem 4
Internal problem ID [6387]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − x2 − x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 58� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^2-x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1 − x

3 Solution by Mathematica
Time used: 0.755 (sec). Leaf size: 72� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^2-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(
−
√
2π c2(x+ 2)Erfi

(
x+ 2√

2

)
− 2exx+ 2

√
2 c1(x+ 2) + 2c2e

1
2 (x+2)2

)
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49.2.5 problem 5
Internal problem ID [6388]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 64� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1

− x2 + 2x− 2

3 Solution by Mathematica
Time used: 1.501 (sec). Leaf size: 78� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ 1
2e

−x

(
−
√
2π c2(x+2)Erfi

(
x+ 2√

2

)
−2ex((x−2)x+2)+2

√
2 c1(x+2)+2c2e

1
2 (x+2)2

)
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49.2.6 problem 6
Internal problem ID [6389]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy′ − xy − x4 − 6 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 68� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^4-6=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1

− x3 + 3x2 − 6x

3 Solution by Mathematica
Time used: 2.015 (sec). Leaf size: 79� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^4-6==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(
−
√
2π c2(x+ 2)Erfi

(
x+ 2√

2

)
− 2exx((x− 3)x+ 6) + 2

√
2 c1(x+ 2)

+ 2c2e
1
2 (x+2)2

)
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49.2.7 problem 7
Internal problem ID [6390]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy′ − xy − x5 + 24 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 74� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^5+24=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1

− x4 + 4x3 − 12x2 + 12x+ 12

3 Solution by Mathematica
Time used: 1.164 (sec). Leaf size: 86� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^5+24==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(
−
√
2π c2(x+ 2)Erfi

(
x+ 2√

2

)
+ ex(24− 2x(x((x− 4)x+ 12)− 12))

+ 2
√
2 c1(x+ 2) + 2c2e

1
2 (x+2)2

)
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49.2.8 problem 8
Internal problem ID [6391]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1 − 1

3 Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 104� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e−x(x+ 2)

(∫ x

1

1
2e

K[1]K[1]
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1] + c1

)
−
(
c2e

x2
2 +x+2 + x+ 1

)(√
2 (x+ 2)F

(
x+ 2√

2

)
− 1
)
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49.2.9 problem 9
Internal problem ID [6392]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 59� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^2=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1 + 1− x

3 Solution by Mathematica
Time used: 0.911 (sec). Leaf size: 140� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(√
2 (x+ 2)

∫ x

1

1
2e

K[1]K[1]2
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1]

+ ex
(
x2 + x+ 1

)
+

√
2 c1(x+ 2) + c2e

1
2 (x+2)2

)
−

√
2 (x+ 2)

(
x2 + c2e

x2
2 +x+2 + x+ 1

)
F

(
x+ 2√

2

)
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49.2.10 problem 10
Internal problem ID [6393]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy′ − xy − x3 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 250� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x^3=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)
c1

+
e−3x− 1

2x
2−2
(
−i

√
2 e

(x+2)2
2 (x+ 2)

(∫ (
−e−2π(x+ 2) erf

(
i

√
2 (x+2)
2

)
+ i

√
2

√
π e

x(x+4)
2

)
e−

(x+2)x
2 x3dx

)
− 2iπ 3

2 erf
(√

2 (x+1)
2

)
erf
(

i

√
2 (x+2)
2

)
(x+ 2) e 1

2+
1
2x

2+2x + 2
√
π x(x2 + x+ 2) e3x+ 1

2x
2+2 +

√
2 π

(
−2 erf

(√
2 (x+1)

2

)
ex2+4x+ 5

2 + i(x2 + x+ 2) exx erf
(

i

√
2 (x+2)
2

)
(x+ 2)

))
2
√
π
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3 Solution by Mathematica
Time used: 1.112 (sec). Leaf size: 237� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

− 1
2 (x+2)2

(√
2 (x

+ 2)
(
2ex2

2 +x+2
∫ x

1

1
2e

K[1]K[1]3
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1]

−
√
π x
(
x2 + x+ 2

)
Erfi

(
x+ 2√

2

))
− 2e(x+1)(x+2)

(√
eπ

(√
2 − 2(x+ 2)F

(
x+ 2√

2

))
Erf
(
x+ 1√

2

)
+

√
2 e2c2(x+ 2)F

(
x+ 2√

2

))
+ 2ex2

2 +x+2
(
exx
(
x2 + x+ 2

)
+

√
2 c1(x+ 2) + c2e

1
2 (x+2)2

))

8483



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.11 problem 11
Internal problem ID [6394]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − axy′ − bxy − cx = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 83� �
dsolve(diff(y(x),x$2)-a*x*diff(y(x),x)-b*x*y(x)-c*x=0,y(x), singsol=all)� �

y(x) = e− bx
a KummerM

(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c2

+ e− bx
a KummerU

(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c1 −

c

b

3 Solution by Mathematica
Time used: 2.479 (sec). Leaf size: 565� �
DSolve[y''[x]-a*x*y'[x]-b*x*y[x]-c*x==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
bx
a

HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)∫ x

1

a4ce
bK[1]

a 1F1

(
− b2

2a3 ;
1
2 ;
(
K[1]a2+2b

)2
2a3

)
K[1]

b2
(√

2 HermiteH
(

b2

a3
− 1, K[1]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[1]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[1]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[1]a2+2b)2
2a3

)
(K[1]a2 + 2b)

)dK[1]+ 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)∫ x

1
−

a4ce
bK[2]

a HermiteH
(

b2

a3
, K[2]a2+2b√

2 a3/2

)
K[2]

b2
(√

2 HermiteH
(

b2

a3
− 1, K[2]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[2]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[2]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[2]a2+2b)2
2a3

)
(K[2]a2 + 2b)

)dK[2]+c1HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)
+c2 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)

8484



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.12 problem 12
Internal problem ID [6395]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − axy′ − bxy − c x2 = 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 88� �
dsolve(diff(y(x),x$2)-a*x*diff(y(x),x)-b*x*y(x)-c*x^2=0,y(x), singsol=all)� �

y(x) = e− bx
a KummerM

(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c2

+ e− bx
a KummerU

(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c1 +

c(−bx+ a)
b2

3 Solution by Mathematica
Time used: 1.283 (sec). Leaf size: 569� �
DSolve[y''[x]-a*x*y'[x]-b*x*y[x]-c*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
bx
a

HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)∫ x

1

a4ce
bK[1]

a 1F1

(
− b2

2a3 ;
1
2 ;
(
K[1]a2+2b

)2
2a3

)
K[1]2

b2
(√

2 HermiteH
(

b2

a3
− 1, K[1]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[1]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[1]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[1]a2+2b)2
2a3

)
(K[1]a2 + 2b)

)dK[1]+ 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)∫ x

1
−

a4ce
bK[2]

a HermiteH
(

b2

a3
, K[2]a2+2b√

2 a3/2

)
K[2]2

b2
(√

2 HermiteH
(

b2

a3
− 1, K[2]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[2]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[2]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[2]a2+2b)2
2a3

)
(K[2]a2 + 2b)

)dK[2]+c1HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)
+c2 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)

8485



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.13 problem 13
Internal problem ID [6396]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − axy′ − bxy − c x3 = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 524� �
dsolve(diff(y(x),x$2)-a*x*diff(y(x),x)-b*x*y(x)-c*x^3=0,y(x), singsol=all)� �
y(x)

= e− bx
a KummerM

(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c2 + e− bx

a KummerU
(
− b2

2a3 ,
1
2 ,

(a2x+ 2b)2

2a3

)
c1

+

2a4c


∫ −

(
a2x+2b

)
x3 KummerM

(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
e
bx
a

KummerM
(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
(a3−b2)KummerU

(
2a3−b2

2a3 , 12 ,

(
a2x+2b

)2
2a3

)
−2KummerU

(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
KummerM

(
2a3−b2

2a3 , 12 ,

(
a2x+2b

)2
2a3

)
a3
dx

KummerU
(
− b2

2a3 ,
1
2 ,
(
a2x+2b

)2
2a3

)
−

∫ −
(
a2x+2b

)
x3 KummerU

(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
e
bx
a

KummerM
(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
(a3−b2)KummerU

(
2a3−b2

2a3 , 12 ,

(
a2x+2b

)2
2a3

)
−2KummerU

(
− b2

2a3 ,
1
2 ,

(
a2x+2b

)2
2a3

)
KummerM

(
2a3−b2

2a3 , 12 ,

(
a2x+2b

)2
2a3

)
a3
dx

KummerM
(
− b2

2a3 ,
1
2 ,
(
a2x+2b

)2
2a3

) e− bx
a

b2

3 Solution by Mathematica
Time used: 0.407 (sec). Leaf size: 569� �
DSolve[y''[x]-a*x*y'[x]-b*x*y[x]-c*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
bx
a

HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)∫ x

1

a4ce
bK[1]

a 1F1

(
− b2

2a3 ;
1
2 ;
(
K[1]a2+2b

)2
2a3

)
K[1]3

b2
(√

2 HermiteH
(

b2

a3
− 1, K[1]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[1]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[1]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[1]a2+2b)2
2a3

)
(K[1]a2 + 2b)

)dK[1]+ 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)∫ x

1
−

a4ce
bK[2]

a HermiteH
(

b2

a3
, K[2]a2+2b√

2 a3/2

)
K[2]3

b2
(√

2 HermiteH
(

b2

a3
− 1, K[2]a2+2b√

2 a3/2

)
1F1

(
− b2

2a3 ;
1
2 ;

(K[2]a2+2b)2
2a3

)
a3/2 + HermiteH

(
b2

a3
, K[2]a2+2b√

2 a3/2

)
1F1

(
1− b2

2a3 ;
3
2 ;

(K[2]a2+2b)2
2a3

)
(K[2]a2 + 2b)

)dK[2]+c1HermiteH
(
b2

a3
,
a2x+ 2b√
2 a3/2

)
+c2 1F1

(
− b2

2a3 ;
1
2;

(xa2 + 2b)2

2a3

)
8486



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.14 problem 14
Internal problem ID [6397]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − xy − x = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1 − 1

3 Solution by Mathematica
Time used: 5.378 (sec). Leaf size: 99� �
DSolve[y''[x]-y'[x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)
K[1]dK[1]

+Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2]+ 1

4

)
K[2]dK[2]+ c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8487



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.15 problem 15
Internal problem ID [6398]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − xy − x2 = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 72� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^2=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1

− π ex
2

((∫
x2AiryBi

(
x+ 1

4

)
e−x

2 dx

)
AiryAi

(
x+ 1

4

)
−
(∫

x2AiryAi
(
x+ 1

4

)
e−x

2 dx

)
AiryBi

(
x+ 1

4

))

3 Solution by Mathematica
Time used: 4.103 (sec). Leaf size: 103� �
DSolve[y''[x]-y'[x]-x*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)
K[1]2dK[1]

+Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2]+ 1

4

)
K[2]2dK[2]+c1Ai

(
x+ 1

4

)
+c2Bi

(
x+ 1

4

))

8488



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.16 problem 16
Internal problem ID [6399]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − xy − x2 − 1 = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^2-1=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1 − x

3 Solution by Mathematica
Time used: 2.284 (sec). Leaf size: 107� �
DSolve[y''[x]-y'[x]-x*y[x]-x^2-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)(
K[1]2 + 1

)
dK[1]

+ Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2] + 1

4

)(
K[2]2 + 1

)
dK[2] + c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8489



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.17 problem 16
Internal problem ID [6400]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ − xy − x2 − 1 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^2-1=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1 − x

3 Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 107� �
DSolve[y''[x]-y'[x]-x*y[x]-x^2-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)(
K[1]2 + 1

)
dK[1]

+ Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2] + 1

4

)(
K[2]2 + 1

)
dK[2] + c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8490



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.18 problem 17
Internal problem ID [6401]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′ − xy − x2 − 2 = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-x*y(x)-x^2-2=0,y(x), singsol=all)� �

y(x) = ex AiryAi (x+ 1) c2 + ex AiryBi (x+ 1) c1 − x

3 Solution by Mathematica
Time used: 3.62 (sec). Leaf size: 87� �
DSolve[y''[x]-2*y'[x]-x*y[x]-x^2-2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
Ai(x+ 1)

∫ x

1
−e−K[1]πBi(K[1] + 1)

(
K[1]2 + 2

)
dK[1]

+Bi(x+ 1)
∫ x

1
e−K[2]πAi(K[2] + 1)

(
K[2]2 + 2

)
dK[2] + c1Ai(x+ 1) + c2Bi(x+ 1)

)

8491



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.19 problem 18
Internal problem ID [6402]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′ − xy − x2 − 4 = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)-x*y(x)-x^2-4=0,y(x), singsol=all)� �

y(x) = e2xAiryAi (x+ 4) c2 + e2x AiryBi (x+ 4) c1 − x

3 Solution by Mathematica
Time used: 3.815 (sec). Leaf size: 89� �
DSolve[y''[x]-4*y'[x]-x*y[x]-x^2-4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
Ai(x+ 4)

∫ x

1
−e−2K[1]πBi(K[1] + 4)

(
K[1]2 + 4

)
dK[1]

+Bi(x+4)
∫ x

1
e−2K[2]πAi(K[2] + 4)

(
K[2]2 +4

)
dK[2] + c1Ai(x+4)+ c2Bi(x+4)

)

8492



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.20 problem 19
Internal problem ID [6403]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − xy − x3 + 1 = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 75� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^3+1=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1

+ π ex
2

(
AiryBi

(
x+ 1

4

)(∫ (
x3 − 1

)
AiryAi

(
x+ 1

4

)
e−x

2 dx

)
−
(∫ (

x3 − 1
)
AiryBi

(
x+ 1

4

)
e−x

2 dx

)
AiryAi

(
x+ 1

4

))

3 Solution by Mathematica
Time used: 2.215 (sec). Leaf size: 107� �
DSolve[y''[x]-y'[x]-x*y[x]-x^3+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)(
K[1]3 − 1

)
dK[1]

+ Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2] + 1

4

)(
K[2]3 − 1

)
dK[2] + c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8493



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.21 problem 20
Internal problem ID [6404]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ − xy − x3 − x2 = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-x*y(x)-x^3-x^2=0,y(x), singsol=all)� �

y(x) = ex AiryAi (x+ 1) c2 + exAiryBi (x+ 1) c1 − x2 − x+ 4

3 Solution by Mathematica
Time used: 6.506 (sec). Leaf size: 91� �
DSolve[y''[x]-2*y'[x]-x*y[x]-x^3-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
Ai(x+ 1)

∫ x

1
−e−K[1]πBi(K[1] + 1)K[1]2(K[1] + 1)dK[1]

+Bi(x+1)
∫ x

1
e−K[2]πAi(K[2]+1)K[2]2(K[2]+1)dK[2]+c1Ai(x+1)+c2Bi(x+1)

)

8494



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.22 problem 21
Internal problem ID [6405]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1 − x2 + 2

3 Solution by Mathematica
Time used: 2.169 (sec). Leaf size: 107� �
DSolve[y''[x]-y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)(
K[1]3 − 2

)
dK[1]

+ Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2] + 1

4

)(
K[2]3 − 2

)
dK[2] + c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8495



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.23 problem 22
Internal problem ID [6406]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-2*diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = ex AiryAi (x+ 1) c2 + ex AiryBi (x+ 1) c1 − x2 + 4

3 Solution by Mathematica
Time used: 1.966 (sec). Leaf size: 87� �
DSolve[y''[x]-2*y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
Ai(x+ 1)

∫ x

1
−e−K[1]πBi(K[1] + 1)

(
K[1]3 − 2

)
dK[1]

+Bi(x+ 1)
∫ x

1
e−K[2]πAi(K[2] + 1)

(
K[2]3 − 2

)
dK[2] + c1Ai(x+ 1) + c2Bi(x+ 1)

)

8496
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49.2.24 problem 23
Internal problem ID [6407]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4y′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-4*diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = e2xAiryAi (x+ 4) c2 + e2xAiryBi (x+ 4) c1 − x2 + 8

3 Solution by Mathematica
Time used: 2.044 (sec). Leaf size: 89� �
DSolve[y''[x]-4*y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2x
(
Ai(x+ 4)

∫ x

1
−e−2K[1]πBi(K[1] + 4)

(
K[1]3 − 2

)
dK[1]

+Bi(x+4)
∫ x

1
e−2K[2]πAi(K[2] + 4)

(
K[2]3 − 2

)
dK[2] + c1Ai(x+4)+ c2Bi(x+4)

)

8497
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49.2.25 problem 24
Internal problem ID [6408]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 6y′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-6*diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = e3x AiryAi (9 + x) c2 + e3xAiryBi (9 + x) c1 − x2 + 12

3 Solution by Mathematica
Time used: 3.975 (sec). Leaf size: 89� �
DSolve[y''[x]-6*y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e3x
(
Ai(x+ 9)

∫ x

1
−e−3K[1]πBi(K[1] + 9)

(
K[1]3 − 2

)
dK[1]

+Bi(x+9)
∫ x

1
e−3K[2]πAi(K[2] + 9)

(
K[2]3 − 2

)
dK[2] + c1Ai(x+9)+ c2Bi(x+9)

)

8498
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49.2.26 problem 25
Internal problem ID [6409]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 8y′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-8*diff(y(x),x)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = e4x AiryAi (16 + x) c2 + e4x AiryBi (16 + x) c1 − x2 + 16

3 Solution by Mathematica
Time used: 3.964 (sec). Leaf size: 89� �
DSolve[y''[x]-8*y'[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e4x
(
Ai(x+ 16)

∫ x

1
−e−4K[1]πBi(K[1] + 16)

(
K[1]3 − 2

)
dK[1]

+ Bi(x+ 16)
∫ x

1
e−4K[2]πAi(K[2] + 16)

(
K[2]3 − 2

)
dK[2] + c1Ai(x+ 16)

+ c2Bi(x+ 16)
)

8499
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49.2.27 problem 26
Internal problem ID [6410]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − xy − x4 + 3 = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^4+3=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1 − x3 + 3x− 6

3 Solution by Mathematica
Time used: 2.193 (sec). Leaf size: 107� �
DSolve[y''[x]-y'[x]-x*y[x]-x^4+3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)(
K[1]4 − 3

)
dK[1]

+ Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2] + 1

4

)(
K[2]4 − 3

)
dK[2] + c1Ai

(
x+ 1

4

)
+ c2Bi

(
x+ 1

4

))

8500
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49.2.28 problem 27
Internal problem ID [6411]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′ − xy − x3 = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 71� �
dsolve(diff(y(x),x$2)-diff(y(x),x)-x*y(x)-x^3=0,y(x), singsol=all)� �

y(x) = ex
2 AiryAi

(
x+ 1

4

)
c2 + ex

2 AiryBi
(
x+ 1

4

)
c1

+ π ex
2

(
AiryBi

(
x+ 1

4

)(∫
x3AiryAi

(
x+ 1

4

)
e−x

2 dx

)
− AiryAi

(
x+ 1

4

)(∫
x3AiryBi

(
x+ 1

4

)
e−x

2 dx

))

3 Solution by Mathematica
Time used: 4.501 (sec). Leaf size: 103� �
DSolve[y''[x]-y'[x]-x*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2
(
Ai
(
x+ 1

4

)∫ x

1
−e−

K[1]
2 πBi

(
K[1] + 1

4

)
K[1]3dK[1]

+Bi
(
x+ 1

4

)∫ x

1
e−

K[2]
2 πAi

(
K[2]+ 1

4

)
K[2]3dK[2]+c1Ai

(
x+ 1

4

)
+c2Bi

(
x+ 1

4

))

8501
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49.2.29 problem 28
Internal problem ID [6412]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − x3 + 2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-x*y(x)-x^3+2=0,y(x), singsol=all)� �

y(x) = AiryAi(x)c2 +AiryBi(x)c1 − x2

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 141� �
DSolve[y''[x]-x*y[x]-x^3+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4 0F1

(
; 43;

x3

9

)(
x5

1F2

(
4
3;

2
3 ,

7
3;

x3

9

)
− 8x2

1F2

(
1
3;

2
3 ,

4
3;

x3

9

))
+ 0F1

(
; 23;

x3

9

)(
x2

1F2

(
2
3;

4
3 ,

5
3;

x3

9

)
− 1

5x
5
1F2

(
5
3;

4
3 ,

8
3;

x3

9

))
+ c1Ai(x)+ c2Bi(x)

8502
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49.2.30 problem 29
Internal problem ID [6413]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − x6 + 64 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 143� �
dsolve(diff(y(x),x$2)-x*y(x)-x^6+64=0,y(x), singsol=all)� �
y(x) = AiryAi(x)c2 +AiryBi(x)c1

−

(
−

16x6π
(
AiryBi(x)3

1
3−3

5
6 AiryAi(x)

)
hypergeom

([ 7
3
]
,
[ 2
3 ,

10
3
]
,x

3
9

)
21 + x7Γ

(2
3

)2 (3 1
6 AiryBi(x) + 3 2

3 AiryAi(x)
)
hypergeom

([8
3

]
,
[4
3 ,

11
3

]
, x

3

9

)
+

1024π
(
AiryBi(x)3

1
3−3

5
6 AiryAi(x)

)
hypergeom

([ 1
3
]
,
[ 2
3 ,

4
3
]
,x

3
9

)
3 − 256x hypergeom

([2
3

]
,
[4
3 ,

5
3

]
, x

3

9

)
Γ
(2
3

)2 (3 1
6 AiryBi(x) + 3 2

3 AiryAi(x)
))

x

16Γ
(2
3

)
3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 142� �
DSolve[y''[x]-x*y[x]-x^6+64==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0F1

(
; 43;

x3

9

)(
1
7x

8
1F2

(
7
3;

2
3 ,

10
3 ; x

3

9

)
− 64x2

1F2

(
1
3;

2
3 ,

4
3;

x3

9

))
+ 0F1

(
; 23;

x3

9

)(
32x2

1F2

(
2
3;

4
3 ,

5
3;

x3

9

)
− 1

8x
8
1F2

(
8
3;

4
3 ,

11
3 ; x

3

9

))
+ c1Ai(x) + c2Bi(x)

8503
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49.2.31 problem 30
Internal problem ID [6414]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)-x*y(x)-x=0,y(x), singsol=all)� �

y(x) = AiryAi(x)c2 +AiryBi(x)c1 − 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28� �
DSolve[y''[x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → πAi′(x)Bi(x) + c2Bi(x) + Ai(x)(−πBi′(x) + c1)

8504
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49.2.32 problem 31
Internal problem ID [6415]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy − x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x$2)-x*y(x)-x^2=0,y(x), singsol=all)� �

y(x) = AiryAi(x)c2 +AiryBi(x)c1 − x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 30� �
DSolve[y''[x]-x*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → πxAi′(x)Bi(x) + c2Bi(x) + Ai(x)(−πxBi′(x) + c1)

8505
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49.2.33 problem 32
Internal problem ID [6416]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − x3 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 81� �
dsolve(diff(y(x),x$2)-x*y(x)-x^3=0,y(x), singsol=all)� �
y(x) = AiryAi(x)c2 +AiryBi(x)c1

−

(
−

5π
(
AiryBi(x)3

1
3−3

5
6 AiryAi(x)

)
hypergeom

([ 4
3
]
,
[ 2
3 ,

7
3
]
,x

3
9

)
6 + x hypergeom

([5
3

]
,
[4
3 ,

8
3

]
, x

3

9

)
Γ
(2
3

)2 (3 1
6 AiryBi(x) + 3 2

3 AiryAi(x)
))

x4

10Γ
(2
3

)
3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 88� �
DSolve[y''[x]-x*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
20x

5
(
5 0F1

(
; 43;

x3

9

)
1F2

(
4
3;

2
3 ,

7
3;

x3

9

)
− 4 0F1

(
; 23;

x3

9

)
1F2

(
5
3;

4
3 ,

8
3;

x3

9

))
+ c1Ai(x) + c2Bi(x)

8506
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49.2.34 problem 33
Internal problem ID [6417]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − xy − x6 − x3 + 42 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-x*y(x)-x^6-x^3+42=0,y(x), singsol=all)� �

y(x) = AiryAi(x)c2 +AiryBi(x)c1 − x5 − 21x2

3 Solution by Mathematica
Time used: 0.563 (sec). Leaf size: 190� �
DSolve[y''[x]-x*y[x]-x^6-x^3+42==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
280x

2
(
10 0F1

(
; 43;

x3

9

)(
7x3

1F2

(
4
3;

2
3 ,

7
3;

x3

9

)
− 1176 1F2

(
1
3;

2
3 ,

4
3;

x3

9

)
+ 4x6

1F2

(
7
3;

2
3 ,

10
3 ; x

3

9

))
+ 7 0F1

(
; 23;

x3

9

)(
−8x3

1F2

(
5
3;

4
3 ,

8
3;

x3

9

)
+ 840 1F2

(
2
3;

4
3 ,

5
3;

x3

9

)
− 5x6

1F2

(
8
3;

4
3 ,

11
3 ; x

3

9

)))
+ c1Ai(x) + c2Bi(x)

8507
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49.2.35 problem 34
Internal problem ID [6418]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − yx2 − x2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-x^2*y(x)-x^2=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
4 ,

x2

2

)
c2 +

√
x BesselK

(
1
4 ,

x2

2

)
c1 − 1

3 Solution by Mathematica
Time used: 2.65 (sec). Leaf size: 213� �
DSolve[y''[x]-x^2*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→D− 1
2

(√
2 x
)∫ x

1

K[1]2D− 1
2

(
i
√
2 K[1]

)
√
2
(
HermiteH

(
−1

2 , K[1]
) (

iHermiteH
(1
2 , iK[1]

)
+ 2HermiteH

(
−1

2 , iK[1]
)
K[1]

)
− HermiteH

(
−1

2 , iK[1]
)
HermiteH

(1
2 , K[1]

))dK[1]

+ c1


+D− 1

2

(
i
√
2 x
)∫ x

1

K[2]2D− 1
2

(√
2 K[2]

)
√
2
(
HermiteH

(
−1

2 , iK[2]
)
HermiteH

(1
2 , K[2]

)
+ HermiteH

(
−1

2 , K[2]
) (

−iHermiteH
(1
2 , iK[2]

)
− 2HermiteH

(
−1

2 , iK[2]
)
K[2]

))dK[2]

+ c2


8508
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49.2.36 problem 35
Internal problem ID [6419]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − yx2 − x3 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)-x^2*y(x)-x^3=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
4 ,

x2

2

)
c2 +

√
x BesselK

(
1
4 ,

x2

2

)
c1 − x

8509
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3 Solution by Mathematica
Time used: 2.388 (sec). Leaf size: 203� �
DSolve[y''[x]-x^2*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → D− 1
2

(√
2 x
)∫ x

1

−
K[1]3D− 1

2

(
i
√
2 K[1]

)
√
2
(
HermiteH

(
−1

2 , iK[1]
) (

HermiteH
(1
2 , K[1]

)
− 2HermiteH

(
−1

2 , K[1]
)
K[1]

)
− iHermiteH

(
−1

2 , K[1]
)
HermiteH

(1
2 , iK[1]

))dK[1]

+ c1


+D− 1

2

(
i
√
2 x
)∫ x

1

K[2]3D− 1
2

(√
2 K[2]

)
√
2
(
HermiteH

(
−1

2 , iK[2]
) (

HermiteH
(1
2 , K[2]

)
− 2HermiteH

(
−1

2 , K[2]
)
K[2]

)
− iHermiteH

(
−1

2 , K[2]
)
HermiteH

(1
2 , iK[2]

))dK[2]

+ c2
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49.2.37 problem 36
Internal problem ID [6420]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − yx2 − x4 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 120� �
dsolve(diff(y(x),x$2)-x^2*y(x)-x^4=0,y(x), singsol=all)� �
y(x) =

√
x BesselI

(
1
4 ,

x2

2

)
c2 +

√
x BesselK

(
1
4 ,

x2

2

)
c1

−

(√
2 πxBesselI

(
1
4 ,

x2

2

)
Γ
(3
4

)2 hypergeom([32] , [198 , 52] , x4

16

)
+ 2xBesselK

(
1
4 ,

x2

2

)
Γ
(3
4

)2 hypergeom([32] , [54 , 52] , x4

16

)
−

6π2 BesselI
(

1
4 ,

x2
2

)
csgn(x) hypergeom

([ 5
4
]
,
[ 3
4 ,

5
2
]
,x

4
16

)
5

)
x

11
2

12Γ
(3
4

)
π
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3 Solution by Mathematica
Time used: 2.417 (sec). Leaf size: 203� �
DSolve[y''[x]-x^2*y[x]-x^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → D− 1
2

(√
2 x
)∫ x

1

−
K[1]4D− 1

2

(
i
√
2 K[1]

)
√
2
(
HermiteH

(
−1

2 , iK[1]
) (

HermiteH
(1
2 , K[1]

)
− 2HermiteH

(
−1

2 , K[1]
)
K[1]

)
− iHermiteH

(
−1

2 , K[1]
)
HermiteH

(1
2 , iK[1]

))dK[1]

+ c1


+D− 1

2

(
i
√
2 x
)∫ x

1

K[2]4D− 1
2

(√
2 K[2]

)
√
2
(
HermiteH

(
−1

2 , iK[2]
) (

HermiteH
(1
2 , K[2]

)
− 2HermiteH

(
−1

2 , K[2]
)
K[2]

)
− iHermiteH

(
−1

2 , K[2]
)
HermiteH

(1
2 , iK[2]

))dK[2]

+ c2
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49.2.38 problem 37
Internal problem ID [6421]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − yx2 − x4 + 2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)-x^2*y(x)-x^4+2=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
4 ,

x2

2

)
c2 +

√
x BesselK

(
1
4 ,

x2

2

)
c1 − x2
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3 Solution by Mathematica
Time used: 2.769 (sec). Leaf size: 207� �
DSolve[y''[x]-x^2*y[x]-x^4+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → D− 1
2

(√
2 x
)∫ x

1

−
(K[1]4 − 2)D− 1

2

(
i
√
2 K[1]

)
√
2
(
HermiteH

(
−1

2 , iK[1]
) (

HermiteH
(1
2 , K[1]

)
− 2HermiteH

(
−1

2 , K[1]
)
K[1]

)
− iHermiteH

(
−1

2 , K[1]
)
HermiteH

(1
2 , iK[1]

))dK[1]

+ c1


+D− 1

2

(
i
√
2 x
)∫ x

1

(K[2]4 − 2)D− 1
2

(√
2 K[2]

)
√
2
(
HermiteH

(
−1

2 , iK[2]
) (

HermiteH
(1
2 , K[2]

)
− 2HermiteH

(
−1

2 , K[2]
)
K[2]

)
− iHermiteH

(
−1

2 , K[2]
)
HermiteH

(1
2 , iK[2]

))dK[2]

+ c2
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49.2.39 problem 38
Internal problem ID [6422]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2yx2 − x4 + 1 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)-2*x^2*y(x)-x^4+1=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
4 ,

√
2 x2

2

)
c2 +

√
x BesselK

(
1
4 ,

√
2 x2

2

)
c1 −

x2

2

3 Solution by Mathematica
Time used: 1.815 (sec). Leaf size: 288� �
DSolve[y''[x]-2*x^2*y[x]-x^4+1==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→D− 1
2

(
23/4x

)∫ x

1

(K[1]4 − 1)D− 1
2

(
i23/4K[1]

)
i23/4HermiteH

(
−1

2 ,
4
√
2 K[1]

)
HermiteH

(
1
2 , i

4
√
2 K[1]

)
+D− 1

2
(i23/4K[1])

(
2
√
2 K[1]D− 1

2
(23/4K[1])− 23/4D 1

2
(23/4K[1])

)dK[1]+c1

+D− 1
2

(
i23/4x

)∫ x

1

i(K[2]4 − 1)D− 1
2

(
23/4K[2]

)
23/4HermiteH

(
−1

2 ,
4
√
2 K[2]

)
HermiteH

(
1
2 , i

4
√
2 K[2]

)
+ iD− 1

2
(i23/4K[2])

(
23/4D 1

2
(23/4K[2])− 2

√
2 K[2]D− 1

2
(23/4K[2])

)dK[2]+c2



8515



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.40 problem 39
Internal problem ID [6423]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − yx3 − x3 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-x^3*y(x)-x^3=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
5 ,

2x 5
2

5

)
c2 +

√
x BesselK

(
1
5 ,

2x 5
2

5

)
c1 − 1

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 85� �
DSolve[y''[x]-x^3*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
πc2

√
x I 1

5

(
2x5/2

5

)
Root

[
#120 − 25600#110 + 5242880&, 5

]
√
5 Gamma

(
−1

5

)
+
(
1 +

c1
(
x5/2)4/5
x2

)
0F1

(
; 45;

x5

25

)
− 1
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49.2.41 problem 40
Internal problem ID [6424]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − yx3 − x4 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)-x^3*y(x)-x^4=0,y(x), singsol=all)� �

y(x) =
√
x BesselI

(
1
5 ,

2x 5
2

5

)
c2 +

√
x BesselK

(
1
5 ,

2x 5
2

5

)
c1 − x

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 109� �
DSolve[y''[x]-x^3*y[x]-x^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
(
1 +

√
5
)
πc1

√
x I− 1

5

(
2x5/2

5

)
59/20Gamma

(1
5

)
+

Gamma
(1
5

)((
x5/2)4/5 + 5

√
−1 c2x2

52/5

)
I 1

5

(
2x5/2

5

)
54/5x3/2 − x
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49.2.42 problem 41
Internal problem ID [6425]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − x2y − x2 = 0

3 Solution by Maple
Time used: 0.339 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-x^2*y(x)-x^2=0,y(x), singsol=all)� �

y(x) = HT
(
3 2

3 , 3, 2 3 1
3 ,
3 2

3x

3

)
e−xc2 + HT

(
3 2

3 ,−3, 2 3 1
3 ,−3 2

3x

3

)
e

x
(
x2+3

)
3 c1 − 1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^2*y'[x]-x^2*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

8518



49.2. section 2.0 CHAPTER 49. OWN COLLECTION OF . . .

49.2.43 problem 42
Internal problem ID [6426]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x3 − yx3 − x3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$2)-x^3*diff(y(x),x)-x^3*y(x)-x^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^3*y'[x]-x^3*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.2.44 problem 43
Internal problem ID [6427]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − xy − x = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)-x=0,y(x), singsol=all)� �

y(x) = e−x(x+ 2) c2 +
(
π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x − i

√
π

√
2 e

(x+2)x
2

)
c1 − 1

3 Solution by Mathematica
Time used: 0.761 (sec). Leaf size: 104� �
DSolve[y''[x]-x*y'[x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 e−x(x+ 2)

(∫ x

1

1
2e

K[1]K[1]
(√

2 − 2F
(
K[1] + 2√

2

)
(K[1] + 2)

)
dK[1] + c1

)
−
(
c2e

x2
2 +x+2 + x+ 1

)(√
2 (x+ 2)F

(
x+ 2√

2

)
− 1
)
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49.2.45 problem 44
Internal problem ID [6428]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − yx− x2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-x*y(x)-x^2=0,y(x), singsol=all)� �

y(x) = ex3
6
√
x BesselI

(
1
6 ,

x3

6

)
c2 + ex3

6
√
x BesselK

(
1
6 ,

x3

6

)
c1 −

x

2

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 224� �
DSolve[y''[x]-x^2*y'[x]-x*y[x]-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
e

x3
6

(
12(x3)5/6Gamma

(1
6

)
Gamma

(7
6

)
I 1

6

(
x3

6

)
1F1

(
−2

3 ;−
1
3 ;−

x3

3

)
+ 3

√
2 32/3 6√

x3 x6Gamma
(1
6

)
Gamma

(5
6

)
I− 1

6

(
x3

6

)
1F1

(
2
3 ;

7
3 ;−

x3

3

)
− 4Gamma

(7
6

) (
6 3
√
2 32/3c1x5/2Gamma

(5
6

)
I− 1

6

(
x3

6

)
+Gamma

(1
6

) (
3(x3)5/6 + 2 3

√
−1 32/3c2x5/2

)
I 1

6

(
x3

6

)))
24 22/335/6x2Gamma

(7
6

)
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49.2.46 problem 45
Internal problem ID [6429]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − x2y − x3 − x2 = 0

3 Solution by Maple
Time used: 0.332 (sec). Leaf size: 57� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-x^2*y(x)-x^3-x^2=0,y(x), singsol=all)� �

y(x) = HT
(
3 2

3 , 3, 2 3 1
3 ,
3 2

3x

3

)
e−xc2 + HT

(
3 2

3 ,−3, 2 3 1
3 ,−3 2

3x

3

)
e

x
(
x2+3

)
3 c1 − x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^2*y'[x]-x^2*y[x]-x^3-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.2.47 problem 46
Internal problem ID [6430]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − x3y − x4 − x2 = 0

3 Solution by Maple
Time used: 0.396 (sec). Leaf size: 75� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-x^3*y(x)-x^4-x^2=0,y(x), singsol=all)� �

y(x) = e− 1
2x

2+xHT
(
2 3 2

3 ,−3,−3 3 1
3 ,
3 2

3 (x+ 1)
3

)
c2

+ e 1
3x

3+ 1
2x

2−xHT
(
2 3 2

3 , 3,−3 3 1
3 ,−3 2

3 (x+ 1)
3

)
c1 − x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^2*y'[x]-x^3*y[x]-x^4-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.2.48 problem 47
Internal problem ID [6431]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x
− xy − x2 − 1

x
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-1/x*diff(y(x),x)-x*y(x)-x^2-1/x=0,y(x), singsol=all)� �

y(x) = xBesselI
(
2
3 ,

2x 3
2

3

)
c2 + xBesselK

(
2
3 ,

2x 3
2

3

)
c1 − x

3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 138� �
DSolve[y''[x]-1/x*y'[x]-x*y[x]-x^2-1/x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x 0F1

(
; 53;

x3

9

)(
x3

1F2

(
2
3;

1
3 ,

5
3;

x3

9

)
− 2 1F2

(
−1
3;

1
3 ,

2
3;

x3

9

))
− 1

8x 0F1

(
; 13;

x3

9

)(
x3

1F2

(
4
3;

5
3 ,

7
3;

x3

9

)
+ 4 1F2

(
1
3;

4
3 ,

5
3;

x3

9

))
+ c1Ai′(x) + c2Bi′(x)
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49.2.49 problem 48
Internal problem ID [6432]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x
− yx2 − x3 − 1

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x$2)-1/x*diff(y(x),x)-x^2*y(x)-x^3-1/x=0,y(x), singsol=all)� �

y(x) = sinh
(
x2

2

)
c2 + cosh

(
x2

2

)
c1 − x

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 34� �
DSolve[y''[x]-1/x*y'[x]-x^2*y[x]-x^3-1/x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(
x2

2

)
+ ic2 sinh

(
x2

2

)
− x
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49.2.50 problem 49
Internal problem ID [6433]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x
− yx3 − x4 − 1

x
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(y(x),x$2)-1/x*diff(y(x),x)-x^3*y(x)-x^4-1/x=0,y(x), singsol=all)� �

y(x) = xBesselI
(
2
5 ,

2x 5
2

5

)
c2 + xBesselK

(
2
5 ,

2x 5
2

5

)
c1 − x

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 316� �
DSolve[y''[x]-1/x*y'[x]-x^3*y[x]-x^4-1/x==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

5
(
x5/2)13/5Gamma( 45 )Gamma( 75 )I 2

5

(
2x5/2

5

)
1F2

(
4
5 ;

3
5 ,

9
5 ;

x5
25

)
Gamma( 95 ) −

5
√
5 (x5/2)7/5Gamma( 15 )Gamma( 35 )I− 2

5

(
2x5/2

5

)
1F2

(
1
5 ;

6
5 ,

7
5 ;

x5
25

)
Gamma( 65 ) +

5
(
x5/2)3/5Gamma(− 1

5
)Gamma( 75 )I 2

5

(
2x5/2

5

)
1F2

(
− 1

5 ;
3
5 ,

4
5 ;

x5
25

)
Gamma( 45 ) + 5

√
5 x5/2

(
−

x5(x5/2)2/5Gamma( 35 )Gamma( 65 )I− 2
5

(
2x5/2

5

)
1F2

(
6
5 ;

7
5 ,

11
5 ;x

5
25

)
Gamma( 115 ) + 10

(
c1Gamma

(3
5

)
I− 2

5

(
2x5/2

5

)
+ (−1)2/5c2Gamma

(7
5

)
I 2

5

(
2x5/2

5

)))
10 53/5x3/2
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49.2.51 problem 50
Internal problem ID [6434]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x3 − xy − x3 − x2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$2)-x^3*diff(y(x),x)-x*y(x)-x^3-x^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^3*y'[x]-x*y[x]-x^3-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.2.52 problem 51
Internal problem ID [6435]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x3y′ − x2y − x3 = 0

3 Solution by Maple
Time used: 0.306 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)-x^3*diff(y(x),x)-x^2*y(x)-x^3=0,y(x), singsol=all)� �

y(x) = KummerM
(
1
2 ,

5
4 ,

x4

4

)
xc2 +KummerU

(
1
2 ,

5
4 ,

x4

4

)
xc1 −

x

2
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3 Solution by Mathematica
Time used: 0.488 (sec). Leaf size: 274� �
DSolve[y''[x]-x^3*y'[x]-x^2*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1F1

(
1
4;

3
4;

x4

4

)
∫ x

1

1

1F1

(
1
4 ;

3
4 ;

K[1]4
4

)(3 1F1
(

1
2 ;

9
4 ;

K[1]4
4

)
5 1F1

(
1
2 ;

5
4 ;

K[1]4
4

) − 1
K[1]4

)
− 2

3 1F1

(
1
4 ;

7
4 ;

K[1]4
4

)dK[1]

+ c1


+1
2x 1F1

(
1
2;

5
4;

x4

4

) 4
√
−1

√
2
∫ x

1

(15− 15i) 1F1

(
1
4 ;

3
4 ;

K[2]4
4

)
K[2]3

3 1F1

(
1
4 ;

3
4 ;

K[2]4
4

)(
2 1F1

(
3
2 ;

9
4 ;

K[2]4
4

)
K[2]4 + 5 1F1

(
1
2 ;

5
4 ;

K[2]4
4

))
− 5 1F1

(
1
2 ;

5
4 ;

K[2]4
4

)
1F1

(
5
4 ;

7
4 ;

K[2]4
4

)
K[2]4

dK[2]

+ (1 + i)c2
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49.2.53 problem 52
Internal problem ID [6436]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x3 − yx3 − x4 − x3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$2)-x^3*diff(y(x),x)-x^3*y(x)-x^4-x^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-x^3*y'[x]-x^3*y[x]-x^4-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.2.54 problem 50
Internal problem ID [6437]

Book: Own collection of miscellaneous problems
Section: section 2.0
Problem number: 50.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − y′x3 − yx2 − x3 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$3)-x^3*diff(y(x),x)-x^2*y(x)-x^3=0,y(x), singsol=all)� �

y(x) = −x

2 + c1 hypergeom
([

1
5

]
,

[
3
5 ,

4
5

]
,
x5

25

)
+ c2x hypergeom

([
2
5

]
,

[
4
5 ,

6
5

]
,
x5

25

)
+ c3x

2 hypergeom
([

3
5

]
,

[
6
5 ,

7
5

]
,
x5

25

)

3 Solution by Mathematica
Time used: 7.718 (sec). Leaf size: 2542� �
DSolve[y'''[x]-x^3*y'[x]-x^2*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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49.3.1 problem 1
Internal problem ID [6438]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′c+ ky = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$2)+c*diff(y(x),x)+k*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
− c

2+
√
c2−4k

2

)
x
+ c2e

(
− c

2−
√
c2−4k

2

)
x

3 Solution by Mathematica
Time used: 5.66 (sec). Leaf size: 2542� �
DSolve[y'''[x]-x^3*y'[x]-x^2*y[x]-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

8533



49.3. section 3.0 CHAPTER 49. OWN COLLECTION OF . . .

49.3.2 problem 2
Internal problem ID [6439]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

w′ + 1
2 +

√
1− 12w

2 = 0

With initial conditions

[w(1) = −1]

3 Solution by Maple
Time used: 1.16 (sec). Leaf size: 66� �
dsolve([diff(w(z),z) = -1/2 - sqrt(1/4 - 3*w(z)),w(1) = -1],w(z), singsol=all)� �
w(z) = RootOf

(
−iπ − 2

√
1− 12_Z + ln (_Z )− ln

(
−1 +

√
1− 12_Z

)
+ ln

(
1 +

√
1− 12_Z

)
− ln

(
1 +

√
13
)
+ 2

√
13 + ln

(
−1 +

√
13
)
+ 6z − 6

)
3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 105� �
DSolve[{w'[z] == -1/2 - Sqrt[1/4 - 3*w[z]],{w[1] == -1}},w[z],z,IncludeSingularSolutions -> True]� �

w(z)→− 1
12ProductLog

((√
13 −1

)
e−3z+

√
13 +2

)(
ProductLog

((√
13 −1

)
e−3z+

√
13 +2

)
+ 2
)

w(z)→− 1
12ProductLog

((√
13 −1

)
e−3z+

√
13 +2

)(
ProductLog

((√
13 −1

)
e−3z+

√
13 +2

)
+ 2
)
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49.3.3 problem 3
Internal problem ID [6440]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y(0) = 1]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 20� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),y(0) = 1],y(x), singsol=all)� �

y(x) = (2c2 + 1) sin(x)
2 − cos(x) (x− 2)

2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[{y''[x]+y[x]==Sin[x],{y[0] == 1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x cos(x) + cos(x) + c2 sin(x)

8535



49.3. section 3.0 CHAPTER 49. OWN COLLECTION OF . . .

49.3.4 problem 4
Internal problem ID [6441]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(0) = 1]

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 18� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(0) = 1],y(x), singsol=all)� �

y(x) = (−x+ 2c1) cos(x)
2 + 3 sin(x)

2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[0] == 1}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3 sin(x)
2 +

(
−x

2 + c1
)
cos(x)
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49.3.5 problem 5
Internal problem ID [6442]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(0) = 1, y(0) = 0]

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 14� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(0) = 1, y(0) = 0],y(x), singsol=all)� �

y(x) = 3 sin(x)
2 − x cos(x)

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 19� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[0] == 1,y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(3 sin(x)− x cos(x))
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49.3.6 problem 6
Internal problem ID [6443]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y(1) = 0]

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 37� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),y(1) = 0],y(x), singsol=all)� �

y(x) =
((1− x) cos(x) + (2c2 + 1) sin(x)) cos(1)− 2

(
c2 + 1

2

)
sin(1) cos(x)

2 cos(1)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[{y''[x]+y[x]==Sin[x],{y[0] == 0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2x cos(x) + c2 sin(x)
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49.3.7 problem 7
Internal problem ID [6444]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0]

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 31� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0],y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)
(
1
2 + cos(1)c2

sin(1)

)
+ sin(x)

2 − x cos(x)
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[1] == 0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x)− ((x− 2c1) cos(x)) + (−1 + 2c1) tan(1) sin(x))
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49.3.8 problem 8
Internal problem ID [6445]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0, y(0) = 0]

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 24� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0, y(0) = 0],y(x), singsol=all)� �

y(x) = −sin(x) sin(1)
2 cos(1) + sin(x)

2 − x cos(x)
2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x)− x cos(x)− tan(1) sin(x))
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49.3.9 problem 9
Internal problem ID [6446]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0, y(2) = 0]

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 77� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0, y(2) = 0],y(x), singsol=all)� �
y(x)

= (((2− x) cos(x) + sin(x)) cos(2)− cos(x) sin(2)) cos(1)− (− sin(x) cos(2) + cos(x) sin(2) (x− 1)) sin(1)
2 cos(1) cos(2) + 2 sin(1) sin(2)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 35� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[1] == 0,y[2]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(−2(1 + sin(2))(tan(1)− 1) sin(x)− 2 cos(x)(x− 1 + sin(2)− cos(2)))

8541



49.3. section 3.0 CHAPTER 49. OWN COLLECTION OF . . .

49.3.10 problem 10
Internal problem ID [6447]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0, y(0) = 0]

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 24� �
dsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(1) = 0, y(0) = 0],y(x), singsol=all)� �

y(x) = −sin(x) sin(1)
2 cos(1) + sin(x)

2 − x cos(x)
2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[{y''[x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x)− x cos(x)− tan(1) sin(x))
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49.3.11 problem 11
Internal problem ID [6448]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0, y(2) = 0]

3 Solution by Maple
Time used: 0.236 (sec). Leaf size: 144� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) = 0, y(2) = 0],y(x), singsol=all)� �
y(x)

=
2 sin(1)

(
cos
(√

3 x
2

)
sin
(√

3
)
− sin

(√
3 x
2

)
cos
(√

3
))

e−x
2+

1
2 − cos(2)

((
sin
(√

3
2

)
−

√
3 cos

(√
3
2

))
cos
(√

3 x
2

)
− sin

(√
3 x
2

)(
sin
(√

3
2

)√
3 + cos

(√
3
2

)))
e−x

2+1 − cos(x)
(√

3 cos
(√

3
2

)
+ sin

(√
3
2

))
√
3 cos

(√
3
2

)
+ sin

(√
3
2

)

3 Solution by Mathematica
Time used: 0.947 (sec). Leaf size: 5764� �
DSolve[{y'''[x]+y'[x]+y[x]==Sin[x],{y'[1] == 0,y[2]==0}},y[x],x,IncludeSingularSolutions -> True]� �
Too large to display

8543



49.3. section 3.0 CHAPTER 49. OWN COLLECTION OF . . .

49.3.12 problem 12
Internal problem ID [6449]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0]

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 80� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) = 0],y(x), singsol=all)� �
y(x)

=
2 sin(1)e−x

2+
1
2 cos

(√
3 x
2

)
+ c2e−

x
2

(√
3 cos

(√
3
2

)
− sin

(√
3
2

))
cos
(√

3 x
2

)
+
(
sin
(√

3
2

)√
3 + cos

(√
3
2

))(
c2e−

x
2 sin

(√
3 x
2

)
− cos(x)

)
sin
(√

3
2

)√
3 + cos

(√
3
2

)
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3 Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 337� �
DSolve[{y'''[x]+y'[x]+y[x]==Sin[x],{y'[1] == 0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
186Root

[
#16 − 3#15 + 7#14 − 9#13 + 7#12 − 3#1

+ 1&, 1
] (

186
(
c1 exp

(
Root

[
#13 +#1− 1&, 3

]
+ (x− 2)Root

[
#13 +#1+ 1&, 3

])
+c2Root

[
#16+3#15+7#14+9#13+7#12+3#1+1&, 4

]
exp

(
(x−1)Root

[
#13+#1+1&, 3

]
+Root

[
#13+#1+1&, 2

])
+c2Root

[
#16−3#15+7#14−9#13+7#12−3#1+1&, 4

]
exp

(
xRoot

[
#13+#1+1&, 2

])
+c1Root

[
#16−3#15+7#14−9#13+7#12−3#1+1&, 4

]
exp

(
xRoot

[
#13+#1+1&, 1

]))
+ 6 cos(1)Root

[
#13 + 31#12 + 29791&, 1

]
exp

(
(x− 1)Root

[
#13 +#1+ 1&, 3

])
+ 31 sin(x)

(
3 + Root

[
#16 + 117#14 + 1539#12 + 22599&, 4

]))
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49.3.13 problem 13
Internal problem ID [6450]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) = 0

With initial conditions

[y′(1) = 0, y(2) = 0]

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 144� �
dsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) = 0, y(2) = 0],y(x), singsol=all)� �
y(x)

=
2 sin(1)

(
cos
(√

3 x
2

)
sin
(√

3
)
− sin

(√
3 x
2

)
cos
(√

3
))

e−x
2+

1
2 − cos(2)

((
sin
(√

3
2

)
−

√
3 cos

(√
3
2

))
cos
(√

3 x
2

)
− sin

(√
3 x
2

)(
sin
(√

3
2

)√
3 + cos

(√
3
2

)))
e−x

2+1 − cos(x)
(√

3 cos
(√

3
2

)
+ sin

(√
3
2

))
√
3 cos

(√
3
2

)
+ sin

(√
3
2

)

3 Solution by Mathematica
Time used: 0.7 (sec). Leaf size: 5764� �
DSolve[{y'''[x]+y'[x]+y[x]==Sin[x],{y'[1] == 0,y[2]==0}},y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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49.3.14 problem 14
Internal problem ID [6451]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 14.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + y′ + y − x = 0

With initial conditions

[y′(0) = 0, y(0) = 0, y′′(0) = 1]

3 Solution by Maple
Time used: 0.338 (sec). Leaf size: 359� �
dsolve([diff(y(x),x$3)+diff(y(x),x)+y(x)=x,D(y)(0) = 0, y(0) = 0, (D@@2)(y)(0) = 1],y(x), singsol=all)� �
y(x)

=

10 e−
(
108+12

√
93

) 1
3
(
−12+

(
−9+

√
93

)(
108+12

√
93

) 1
3
)
x

144

(108 + 12
√
3

√
31
) 1

3 √3
√
31 +

3
√
31

√
3
(
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√
3
√
31

) 2
3

5 − 6
√
3
√
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(
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√
3
√
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) 1
3
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31
(
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√
3
√
31

) 2
3

5 + 114
5
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(
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√
3
√
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3 √3
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√
3
√
31

) 1
3 √3

√
31 −9

(
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√
3
√
31

) 1
3
+12

x

144

− 78 e−
(
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√
93
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3
(
−12+

(
−9+

√
93

)(
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√
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3
)
x

144

((√
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√
31
13
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√
31
) 1
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√
3
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√
31
13

)
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(
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√
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√
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√
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3
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(
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√
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√
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√
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)
x
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√
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√
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3
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3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 731� �
DSolve[{y'''[x]+y'[x]+y[x]==x,{y'[1] == 0,y[0]==0,y''[0]==1}},y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
Root

[
#16 + 3#15 + 11#14 + 23#13 + 17#12 + 3#1+ 9&, 5

]
exp

(
xRoot

[
#13 +#1+ 1&, 3

]
+ Root

[
#13 +#1+ 1&, 2

])
+ (x− 1)Root

[
#16 + 11#14 + 38#12 + 31&, 2

]
exp

(
Root

[
#13 +#1+ 1&, 3

])
+ Root

[
#16 + 3#15 + 11#14 + 23#13 + 17#12 + 3#1+ 9&, 2

]
exp

(
Root

[
#13 +#1+ 1&, 1

]
+ xRoot

[
#13 +#1+ 1&, 2

])
+ Root

[
#16 − 3#15 + 11#14 − 23#13 + 17#12 − 3#1+ 9&, 6

]
exp

(
Root

[
#13 +#1+ 1&, 1

]
+ xRoot

[
#13 +#1+ 1&, 3

])
+ Root

[
#13 +#1+ 1&, 2

] (
−1 + Root

[
#13 +#1+ 1&, 3

]2) exp (xRoot[#13 +#1+ 1&, 1
]
+ Root

[
#13 +#1+ 1&, 2

])
−
(
−1 + Root

[
#13 +#1+ 1&, 2

]2)Root[#13 +#1+ 1&, 3
]
exp

(
xRoot

[
#13 +#1+ 1&, 1

]
+ Root

[
#13 +#1+ 1&, 3

])
+
(
Root

[
#13 +#1+ 1&, 1

]2 − 1
)
Root

[
#13 +#1+ 1&, 3

]
exp

(
xRoot

[
#13 +#1+ 1&, 2

]
+ Root

[
#13 +#1+ 1&, 3

])
+ Root

[
#16 − 2#14 +#12 + 31&, 1

]
exp

(
xRoot

[
#13 +#1+ 1&, 3

])
+ Root

[
#16 − 2#14 +#12 + 31&, 5

]
exp

(
xRoot

[
#13 +#1+ 1&, 2

])
+ (x− 1)Root

[
#16 + 11#14 + 38#12 + 31&, 6

]
exp

(
Root

[
#13 +#1+ 1&, 2

])
+ (x− 1)Root

[
#16 + 11#14 + 38#12 + 31&, 4

]
exp

(
Root

[
#13 +#1+ 1&, 1

])
+ Root

[
#16 − 2#14 +#12 + 31&, 4

]
exp

(
xRoot

[
#13 +#1+ 1&, 1

])
Root

[
#16 + 11#14 + 38#12 + 31&, 2

]
exp

(
Root

[
#13 +#1+ 1&, 3

])
+ Root

[
#16 + 11#14 + 38#12 + 31&, 6

]
exp

(
Root

[
#13 +#1+ 1&, 2

])
+ Root

[
#16 + 11#14 + 38#12 + 31&, 4

]
exp

(
Root

[
#13 +#1+ 1&, 1

])
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49.3.15 problem 15
Internal problem ID [6452]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + y′x3 − 4yx2 − 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve(x^4*diff(y(x),x$2)+x^3*diff(y(x),x)-4*x^2*y(x)=1,y(x), singsol=all)� �

y(x) = x2c2 +
c1
x2 + −1− 4 ln(x)

16x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29� �
DSolve[x^4*y''[x]+x^3*y'[x]-4*x^2*y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 16c2x4 − 4 log(x)− 1 + 16c1
16x2
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49.3.16 problem 16
Internal problem ID [6453]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + y′x3 − 4yx2 − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^4*diff(y(x),x$2)+x^3*diff(y(x),x)-4*x^2*y(x)=x,y(x), singsol=all)� �

y(x) = x2c2 +
c1
x2 − 1

3x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[x^4*y''[x]+x^3*y'[x]-4*x^2*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1

x2 − 1
3x
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49.3.17 problem 17
Internal problem ID [6454]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ − 4y − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)-4*y(x) = x,y(x), singsol=all)� �

y(x) = x2c2 +
c1
x2 − x

3

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]+x*y'[x]-4*y[x] == x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1

x2 − x

3
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49.3.18 problem 18
Internal problem ID [6455]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 18.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x4y′′′ + x3y′′ + x2y′ + xy = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 182� �
dsolve(x^4*diff(y(x),x$3)+x^3*diff(y(x),x$2)+x^2*diff(y(x),x)+x*y(x)= 0,y(x), singsol=all)� �
y(x)

= c1x
−
(
188+12

√
249

) 2
3 −4

(
188+12

√
249

) 1
3 −8

6
(
188+12

√
249

) 1
3

+ c2x

−8+
(
188+12

√
249

) 2
3 +8

(
188+12

√
249

) 1
3

12
(
188+12

√
249

) 1
3 sin


((

188 + 12
√
249

) 2
3 √3 + 8

√
3
)
ln(x)

12
(
188 + 12

√
249

) 1
3



+ c3x

−8+
(
188+12

√
249

) 2
3 +8

(
188+12

√
249

) 1
3

12
(
188+12

√
249

) 1
3 cos


((

188 + 12
√
249

) 2
3 √3 + 8

√
3
)
ln(x)

12
(
188 + 12

√
249

) 1
3


3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 81� �
DSolve[x^4*y'''[x]+x^3*y''[x]+x^2*y'[x]+x*y[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1x

Root
[
#13−2#12+2#1+1&,1

]
+ c3x

Root
[
#13−2#12+2#1+1&,3

]
+ c2x

Root
[
#13−2#12+2#1+1&,2

]
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49.3.19 problem 19
Internal problem ID [6456]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 19.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x4y′′′ + x3y′′ + x2y′ + xy − x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 220� �
dsolve(x^4*diff(y(x),x$3)+x^3*diff(y(x),x$2)+x^2*diff(y(x),x)+x*y(x)= x,y(x), singsol=all)� �

y(x) = 1 + c1x

(
188+12

√
249

) 2
3
√
249

32 −
47
(
188+12

√
249

) 2
3

96 −
(
188+12

√
249

) 1
3

6 + 2
3

+c2x
−
(
188+12

√
249

) 2
3
√
249

64 +
47
(
188+12

√
249

) 2
3

192 +
(
188+12

√
249

) 1
3

12 + 2
3 cos


(
188 + 12

√
249

) 1
3 √3

(
3
(
188 + 12

√
249

) 1
3 √249 − 47

(
188 + 12

√
249

) 1
3 + 16

)
ln(x)

192



+c3x
−
(
188+12

√
249

) 2
3
√
249

64 +
47
(
188+12

√
249

) 2
3

192 +
(
188+12

√
249

) 1
3

12 + 2
3 sin


(
188 + 12

√
249

) 1
3 √3

(
3
(
188 + 12

√
249

) 1
3 √249 − 47

(
188 + 12

√
249

) 1
3 + 16

)
ln(x)

192


3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 82� �
DSolve[x^4*y'''[x]+x^3*y''[x]+x^2*y'[x]+x*y[x]== x,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1x

Root
[
#13−2#12+2#1+1&,1

]
+ c3x

Root
[
#13−2#12+2#1+1&,3

]
+ c2x

Root
[
#13−2#12+2#1+1&,2

]
+ 1
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49.3.20 problem 20
Internal problem ID [6457]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 20.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

5x5y′′′′ + 4x4y′′′ + x2y′ + xy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 38� �
dsolve(5*x^5*diff(y(x),x$4)+4*x^4*diff(y(x),x$3)+x^2*diff(y(x),x)+x*y(x)= 0,y(x), singsol=all)� �

y(x) =
4∑

_a=1

xRootOf
(
5_Z4−26_Z3+43_Z2−21_Z+1,index=_a

)
_C_a

3 Solution by Mathematica
Time used: 1.406 (sec). Leaf size: 1819� �
DSolve[5*x^5*y''''[x]+4*x^4*y'''[x]+x^2*y'[x]+x*y[x]== Sin[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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49.3.21 problem 21
Internal problem ID [6458]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + 1 + (y′)2 = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 27� �
dsolve((1+x^2)*diff(y(x),x$2)+1+diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = x

c1
+ ln (c1x− 1) + ln (c1x− 1)

c21
+ c2

3 Solution by Mathematica
Time used: 6.866 (sec). Leaf size: 33� �
DSolve[(1+x^2)*y''[x]+1+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(c1) + csc2(c1) log(−x sin(c1)− cos(c1)) + c2
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49.3.22 problem 22
Internal problem ID [6459]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 + 1

)
y′′ + 1 + (y′)2 − x = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 1000� �
dsolve((1+x^2)*diff(y(x),x$2)+1+diff(y(x),x)^2=x,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^2)*y''[x]+1+(y'[x])^2==x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.3.23 problem 23
Internal problem ID [6460]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + x(y′)2 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 22� �
dsolve((1+x^2)*diff(y(x),x$2)+1+x*diff(y(x),x)^2=1,y(x), singsol=all)� �

y(x) =
∫ 2

ln (x2 + 1) + 2c1
dx+ c2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 31� �
DSolve[(1+x^2)*y''[x]+1+x*(y'[x])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

2
log (K[1]2 + 1)− 2c1

dK[1] + c2
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49.3.24 problem 24
Internal problem ID [6461]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve (
x2 + 1

)
y′′ + y(y′)2 = 0

7 Solution by Maple� �
dsolve((1+x^2)*diff(y(x),x$2)+y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^2)*y''[x]+y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.3.25 problem 25
Internal problem ID [6462]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 14� �
dsolve((1+x^2)*diff(y(x),x$2)+diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) =
∫ 1

arctan(x) + c1
dx+ c2

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 25� �
DSolve[(1+x^2)*y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

1
ArcTan(K[1])− c1

dK[1] + c2
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49.3.26 problem 26
Internal problem ID [6463]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + sin(y) (y′)2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+sin(y(x))*diff(y(x),x)^2=0,y(x), singsol=all)� �

∫ y(x)
e− cos(_a)d_a − c1x− c2 = 0

3 Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 37� �
DSolve[y''[x]+y[x]*Sin[y[x]](y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

esin(K[1])−cos(K[1])K[1]

c1
dK[1]&

]
[x+ c2]
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49.3.27 problem 27
Internal problem ID [6464]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + (y′)3 = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 33� �
dsolve((1+x^2)*diff(y(x),x$2)+diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) =
∫ 1√

c1 + 2arctan(x)
dx+ c2

y(x) =
∫

− 1√
c1 + 2arctan(x)

dx+ c2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^2)*y''[x]+y[x]*(y'[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.3.28 problem 28
Internal problem ID [6465]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − e−
y
x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)=exp(-y(x)/x),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

e−_a − _ad_a
)
+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 39� �
DSolve[y'[x]==Exp[-y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

eK[1]

eK[1]K[1]− 1dK[1] = − log(x) + c1, y(x)
]
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49.3.29 problem 29
Internal problem ID [6466]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′ − 2x2
(
sin2

(y
x

))
− y

x
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)= 2*x^2 * sin(y(x)/x)^2 + y(x)/x,y(x), singsol=all)� �

y(x) = −
(
−π + arccot

(
x2 + 2c1

))
x

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 22� �
DSolve[y'[x]== 2*x^2 * Sin[y[x]/x]^2 + y[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot−1 (x2 − 2c1
)

y(x) → 0
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49.3.30 problem 30
Internal problem ID [6467]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ + y − 8
√
x (ln(x) + 1) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(4*x^2*diff(y(x),x$2)+ y(x) = 8*sqrt(x)*(1+ln(x)),y(x), singsol=all)� �

y(x) =
√
x c2 +

√
x ln(x)c1 +

√
x ln(x)2 (ln(x) + 3)

3

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 35� �
DSolve[4*x^2*y''[x]+y[x] == 8*Sqrt[x]*(1+Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
√
x (log(x)(2 log(x)(log(x) + 3) + 3c2) + 6c1)
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49.3.31 problem 31
Internal problem ID [6468]

Book: Own collection of miscellaneous problems
Section: section 3.0
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

vv′ − 2v2
r3

− λr

3 = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 101� �
dsolve(v(r)*diff(v(r),r)=2*v(r)^2/r^3+1/3*lambda*r,v(r), singsol=all)� �

v(r) = −
e−

2
r2
√
3

√
e

2
r2

(
λ e

2
r2 r2 + 2λ expIntegral

(
1,− 2

r2

)
+ 3c1

)
3

v(r) =
e−

2
r2
√
3

√
e

2
r2

(
λ e

2
r2 r2 + 2λ expIntegral

(
1,− 2

r2

)
+ 3c1

)
3
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3 Solution by Mathematica
Time used: 0.743 (sec). Leaf size: 86� �
DSolve[v[r]*v'[r]==2*v[r]^2/r^3+1/3*\[Lambda]*r,v[r],r,IncludeSingularSolutions -> True]� �

v(r) → −

√
λr2 + e−

2
r2

(
−2λEi

(
2
r2

)
+ 3c1

)
√
3

v(r) →

√
λr2 + e−

2
r2

(
−2λEi

(
2
r2

)
+ 3c1

)
√
3
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49.4.1 problem 1
Internal problem ID [6469]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − xy′ +
(
1− x2) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 33� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==0,y[x],{x,0,5}]� �

y(x) → c1x

(
x4

360 + x2

10 + 1
)
+ c2

√
x

(
x4

168 + x2

6 + 1
)
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49.4.2 problem 2
Internal problem ID [6470]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 1,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+

(
1 + 1

3x
2 + 1

63x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==1,y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
− x11/2

154440 − x7/2

1260 − x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x5

55440+
x3

504+
x

6−
1
x

)(
x6

28080+
x4

360+
x2

10+1
)
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49.4.3 problem 3
Internal problem ID [6471]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − 1− x = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 1+x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 224� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==1+x,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
− x11/2

154440 − x9/2

1620 − x7/2

1260 − x5/2

25 − x3/2

15 − 2
√
x

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x6

28080+
x4

360+
x2

10+1
)(

x6

66528+
x5

55440+
x4

672+
x3

504+
x2

12+
x

6−
1
x
+log(x)

)
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49.4.4 problem 4
Internal problem ID [6472]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 166� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==x,y[x],{x,0,5}]� �

y(x) → x

(
x6

28080 + x4

360 + x2

10 + 1
)(

x6

66528 + x4

672 + x2

12 + log(x)
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
− x9/2

1620 − x5/2

25 − 2
√
x

)(
x6

11088 + x4

168 + x2

6 + 1
)
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49.4.5 problem 5
Internal problem ID [6473]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x2 − x− 1 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 1+x+x^2,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 224� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==1+x+x^2,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
−79x11/2

154440 − x9/2

1620 − 37x7/2

1260 − x5/2

25 − 11x3/2

15 − 2
√
x

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x6

28080+
x4

360+
x2

10+1
)(

x6

66528+
67x5

55440+
x4

672+
29x3

504 + x2

12+
7x
6 − 1

x
+log(x)

)
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49.4.6 problem 6
Internal problem ID [6474]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x2 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = x^2,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x2

(
1
3 + 1

63x
2 +O

(
x4))

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 160� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==x^2,y[x],{x,0,5}]� �

y(x)→ c2x

(
x6

28080 +
x4

360 +
x2

10 +1
)
+c1

√
x

(
x6

11088 +
x4

168 +
x2

6 +1
)
+
√
x

(
−x11/2

1980 −
x7/2

35

− 2x3/2

3

)(
x6

11088 + x4

168 + x2

6 + 1
)
+ x

(
x5

840 + x3

18 + x

)(
x6

28080 + x4

360 + x2

10 + 1
)

8573
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49.4.7 problem 7
Internal problem ID [6475]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − x2 − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 1+x^2,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+

(
1 + 2

3x
2 + 2

63x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==1+x^2,y[x],{x,0,5}]� �
y(x)

→ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
−79x11/2

154440 − 37x7/2

1260 − 11x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
67x5

55440+
29x3

504 + 7x
6 − 1

x

)(
x6

28080+
x4

360+
x2

10+1
)

8574
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49.4.8 problem 8
Internal problem ID [6476]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x4 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = x^4,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x4

(
1
21 + O

(
x2))

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 150� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==x^4,y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)
+ c1

√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
−x11/2

55

− 2x7/2

7

)(
x6

11088 + x4

168 + x2

6 + 1
)
+ x

(
x5

30 + x3

3

)(
x6

28080 + x4

360 + x2

10 + 1
)

8575
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49.4.9 problem 9
Internal problem ID [6477]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − sin(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = sin(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 159� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==Sin[x],y[x],{x,0,5}]� �

y(x)→ x

(
x6

28080+
x4

360+
x2

10+1
)(

x6

20790−
17x4

5040+log(x)
)
+c1

√
x

(
x6

11088+
x4

168+
x2

6 +1
)

+c2x

(
x6

28080+
x4

360+
x2

10+1
)
+
√
x

(
x9/2

810 + 2x5/2

75 −2
√
x

)(
x6

11088+
x4

168+
x2

6 +1
)

8576
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49.4.10 problem 10
Internal problem ID [6478]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − 1− sin(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = 1+sin(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 232� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==1+sin(x),y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)(

− x11/2

154440 − x7/2

1260 − x3/2

15 − x9/2 sin
1620 − 1

25x
5/2 sin+ 2√

x

−2
√
x sin

)
+x

(
x6

28080+
x4

360+
x2

10+1
)(

x6 sin
66528+

x5

55440+
x4 sin
672 + x3

504+
x2 sin
12 +x

6−
1
x
+sin log(x)

)

8577
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49.4.11 problem 11
Internal problem ID [6479]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = x*sin(x),y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x2

(
1
3 + 1

126x
2 +O

(
x4))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 167� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==x*sin(x),y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)
+ c1

√
x

(
x6

11088 + x4

168 + x2

6 + 1
)

+
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)(

−x11/2 sin
1980 − 1

35x
7/2 sin

−2
3x

3/2 sin
)
+ x

(
x6

28080 + x4

360 + x2

10 + 1
)(

x5 sin
840 + x3 sin

18 + x sin
)

8578
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49.4.12 problem 12
Internal problem ID [6480]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − sin(x)− cos(x) = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (1-x^2 )*y(x) = sin(x)+cos(x),y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 217� �
AsymptoticDSolveValue[2*x^2*y''[x] - x*y'[x] + (1-x^2 )*y[x] ==Sin[x]+Cos[x],y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
−x11/2

3861 + x9/2

810 + x7/2

630 + 2x5/2

75 + 4x3/2

15 − 2
√
x

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x6

28080+
x4

360+
x2

10+1
)(

x6

20790+
37x5

69300−
17x4

5040−
x3

84−
x

3−
1
x
+log(x)

)

8579
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49.4.13 problem 13
Internal problem ID [6481]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (cos(x)− 1) y′ + exy = 0

With the expansion point for the power series method at x = 0.

8580
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3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 1171� �
Order:=6;
dsolve(x^2*diff(y(x), x$2) + (cos(x)-1)*diff(y(x), x) + exp(x)*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1x
1
2−

i
√
3

2

1− 1
4i
√
3 x+ −i

√
3 + 11

32i
√
3 − 64

x2

− 55
288

i
√
3 + 3(

i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x3

− 1
384

112i
√
3 − 199(

i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x4

+
18491i

√
3

38400 + 4387
12800(

i
√
3 − 5

)(
i
√
3 − 4

)(
i
√
3 − 3

)(
−2 + i

√
3
)(

−1 + i
√
3
)x5 +O

(
x6)

+ c2x
1
2+

i
√
3

2

1 + 1
4i
√
3 x+ −i

√
3 − 11

32i
√
3 + 64

x2

− 55
288

i
√
3 − 3(

i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x3

+ 1
384

112i
√
3 + 199(

i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x4

+
18491i

√
3

38400 − 4387
12800(

i
√
3 + 5

)(
i
√
3 + 4

)(
i
√
3 + 3

)(
i
√
3 + 2

)(
1 + i

√
3
)x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 2502� �
AsymptoticDSolveValue[x^2*y''[x] + (Cos[x]-1)*y'[x] + Exp[x]*y[x] ==0,y[x],{x,0,5}]� �
Too large to display
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49.4.14 problem 14
Internal problem ID [6482]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 2) y′′ + y′

x
+ (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 42� �
Order:=6;
dsolve((x-2)*diff(y(x), x$2) + 1/x*diff(y(x), x) + (x+1)*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1x
3
2

(
1 + 3

20x+ 25
224x

2 + 1361
17280x

3 + 80753
2365440x

4 + 616517
38707200x

5 +O
(
x6))

+ c2

(
1 + 1

2x
2 + 2

9x
3 + 11

120x
4 + 82

1575x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80� �
AsymptoticDSolveValue[(x-2)*y''[x] + 1/x*y'[x] + (x+1)*y[x] ==0,y[x],{x,0,5}]� �

y(x) → c2

(
82x5

1575 + 11x4

120 + 2x3

9 + x2

2 + 1
)

+ c1

(
616517x5

38707200 + 80753x4

2365440 + 1361x3

17280 + 25x2

224 + 3x
20 + 1

)
x3/2

8582
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49.4.15 problem 15
Internal problem ID [6483]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 2) y′′ + y′

x
+ (1 + x) y = 0

With the expansion point for the power series method at x = 2.
3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 46� �
Order:=6;
dsolve((x-2)*diff(y(x), x$2) + 1/x*diff(y(x), x) + (x+1)*y(x) = 0,y(x),type='series',x=2);� �
y(x) = c1

√
x− 2

(
1− 23

12(x− 2) + 127
160(x− 2)2 + 1621

40320(x− 2)3 − 426599
5806080(x− 2)4

+ 4670443
425779200(x− 2)5 +O

(
(x− 2)6

))
+ c2

(
1− 6(x− 2) + 31

6 (x− 2)2 − 37
45(x− 2)3

− 299
840(x− 2)4 + 6743

56700(x− 2)5 +O
(
(x− 2)6

))

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 105� �
AsymptoticDSolveValue[(x-2)*y''[x] + 1/x*y'[x] + (x+1)*y[x] ==0,y[x],{x,2,5}]� �

y(x) → c1

(
4670443(x− 2)5

425779200 − 426599(x− 2)4
5806080 + 1621(x− 2)3

40320 + 127
160(x− 2)2 − 23(x− 2)

12

+ 1
)√

x− 2

+ c2

(
6743(x− 2)5

56700 − 299
840(x− 2)4 − 37

45(x− 2)3 + 31
6 (x− 2)2 − 6(x− 2) + 1

)
8583
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49.4.16 problem 16
Internal problem ID [6484]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + x) (3x− 1) y′′ + y′ cos(x)− 3xy = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
Order:=6;
dsolve((x+1)*(3*x-1)*diff(y(x),x$2)+cos(x)*diff(y(x),x)-3*x*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1− 1

2x
3 − 5

8x
4 − 53

40x
5
)
y(0) +

(
x+ 1

2x
2 + 1

2x
3 + 7

12x
4 + 7

6x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(x+1)*(3*x-1)*y''[x]+Cos[x]*y'[x]-3*x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−53x5

40 − 5x4

8 − x3

2 + 1
)
+ c2

(
7x5

6 + 7x4

12 + x3

2 + x2

2 + x

)

8584
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49.4.17 problem 17
Internal problem ID [6485]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + xy = 0

With initial conditions

[y(0) = 1, y′(0) = 0]

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 14� �
Order:=6;
dsolve([x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);� �

y(x) = 1− 1
6x

2 + 1
120x

4 +O
(
x6)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
AsymptoticDSolveValue[{x*y''[x]+2*y'[x]+x*y[x]==0,{y[0]==1,y'[0]==0}},y[x],{x,0,5}]� �

y(x) → x4

120 − x2

6 + 1
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49.4.18 problem 18
Internal problem ID [6486]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 3y′x− yx− x2 − 2x = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 60� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-x*y(x)=x^2+2*x,y(x),type='series',x=0);� �
y(x)

=
c2
(
1 + 1

3x+ 1
30x

2 + 1
630x

3 + 1
22680x

4 + 1
1247400x

5 +O(x6)
)√

x + x
3
2
(2
3 +

1
6x+ 1

126x
2 + 1

4536x
3 + 1

249480x
4 +O(x5)

)
+ c1

(
1 + x+ 1

6x
2 + 1

90x
3 + 1

2520x
4 + 1

113400x
5 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 239� �
AsymptoticDSolveValue[2*x^2*y''[x]+3*x*y'[x]-x*y[x]==x^2+2*x,y[x],{x,0,5}]� �

y(x) → c1

(
x5

1247400 + x4

22680 + x3

630 + x2

30 + x

3 + 1
)
+

c2
(

x5

113400 +
x4

2520 +
x3

90 +
x2

6 + x+ 1
)

√
x

+

(
x5

113400 +
x4

2520 +
x3

90 +
x2

6 + x+ 1
)(

−19x11/2

62370 − 23x9/2

2835 − 4x7/2

35 − 2x5/2

3 − 4x3/2

3

)
√
x

+
(

x5

1247400 +
x4

22680 +
x3

630 +
x2

30 +
x

3 +1
)(

47x6

680400 +
x5

420 +
17x4

360 + 4x3

9 + 3x2

2 +2x
)

8586
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49.4.19 problem 19
Internal problem ID [6487]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − 1 = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x$2) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = 1,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+

(
1 + 1

3x
2 + 1

63x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==1,y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
− x11/2

154440 − x7/2

1260 − x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x5

55440+
x3

504+
x

6−
1
x

)(
x6

28080+
x4

360+
x2

10+1
)

8587
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49.4.20 problem 20
Internal problem ID [6488]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 2xy′ − xy − 1 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = 1,y(x),type='series',x=0);� �

No solution found
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3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 360� �
AsymptoticDSolveValue[2*x^2*y''[x]+2*x*y'[x]-x*y[x]==1,y[x],{x,0,5}]� �

y(x) → c2

(
x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c1

(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(
− 137x6

1990656000 + x5

4608000 + x4

73728 + x3

1728 + x2

64 + x

4

+ log(x)
2

)(
x5
(

log(x)
460800 − 107

13824000

)
+x4

(
log(x)
9216 − 19

55296

)
+x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

x5

460800 + x4

9216 + x3

288

+ x2

16 + x

2 + 1
)(

137x6(6 log(x) + 5)
11943936000 + x5(113− 30 log(x))

138240000 + x4(41− 12 log(x))
884736

+ x3(3− log(x))
1728 + 1

128x
2(5− 2 log(x)) + 1

4x(2− log(x))− 1
4 log(x)(log(x) + 2)

)
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49.4.21 problem 21
Internal problem ID [6489]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 6) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 47� �
Order:=6;
dsolve(diff(y(x), x, x) + (x-6)*y(x) = 0,y(x),type='series',x=0);� �
y(x) =

(
1 + 3x2 − 1

6x
3 + 3

2x
4 − 1

5x
5
)
y(0) +

(
x+ x3 − 1

12x
4 + 3

10x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 57� �
AsymptoticDSolveValue[y''[x]+(x-6)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
3x5

10 − x4

12 + x3 + x

)
+ c1

(
−x5

5 + 3x4

2 − x3

6 + 3x2 + 1
)
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49.4.22 problem 22
Internal problem ID [6490]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
3x2 + 2x

)
y′ − 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 45� �
Order:=6;
dsolve(x^2*diff(y(x), x, x) + (2*x+3*x^2)*diff(y(x),x)-2*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1x

(
1− 3

4x+ 9
20x

2 − 9
40x

3 + 27
280x

4 − 81
2240x

5 +O
(
x6))

+
c2
(
12− 36x+ 54x2 − 54x3 + 81

2 x
4 − 243

10 x
5 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 64� �
AsymptoticDSolveValue[x^2*y''[x]+(2*x+3*x^2)*y'[x]-2*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
27x2

8 + 1
x2 − 9x

2 − 3
x
+ 9

2

)
+ c2

(
27x5

280 − 9x4

40 + 9x3

20 − 3x2

4 + x

)
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49.4.23 problem 23
Internal problem ID [6491]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − x2 − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = x^2+cos(x),y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+

(
1 + 1

2x
2 + 13

504x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==x^2+Cos[x],y[x],{x,0,5}]� �
y(x)

→ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
−59x11/2

77220 − 17x7/2

630 − 2x3/2

5

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
239x5

138600+
11x3

252 +2x
3 − 1

x

)(
x6

28080+
x4

360+
x2

10+1
)
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49.4.24 problem 24
Internal problem ID [6492]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 43� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = cos(x),y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+

(
1 + 1

6x
2 + 5

504x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
−x11/2

3861 + x7/2

630 + 4x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
37x5

69300−
x3

84−
x

3−
1
x

)(
x6

28080+
x4

360+
x2

10+1
)
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49.4.25 problem 24
Internal problem ID [6493]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − y′x+
(
−x2 + 1

)
y − x3 − cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = x^3+cos(x),y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))

+
(
1 + 1

6x
2 + 1

10x
3 + 5

504x
4 + 1

360x
5 +O

(
x6))

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 176� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==Cos[x],y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+ c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+

√
x

(
−x11/2

3861 + x7/2

630 + 4x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
37x5

69300−
x3

84−
x

3−
1
x

)(
x6

28080+
x4

360+
x2

10+1
)
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49.4.26 problem 24
Internal problem ID [6494]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x3 cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = x^3*cos(x),y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x3

(
1
10 − 1

90x
2 +O

(
x4))

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 215� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==x^3+Cos[x],y[x],{x,0,5}]� �

y(x) → c1
√
x

(
x6

11088 + x4

168 + x2

6 + 1
)
+ c2x

(
x6

28080 + x4

360 + x2

10 + 1
)

+
√
x

(
−x11/2

3861 − x9/2

45 + x7/2

630 − 2x5/2

5 + 4x3/2

15

+ 2√
x

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
x6

28080+
x4

360+
x2

10+1
)(

x6

1008+
37x5

69300+
x4

24−
x3

84+
x2

2 −x

3−
1
x

)

8595
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49.4.27 problem 24
Internal problem ID [6495]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − x3 cos(x)−

(
sin2(x)

)
= 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 47� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = x^3*cos(x)+sin(x)^2,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 1

6x
2 + 1

168x
4 +O

(
x6))

+ c2x

(
1 + 1

10x
2 + 1

360x
4 +O

(
x6))+ x2

(
1
3 + 1

10x− 1
90x

3 +O
(
x4))

3 Solution by Mathematica
Time used: 0.452 (sec). Leaf size: 199� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==x^3*Cos[x]+Sin[x]^2,y[x],{x,0,5}]� �

y(x) → c2x

(
x6

28080 + x4

360 + x2

10 + 1
)
+ c1

√
x

(
x6

11088 + x4

168 + x2

6 + 1
)

+
√
x

(
−x11/2

396 + 4x9/2

45 + x7/2

15 − 2x5/2

5

− 2x3/2

3

)(
x6

11088+
x4

168+
x2

6 +1
)
+x

(
− x6

168−
13x5

12600−
x4

12−
x3

18+
x2

2 +x

)(
x6

28080+
x4

360+
x2

10+1
)

8596
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49.4.28 problem 24
Internal problem ID [6496]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ − xy′ +
(
1− x2) y − ln(x) = 0

With the expansion point for the power series method at x = 1.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 52� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) - x*diff(y(x), x) + (-x^2 + 1)*y(x) = ln(x),y(x),type='series',x=1);� �

y(x) =
(
1 + (x− 1)3

6 − 5(x− 1)4

48 + 37(x− 1)5

480

)
y(1)

+
(
x− 1 + (x− 1)2

4 − (x− 1)3

24 + 19(x− 1)4

192 − 119(x− 1)5

1920

)
D(y)(1)

+ (x− 1)3

12 − 3(x− 1)4

32 + 89(x− 1)5

960 +O
(
x6)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 105� �
AsymptoticDSolveValue[2*x^2*y''[x]-x*y'[x]+(1-x^2)*y[x]==Log[x],y[x],{x,1,5}]� �

y(x)→ 89
960(x−1)5− 3

32(x−1)4+ 1
12(x−1)3+c1

(
37
480(x−1)5− 5

48(x−1)4+ 1
6(x−1)3+1

)
+ c2

(
−119(x− 1)5

1920 + 19
192(x− 1)4 − 1

24(x− 1)3 + 1
4(x− 1)2 + x− 1

)

8597



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

49.4.29 problem 25
Internal problem ID [6497]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 45� �
Order:=6;
dsolve(2*x^2*(1+x+x^2)*diff(y(x), x$2) + x*(9+11*x+11*x^2)*diff(y(x), x) + (6+10*x+7*x^2)*y(x) = 0,y(x),type='series',x=0);� �
y(x)

=
(
1 + 1

2x
2 − 1

3x
3 + 1

8x
4 + 1

30x
5 +O(x6)

)
c1
√
x +

(
1− 1

3x+ 2
5x

2 − 5
21x

3 + 7
135x

4 + 76
1155x

5 +O(x6)
)
c2x

x
5
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 83� �
AsymptoticDSolveValue[2*x^2*(1+x+x^2)*y''[x] + x*(9+11*x+11*x^2)*y'[x] + (6+10*x+7*x^2)*y[x] == 0,y[x],{x,0,5}]� �

y(x) →
c2
(

x5

30 +
x4

8 − x3

3 + x2

2 + 1
)

x2 +
c1
(

76x5

1155 +
7x4

135 −
5x3

21 + 2x2

5 − x
3 + 1

)
x3/2
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49.4.30 problem 26
Internal problem ID [6498]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2(x+ 3) y′′ + 5x(1 + x) y′ − (1− 4x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 47� �
Order:=6;
dsolve(x^2*(3+x)*diff(y(x), x$2) + 5*x*(1+x)*diff(y(x), x) - (1-4*x)*y(x) = 0,y(x),type='series',x=0);� �
y(x)

=
c2x

4
3
(
1− 7

9x+ 35
81x

2 − 455
2187x

3 + 1820
19683x

4 − 6916
177147x

5 +O(x6)
)
+ c1

(
1 + x− x2 + 3

5x
3 − 3

10x
4 + 3

22x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 82� �
AsymptoticDSolveValue[x^2*(3+x)*y''[x] + 5*x*(1+x)*y'[x] - (1-4*x)*y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1
3
√
x

(
−6916x5

177147 + 1820x4

19683 − 455x3

2187 + 35x2

81 − 7x
9 + 1

)

+
c2
(

3x5

22 − 3x4

10 + 3x3

5 − x2 + x+ 1
)

x
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49.4.31 problem 27
Internal problem ID [6499]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
4x2 + 3

)
y′ +

(
−2x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*(2-x^2)*diff(y(x), x$2) - x*(3+4*x^2)*diff(y(x), x) + (2-2*x^2)*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1 + 15

8 x2 + 189
128x

4 +O
(
x6))+ c2x

2
(
1 + 6

7x
2 + 45

77x
4 +O

(
x6))

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50� �
AsymptoticDSolveValue[x^2*(2-x^2)*y''[x] - x*(3+4*x^2)*y'[x] + (2-2*x^2)*y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1

(
45x4

77 + 6x2

7 + 1
)
x2 + c2

(
189x4

128 + 15x2

8 + 1
)√

x
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49.4.32 problem 28
Internal problem ID [6500]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 28.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 + y2 −
(
sec4(x)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+y(x)^2=sec(x)^4,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]^2+y[x]^2==Sec[x]^4,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.4.33 problem 29
Internal problem ID [6501]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 29.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y − 2xy′)2 − (y′)3 = 0

3 Solution by Maple
Time used: 0.276 (sec). Leaf size: 75� �
dsolve((y(x)-2*x*diff(y(x),x))^2= diff(y(x),x)^3,y(x), singsol=all)� �

y(x) = 0x(_T ) =
3_T

5
2

5 + c1

_T 2 , y(_T ) =
6_T

5
2

5 + 2c1
_T − _T

3
2


x(_T ) =

−3_T
5
2

5 + c1

_T 2 , y(_T ) =
−6_T

5
2

5 + 2c1
_T + _T

3
2


7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]-2*x*y'[x])^2== y'[x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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49.4.34 problem 31
Internal problem ID [6502]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 41� �
Order:=6;
dsolve(x^2*diff(y(x), x$2) +y(x) = 0,y(x),type='series',x=0);� �

y(x) = x
1
2−

i
√
3

2 c1 + x
1
2+

i
√
3

2 c2 +O
(
x6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26� �
AsymptoticDSolveValue[x^2*y''[x] +y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1x
−(−1)2/3 + c2x

3√−1
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49.4.35 problem 32
Internal problem ID [6503]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

4x
2 + 1

36x
3 + 1

576x
4 + 1

14400x
5 +O

(
x6))

+
(
(−2)x− 3

4x
2 − 11

108x
3 − 25

3456x
4 − 137

432000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107� �
AsymptoticDSolveValue[x*y''[x] +y'[x]-y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

14400 + x4

576 + x3

36 + x2

4 + x+ 1
)

+c2

(
− 137x5

432000−
25x4

3456−
11x3

108 − 3x2

4 +
(

x5

14400 +
x4

576 +
x3

36 +
x2

4 +x+1
)
log(x)−2x

)

8604



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

49.4.36 problem 33
Internal problem ID [6504]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

4xy′′ + 2y′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 44� �
Order:=6;
dsolve(4*x*diff(y(x), x$2) +2*diff(y(x),x)+y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1
√
x

(
1− 1

6x+ 1
120x

2 − 1
5040x

3 + 1
362880x

4 − 1
39916800x

5 +O
(
x6))

+ c2

(
1− 1

2x+ 1
24x

2 − 1
720x

3 + 1
40320x

4 − 1
3628800x

5 +O
(
x6))

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 85� �
AsymptoticDSolveValue[4*x*y''[x] +2*y'[x]+y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
− x5

39916800 + x4

362880 − x3

5040 + x2

120 − x

6 + 1
)

+ c2

(
− x5

3628800 + x4

40320 − x3

720 + x2

24 − x

2 + 1
)
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49.4.37 problem 34
Internal problem ID [6505]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

4x
2 + 1

36x
3 + 1

576x
4 + 1

14400x
5 +O

(
x6))

+
(
(−2)x− 3

4x
2 − 11

108x
3 − 25

3456x
4 − 137

432000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107� �
AsymptoticDSolveValue[x*y''[x] +y'[x]-y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

14400 + x4

576 + x3

36 + x2

4 + x+ 1
)

+c2

(
− 137x5

432000−
25x4

3456−
11x3

108 − 3x2

4 +
(

x5

14400 +
x4

576 +
x3

36 +
x2

4 +x+1
)
log(x)−2x

)
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49.4.38 problem 35
Internal problem ID [6506]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1 + x) y′ + 2y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 59� �
Order:=6;
dsolve(x*diff(y(x), x$2) +(1+x)*diff(y(x),x)+2*y(x) = 0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1− 2x+ 3

2x
2 − 2

3x
3 + 5

24x
4 − 1

20x
5 +O

(
x6))

+
(
3x− 13

4 x2 + 31
18x

3 − 173
288x

4 + 187
1200x

5 +O
(
x6)) c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 111� �
AsymptoticDSolveValue[x*y''[x] +(1+x)*y'[x]+2*y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

20 + 5x4

24 − 2x3

3 + 3x2

2 − 2x+ 1
)

+c2

(
187x5

1200 − 173x4

288 + 31x3

18 − 13x2

4 +
(
−x5

20+
5x4

24 − 2x3

3 + 3x2

2 −2x+1
)
log(x)+3x

)
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49.4.39 problem 36
Internal problem ID [6507]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(−1 + x) y′′ + 3xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 60� �
Order:=6;
dsolve(x*(x-1)*diff(y(x), x$2) +3*x*diff(y(x),x)+y(x) = 0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
x+ 2x2 + 3x3 + 4x4 + 5x5 +O

(
x6)) c2

+ c1x
(
1 + 2x+ 3x2 + 4x3 + 5x4 + 6x5 +O

(
x6))

+
(
1 + 3x+ 5x2 + 7x3 + 9x4 + 11x5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 63� �
AsymptoticDSolveValue[x*(x-1)*y''[x] +3*x*y'[x]+y[x] == 0,y[x],{x,0,5}]� �
y(x)→ c1

(
x4+x3+x2+

(
4x3+3x2+2x+1

)
x log(x)+x+1

)
+c2

(
5x5+4x4+3x3+2x2+x

)
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49.4.40 problem 37
Internal problem ID [6508]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(3 + x) y′ + (4 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 69� �
Order:=6;
dsolve(x^2*(1-2*x+x^2)*diff(y(x), x$2) -x*(3+x)*diff(y(x),x)+(4+x)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1 + 5x+ 17x2 + 143

3 x3 + 355
3 x4 + 4043

15 x5 +O
(
x6))

+
(
(−3)x− 29

2 x2 − 859
18 x3 − 4693

36 x4 − 285181
900 x5 +O

(
x6)) c2

)
x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 118� �
AsymptoticDSolveValue[x^2*(1-2*x+x^2)*y''[x] -x*(3+x)*y'[x]+(4+x)*y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1

(
4043x5

15 + 355x4

3 + 143x3

3 + 17x2 + 5x+ 1
)
x2

+ c2

((
−285181x5

900 − 4693x4

36 − 859x3

18 − 29x2

2 − 3x
)
x2

+
(
4043x5

15 + 355x4

3 + 143x3

3 + 17x2 + 5x+ 1
)
x2 log(x)

)
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49.4.41 problem 38
Internal problem ID [6509]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + x) y′′ + 5x2y′ + (1 + x) y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 69� �
Order:=6;
dsolve(2*x^2*(2+x)*diff(y(x), x$2) +5*x^2*diff(y(x),x)+(1+x)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
(
(ln(x)c2 + c1)

(
1− 3

4x+ 15
32x

2 − 35
128x

3 + 315
2048x

4 − 693
8192x

5 +O
(
x6))

+
(
1
4x− 13

64x
2 + 101

768x
3 − 641

8192x
4 + 7303

163840x
5 +O

(
x6)) c2

)√
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 134� �
AsymptoticDSolveValue[2*x^2*(2+x)*y''[x] +5*x^2*y'[x]+(1+x)*y[x] == 0,y[x],{x,0,5}]� �

y(x) → c1
√
x

(
−693x5

8192 + 315x4

2048 − 35x3

128 + 15x2

32 − 3x
4 + 1

)
+ c2

(√
x

(
7303x5

163840 − 641x4

8192 + 101x3

768 − 13x2

64 + x

4

)
+

√
x

(
−693x5

8192 + 315x4

2048 − 35x3

128 + 15x2

32 − 3x
4 + 1

)
log(x)

)
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49.4.42 problem 39
Internal problem ID [6510]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + xy′ + (x− 5) y = 0

With the expansion point for the power series method at x = 0.

8611



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 665� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) +x*diff(y(x), x) +(x-5)*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1x
1
4−

√
41
4

1 + 1
−2 +

√
41

x+ 1
2

1(
−2 +

√
41
)(

−4 +
√
41
)x2

+ 1
6

1(
−2 +

√
41
)(

−4 +
√
41
)(

−6 +
√
41
)x3

+ 1
24

1(
−2 +

√
41
)(

−4 +
√
41
)(

−6 +
√
41
)(

−8 +
√
41
)x4

+ 1
120

1(
−2 +

√
41
)(

−4 +
√
41
)(

−6 +
√
41
)(

−8 +
√
41
)(

−10 +
√
41
)x5

+O
(
x6)+ c2x

1
4+

√
41
4

1− 1
2 +

√
41

x+ 1
2

1(
2 +

√
41
)(

4 +
√
41
)x2

− 1
6

1(
2 +

√
41
)(

4 +
√
41
)(

6 +
√
41
)x3

+ 1
24

1(
2 +

√
41
)(

4 +
√
41
)(

6 +
√
41
)(

8 +
√
41
)x4

− 1
120

1(
2 +

√
41
)(

4 +
√
41
)(

6 +
√
41
)(

8 +
√
41
)(

10 +
√
41
)x5 +O

(
x6)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1668� �
AsymptoticDSolveValue[2*x^2*y''[x]+x*y'[x]+(x-5)*y[x]==0,y[x],{x,0,5}]� �
Too large to display
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49.4.43 problem 40
Internal problem ID [6511]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 2y′x− yx− sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 77� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = sin(x),y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

2x+ 1
16x

2 + 1
288x

3 + 1
9216x

4 + 1
460800x

5 +O
(
x6))

+ x

(
1
2 + 1

16x− 5
864x

2 − 5
27648x

3 + 1127
6912000x

4 + 1127
497664000x

5 +O
(
x6))

+
(
−x− 3

16x
2 − 11

864x
3 − 25

55296x
4 − 137

13824000x
5 +O

(
x6)) c2
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3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 340� �
AsymptoticDSolveValue[2*x^2*y''[x]+2*x*y'[x]-x*y[x]==Sin[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c1

(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

4963x6

16588800 − 91x5

460800

− 23x4

2304 − 5x3

288 + x2

8 + x

2

)(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+x3

(
log(x)
288 − 1

108

)
+x2

(
log(x)
16 − 1

8

)
+x

(
log(x)

2 − 1
2

)
+log(x)+1

)
+
(

x5

460800

+ x4

9216 + x3

288 + x2

16 + x

2 +1
)(

x6(66968− 74445 log(x))
248832000 + 13x5(210 log(x)− 3107)

13824000

+ x4(276 log(x)− 325)
27648 + 1

864x
3(15 log(x) + 37) + 1

16x
2(3− 2 log(x))− 1

2x log(x)
)
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49.4.44 problem 41
Internal problem ID [6512]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 2xy′ − yx− x sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 75� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = x*sin(x),y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

2x+ 1
16x

2 + 1
288x

3 + 1
9216x

4 + 1
460800x

5 +O
(
x6))

+ x2
(
1
8 + 1

144x− 23
4608x

2 − 23
230400x

3 +O
(
x4))

+
(
−x− 3

16x
2 − 11

864x
3 − 25

55296x
4 − 137

13824000x
5 +O

(
x6)) c2
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3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 328� �
AsymptoticDSolveValue[2*x^2*y''[x]+2*x*y'[x]-x*y[x]==x*Sin[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c1

(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+x2

(
log(x)
16 − 1

8

)
+x

(
log(x)

2 − 1
2

)
+log(x)+1

)
+
(
− 91x6

552960 −
23x5

2880 −
5x4

384 +
x3

12

+ x2

4

)(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

x5

460800 + x4

9216 + x3

288

+ x2

16 + x

2 + 1
)(

13x6(21 log(x)− 310)
1658880 + x5(345 log(x)− 389)

43200

+ x4(20 log(x) + 51)
1536 + 1

36x
3(4− 3 log(x)) + 1

8x
2(−2 log(x)− 1)

)
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49.4.45 problem 42
Internal problem ID [6513]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 2y′x− yx− sin(x) cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 77� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = cos(x)*sin(x),y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

2x+ 1
16x

2 + 1
288x

3 + 1
9216x

4 + 1
460800x

5 +O
(
x6))

+ x

(
1
2 + 1

16x− 29
864x

2 − 29
27648x

3 + 18287
6912000x

4 + 18287
497664000x

5 +O
(
x6))

+
(
−x− 3

16x
2 − 11

864x
3 − 25

55296x
4 − 137

13824000x
5 +O

(
x6)) c2
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3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 340� �
AsymptoticDSolveValue[2*x^2*y''[x]+2*x*y'[x]-x*y[x]==Cos[x]*Sin[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c1

(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

88963x6

16588800 + 4229x5

460800

− 95x4

2304 − 29x3

288 + x2

8 + x

2

)(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)(

x6(1476968− 1334445 log(x))
248832000

+ x5(−126870 log(x)− 273671)
13824000 + 5x4(228 log(x)− 281)

27648 + 1
864x

3(87 log(x) + 85)

+ 1
16x

2(3− 2 log(x))− 1
2x log(x)

)
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49.4.46 problem 43
Internal problem ID [6514]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

2x2y′′ + 2xy′ − yx− x3 − x sin(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 75� �
Order:=6;
dsolve(2*x^2*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = x^3+x*sin(x),y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + 1

2x+ 1
16x

2 + 1
288x

3 + 1
9216x

4 + 1
460800x

5 +O
(
x6))

+ x2
(
1
8 + 1

16x− 5
1536x

2 − 1
15360x

3 +O
(
x4))

+
(
−x− 3

16x
2 − 11

864x
3 − 25

55296x
4 − 137

13824000x
5 +O

(
x6)) c2
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3 Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 268� �
AsymptoticDSolveValue[2*x^2*y''[x]+2*x*y'[x]-x*y[x]==x^3*x*Sin[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

460800 + x4

9216 + x3

288 + x2

16 + x

2 + 1
)

+ c1

(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
+
(

x5

460800 +
x4

9216 +
x3

288 +
x2

16 +
x

2 +1
)(

1
144x

6(7−6 log(x))+ 1
50x

5(−5 log(x)−4)
)

+
(
x6

24 + x5

10

)(
x5
(

log(x)
460800 − 107

13824000

)
+ x4

(
log(x)
9216 − 19

55296

)
+ x3

(
log(x)
288 − 1

108

)
+ x2

(
log(x)
16 − 1

8

)
+ x

(
log(x)

2 − 1
2

)
+ log(x) + 1

)
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49.4.47 problem 44
Internal problem ID [6515]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

cos(x)y′′ + 2xy′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
Order:=6;
dsolve(cos(x)*diff(y(x), x, x) + 2*x*diff(y(x), x) - x*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
(
1 + 1

6x
3 − 1

40x
5
)
y(0) +

(
x− 1

3x
3 + 1

12x
4 + 1

20x
5
)
D(y)(0) +O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49� �
AsymptoticDSolveValue[Cos[x]*y''[x]+2*x*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x5

40 + x3

6 + 1
)
+ c2

(
x5

20 + x4

12 − x3

3 + x

)

8621



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

49.4.48 problem 45
Internal problem ID [6516]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x), x, x) + 4*x*diff(y(x), x) + (x^2+2)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 40� �
AsymptoticDSolveValue[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x3

120 − x

6 + 1
x

)
+ c1

(
x2

24 + 1
x2 − 1

2

)
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49.4.49 problem 46
Internal problem ID [6517]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + xy′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 59� �
Order:=6;
dsolve(x^2*diff(y(x), x, x) + x*diff(y(x), x) - x*y(x) = 0,y(x),type='series',x=0);� �

y(x) = (ln(x)c2 + c1)
(
1 + x+ 1

4x
2 + 1

36x
3 + 1

576x
4 + 1

14400x
5 +O

(
x6))

+
(
(−2)x− 3

4x
2 − 11

108x
3 − 25

3456x
4 − 137

432000x
5 +O

(
x6)) c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x5

14400 + x4

576 + x3

36 + x2

4 + x+ 1
)

+c2

(
− 137x5

432000−
25x4

3456−
11x3

108 − 3x2

4 +
(

x5

14400 +
x4

576 +
x3

36 +
x2

4 +x+1
)
log(x)−2x

)
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49.4.50 problem 47
Internal problem ID [6518]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
x9/2

120 − x5/2

6 +
√
x

)
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49.4.51 problem 48
Internal problem ID [6519]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − x

)
y′′ − xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 34� �
Order:=6;
dsolve((x^2-x)*diff(y(x), x$2)-x*diff(y(x), x)+y(x) = 0,y(x),type='series',x=0);� �

y(x) = ln(x)
(
x+O

(
x6)) c2 + c1x

(
1 + O

(
x6))+ c2

(
1− x+O

(
x6))

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 20� �
AsymptoticDSolveValue[(x^2-x)*y''[x]-x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c2x+ c1(−3x+ x log(x) + 1)
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49.4.52 problem 49
Internal problem ID [6520]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ +
(
x2 + 6x

)
y′ + yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 44� �
Order:=6;
dsolve(x^2*diff(y(x), x$2)+(6*x+x^2)*diff(y(x), x)+x*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

6x+ 1
42x

2 − 1
336x

3 + 1
3024x

4 − 1
30240x

5 +O
(
x6))

+ c2(2880− 2880x+ 1440x2 − 480x3 + 120x4 − 24x5 +O(x6))
x5

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 68� �
AsymptoticDSolveValue[x^2*y''[x]+(6*x+x^2)*y'[x]+x*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x4

3024 − x3

336 + x2

42 − x

6 + 1
)
+ c1

(
1
x5 − 1

x4 + 1
2x3 − 1

6x2 + 1
24x

)

8626
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49.4.53 problem 50
Internal problem ID [6521]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ +
(
x2 − 8

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x), x$2)-x*diff(y(x), x)+(x^2-8)*y(x) = 0,y(x),type='series',x=0);� �
y(x) = c1x

4
(
1− 1

16x
2 + 1

640x
4 +O

(
x6))+ c2(−86400− 10800x2 − 1350x4 +O(x6))

x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 42� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]+(x^2-8)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x2

64 + 1
x2 + 1

8

)
+ c2

(
x8

640 − x6

16 + x4
)
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49.4.54 problem 51
Internal problem ID [6522]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 9xy′ + 25y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 29� �
Order:=6;
dsolve(x^2*diff(y(x), x$2)-9*x*diff(y(x), x)+25*y(x) = 0,y(x),type='series',x=0);� �

y(x) = x5(ln(x)c2 + c1) +O
(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
AsymptoticDSolveValue[x^2*y''[x]-9*x*y'[x]+25*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
5 + c2x

5 log(x)
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49.4.55 problem 52
Internal problem ID [6523]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ −
(
x2 + 5

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-(x^2+5/4)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
c1x

3(1 + 1
10x

2 + 1
280x

4 +O(x6)
)
+ c2

(
12− 6x2 − 3

2x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]-x*y'[x]-(x^2+5/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
−x7/2

8 − x3/2

2 + 1√
x

)
+ c2

(
x13/2

280 + x9/2

10 + x5/2
)
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49.4.56 problem 53
Internal problem ID [6524]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 35� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x),type='series',x=0);� �

y(x) =
c1
(
1− 1

6x
2 + 1

120x
4 +O(x6)

)
x+ c2

(
1− 1

2x
2 + 1

24x
4 +O(x6)

)
√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x7/2

24 − x3/2

2 + 1√
x

)
+ c2

(
x9/2

120 − x5/2

6 +
√
x

)
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49.4.57 problem 54
Internal problem ID [6525]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

xy′′ + (2− x) y′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 44� �
Order:=6;
dsolve(x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1

(
1 + 1

2x+ 1
6x

2 + 1
24x

3 + 1
120x

4 + 1
720x

5 +O
(
x6))

+
c2
(
1 + x+ 1

2x
2 + 1

6x
3 + 1

24x
4 + 1

120x
5 +O(x6)

)
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 62� �
AsymptoticDSolveValue[x*y''[x]+(2-x)*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
x3

24 + x2

6 + x

2 + 1
x
+ 1
)
+ c2

(
x4

120 + x3

24 + x2

6 + x

2 + 1
)

8631



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

49.4.58 problem 55
Internal problem ID [6526]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2x2y′′ + 3xy′ − y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 27� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);� �

y(x) = x
3
2 c2 + c1

x
+O

(
x6)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
AsymptoticDSolveValue[2*x^2*y''[x]+3*x*y'[x]-y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
√
x + c2

x
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49.4.59 problem 56
Internal problem ID [6527]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 56.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + 5xy′ + 4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 41� �
Order:=6;
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+4*y(x) = 0,y(x),type='series',x=0);� �

y(x) = x− 3
4−

i
√
23
4 c1 + x− 3

4+
i
√
23
4 c2 +O

(
x6)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
AsymptoticDSolveValue[2*x^2*y''[x]+5*x*y'[x]+4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1x
1
4

(
−3+i

√
23
)
+ c2x

1
4

(
−3−i

√
23
)
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49.4.60 problem 57
Internal problem ID [6528]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 57.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ + 4x4y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 28� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x^4*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1

(
1− 1

6x
4 +O

(
x6))+ c2(−2 + x4 +O(x6))

x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30� �
AsymptoticDSolveValue[x^2*y''[x]+3*x*y'[x]+4*x^4*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
1− x4

6

)
+ c1

(
1
x2 − x2

2

)
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49.4.61 problem 58
Internal problem ID [6529]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 58.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − yx = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 58� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*y(x) = 0,y(x),type='series',x=0);� �

y(x) = c1x

(
1 + 1

2x+ 1
12x

2 + 1
144x

3 + 1
2880x

4 + 1
86400x

5 +O
(
x6))

+ c2

(
ln(x)

(
x+ 1

2x
2 + 1

12x
3 + 1

144x
4 + 1

2880x
5 +O

(
x6))

+
(
1− 3

4x
2 − 7

36x
3 − 35

1728x
4 − 101

86400x
5 +O

(
x6)))

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 85� �
AsymptoticDSolveValue[x^2*y''[x]-x*y[x]==0,y[x],{x,0,5}]� �

y(x)→ c1

(
1
144x

(
x3+12x2+72x+144

)
log(x)+−47x4 − 480x3 − 2160x2 − 1728x+ 1728

1728

)
+ c2

(
x5

2880 + x4

144 + x3

12 + x2

2 + x

)
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49.4.62 problem 59
Internal problem ID [6530]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 59.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve (
−x2 + 1

)
y′′ + y′ + y − x ex = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 53� �
Order:=6;
dsolve((1-x^2)*diff(y(x),x$2)+diff(y(x),x)+y(x)=x*exp(x),y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

6x
3 − 1

12x
4 + 7

120x
5
)
y(0)

+
(
x− 1

2x
2 − 1

24x
4 + 1

120x
5
)
D(y)(0) + x3

6 + x4

24 + 7x5

120 +O
(
x6)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 63� �
AsymptoticDSolveValue[(1-x^2)*y''[x]+y'[x]+y[x]==x*Exp[x],y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x4

24 − x2

2 + x

)
+ c1

(
7x5

120 − x4

12 + x3

6 − x2

2 + 1
)
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49.4.63 problem 60
Internal problem ID [6531]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
(
1− y2

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=y(x)*(1-y(x)^2),y(x), singsol=all)� �

y(x) = 1√
c1e−2x + 1

y(x) = − 1√
c1e−2x + 1

8637



49.4. section 4.0 CHAPTER 49. OWN COLLECTION OF . . .

3 Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 100� �
DSolve[y'[x]==y[x]*(1-y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ex√
e2x + e2c1

y(x) → ex√
e2x + e2c1

y(x) → −1

y(x) → 0

y(x) → 1

y(x) → − ex√
e2x

y(x) → ex√
e2x
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49.4.64 problem 61
Internal problem ID [6532]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′

1− x
+ y − 1

1− x
= 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 146� �
dsolve(x/(1-x)*diff(y(x),x$2)+y(x)=1/(1-x),y(x), singsol=all)� �
y(x) = (BesselI (0,−x) + BesselI (1,−x))xc2

+ x(BesselK (0,−x)− BesselK (1,−x)) c1 − x

(
(BesselI (0,−x)

+BesselI (1,−x))
(∫ BesselK (0,−x)− BesselK (1,−x)

x (−BesselI (1, x) BesselK (0,−x) + BesselK (1,−x) BesselI (0, x))dx
)

−
(∫ BesselI (0,−x) + BesselI (1,−x)

x (−BesselI (1, x) BesselK (0,−x) + BesselK (1,−x) BesselI (0, x))dx
)
(BesselK (0,−x)

− BesselK (1,−x))
)

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 89� �
DSolve[x/(1-x)*y''[x]+y[x]==1/(1-x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(I0(x)− I1(x))
(∫ x

1
(K0(K[1]) +K1(K[1]))dK[1] + c2

)
+ e−xxHypergeometricU

(
1
2 , 2, 2x

)(
−2

√
π x 1F2

(
1
2; 1,

3
2;

x2

4

)
+ 2

√
π I0(x) + c1

)
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49.4.65 problem 62
Internal problem ID [6533]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′

1− x
+ yx = 0

3 Solution by Maple
Time used: 0.07 (sec). Leaf size: 17� �
dsolve(x/(1-x)*diff(y(x),x$2)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1AiryAi (x− 1) + c2AiryBi (x− 1)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20� �
DSolve[x/(1-x)*y''[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Ai(x− 1) + c2Bi(x− 1)
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49.4.66 problem 63
Internal problem ID [6534]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 63.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′

1− x
+ y − cos(x) = 0

3 Solution by Maple
Time used: 0.225 (sec). Leaf size: 153� �
dsolve(x/(1-x)*diff(y(x),x$2)+y(x)=cos(x),y(x), singsol=all)� �
y(x) = (BesselI (0,−x) + BesselI (1,−x))xc2

+ x(BesselK (0,−x)− BesselK (1,−x)) c1 + x

(
(BesselI (0,−x)

+BesselI (1,−x))
(∫ (BesselK (0,−x)− BesselK (1,−x)) cos(x) (x− 1)

x (−BesselI (1, x) BesselK (0,−x) + BesselK (1,−x) BesselI (0, x))dx
)

−
(∫ (BesselI (0, x)− BesselI (1, x)) cos(x) (x− 1)

x (−BesselI (1, x) BesselK (0,−x) + BesselK (1,−x) BesselI (0, x))dx
)
(BesselK (0,−x)

− BesselK (1,−x))
)
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3 Solution by Mathematica
Time used: 3.014 (sec). Leaf size: 95� �
DSolve[x/(1-x)*y''[x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xxHypergeometricU
(
1
2 , 2, 2x

)(∫ x

1
2
√
π (I0(K[1])− I1(K[1])) cos(K[1])(K[1]

− 1)dK[1] + c1

)
+ x(I0(x)− I1(x))

(∫ x

1
−((K0(K[2]) +K1(K[2])) cos(K[2])(K[2]− 1))dK[2] + c2

)
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49.4.67 problem 64
Internal problem ID [6535]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 64.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′

−x2 + 1 + y = 0

7 Solution by Maple� �
dsolve(x/(1-x^2)*diff(y(x),x$2)+y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x/(1-x^2)*y''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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49.4.68 problem 65
Internal problem ID [6536]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 65.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)=(x^2+3)*y(x),y(x), singsol=all)� �

y(x) = c1x e
x2
2 + c2

(
ex2

2 erf(x)
√
π x+ e−x2

2

)
3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 41� �
DSolve[y''[x]==(x^2+3)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
ex

2
x
(
c1 −

√
π c2Erf(x)

)
− c2

)
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49.4.69 problem 66
Internal problem ID [6537]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 66.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y(−1 + x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 49� �
Order:=6;
dsolve(diff(y(x),x$2)+(x-1)*y(x)=0,y(x),type='series',x=0);� �
y(x) =

(
1+ 1

2x
2− 1

6x
3+ 1

24x
4− 1

30x
5
)
y(0)+

(
x+ 1

6x
3− 1

12x
4+ 1

120x
5
)
D(y)(0)+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63� �
AsymptoticDSolveValue[y''[x]+(x-1)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

(
x5

120 − x4

12 + x3

6 + x

)
+ c1

(
−x5

30 + x4

24 − x3

6 + x2

2 + 1
)
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49.4.70 problem 67
Internal problem ID [6538]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 67.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + 2y(t) + 2t+ 1
y′(t) = 5x(t) + y(t) + 3t− 1

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 68� �
dsolve([diff(x(t),t)=x(t)+2*y(t)+2*t+1,diff(y(t),t)=5*x(t)+y(t)+3*t-1],[x(t), y(t)], singsol=all)� �

x(t) = e
(
1+

√
10
)
t
c2
√
10

5 − e−
(
−1+

√
10
)
t
c1
√
10

5 − 4t
9 + 17

81

y(t) = e
(
1+

√
10
)
t
c2 + e−

(
−1+

√
10
)
t
c1 −

7t
9 − 67

81
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3 Solution by Mathematica
Time used: 1.492 (sec). Leaf size: 342� �
DSolve[{x'[t]==x[t]+2*y[t]+2*t+1,y'[t]==5*x[t]+y[t]+3*t-1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) →
√

2
5 et sinh

(√
10 t

)(∫ t

1

1
4e

−
((

1+
√
10
)
K[2]

)(
2
(
3 +

√
10
)
K[2]

− e2
√
10 K[2]

(
2
(
−3 +

√
10
)
K[2] +

√
10 + 2

)
+

√
10 − 2

)
dK[2] + c2

)
+ et cosh

(√
10 t

)(∫ t

1

1
5e

−K[1]
(
5 cosh

(√
10 K[1]

)
(2K[1] + 1)

+
√
10 (1− 3K[1]) sinh

(√
10 K[1]

))
dK[1] + c1

)
y(t) → et cosh

(√
10 t

)(∫ t

1

1
4e

−
((

1+
√
10
)
K[2]

)(
2
(
3 +

√
10
)
K[2]

− e2
√
10 K[2]

(
2
(
−3 +

√
10
)
K[2] +

√
10 + 2

)
+

√
10 − 2

)
dK[2] + c2

)
+
√

5
2 et sinh

(√
10 t

)(∫ t

1

1
5e

−K[1]
(
5 cosh

(√
10 K[1]

)
(2K[1] + 1)

+
√
10 (1− 3K[1]) sinh

(√
10 K[1]

))
dK[1] + c1

)
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49.4.71 problem 68
Internal problem ID [6539]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 68.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 20y′ + 500y − 100000 cos (100x) = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x)+20*diff(y(x),x)+500*y(x) = 100000*cos(100*x),y(x), singsol=all)� �

y(x) = e−10x sin (20x) c2 + e−10x cos (20x) c1 −
3800 cos (100x)

377 + 800 sin (100x)
377

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 44� �
DSolve[y''[x]+20*y'[x]+500*y[x] == 100000*Cos[100*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −200
377(19 cos(100x)− 4 sin(100x)) + e−10x(c2 cos(20x) + c1 sin(20x))
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49.4.72 problem 69
Internal problem ID [6540]

Book: Own collection of miscellaneous problems
Section: section 4.0
Problem number: 69.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′
(
sin2 (2x)

)
+ y′ sin (4x)− 4y = 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)*sin(2*x)^2+diff(y(x),x)*sin(4*x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
−2 cos (4x) + 2

+ c2
√

cos (4x) + 1√
−2 cos (4x) + 2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 23� �
DSolve[y''[x]*Sin[2*x]^2+y'[x]*Sin[4*x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(2x)(c1 − ic2 cos(2x))
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49.5.1 problem 1
Internal problem ID [6541]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − Ay
2
3 = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$2)=A*y(x)^(2/3),y(x), singsol=all)� �

y(x) = 0∫ y(x)
− 5√

30_a 5
3A− 5c1

d_a − x− c2 = 0

∫ y(x) 5√
30_a 5

3A− 5c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 75� �
DSolve[y''[x]==A*y[x]^(2/3),y[x],x,IncludeSingularSolutions -> True]� �

Solve

y(x)2
(
1 + 6Ay(x)5/3

5c1

)
2F1

(
1
2 ,

3
5 ;

8
5 ;−

6Ay(x)5/3
5c1

)
2

6
5Ay(x)5/3 + c1

= (x+ c2)2, y(x)
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49.5.2 problem 2
Internal problem ID [6542]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′ +
(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
2 c1 + c2x e−

x2
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[y''[x]+2*x*y'[x]+(x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2 (c2x+ c1)
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49.5.3 problem 3
Internal problem ID [6543]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2 cot(x)y′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+2*cot(x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1
sin(x) +

c2x

sin(x)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 15� �
DSolve[y''[x]+2*Cot[x]*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c2x+ c1) csc(x)
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49.5.4 problem 4
Internal problem ID [6544]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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49.5.5 problem 5
Internal problem ID [6545]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y − 4

√
x ex = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 29� �
dsolve(4*x^2*diff(diff(y(x),x),x)+(-8*x^2+4*x)*diff(y(x),x)+(4*x^2-4*x-1)*y(x) = 4*x^(1/2)*exp(x),y(x), singsol=all)� �

y(x) = exc2√
x

+
√
x exc1 +

√
x ex(ln(x)− 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[4*x^2*y''[x]+(-8*x^2+4*x)*y'[x]+(4*x^2-4*x-1)*y[x] == 4*x^(1/2)*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x log(x) + (−1 + c2)x+ c1)√
x
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49.5.6 problem 6
Internal problem ID [6546]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − (2x+ 2) y′ + (2 + x) y − 6x3ex = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x*diff(diff(y(x),x),x)-(2*x+2)*diff(y(x),x)+(2+x)*y(x) = 6*x^3*exp(x),y(x), singsol=all)� �

y(x) = c2ex + exx3c1 +
3 exx4

2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 29� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(2+x)*y[x] == 6*x^3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

x
(
9x4 + 2c2x3 + 6c1

)
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49.5.7 problem 7
Internal problem ID [6547]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 113� �
AsymptoticDSolveValue[y'[x]+y[x]==1/x,y[x],{x,0,5}]� �

y(x) →
(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)(

x6

2160 + x5

600 + x4

96 + x3

18 + x2

4 + x+ log(x)
)

+ c1

(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
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49.5.8 problem 8
Internal problem ID [6548]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + y − 1
x2 = 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x)+y(x)=1/x^2,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 122� �
AsymptoticDSolveValue[y'[x]+y[x]==1/x^2,y[x],{x,0,5}]� �

y(x)→
(
− x5

120 +
x4

24 −
x3

6 + x2

2 −x+1
)(

x6

2160 +
x5

1800 +
x4

480 +
x3

72 +
x2

12 +
x

2 − 1
x
+log(x)

)
+ c1

(
− x5

120 + x4

24 − x3

6 + x2

2 − x+ 1
)
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49.5.9 problem 9
Internal problem ID [6549]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ + y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 15� �
Order:=6;
dsolve(x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);� �

y(x) = c1
x
+O

(
x6)

3 Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9� �
AsymptoticDSolveValue[x*y'[x]+y[x]==0,y[x],{x,0,5}]� �

y(x) → c1
x
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49.5.10 problem 10
Internal problem ID [6550]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 8� �
AsymptoticDSolveValue[y'[x]==1/x,y[x],{x,0,5}]� �

y(x) → log(x) + c1
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49.5.11 problem 11
Internal problem ID [6551]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 17� �
AsymptoticDSolveValue[y''[x]==1/x,y[x],{x,0,5}]� �

y(x) → −x+ x log(x) + c2x+ c1
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49.5.12 problem 12
Internal problem ID [6552]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)+diff(y(x),x)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 159� �
AsymptoticDSolveValue[y''[x]+y'[x]==1/x,y[x],{x,0,5}]� �

y(x) → − x6

4320 − x5

600 − x4

96 − x3

18 − x2

4 + c2

(
− x5

720 + x4

120 − x3

24 + x2

6 − x

2 + 1
)
x+

(
− x5

720

+ x4

120 − x3

24 + x2

6 − x

2 + 1
)
x

(
x6

2160 + x5

600 + x4

96 + x3

18 + x2

4 + x+ log(x)
)
− x+ c1
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49.5.13 problem 13
Internal problem ID [6553]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)+y(x)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 148� �
AsymptoticDSolveValue[y''[x]+y[x]==1/x,y[x],{x,0,5}]� �

y(x)→ x

(
− x6

5040 +
x4

120−
x2

6 +1
)(

− x6

4320 +
x4

96−
x2

4 +log(x)
)
+c1

(
− x6

720 +
x4

24−
x2

2 +1
)

+ c2x

(
− x6

5040 + x4

120 − x2

6 + 1
)
+
(
− x5

600 + x3

18 − x

)(
− x6

720 + x4

24 − x2

2 + 1
)
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49.5.14 problem 14
Internal problem ID [6554]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − 1
x
= 0

With the expansion point for the power series method at x = 0.
7 Solution by Maple� �
Order:=6;
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);� �

No solution found

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 152� �
AsymptoticDSolveValue[y''[x]+y'[x]+y[x]==1/x,y[x],{x,0,5}]� �

y(x) → c2x

(
− x4

120 + x3

24 − x

2 + 1
)
+ c1

(
x3

6 − x2

2 + 1
)

+ x

(
− x4

120 + x3

24 − x

2 + 1
)(

41x6

4320 + x5

120 − x4

96 − x3

18 + x+ log(x)
)

+
(
x3

6 − x2

2 + 1
)(

− x6

180 + x5

600 + x4

96 − x2

4 − x

)
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49.5.15 problem 15
Internal problem ID [6555]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 15.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

h2 + 2ah√
1 + (h′)2

− b2 = 0

3 Solution by Maple
Time used: 0.435 (sec). Leaf size: 108� �
dsolve(h(u)^2 + 2*a*h(u)/sqrt(1 + diff(h(u), u)^2) = b^2,h(u), singsol=all)� �

u−

(∫ h(u) (b+ _a) (_a − b)√
− (_a2 + 2a_a − b2) (_a2 − 2a_a − b2)

d_a
)

− c1 = 0

u−

(∫ h(u)
− (b+ _a) (_a − b)√

− (_a2 + 2a_a − b2) (_a2 − 2a_a − b2)
d_a

)
− c1 = 0
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3 Solution by Mathematica
Time used: 62.374 (sec). Leaf size: 913� �
DSolve[h[u]^2 + 2*a*h[u]/Sqrt[1 + (h'[u])^2] == b^2,h[u],u,IncludeSingularSolutions -> True]� �
h(u)

→ InverseFunction

−
i

√(
b2 −#12

)2 √1− #12

−2
√
a2 (a2 + b2) + 2a2 + b2

√
1− #12

2
√

a2 (a2 + b2) + 2a2 + b2

((
2
√
a2 (a2 + b2) + 2a2 + b2

)
E

(
i sinh−1

(√
1

−2a2 − b2 + 2
√

a2 (a2 + b2)
#1
)
|2a

2+b2−2
√

a2 (a2 + b2)
2a2+b2+2

√
a2 (a2 + b2)

)
− 2
(√

a2 (a2 + b2) + a2
)
F

(
i sinh−1

(√
1

−2a2 − b2 + 2
√
a2 (a2 + b2)

#1
)
|2a

2+b2−2
√

a2 (a2 + b2)
2a2+b2+2

√
a2 (a2 + b2)

))
(
b2 −#12

)√ 1
2
√

a2 (a2 + b2) − 2a2 − b2

√
−#14 + 4#12a2 + 2#12b2 − b4

&

 [−u+c1]

h(u)

→ InverseFunction

−
i

√(
b2 −#12

)2 √1− #12

−2
√
a2 (a2 + b2) + 2a2 + b2

√
1− #12

2
√

a2 (a2 + b2) + 2a2 + b2

((
2
√
a2 (a2 + b2) + 2a2 + b2

)
E

(
i sinh−1

(√
1

−2a2 − b2 + 2
√

a2 (a2 + b2)
#1
)
|2a

2+b2−2
√

a2 (a2 + b2)
2a2+b2+2

√
a2 (a2 + b2)

)
− 2
(√

a2 (a2 + b2) + a2
)
F

(
i sinh−1

(√
1

−2a2 − b2 + 2
√
a2 (a2 + b2)

#1
)
|2a

2+b2−2
√

a2 (a2 + b2)
2a2+b2+2

√
a2 (a2 + b2)

))
(
b2 −#12

)√ 1
2
√

a2 (a2 + b2) − 2a2 − b2

√
−#14 + 4#12a2 + 2#12b2 − b4

&

 [u+c1]

h(u) → −
√
a2 + b2 − a

h(u) →
√
a2 + b2 − a
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49.5.16 problem 16
Internal problem ID [6556]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + 2y′ − 24y − 16 + (2 + x) e4x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)-24*y(x)=16-(x+2)*exp(4*x),y(x), singsol=all)� �

y(x) = e4xc2 + e−6xc1 −
2
3 + (−150x2 − 570x+ 57) e4x

3000

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 40� �
DSolve[y''[x]+2*y'[x]-24*y[x]==16-(x+2)*Exp[4*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−6x + e4x(−10x(5x+ 19) + 19 + 1000c2)

1000 − 2
3
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49.5.17 problem 17
Internal problem ID [6557]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y′ − 4y − 6 e2t−2 = 0

With initial conditions

[y(1) = 4, y′(1) = 5]

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 17� �
dsolve([diff(y(t),t$2)+3*diff(y(t),t)-4*y(t)=6*exp(2*t-2),y(1) = 4, D(y)(1) = 5],y(t), singsol=all)� �

y(t) = 3 et−1 + e2t−2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 18� �
DSolve[{y''[t]+3*y'[t]-4*y[t]==6*Exp[2*t-2],{y[1]==4,y'[1]==5}},y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et−2(et + 3e
)
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49.5.18 problem 18
Internal problem ID [6558]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − ea cos(x) = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 76� �
Order:=8;
dsolve(diff(y(x),x$2)+y(x)=exp(a*cos(x)),y(x),type='series',x=0);� �

y(x) =
(
1− 1

2x
2 + 1

24x
4 − 1

720x
6
)
y(0) +

(
x− 1

6x
3 + 1

120x
5 − 1

5040x
7
)
D(y)(0)

+ eax2

2 + (−1− a) eax4

24 + (3a2 + 2a+ 1) eax6

720 +O
(
x8)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 239� �
AsymptoticDSolveValue[y''[x]+y[x]==Exp[a*Cos[x]],y[x],{x,0,7}]� �

y(x)→
(
− x7

5040 + x5

120 − x3

6 + x

)(
1
120
(
3a2 +7a+1

)
eax5 − (15a3 + 60a2 + 31a+ 1) eax7

5040

− 1
6(a+ 1)eax3 + eax

)
+
(
− x6

720 + x4

24 − x2

2 + 1
)(

− 1
720
(
15a2 + 15a+ 1

)
eax6

+ (105a3 + 210a2 + 63a+ 1) eax8

40320 + 1
24(3a+ 1)eax4 − eax2

2

)
+ c2

(
− x7

5040 + x5

120 − x3

6 + x

)
+ c1

(
− x6

720 + x4

24 − x2

2 + 1
)
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49.5.19 problem 19
Internal problem ID [6559]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y

2y ln(y) + y − x
= 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)=y(x)/(2*y(x)*ln(y(x))+y(x)-x),y(x), singsol=all)� �

y(x) = eRootOf
(
e2_Z_Z−e_Zx+c1

)

3 Solution by Mathematica
Time used: 0.413 (sec). Leaf size: 19� �
DSolve[y'[x]==y[x]/(2*y[x]*Log[y[x]]+y[x]-x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = y(x) log(y(x)) + c1

y(x) , y(x)
]
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49.5.20 problem 20
Internal problem ID [6560]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 1) y′ + (1 + x) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 21� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x
(
c2x

2 + c1
)
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49.5.21 problem 21
Internal problem ID [6561]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ + e−y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)+exp(-y(x))=0,y(x), singsol=all)� �

y(x) = ln
(
−c1x− 1

x

)

3 Solution by Mathematica
Time used: 0.362 (sec). Leaf size: 12� �
DSolve[x^2*y'[x]+Exp[-y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
1
x
+ c1

)
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49.5.22 problem 22
Internal problem ID [6562]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + ey = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+exp(y(x))=0,y(x), singsol=all)� �

y(x) = ln

−
tanh2

(
c2+x
2c1

)
− 1

2c21


3 Solution by Mathematica
Time used: 0.978 (sec). Leaf size: 31� �
DSolve[y''[x]+Exp[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(2) + log
(
c1sech2

(
1
2
√
c1 (x+ c2)

))
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49.5.23 problem 23
Internal problem ID [6563]

Book: Own collection of miscellaneous problems
Section: section 5.0
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′ − yx+ 3x− 2y + 6
yx− 3x− 2y + 6 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=(x*y(x)+3*x-2*y(x)+6)/(x*y(x)-3*x-2*y(x)+6),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(x*y[x]+3*x-2*y[x]+6)/(x*y[x]-3*x-2*y[x]+6),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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50.1. section 1 CHAPTER 50. FIRST ORDER . . .

50.1.1 problem 1
Internal problem ID [6564]

Book: First order enumerated odes
Section: section 1
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve(diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.2 problem 2
Internal problem ID [6565]

Book: First order enumerated odes
Section: section 1
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(y(x),x)=a,y(x), singsol=all)� �

y(x) = ax+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 11� �
DSolve[y'[x]==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax+ c1
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50.1.3 problem 3
Internal problem ID [6566]

Book: First order enumerated odes
Section: section 1
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = x2

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 15� �
DSolve[y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c1
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50.1.4 problem 4
Internal problem ID [6567]

Book: First order enumerated odes
Section: section 1
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 7� �
dsolve(diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 9� �
DSolve[y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
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50.1.5 problem 5
Internal problem ID [6568]

Book: First order enumerated odes
Section: section 1
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − xa = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)=a*x,y(x), singsol=all)� �

y(x) = a x2

2 + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16� �
DSolve[y'[x]==a*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax2

2 + c1
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50.1.6 problem 6
Internal problem ID [6569]

Book: First order enumerated odes
Section: section 1
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − axy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=a*x*y(x),y(x), singsol=all)� �

y(x) = c1e
a x2
2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23� �
DSolve[y'[x]==a*x*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
ax2
2

y(x) → 0
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50.1.7 problem 7
Internal problem ID [6570]

Book: First order enumerated odes
Section: section 1
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − xa− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x)=a*x+y(x),y(x), singsol=all)� �

y(x) = −ax− a+ c1ex

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 18� �
DSolve[y'[x]==a*x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a(x+ 1) + c1e
x
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50.1.8 problem 8
Internal problem ID [6571]

Book: First order enumerated odes
Section: section 1
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − xa− by = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)=a*x+b*y(x),y(x), singsol=all)� �

y(x) = −ax

b
− a

b2
+ ebxc1

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 25� �
DSolve[y'[x]==a*x+b*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −abx+ a

b2
+ c1e

bx
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50.1.9 problem 9
Internal problem ID [6572]

Book: First order enumerated odes
Section: section 1
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = c1ex

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16� �
DSolve[y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → 0
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50.1.10 problem 10
Internal problem ID [6573]

Book: First order enumerated odes
Section: section 1
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − by = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=b*y(x),y(x), singsol=all)� �

y(x) = ebxc1

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18� �
DSolve[y'[x]==b*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
bx

y(x) → 0
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50.1.11 problem 11
Internal problem ID [6574]

Book: First order enumerated odes
Section: section 1
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − xa− by2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 59� �
dsolve(diff(y(x),x)=a*x+b*y(x)^2,y(x), singsol=all)� �

y(x) =
(ab)

1
3

(
AiryAi

(
1,−(ab)

1
3 x
)
c1 +AiryBi

(
1,−(ab)

1
3 x
))

b
(
c1AiryAi

(
− (ab)

1
3 x
)
+AiryBi

(
− (ab)

1
3 x
))

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 165� �
DSolve[y'[x]==a*x+b*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a
√
x
(
−J− 2

3

(
2
3
√
a
√
b x3/2

)
+ c1J 2

3

(
2
3
√
a
√
b x3/2

))
√
b
(
J 1

3

(
2
3
√
a
√
b x3/2

)
+ c1J− 1

3

(
2
3
√
a
√
b x3/2

))
y(x) →

ax2
0F̃1
(
; 53 ;−

1
9abx

3)
3 0F̃1

(
; 23 ;−

1
9abx

3
)
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50.1.12 problem 12
Internal problem ID [6575]

Book: First order enumerated odes
Section: section 1
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

cy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(c*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[c*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.13 problem 13
Internal problem ID [6576]

Book: First order enumerated odes
Section: section 1
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

cy′ − a = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(c*diff(y(x),x)=a,y(x), singsol=all)� �

y(x) = ax

c
+ c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14� �
DSolve[c*y'[x]==a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax

c
+ c1
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50.1.14 problem 14
Internal problem ID [6577]

Book: First order enumerated odes
Section: section 1
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

cy′ − xa = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(c*diff(y(x),x)=a*x,y(x), singsol=all)� �

y(x) = a x2

2c + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19� �
DSolve[c*y'[x]==a*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax2

2c + c1
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50.1.15 problem 15
Internal problem ID [6578]

Book: First order enumerated odes
Section: section 1
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

cy′ − xa− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(c*diff(y(x),x)=a*x+y(x),y(x), singsol=all)� �

y(x) = −ac− ax+ ex
c c1

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 22� �
DSolve[c*y'[x]==a*x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a(c+ x) + c1e
x
c
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50.1.16 problem 16
Internal problem ID [6579]

Book: First order enumerated odes
Section: section 1
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

cy′ − xa− by = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
dsolve(c*diff(y(x),x)=a*x+b*y(x),y(x), singsol=all)� �

y(x) = −ax

b
− ac

b2
+ e bx

c c1

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 28� �
DSolve[c*y'[x]==a*x+b*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a(bx+ c)
b2

+ c1e
bx
c
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50.1.17 problem 17
Internal problem ID [6580]

Book: First order enumerated odes
Section: section 1
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

cy′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(c*diff(y(x),x)=y(x),y(x), singsol=all)� �

y(x) = ex
c c1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 20� �
DSolve[c*y'[x]==y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x
c

y(x) → 0
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50.1.18 problem 18
Internal problem ID [6581]

Book: First order enumerated odes
Section: section 1
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

cy′ − by = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(c*diff(y(x),x)=b*y(x),y(x), singsol=all)� �

y(x) = e bx
c c1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 21� �
DSolve[c*y'[x]==b*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
bx
c

y(x) → 0
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50.1.19 problem 19
Internal problem ID [6582]

Book: First order enumerated odes
Section: section 1
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

cy′ − xa− by2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 75� �
dsolve(c*diff(y(x),x)=a*x+b*y(x)^2,y(x), singsol=all)� �

y(x) =

(
ba
c2

) 1
3
(
AiryAi

(
1,−

(
ba
c2

) 1
3 x
)
c1 +AiryBi

(
1,−

(
ba
c2

) 1
3 x
))

c

b
(
c1AiryAi

(
−
(
ba
c2

) 1
3 x
)
+AiryBi

(
−
(
ba
c2

) 1
3 x
))

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 214� �
DSolve[c*y'[x]==a*x+b*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

√
a

c

(
−J− 2

3

(
2
3

√
a

c

√
b

c
x3/2

)
+ c1J 2

3

(
2
3

√
a

c

√
b

c
x3/2

))
√

b

c

(
J 1

3

(
2
3

√
a

c

√
b

c
x3/2

)
+ c1J− 1

3

(
2
3

√
a

c

√
b

c
x3/2

))

y(x) →
ax2

0F̃1

(
; 53 ;−

abx3

9c2

)
3c 0F̃1

(
; 23 ;−

abx3

9c2
)
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50.1.20 problem 20
Internal problem ID [6583]

Book: First order enumerated odes
Section: section 1
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

cy′ − xa+ by2

r
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 91� �
dsolve(c*diff(y(x),x)=(a*x+b*y(x)^2)/r,y(x), singsol=all)� �

y(x) =

(
ba
r2c2

) 1
3
(
AiryAi

(
1,−

(
ba
r2c2

) 1
3 x
)
c1 +AiryBi

(
1,−

(
ba
r2c2

) 1
3 x
))

rc

b
(
c1AiryAi

(
−
(

ba
r2c2

) 1
3 x
)
+AiryBi

(
−
(

ba
r2c2

) 1
3 x
))

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 253� �
DSolve[c*y'[x]==(a*x+b*y[x]^2)/r,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

√
a

cr

(
−J− 2

3

(
2
3

√
a

cr

√
b

cr
x3/2

)
+ c1J 2

3

(
2
3

√
a

cr

√
b

cr
x3/2

))
√

b

cr

(
J 1

3

(
2
3

√
a

cr

√
b

cr
x3/2

)
+ c1J− 1

3

(
2
3

√
a

cr

√
b

cr
x3/2

))

y(x) →
ax2

0F̃1

(
; 53 ;−

abx3

9c2r2

)
3cr 0F̃1

(
; 23 ;−

abx3

9c2r2
)

8697



50.1. section 1 CHAPTER 50. FIRST ORDER . . .

50.1.21 problem 21
Internal problem ID [6584]

Book: First order enumerated odes
Section: section 1
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

cy′ − xa+ by2

rx
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 98� �
dsolve(c*diff(y(x),x)=(a*x+b*y(x)^2)/(r*x),y(x), singsol=all)� �

y(x) =

√
xba

r2c2
cr

(
BesselY

(
1, 2
√

xba

r2c2

)
c1cr + BesselJ

(
1, 2
√

xba

r2c2

))

b

(
c1crBesselY

(
0, 2
√

xba

r2c2

)
+ BesselJ

(
0, 2
√

xba

r2c2

))

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 160� �
DSolve[c*y'[x]==(a*x+b*y[x]^2)/(r*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

2
√
a cr

√
x Y1

 2
√
a
√
b
√
x

cr


√
b

+ ac1x 0F̃1
(
; 2;− abx

c2r2

)
2crY0

(
2
√
a
√
b
√
x

cr

)
+ cc1r 0F̃1

(
; 1;− abx

c2r2

)
y(x) →

ax 0F̃1
(
; 2;− abx

c2r2

)
cr 0F̃1

(
; 1;− abx

c2r2

)
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50.1.22 problem 22
Internal problem ID [6585]

Book: First order enumerated odes
Section: section 1
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

cy′ − xa+ by2

r x2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 106� �
dsolve(c*diff(y(x),x)=(a*x+b*y(x)^2)/(r*x^2),y(x), singsol=all)� �

y(x) =
a

(
BesselY

(
0, 2
√

ba

r2c2x

)
c1 + BesselJ

(
0, 2
√

ba

r2c2x

))

cr

√
ba

r2c2x

(
c1 BesselY

(
1, 2
√

ba

r2c2x

)
+ BesselJ

(
1, 2
√

ba

r2c2x

))
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3 Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 179� �
DSolve[c*y'[x]==(a*x+b*y[x]^2)/(r*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a crx

c1 0F̃1
(
; 1;− ab

c2r2x

)
+ 2iY0

2
√
a
√
b

√
1
x

cr




√
a bc1 0F̃1

(
; 2;− ab

c2r2x

)
+

2i
√
b crY1


2
√
a
√
b

√
1
x

cr

√
1
x

y(x) →
crx 0F̃1

(
; 1;− ab

c2r2x

)
b 0F̃1

(
; 2;− ab

c2r2x

)
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50.1.23 problem 23
Internal problem ID [6586]

Book: First order enumerated odes
Section: section 1
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

cy′ − xa+ by2

y
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 69� �
dsolve(c*diff(y(x),x)=(a*x+b*y(x)^2)/y(x),y(x), singsol=all)� �

y(x) = −

√
4 e 2bx

c c1b2 − 4bxa− 2ac
2b

y(x) =

√
4 e 2bx

c c1b2 − 4bxa− 2ac
2b

3 Solution by Mathematica
Time used: 1.865 (sec). Leaf size: 85� �
DSolve[c*y'[x]==(a*x+b*y[x]^2)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i

√
abx+ ac

2 + b2c1
(
−e

2bx
c

)
b

y(x) →
i

√
abx+ ac

2 + b2c1
(
−e

2bx
c

)
b
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50.1.24 problem 24
Internal problem ID [6587]

Book: First order enumerated odes
Section: section 1
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

a sin(x)yxy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(a*sin(x)*y(x)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[a*Sin[x]*y[x]*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.25 problem 25
Internal problem ID [6588]

Book: First order enumerated odes
Section: section 1
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

f(x) sin(x)yxy′π = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(f(x)*sin(x)*y(x)*x*diff(y(x),x)*Pi=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[f(x)*Sin[x]*y[x]*x*y'[x]*Pi==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.26 problem 26
Internal problem ID [6589]

Book: First order enumerated odes
Section: section 1
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ − sin(x)− y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=sin(x)+y(x),y(x), singsol=all)� �

y(x) = −cos(x)
2 − sin(x)

2 + c1ex

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24� �
DSolve[y'[x]==Sin[x]+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
2 − cos(x)

2 + c1e
x
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50.1.27 problem 27
Internal problem ID [6590]

Book: First order enumerated odes
Section: section 1
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − sin(x)− y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
dsolve(diff(y(x),x)=sin(x)+y(x)^2,y(x), singsol=all)� �

y(x) = −
c1MathieuSPrime

(
0,−2,−π

4 + x
2

)
+MathieuCPrime

(
0,−2,−π

4 + x
2

)
2
(
c1MathieuS

(
0,−2,−π

4 + x
2

)
+MathieuC

(
0,−2,−π

4 + x
2

))
3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 105� �
DSolve[y'[x]==Sin[x]+y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−MathieuSPrime

[
0,−2, 14(π − 2x)

]
+ c1MathieuCPrime

[
0,−2, 14(π − 2x)

]
2
(
MathieuS

[
0,−2, 14(2x− π)

]
+ c1MathieuC

[
0,−2, 14(π − 2x)

])
y(x) →

MathieuCPrime
[
0,−2, 14(π − 2x)

]
2MathieuC

[
0,−2, 14(π − 2x)

]
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50.1.28 problem 28
Internal problem ID [6591]

Book: First order enumerated odes
Section: section 1
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − cos(x)− y

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=cos(x)+y(x)/x,y(x), singsol=all)� �

y(x) = (cosineIntegral(x) + c1)x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 12� �
DSolve[y'[x]==Cos[x]+y[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(CosIntegral(x) + c1)
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50.1.29 problem 29
Internal problem ID [6592]

Book: First order enumerated odes
Section: section 1
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − cos(x)− y2

x
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=cos(x)+y(x)^2/x,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==Cos[x]+y[x]^2/x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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50.1.30 problem 30
Internal problem ID [6593]

Book: First order enumerated odes
Section: section 1
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − x− y − by2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 105� �
dsolve(diff(y(x),x)=x+y(x)+b*y(x)^2,y(x), singsol=all)� �
y(x)

=
2b 1

3 AiryAi
(
1,−4bx−1

4b
2
3

)
c1 + 2AiryBi

(
1,−4bx−1

4b
2
3

)
b

1
3 − AiryAi

(
−4bx−1

4b
2
3

)
c1 − AiryBi

(
−4bx−1

4b
2
3

)
2b
(
AiryAi

(
−4bx−1

4b
2
3

)
c1 +AiryBi

(
−4bx−1

4b
2
3

))
3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 195� �
DSolve[y'[x]==x+y[x]+b*y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
Bi
( 1

4−bx

(−b)2/3

)
+ c1Ai

( 1
4−bx

(−b)2/3

)
+ 2 3

√
−b
(
Bi′
( 1

4−bx

(−b)2/3

)
+ c1Ai′

( 1
4−bx

(−b)2/3

))
2b
(
Bi
( 1

4−bx

(−b)2/3

)
+ c1Ai

( 1
4−bx

(−b)2/3

))

y(x) → −

2
3
√
−b Ai′

( 1
4−bx

(−b)2/3

)
Ai
( 1

4−bx

(−b)2/3

) + 1

2b
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50.1.31 problem 31
Internal problem ID [6594]

Book: First order enumerated odes
Section: section 1
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 7� �
DSolve[x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.32 problem 32
Internal problem ID [6595]

Book: First order enumerated odes
Section: section 1
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

5y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve(5*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[5*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.33 problem 33
Internal problem ID [6596]

Book: First order enumerated odes
Section: section 1
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

ey′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(exp(1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[Exp[1]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.34 problem 34
Internal problem ID [6597]

Book: First order enumerated odes
Section: section 1
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

πy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(Pi*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[Pi*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.35 problem 35
Internal problem ID [6598]

Book: First order enumerated odes
Section: section 1
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

sin(x)y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(sin(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[Sin[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.36 problem 36
Internal problem ID [6599]

Book: First order enumerated odes
Section: section 1
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

f(x)y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5� �
dsolve(f(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[f[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.37 problem 37
Internal problem ID [6600]

Book: First order enumerated odes
Section: section 1
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 8� �
dsolve(x*diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = ln(x) + c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10� �
DSolve[x*y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) + c1
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50.1.38 problem 38
Internal problem ID [6601]

Book: First order enumerated odes
Section: section 1
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ − sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 8� �
dsolve(x*diff(y(x),x)=sin(x),y(x), singsol=all)� �

y(x) = sinIntegral(x) + c1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 10� �
DSolve[x*y'[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Si(x) + c1
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50.1.39 problem 39
Internal problem ID [6602]

Book: First order enumerated odes
Section: section 1
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

(−1 + x) y′ = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 5� �
dsolve((x-1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[(x-1)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.40 problem 40
Internal problem ID [6603]

Book: First order enumerated odes
Section: section 1
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = −c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.41 problem 41
Internal problem ID [6604]

Book: First order enumerated odes
Section: section 1
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(x*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[x*y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.42 problem 42
Internal problem ID [6605]

Book: First order enumerated odes
Section: section 1
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy sin(x)y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(x*y(x)*sin(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[x*y[x]*Sin[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.43 problem 43
Internal problem ID [6606]

Book: First order enumerated odes
Section: section 1
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

πy sin(x)y′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(Pi*y(x)*sin(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[Pi*y[x]*Sin[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.44 problem 44
Internal problem ID [6607]

Book: First order enumerated odes
Section: section 1
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

x sin(x)y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve(x*sin(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[x*Sin[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.45 problem 45
Internal problem ID [6608]

Book: First order enumerated odes
Section: section 1
Problem number: 45.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x sin(x) (y′)2 = 0

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 5� �
dsolve(x*sin(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7� �
DSolve[x*Sin[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
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50.1.46 problem 46
Internal problem ID [6609]

Book: First order enumerated odes
Section: section 1
Problem number: 46.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1
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50.1.47 problem 47
Internal problem ID [6610]

Book: First order enumerated odes
Section: section 1
Problem number: 47.
ODE order: 1.
ODE degree: 47.

CAS Maple gives this as type [_quadrature]

Solve

(y′)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve(diff(y(x),x)^n=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[(y'[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0 1
nx+ c1
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50.1.48 problem 48
Internal problem ID [6611]

Book: First order enumerated odes
Section: section 1
Problem number: 48.
ODE order: 1.
ODE degree: 48.

CAS Maple gives this as type [_quadrature]

Solve

x(y′)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5� �
dsolve(x*diff(y(x),x)^n=0,y(x), singsol=all)� �

y(x) = c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15� �
DSolve[x*(y'[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0 1
nx+ c1
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50.1.49 problem 49
Internal problem ID [6612]

Book: First order enumerated odes
Section: section 1
Problem number: 49.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − x = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)^2=x,y(x), singsol=all)� �

y(x) = 2x 3
2

3 + c1

y(x) = −2x 3
2

3 + c1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33� �
DSolve[(y'[x])^2==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x3/2

3 + c1

y(x) → 2x3/2

3 + c1
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50.1.50 problem 50
Internal problem ID [6613]

Book: First order enumerated odes
Section: section 1
Problem number: 50.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)2 − x− y = 0

3 Solution by Maple
Time used: 0.176 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)^2=x+y(x),y(x), singsol=all)� �

y(x) =
(
−LambertW

(
−c1e−

x
2−1)− 1

)2 − x

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 89� �
DSolve[(y'[x])^2==x+y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
−e−

x
2−1− c1

2

)(
2 + ProductLog

(
−e−

x
2−1− c1

2

))
− x+ 1

y(x) → ProductLog
(
e

1
2 (−x−2+c1)

)(
2 + ProductLog

(
e

1
2 (−x−2+c1)

))
− x+ 1

8728



50.1. section 1 CHAPTER 50. FIRST ORDER . . .

50.1.51 problem 51
Internal problem ID [6614]

Book: First order enumerated odes
Section: section 1
Problem number: 51.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(y′)2 − y

x
= 0

3 Solution by Maple
Time used: 0.186 (sec). Leaf size: 39� �
dsolve(diff(y(x),x)^2=y(x)/x,y(x), singsol=all)� �

y(x) = 0

y(x) = (x+ √
c1x )2

x

y(x) = (−x+ √
c1x )2

x

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 46� �
DSolve[(y'[x])^2==y[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2

√
x + c1

) 2

y(x) → 1
4
(
2
√
x + c1

) 2

y(x) → 0
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50.1.52 problem 52
Internal problem ID [6615]

Book: First order enumerated odes
Section: section 1
Problem number: 52.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − y2

x
= 0

3 Solution by Maple
Time used: 0.196 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2=y(x)^2/x,y(x), singsol=all)� �

y(x) = 0

y(x) = c1e−2
√
x

y(x) = c1e2
√
x

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 38� �
DSolve[(y'[x])^2==y[x]^2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−2

√
x

y(x) → c1e
2
√
x

y(x) → 0
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50.1.53 problem 53
Internal problem ID [6616]

Book: First order enumerated odes
Section: section 1
Problem number: 53.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 − y3

x
= 0

3 Solution by Maple
Time used: 0.187 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)^2=y(x)^3/x,y(x), singsol=all)� �

y(x) = 0

y(x) = WeierstrassP
(

x2 2
3√

2 2
3x

+ c1, 0, 0
)
2 2

3

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 42� �
DSolve[(y'[x])^2==y[x]^3/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4(
−2

√
x + c1

)
2

y(x) → 4(
2
√
x + c1

)
2

y(x) → 0
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50.1.54 problem 54
Internal problem ID [6617]

Book: First order enumerated odes
Section: section 1
Problem number: 54.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

(y′)3 − y2

x
= 0
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3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 311� �
dsolve(diff(y(x),x)^3=y(x)^2/x,y(x), singsol=all)� �

y(x) = 0

y(x) = −3x 4
3 c1
8 + 3x 2

3 c21
8 − c31

8 + x2

8

y(x) = −
3
(
−x

2
3
2 − i

√
3 x

2
3

2

)2

c1

8 +
3
(
−x

2
3
2 − i

√
3 x

2
3

2

)
c21

8 − c31
8 + x2

8

y(x) = −
3
(
−x

2
3
2 + i

√
3 x

2
3

2

)2

c1

8 +
3
(
−x

2
3
2 + i

√
3 x

2
3

2

)
c21

8 − c31
8 + x2

8

−
3i ln

(
(x2y(x)2)

1
3
(
1 + i

√
3
)
+ 4y(x)

)√
3

2
(
1 + i

√
3
)

−
3 ln

(
(x2y(x)2)

1
3
(
1 + i

√
3
)
+ 4y(x)

)
2
(
1 + i

√
3
) + ln (y(x)) + c1 = 0

−
3i ln

(
(x2y(x)2)

1
3
(
−1 + i

√
3
)
− 4y(x)

)√
3

2
(
−1 + i

√
3
)

+
3 ln

(
(x2y(x)2)

1
3
(
−1 + i

√
3
)
− 4y(x)

)
2
(
−1 + i

√
3
) + ln (y(x)) + c1 = 0
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3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 152� �
DSolve[(y'[x])^3==y[x]^2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
216
(
3x2/3 + 2c1

) 3

y(x) → 1
216

(
18i
(√

3 + i
)
c1

2x2/3 − 27i
(√

3 − i
)
c1x

4/3 + 27x2 + 8c13
)

y(x) → 1
216

(
−18i

(√
3 − i

)
c1

2x2/3 + 27i
(√

3 + i
)
c1x

4/3 + 27x2 + 8c13
)

y(x) → 0

8734



50.1. section 1 CHAPTER 50. FIRST ORDER . . .

50.1.55 problem 55
Internal problem ID [6618]

Book: First order enumerated odes
Section: section 1
Problem number: 55.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 − 1
yx

= 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)^2=1/(y(x)*x),y(x), singsol=all)� �

(xy(x))
3
2

x
3
2

− 3
√
x − c1 = 0

(xy(x))
3
2

x
3
2

+ 3
√
x − c1 = 0

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 53� �
DSolve[(y'[x])^2==1/(y[x]*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
3
2

)2/3 (
−2

√
x + c1

) 2/3

y(x) →
(
3
2

)2/3 (
2
√
x + c1

) 2/3
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50.1.56 problem 56
Internal problem ID [6619]

Book: First order enumerated odes
Section: section 1
Problem number: 56.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 − 1
xy3

= 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)^2=1/(x*y(x)^3),y(x), singsol=all)� �

(xy(x))
5
2

x
5
2

− 5
√
x − c1 = 0

(xy(x))
5
2

x
5
2

+ 5
√
x − c1 = 0

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 53� �
DSolve[(y'[x])^2==1/(x*y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
5
2

)2/5 (
−2

√
x + c1

) 2/5

y(x) →
(
5
2

)2/5 (
2
√
x + c1

) 2/5
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50.1.57 problem 57
Internal problem ID [6620]

Book: First order enumerated odes
Section: section 1
Problem number: 57.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − 1
x2y3

= 0

3 Solution by Maple
Time used: 0.227 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)^2=1/(x^2*y(x)^3),y(x), singsol=all)� �

ln(x)− 2y(x) 5
2

5 − c1 = 0

ln(x) + 2y(x) 5
2

5 − c1 = 0

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 45� �
DSolve[(y'[x])^2==1/(x^2*y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
5
2

)2/5

(− log(x) + c1)2/5

y(x) →
(
5
2

)2/5

(log(x) + c1)2/5
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50.1.58 problem 58
Internal problem ID [6621]

Book: First order enumerated odes
Section: section 1
Problem number: 58.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

(y′)4 − 1
xy3

= 0

3 Solution by Maple
Time used: 0.198 (sec). Leaf size: 99� �
dsolve(diff(y(x),x)^4=1/(x*y(x)^3),y(x), singsol=all)� �

3(x3y(x))
7
4

x
21
4

− 7x 3
4 − c1 = 0

3i(x3y(x))
7
4

x
21
4

− 7x 3
4 − c1 = 0

3i(x3y(x))
7
4

x
21
4

+ 7x 3
4 − c1 = 0

3(x3y(x))
7
4

x
21
4

+ 7x 3
4 − c1 = 0
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3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 129� �
DSolve[(y'[x])^4==1/(x*y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
−28x3/4

3 + 7c1
)

4/7

2 7
√
2

y(x) →
(
7c1 − 28

3 ix
3/4) 4/7

2 7
√
2

y(x) →
(28

3 ix
3/4 + 7c1

) 4/7

2 7
√
2

y(x) →

(
28x3/4

3 + 7c1
)

4/7

2 7
√
2
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50.1.59 problem 59
Internal problem ID [6622]

Book: First order enumerated odes
Section: section 1
Problem number: 59.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − 1
x3y4

= 0

3 Solution by Maple
Time used: 0.21 (sec). Leaf size: 185� �
dsolve(diff(y(x),x)^2=1/(x^3*y(x)^4),y(x), singsol=all)� �

y(x) =
(
c1
√
x − 6√
x

) 1
3

y(x) = −

(
c1

√
x −6√
x

) 1
3

2 −
i
√
3
(

c1

√
x −6√
x

) 1
3

2

y(x) = −

(
c1

√
x −6√
x

) 1
3

2 +
i
√
3
(

c1

√
x −6√
x

) 1
3

2

y(x) =
(
c1
√
x + 6√
x

) 1
3

y(x) = −

(
c1

√
x +6√
x

) 1
3

2 −
i
√
3
(

c1

√
x +6√
x

) 1
3

2

y(x) = −

(
c1

√
x +6√
x

) 1
3

2 +
i
√
3
(

c1

√
x +6√
x

) 1
3

2

8740



50.1. section 1 CHAPTER 50. FIRST ORDER . . .

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 157� �
DSolve[(y'[x])^2==1/(x^3*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 3
√
−3 3

√
− 2√

x
+ c1

y(x) → 3
√
3 3

√
− 2√

x
+ c1

y(x) → 3

√
− 2√

x
+ c1 Root

[
#13 − 3&, 3

]
y(x) → − 3

√
−3 3

√
2√
x

+ c1

y(x) → 3
√
3 3

√
2√
x

+ c1

y(x) → 3

√
2√
x

+ c1 Root
[
#13 − 3&, 3

]
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50.1.60 problem 60
Internal problem ID [6623]

Book: First order enumerated odes
Section: section 1
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ −
√
1 + 6x+ y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 57� �
dsolve(diff(y(x),x)=(1+6*x+y(x))^(1/2),y(x), singsol=all)� �

x− 2
√

1 + 6x+ y(x) − 6 ln
(
−6 +

√
1 + 6x+ y(x)

)
+ 6 ln

(
6 +

√
1 + 6x+ y(x)

)
+ 6 ln (−35 + 6x+ y(x))− c1 = 0

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 54� �
DSolve[y'[x]==(1+6*x+y[x])^(1/2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 36ProductLog
(
−1
6e

1
72 (−6x−73+6c1)

)(
2 + ProductLog

(
−1
6e

1
72 (−6x−73+6c1)

))
− 6x+ 35
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50.1.61 problem 61
Internal problem ID [6624]

Book: First order enumerated odes
Section: section 1
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (1 + 6x+ y)
1
3 = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 79� �
dsolve(diff(y(x),x)=(1+6*x+y(x))^(1/3),y(x), singsol=all)� �

x− 3(1 + 6x+ y(x))
2
3

2 + 36 ln
(
(1 + 6x+ y(x))

2
3 − 6(1 + 6x+ y(x))

1
3 + 36

)
− 72 ln

(
6 + (1 + 6x+ y(x))

1
3

)
− 36 ln (217 + 6x+ y(x)) + 18(1 + 6x+ y(x))

1
3 − c1 = 0

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 66� �
DSolve[y'[x]==(1+6*x+y[x])^(1/3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
6

(
y(x)− 9(y(x) + 6x+ 1)2/3 + 108 3

√
y(x) + 6x+ 1

− 648 log
(

3
√

y(x) + 6x+ 1 + 6
)
+ 6x+ 1

)
− y(x)

6 = c1, y(x)
]
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50.1.62 problem 62
Internal problem ID [6625]

Book: First order enumerated odes
Section: section 1
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (1 + 6x+ y)
1
4 = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 109� �
dsolve(diff(y(x),x)=(1+6*x+y(x))^(1/4),y(x), singsol=all)� �

x+216 ln (−6x−y(x)+1295)+12
√

1 + 6x+ y(x) −216 ln
(√

1 + 6x+ y(x) +36
)

+216 ln
(√

1 + 6x+ y(x) −36
)
−144(1+6x+y(x))

1
4 −432 ln

(
(1+6x+y(x))

1
4 −6

)
+ 432 ln

(
6 + (1 + 6x+ y(x))

1
4

)
− 4(1 + 6x+ y(x))

3
4

3 − c1 = 0

3 Solution by Mathematica
Time used: 2.513 (sec). Leaf size: 79� �
DSolve[y'[x]==(1+6*x+y[x])^(1/4),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
6

(
y(x)− 8(y(x) + 6x+ 1)3/4 + 72

√
y(x) + 6x+ 1 − 864 4

√
y(x) + 6x+ 1

+ 5184 log
(

4
√

y(x) + 6x+ 1 + 6
)
+ 6x+ 1

)
− y(x)

6 = c1, y(x)
]
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50.1.63 problem 63
Internal problem ID [6626]

Book: First order enumerated odes
Section: section 1
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (a+ bx+ y)4 = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 49� �
dsolve(diff(y(x),x)=(a+b*x+y(x))^(4),y(x), singsol=all)� �
y(x) = −bx+RootOf

(
−x+

∫ _Z 1
_a4 + 4_a3a+ 6_a2a2 + 4_a a3 + a4 + b

d_a + c1

)

3 Solution by Mathematica
Time used: 0.433 (sec). Leaf size: 163� �
DSolve[y'[x]==(a+b*x+y[x])^(4),y[x],x,IncludeSingularSolutions -> True]� �

Solve

2
√
2 ArcTan

(
1−

√
2 (a+bx+y(x))

4√
b

)
− 2

√
2 ArcTan

(√
2 (a+bx+y(x))

4√
b

+ 1
)
+

√
2 log

(
(a+ bx+ y(x))2 −

√
2 4√

b (a+ bx+ y(x)) +
√
b
)
−

√
2 log

(
(a+ bx+ y(x))2 +

√
2 4√

b (a+ bx+ y(x)) +
√
b
)
+ 8b3/4x

8b3/4 = c1, y(x)
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50.1.64 problem 64
Internal problem ID [6627]

Book: First order enumerated odes
Section: section 1
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (π + x+ 7y)
7
2 = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 74� �
dsolve(diff(y(x),x)=(Pi+x+7*y(x))^(7/2),y(x), singsol=all)� �
y(x) = −x

7 + RootOf
(
−x

+7
(∫ _Z 1

7π3
√
π + 7_a + 147π2_a

√
π + 7_a + 1029π_a2

√
π + 7_a + 2401_a3

√
π + 7_a + 1

d_a
)

+ c1

)

3 Solution by Mathematica
Time used: 30.505 (sec). Leaf size: 43� �
DSolve[y'[x]==(Pi+x+7*y[x])^(7/2),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−(7y(x) + x+ π)

(
2F1

(
2
7 , 1;

9
7;−7(x+ 7y(x) + π)7/2

)
− 1
)
− 7y(x) = c1, y(x)

]
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50.1.65 problem 65
Internal problem ID [6628]

Book: First order enumerated odes
Section: section 1
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (a+ bx+ yc)6 = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 94� �
dsolve(diff(y(x),x)=(a+b*x+c*y(x))^6,y(x), singsol=all)� �
y(x)

=
RootOf

((∫ _Z 1
c7_a6+6_a5a c6+15_a4a2c5+20_a3a3c4+15_a2a4c3+6_a a5c2+a6c+b

d_a
)
c− x+ c1

)
c− bx

c

3 Solution by Mathematica
Time used: 1.909 (sec). Leaf size: 274� �
DSolve[y'[x]==(a+b*x+c*y[x])^6,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−4 6√
b ArcTan

(
6
√
c (a+bx+cy(x))

6√
b

)
+ 2 6√

b ArcTan
(√

3 − 2 6
√
c (a+bx+cy(x))

6√
b

)
− 2 6√

b ArcTan
(

2 6
√
c (a+bx+cy(x))

6√
b

+
√
3
)
+

√
3 6√

b log
(

3
√
c (a+ bx+ cy(x))2 −

√
3 6√

b 6
√
c (a+ bx+ cy(x)) + 3√

b
)
−

√
3 6√

b log
(

3
√
c (a+ bx+ cy(x))2 +

√
3 6√

b 6
√
c (a+ bx+ cy(x)) + 3√

b
)
+ 12a 6

√
c + 12b 6

√
c x+ 12c7/6y(x)

12b 6
√
c

− cy(x)
b

= c1, y(x)
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50.1.66 problem 66
Internal problem ID [6629]

Book: First order enumerated odes
Section: section 1
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − ex+y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(diff(y(x),x)=exp(x+y(x)),y(x), singsol=all)� �

y(x) = ln
(
− 1
ex + c1

)

3 Solution by Mathematica
Time used: 1.349 (sec). Leaf size: 16� �
DSolve[y'[x]==Exp[x+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log (−ex + c1)
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50.1.67 problem 67
Internal problem ID [6630]

Book: First order enumerated odes
Section: section 1
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − 10− ex+y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 21� �
dsolve(diff(y(x),x)=10+exp(x+y(x)),y(x), singsol=all)� �

y(x) = −x+ ln
(

11
e−11xc1 − 1

)

3 Solution by Mathematica
Time used: 1.342 (sec). Leaf size: 39� �
DSolve[y'[x]==10+Exp[x+y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
− 11c1e10x
−1 + c1e11x

)
y(x) → log

(
−11e−x

)
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50.1.68 problem 68
Internal problem ID [6631]

Book: First order enumerated odes
Section: section 1
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − 10 ex+y − x2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)=10*exp(x+y(x))+x^2,y(x), singsol=all)� �

y(x) = x3

3 − ln
(
−c1 − 10

(∫
exex3

3 dx

))

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 115� �
DSolve[y'[x]==10*Exp[x+y[x]]+x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1
− 1
10e

−K[2]
(
10eK[2]

∫ x

1
− 1
10e

K[1]3
3 −K[2]K[1]2dK[1] + e

x3
3

)
dK[2]

+
∫ x

1

(
1
10e

K[1]3
3 −y(x)K[1]2 + e

K[1]3
3 +K[1]

)
dK[1] = c1, y(x)

]
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50.1.69 problem 69
Internal problem ID [6632]

Book: First order enumerated odes
Section: section 1
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x ex+y − sin(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=x*exp(x+y(x))+sin(x),y(x), singsol=all)� �

y(x) = − cos(x)− ln
(
−c1 −

(∫
x exe− cos(x)dx

))

3 Solution by Mathematica
Time used: 1.808 (sec). Leaf size: 100� �
DSolve[y'[x]==x*Exp[x+y[x]]+Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
−eK[1]−cos(K[1])K[1]− e− cos(K[1])−y(x) sin(K[1])

)
dK[1] +

∫ y(x)

1

−e− cos(x)−K[2]
(
ecos(x)+K[2]

∫ x

1
e− cos(K[1])−K[2] sin(K[1])dK[1]− 1

)
dK[2] = c1, y(x)

]
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50.1.70 problem 70
Internal problem ID [6633]

Book: First order enumerated odes
Section: section 1
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − 5 ex2+20y − sin(x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)=5*exp(x^2+20*y(x))+sin(x),y(x), singsol=all)� �

y(x) = − cos(x)−
ln
(
−20c1 − 100

(∫
ex2e−20 cos(x)dx

))
20

3 Solution by Mathematica
Time used: 4.08 (sec). Leaf size: 140� �
DSolve[y'[x]==5*Exp[x^2+20*y[x]]+Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1
− 1
100e

−20 cos(K[1])−20y(x)
(
sin(K[1]) + 5eK[1]2+20y(x)

)
dK[1] +

∫ y(x)

1

− 1
100e

−20 cos(x)−20K[2]
(
100e20 cos(x)+20K[2]

∫ x

1

(
1
5e

−20 cos(K[1])−20K[2]
(
sin(K[1])+5eK[1]2+20K[2]

)
−eK[1]2−20 cos(K[1])

)
dK[1]

− 1
)
dK[2] = c1, y(x)

]
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51.1.1 problem 1
Internal problem ID [6634]

Book: Second order enumerated odes
Section: section 1
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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51.1.2 problem 2
Internal problem ID [6635]

Book: Second order enumerated odes
Section: section 1
Problem number: 2.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

(y′′)2 = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)^2=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[(y''[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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51.1.3 problem 3
Internal problem ID [6636]

Book: Second order enumerated odes
Section: section 1
Problem number: 3.
ODE order: 2.
ODE degree: 3.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

(y′′)n = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)^n=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[(y''[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
20

1
nx2 + c2x+ c1
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51.1.4 problem 4
Internal problem ID [6637]

Book: Second order enumerated odes
Section: section 1
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

ay′′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(a*diff(y(x),x$2)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[a*y''[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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51.1.5 problem 5
Internal problem ID [6638]

Book: Second order enumerated odes
Section: section 1
Problem number: 5.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

a(y′′)2 = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 9� �
dsolve(a*diff(y(x),x$2)^2=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[a*(y''[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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51.1.6 problem 6
Internal problem ID [6639]

Book: Second order enumerated odes
Section: section 1
Problem number: 6.
ODE order: 2.
ODE degree: 6.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

a(y′′)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 9� �
dsolve(a*diff(y(x),x$2)^n=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[a*(y''[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
20

1
nx2 + c2x+ c1

8761
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51.1.7 problem 7
Internal problem ID [6640]

Book: Second order enumerated odes
Section: section 1
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)=1,y(x), singsol=all)� �

y(x) = 1
2x

2 + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19� �
DSolve[y''[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 + c2x+ c1

8762
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51.1.8 problem 8
Internal problem ID [6641]

Book: Second order enumerated odes
Section: section 1
Problem number: 8.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

(y′′)2 − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)^2=1,y(x), singsol=all)� �

y(x) = 1
2x

2 + c1x+ c2

y(x) = −1
2x

2 + c1x+ c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 37� �
DSolve[(y''[x])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

2 + c2x+ c1

y(x) → x2

2 + c2x+ c1
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51.1.9 problem 9
Internal problem ID [6642]

Book: Second order enumerated odes
Section: section 1
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)=x,y(x), singsol=all)� �

y(x) = 1
6x

3 + c1x+ c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19� �
DSolve[y''[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 + c2x+ c1
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51.1.10 problem 10
Internal problem ID [6643]

Book: Second order enumerated odes
Section: section 1
Problem number: 10.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

(y′′)2 − x = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)^2=x,y(x), singsol=all)� �

y(x) = 4x 5
2

15 + c1x+ c2

y(x) = −4x 5
2

15 + c1x+ c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41� �
DSolve[(y''[x])^2==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x5/2

15 + c2x+ c1

y(x) → 4x5/2

15 + c2x+ c1
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51.1.11 problem 11
Internal problem ID [6644]

Book: Second order enumerated odes
Section: section 1
Problem number: 11.
ODE order: 2.
ODE degree: 3.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

(y′′)3 = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)^3=0,y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[(y''[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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51.1.12 problem 12
Internal problem ID [6645]

Book: Second order enumerated odes
Section: section 1
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2e−x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17� �
DSolve[y''[x]+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − c1e
−x
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51.1.13 problem 13
Internal problem ID [6646]

Book: Second order enumerated odes
Section: section 1
Problem number: 13.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(y′′)2 + y′ = 0

3 Solution by Maple
Time used: 1.039 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)^2+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

y(x) = − 1
12x

3 + 1
2c1x

2 − c21x+ c2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 59� �
DSolve[(y''[x])^2+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
12x

(
x2 + 3ic1x− 3c12

)
y(x) → c2 −

1
12x

(
x2 − 3ic1x− 3c12

)
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51.1.14 problem 14
Internal problem ID [6647]

Book: Second order enumerated odes
Section: section 1
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 10� �
dsolve(diff(y(x),x$2)+diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = ln (c1x+ c2)

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 15� �
DSolve[y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− c1) + c2
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51.1.15 problem 15
Internal problem ID [6648]

Book: Second order enumerated odes
Section: section 1
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = −e−xc1 + x+ c2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18� �
DSolve[y''[x]+y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1e
−x + c2
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51.1.16 problem 16
Internal problem ID [6649]

Book: Second order enumerated odes
Section: section 1
Problem number: 16.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(y′′)2 + y′ − 1 = 0

3 Solution by Maple
Time used: 0.285 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)^2+diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = c1 + x

y(x) = − 1
12x

3 + 1
2c1x

2 − c21x+ x+ c2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 59� �
DSolve[(y''[x])^2+y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
12x

(
x2 + 3c1x+ 3

(
−4 + c1

2))
y(x) → c2 −

1
12x

(
x2 − 3c1x+ 3

(
−4 + c1

2))
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51.1.17 problem 17
Internal problem ID [6650]

Book: Second order enumerated odes
Section: section 1
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+diff(y(x),x)^2=1,y(x), singsol=all)� �

y(x) = x+ ln
(
c1e−2x

2 − c2
2

)

3 Solution by Mathematica
Time used: 0.371 (sec). Leaf size: 46� �
DSolve[y''[x]+(y'[x])^2==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log (ex) + log
(
e2x + e2c1

)
+ c2

y(x) → − log (ex) + log
(
e2x
)
+ c2
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51.1.18 problem 18
Internal problem ID [6651]

Book: Second order enumerated odes
Section: section 1
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = x2

2 − e−xc1 − x+ c2

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 25� �
DSolve[y''[x]+y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 2)x− c1e

−x + c2

8773
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51.1.19 problem 19
Internal problem ID [6652]

Book: Second order enumerated odes
Section: section 1
Problem number: 19.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

(y′′)2 + y′ − x = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 122� �
dsolve(diff(y(x),x$2)^2+diff(y(x),x)=x,y(x), singsol=all)� �

y(x) =
∫ (

−e2RootOf
(
_Z−x−2 e_Z+2+c1−ln

(
e_Z(e_Z−2

)2))

+ 2 eRootOf
(
_Z−x−2 e_Z+2+c1−ln

(
e_Z(e_Z−2

)2))
+ x

)
dx− x+ c2

y(x) =
2LambertW

(
−c1e−

x
2−1)3

3 + 3LambertW
(
−c1e−

x
2−1)2

+ 4LambertW
(
−c1e−

x
2−1)+ x2

2 − x+ c2

8774
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3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 151� �
DSolve[(y''[x])^2+y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3ProductLog

(
e−

x
2−1− c1

2

)
3 + 3ProductLog

(
e−

x
2−1− c1

2

)
2

+ 4ProductLog
(
e−

x
2−1− c1

2

)
+ 1

2(x− 2)x+ c2

y(x) → 2
3ProductLog

(
−e

1
2 (−x−2+c1)

)
3 + 3ProductLog

(
−e

1
2 (−x−2+c1)

)
2

+ 4ProductLog
(
−e

1
2 (−x−2+c1)

)
+ 1

2(x− 2)x+ c2
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51.1.20 problem 20
Internal problem ID [6653]

Book: Second order enumerated odes
Section: section 1
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (y′)2 − x = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+diff(y(x),x)^2=x,y(x), singsol=all)� �

y(x) = ln
(

c1AiryAi(x)− c2AiryBi(x)
AiryBi (1, x)AiryAi(x)− AiryBi(x)AiryAi (1, x)

)

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 15� �
DSolve[y''[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x− c1) + c2
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51.1.21 problem 21
Internal problem ID [6654]

Book: Second order enumerated odes
Section: section 1
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 sin

(√
3 x

2

)
+ c2e−

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.22 problem 22
Internal problem ID [6655]

Book: Second order enumerated odes
Section: section 1
Problem number: 22.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(y′′)2 + y′ + y = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$2)^2+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y''[x])^2+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

8778
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51.1.23 problem 23
Internal problem ID [6656]

Book: Second order enumerated odes
Section: section 1
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (y′)2 + y = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$2)+diff(y(x),x)^2+y(x)=0,y(x), singsol=all)� �

∫ y(x)
− 2√

2 + 4 e−2_ac1 − 4_a
d_a − x− c2 = 0

∫ y(x) 2√
2 + 4 e−2_ac1 − 4_a

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 90� �
DSolve[y''[x]+(y'[x])^2+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

∫ #1

1
−

√
2√

2e−2K[1]c1 − 2K[1] + 1
dK[1]&

 [x+ c2]

y(x) → InverseFunction

∫ #1

1

√
2√

2e−2K[2]c1 − 2K[2] + 1
dK[2]&

 [x+ c2]
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51.1.24 problem 24
Internal problem ID [6657]

Book: Second order enumerated odes
Section: section 1
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ + y − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1,y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[y''[x]+y'[x]+y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.25 problem 25
Internal problem ID [6658]

Book: Second order enumerated odes
Section: section 1
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=x,y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + x− 1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 45� �
DSolve[y''[x]+y'[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
− 1
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51.1.26 problem 26
Internal problem ID [6659]

Book: Second order enumerated odes
Section: section 1
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y − 1− x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1+x,y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[y''[x]+y'[x]+y[x]==1+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.27 problem 27
Internal problem ID [6660]

Book: Second order enumerated odes
Section: section 1
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ + y − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1+x+x^2,y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + x2 − x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48� �
DSolve[y''[x]+y'[x]+y[x]==1+x+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)x+ e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.28 problem 28
Internal problem ID [6661]

Book: Second order enumerated odes
Section: section 1
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − x3 − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 43� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1+x+x^2+x^3,y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + x3 − 2x2 − x+ 6

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53� �
DSolve[y''[x]+y'[x]+y[x]==1+x+x^2+x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x((x− 2)x− 1) + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
+ 6
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51.1.29 problem 29
Internal problem ID [6662]

Book: Second order enumerated odes
Section: section 1
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − sin(x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 − cos(x)

3 Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 47� �
DSolve[y''[x]+y'[x]+y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.30 problem 30
Internal problem ID [6663]

Book: Second order enumerated odes
Section: section 1
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ + y − cos(x) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=cos(x),y(x), singsol=all)� �

y(x) = c2e−
x
2 sin

(√
3 x

2

)
+ e−x

2 cos
(√

3 x

2

)
c1 + sin(x)

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 45� �
DSolve[y''[x]+y'[x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + e−x/2

(
c2 cos

(√
3 x

2

)
+ c1 sin

(√
3 x

2

))
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51.1.31 problem 31
Internal problem ID [6664]

Book: Second order enumerated odes
Section: section 1
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1,y(x), singsol=all)� �

y(x) = −e−xc1 + x+ c2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18� �
DSolve[y''[x]+y'[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− c1e
−x + c2

8787
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51.1.32 problem 32
Internal problem ID [6665]

Book: Second order enumerated odes
Section: section 1
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=x,y(x), singsol=all)� �

y(x) = x2

2 − e−xc1 − x+ c2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 25� �
DSolve[y''[x]+y'[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− 2)x− c1e

−x + c2

8788
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51.1.33 problem 33
Internal problem ID [6666]

Book: Second order enumerated odes
Section: section 1
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − 1− x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1+x,y(x), singsol=all)� �

y(x) = x2

2 − e−xc1 + c2

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 24� �
DSolve[y''[x]+y'[x]==1+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

2 − c1e
−x + c2
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51.1.34 problem 34
Internal problem ID [6667]

Book: Second order enumerated odes
Section: section 1
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1+x+x^2,y(x), singsol=all)� �

y(x) = x3

3 − e−xc1 −
x2

2 + 2x+ c2

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 31� �
DSolve[y''[x]+y'[x]==1+x+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x(x(2x− 3) + 12)− c1e

−x + c2
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51.1.35 problem 35
Internal problem ID [6668]

Book: Second order enumerated odes
Section: section 1
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − x3 − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=1+x+x^2+x^3,y(x), singsol=all)� �

y(x) = x4

4 − e−xc1 +
5x2

2 − 2x3

3 − 4x+ c2

3 Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 35� �
DSolve[y''[x]+y'[x]==1+x+x^2+x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12x(x(x(3x− 8) + 30)− 48)− c1e

−x + c2
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51.1.36 problem 36
Internal problem ID [6669]

Book: Second order enumerated odes
Section: section 1
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=sin(x),y(x), singsol=all)� �

y(x) = −e−xc1 −
sin(x)

2 − cos(x)
2 + c2

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 29� �
DSolve[y''[x]+y'[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(x)
2 − cos(x)

2 + c1
(
−e−x

)
+ c2
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51.1.37 problem 37
Internal problem ID [6670]

Book: Second order enumerated odes
Section: section 1
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′ + y′ − cos(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+diff(y(x),x)=cos(x),y(x), singsol=all)� �

y(x) = −e−xc1 +
sin(x)

2 − cos(x)
2 + c2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 28� �
DSolve[y''[x]+y'[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
sin(x)− cos(x)− 2c1e−x

)
+ c2
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51.1.38 problem 38
Internal problem ID [6671]

Book: Second order enumerated odes
Section: section 1
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+y(x)=1,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[y''[x]+y[x]==1,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x) + 1
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51.1.39 problem 39
Internal problem ID [6672]

Book: Second order enumerated odes
Section: section 1
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+y(x)=x,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17� �
DSolve[y''[x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1 cos(x) + c2 sin(x)

8795



51.1. section 1 CHAPTER 51. SECOND ORDER . . .

51.1.40 problem 40
Internal problem ID [6673]

Book: Second order enumerated odes
Section: section 1
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − 1− x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+y(x)=1+x,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + x+ 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]+y[x]==1+x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1 cos(x) + c2 sin(x) + 1
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51.1.41 problem 41
Internal problem ID [6674]

Book: Second order enumerated odes
Section: section 1
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+y(x)=1+x+x^2,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + x2 + x− 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21� �
DSolve[y''[x]+y[x]==1+x+x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + x+ c1 cos(x) + c2 sin(x)− 1
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51.1.42 problem 42
Internal problem ID [6675]

Book: Second order enumerated odes
Section: section 1
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − x3 − x2 − x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)+y(x)=1+x+x^2+x^3,y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 + x3 + x2 − 5x− 1

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25� �
DSolve[y''[x]+y[x]==1+x+x^2+x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
x2 + x− 5

)
+ c1 cos(x) + c2 sin(x)− 1
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51.1.43 problem 43
Internal problem ID [6676]

Book: Second order enumerated odes
Section: section 1
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+y(x)=sin(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
sin(x)

2 − x cos(x)
2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 22� �
DSolve[y''[x]+y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

2 + c1
)
cos(x) + c2 sin(x)
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51.1.44 problem 44
Internal problem ID [6677]

Book: Second order enumerated odes
Section: section 1
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)+y(x)=cos(x),y(x), singsol=all)� �

y(x) = c2 sin(x) + cos(x)c1 +
sin(x)x

2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 28� �
DSolve[y''[x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x sin(x) + cos(x) + 2c1 cos(x) + 2c2 sin(x))
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51.1.45 problem 45
Internal problem ID [6678]

Book: Second order enumerated odes
Section: section 1
Problem number: 45.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y(y′′)2 + y′ = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 229� �
dsolve(y(x)*diff(y(x),x$2)^2+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

y(x) = 0∫ y(x)
− _a(

c1_a
3
2 − 3_a2

) 2
3
d_a − x− c2 = 0

∫ y(x)
− _a(

c1_a
3
2 + 3_a2

) 2
3
d_a − x− c2 = 0

∫ y(x)
− 4_a(

c1_a
3
2 − 3_a2

) 2
3
(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 4_a(

c1_a
3
2 − 3_a2

) 2
3
(
1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 4_a(

c1_a
3
2 + 3_a2

) 2
3
(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 4_a(

c1_a
3
2 + 3_a2

) 2
3
(
1 + i

√
3
)2d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 1.003 (sec). Leaf size: 23861� �
DSolve[y[x]*y''[x]^2+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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51.1.46 problem 46
Internal problem ID [6679]

Book: Second order enumerated odes
Section: section 1
Problem number: 46.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y(y′′)2 + (y′)3 = 0

3 Solution by Maple
Time used: 0.266 (sec). Leaf size: 166� �
dsolve(y(x)*diff(y(x),x$2)^2+diff(y(x),x)^3=0,y(x), singsol=all)� �
y(x) = c1

y(x) = 0

y(x) =
c2
(
LambertW

(
c1e

x
2−1)+ 1

)2
LambertW

(
c1e

x
2−1)2

y(x) =
c2
(
LambertW

(
−c1e

x
2−1)+ 1

)2
LambertW

(
−c1e

x
2−1)2

y(x)

= e
−
(∫

e
2RootOf

(
e_Z ln

((
e_Z+1

)2)
+c1e

_Z−2_Z e_Z+e_Zx+ln
((

e_Z+1
)2)

+c1−2_Z+x−2
)
dx

)
−2
(∫

e
RootOf

(
e_Z ln

((
e_Z+1

)2)
+c1e

_Z−2_Z e_Z+e_Zx+ln
((

e_Z+1
)2)

+c1−2_Z+x−2
)
dx

)
−x+c2
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3 Solution by Mathematica
Time used: 0.541 (sec). Leaf size: 117� �
DSolve[y[x]*y''[x]^2+y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−4

1
2 log

(
2
√
#1 − ic1

)
− ic1

2
(
2
√

#1 − ic1
)
&

 [x+ c2]

y(x) → InverseFunction

−4

 ic1

2
(
2
√

#1 + ic1
) + 1

2 log
(
2
√

#1 + ic1
)&

 [x+ c2]
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51.1.47 problem 47
Internal problem ID [6680]

Book: Second order enumerated odes
Section: section 1
Problem number: 47.
ODE order: 2.
ODE degree: 2.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y2(y′′)2 + y′ = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 205� �
dsolve(y(x)^2*diff(y(x),x$2)^2+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

y(x) = 0∫ y(x)
− 4
(−12 ln (_a) + 8c1)

2
3
d_a − x− c2 = 0

∫ y(x)
− 4
(12 ln (_a)− 8c1)

2
3
d_a − x− c2 = 0

∫ y(x)
− 16

(−12 ln (_a) + 8c1)
2
3

(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(−12 ln (_a) + 8c1)
2
3

(
1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(12 ln (_a)− 8c1)
2
3

(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(12 ln (_a)− 8c1)
2
3

(
1 + i

√
3
)2d_a − x− c2 = 0

8805
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3 Solution by Mathematica
Time used: 0.424 (sec). Leaf size: 145� �
DSolve[y[x]^2*y''[x]^2+y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[(2

3

)2/3
e−ic1(− log(#1)− ic1)2/3Gamma

(1
3 ,− log(#1)− ic1

)
(c1 − i log(#1))2/3 &

]
[x+ c2]

y(x)

→ InverseFunction
[(2

3

)2/3
eic1(− log(#1) + ic1)2/3Gamma

(1
3 ,− log(#1) + ic1

)
(i log(#1) + c1)2/3

&
]
[x+ c2]
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51.1.48 problem 48
Internal problem ID [6681]

Book: Second order enumerated odes
Section: section 1
Problem number: 48.
ODE order: 2.
ODE degree: 4.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y(y′′)4 + (y′)2 = 0

8807
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3 Solution by Maple
Time used: 3.179 (sec). Leaf size: 2718� �
dsolve(y(x)*diff(y(x),x$2)^4+diff(y(x),x)^2=0,y(x), singsol=all)� �
y(x) = c1

y(x) = 0∫ y(x) _a2√
−_a

((
−2_a + (_ac1)

1
4

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x) _a2√
−_a

((
i (_ac1)

1
4 − 2_a

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x) _a2√
−_a

(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x) _a2√
−_a

(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x) _a2
√
2√

_a
((

−2_a + (_ac1)
1
4

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) _a2
√
2√

_a
((

i (_ac1)
1
4 − 2_a

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) _a2
√
2√

_a
(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) _a2
√
2√

_a
(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− _a2√

−_a
((

−2_a + (_ac1)
1
4

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x)
− _a2√

−_a
((

i (_ac1)
1
4 − 2_a

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x)
− _a2√

−_a
(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x)
− _a2√

−_a
(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3

d_a − x− c2 = 0

∫ y(x)
− 2_a2√

−2_a
((

−2_a + (_ac1)
1
4

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) 2_a2√
−2_a

((
−2_a + (_ac1)

1
4

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− 2_a2√

−2_a
((

i (_ac1)
1
4 − 2_a

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) 2_a2√
−2_a

((
i (_ac1)

1
4 − 2_a

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− 2_a2√

−2_a
(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) 2_a2√
−2_a

(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− 2_a2√

−2_a
(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) 2_a2√
−2_a

(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3
(
−1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− _a2

√
2√

_a
((

−2_a + (_ac1)
1
4

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− _a2

√
2√

_a
((

i (_ac1)
1
4 − 2_a

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− _a2

√
2√

_a
(
−
(
2_a + (_ac1)

1
4

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x)
− _a2

√
2√

_a
(
−
(
i (_ac1)

1
4 + 2_a

)
_a2

) 4
3
(
1 + i

√
3
) d_a − x− c2 = 0

∫ y(x) 1

RootOf
(
− ln (_a)− 2

(∫ _Z _f
2i
(
−_f 2

) 1
4+_f 2

d_f
)
+ c1

)
√
_a

d_a − x− c2 = 0

∫ y(x) _a√
_a
(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
(_ac1)

1
4 + 2i_a

) d_a − x− c2 = 0

∫ y(x) _a√
_a
(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
2i_a − (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x) _a√
−i_a

(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
−2_a + (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x) _a√
i_a

(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
2_a + (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x) _a
√
2√

_a
(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 − 2i_a − (_ac1)

1
4
√
3 + 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x) _a
√
2√

_a
(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 − 2i_a + (_ac1)

1
4
√
3 − 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x) _a
√
2√

_a
(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 − 2i_a − 2

√
3 _a − (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x) _a
√
2√

_a
(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 − 2i_a + 2

√
3 _a + (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x)
− _a√

_a
(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
(_ac1)

1
4 + 2i_a

) d_a − x− c2 = 0

∫ y(x)
− _a√

_a
(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
2i_a − (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x)
− _a√

−i_a
(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
−2_a + (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x)
− _a√

i_a
(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
2_a + (_ac1)

1
4

) d_a − x− c2 = 0

∫ y(x)

− 2_a√
−2_a

(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 + 2i_a − (_ac1)

1
4
√
3 − 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x) 2_a√
−2_a

(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 + 2i_a − (_ac1)

1
4
√
3 − 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x)

− 2_a√
−2_a

(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 + 2i_a + (_ac1)

1
4
√
3 + 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x) 2_a√
−2_a

(
−i
(
2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 + 2i_a + (_ac1)

1
4
√
3 + 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x)

− 2_a√
−2_a

(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 + 2i_a − 2

√
3 _a + (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x) 2_a√
−2_a

(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 + 2i_a − 2

√
3 _a + (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x)

− 2_a√
−2_a

(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 + 2i_a + 2

√
3 _a − (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x) 2_a√
−2_a

(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 + 2i_a + 2

√
3 _a − (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x)

− _a
√
2√

_a
(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 − 2i_a − (_ac1)

1
4
√
3 + 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x)

− _a
√
2√

_a
(
i
(
−2_a + (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4 − 2i_a + (_ac1)

1
4
√
3 − 2

√
3 _a

) d_a

− x− c2 = 0∫ y(x)

− _a
√
2√

_a
(
−
(
(_ac1)

1
4 + 2i_a

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 − 2i_a − 2

√
3 _a − (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x)

− _a
√
2√

_a
(
−
(
2i_a − (_ac1)

1
4

)
_a2

) 1
3
(
i (_ac1)

1
4
√
3 − 2i_a + 2

√
3 _a + (_ac1)

1
4

) d_a

− x− c2 = 0∫ y(x) 1

RootOf
(
− ln (_a)− 2

(∫ _Z _f
_f 2+2

(
−_f 2

) 1
4
d_f

)
+ c1

)
√
_a

d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 1.027 (sec). Leaf size: 405� �
DSolve[y[x]*y''[x]^4+y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


#1
(
1−

( 2
3+

2i
3
)√2 #13/4

c1

)
2/3

2F1

(
2
3 ,

4
3 ;

7
3 ;
( 2
3+

2i
3
)√2 #13/4

c1

)
(

3c1
2 − (1 + i)

√
2 #13/4

)
2/3

&

 [x+ c2]

y(x)

→ InverseFunction


#1
(
1−

( 2
3−

2i
3
)√2 #13/4

c1

)
2/3

2F1

(
2
3 ,

4
3 ;

7
3 ;
( 2
3−

2i
3
)√2 #13/4

c1

)
(

3c1
2 − (1− i)

√
2 #13/4

)
2/3

&

 [x+ c2]

y(x)

→ InverseFunction


#1
(
1 +

( 2
3−

2i
3
)√2 #13/4

c1

)
2/3

2F1

(
2
3 ,

4
3 ;

7
3 ;−

( 2
3−

2i
3
)√2 #13/4

c1

)
(
(1− i)

√
2 #13/4 + 3c1

2

)
2/3

&

 [x+c2]

y(x)

→ InverseFunction


#1
(
1 +

( 2
3+

2i
3
)√2 #13/4

c1

)
2/3

2F1

(
2
3 ,

4
3 ;

7
3 ;−

( 2
3+

2i
3
)√2 #13/4

c1

)
(
(1 + i)

√
2 #13/4 + 3c1

2

)
2/3

&

 [x+c2]
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51.1.49 problem 49
Internal problem ID [6682]

Book: Second order enumerated odes
Section: section 1
Problem number: 49.
ODE order: 2.
ODE degree: 2.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y3(y′′)2 + y′y = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 205� �
dsolve(y(x)^3*diff(y(x),x$2)^2+y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1

y(x) = 0∫ y(x)
− 4
(−12 ln (_a) + 8c1)

2
3
d_a − x− c2 = 0

∫ y(x)
− 4
(12 ln (_a)− 8c1)

2
3
d_a − x− c2 = 0

∫ y(x)
− 16

(−12 ln (_a) + 8c1)
2
3

(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(−12 ln (_a) + 8c1)
2
3

(
1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(12 ln (_a)− 8c1)
2
3

(
−1 + i

√
3
)2d_a − x− c2 = 0

∫ y(x)
− 16

(12 ln (_a)− 8c1)
2
3

(
1 + i

√
3
)2d_a − x− c2 = 0

8810



51.1. section 1 CHAPTER 51. SECOND ORDER . . .

3 Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 150� �
DSolve[y[x]^3*y''[x]^2+y[x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → 0

y(x)

→ InverseFunction
[(2

3

)2/3
e−ic1(− log(#1)− ic1)2/3Gamma

(1
3 ,− log(#1)− ic1

)
(c1 − i log(#1))2/3 &

]
[x+ c2]

y(x)

→ InverseFunction
[(2

3

)2/3
eic1(− log(#1) + ic1)2/3Gamma

(1
3 ,− log(#1) + ic1

)
(i log(#1) + c1)2/3

&
]
[x+ c2]
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51.1.50 problem 50
Internal problem ID [6683]

Book: Second order enumerated odes
Section: section 1
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

yy′′ + (y′)3 = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 27� �
dsolve(y(x)*diff(y(x),x$2)+diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = eLambertW
(
(c2+x)ec1e−1)−c1+1

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 25� �
DSolve[y[x]*y''[x]+y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eProductLog
(
e−1−c1 (x+c2)

)
+1+c1
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51.1.51 problem 51
Internal problem ID [6684]

Book: Second order enumerated odes
Section: section 1
Problem number: 51.
ODE order: 2.
ODE degree: 3.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y(y′′)3 + y3y′ = 0

3 Solution by Maple
Time used: 0.182 (sec). Leaf size: 126� �
dsolve(y(x)*diff(y(x),x$2)^3+y(x)^3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

y(x) = e
∫
RootOf

(
x−
(∫ _Z 1

−_f2+(−_f )
1
3
d_f

)
+c1

)
dx+c2

y(x) = e
∫
RootOf

(
x+2

(∫ _Z 1

i(−_f )
1
3
√
3 +2_f2+(−_f )

1
3
d_f

)
+c1

)
dx+c2

y(x) = e
∫
RootOf

(
x−2

(∫ _Z 1

i(−_f )
1
3
√
3 −2_f2−(−_f )

1
3
d_f

)
+c1

)
dx+c2
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3 Solution by Mathematica
Time used: 0.741 (sec). Leaf size: 263� �
DSolve[y[x]*y''[x]^3+y[x]^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → 0

y(x) → InverseFunction

#1
(
1− 3#15/3

5c1

)
3/5

2F1

(
3
5 ,

3
5 ;

8
5 ;

3#15/3

5c1

)
(
−#15/3 + 5c1

3

)
3/5

&

 [x+ c2]

y(x)→ InverseFunction

#1
(
1 + 3

3
√
−1 #15/3

5c1

)
3/5

2F1

(
3
5 ,

3
5 ;

8
5 ;−

3
3
√
−1 #15/3

5c1

)
(

3
√
−1 #15/3 + 5c1

3

)
3/5

&

 [x+ c2]

y(x) → InverseFunction

#1
(
1− 3(−1)2/3#15/3

5c1

)
3/5

2F1

(
3
5 ,

3
5 ;

8
5 ;

3(−1)2/3#15/3

5c1

)
(
−(−1)2/3#15/3 + 5c1

3

)
3/5

&

 [x+ c2]
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51.1.52 problem 52
Internal problem ID [6685]

Book: Second order enumerated odes
Section: section 1
Problem number: 52.
ODE order: 2.
ODE degree: 3.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y(y′′)3 + y3(y′)5 = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 250� �
dsolve(y(x)*diff(y(x),x$2)^3+y(x)^3*diff(y(x),x)^5=0,y(x), singsol=all)� �
y(x) = 0

y(x) = c1∫ y(x) 1

RootOf
(
−5
(∫ _Z

_g − 1
_a

(
−_f 2_a2

) 1
3−5_f

d_f
)
− ln (_a5 + 125) + 5c1

)d_a

− x− c2 = 0∫ y(x) 1

RootOf
(
−
√
3 ln (_a5 + 125) + i ln (_a5 + 125)− 20

(∫ _Z
_g

−1+i

√
3(

5i
√
3 _f−2_a

(
−_f 2_a2

) 1
3−5_f

)(√
3 +i

)d_f
)

+ 20c1

)d_a

− x− c2 = 0∫ y(x) 1

RootOf
(
√
3 ln (_a5 + 125) + i ln (_a5 + 125)− 20

(∫ _Z
_g − 1+i

√
3(

5i
√
3 _f+2_a

(
−_f 2_a2

) 1
3+5_f

)(
−i+

√
3
)d_f

)
+ 20c1

)d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 12.266 (sec). Leaf size: 148� �
DSolve[y[x]*y''[x]^3+y[x]^3*y'[x]^5==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → InverseFunction

27#1 2F1

(
3
5 , 3;

8
5 ;

3#15/3

5c1

)
c13

&

 [x+ c2]

y(x) → InverseFunction


27#1 2F1

(
3
5 , 3;

8
5 ;−

3i
(
−i+

√
3
)
#15/3

10c1

)
c13

&

 [x+ c2]

y(x) → InverseFunction


27#1 2F1

(
3
5 , 3;

8
5 ;

3i
(
i+
√
3
)
#15/3

10c1

)
c13

&

 [x+ c2]
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51.2.1 problem 1
Internal problem ID [6686]

Book: Second order enumerated odes
Section: section 2
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + xy′ + y(y′)2 = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = −iRootOf
(
i erf

(
x
√
2

2

)
√
π c1 + i

√
2 c2 − erf (_Z )

√
π

)
√
2

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
2 erf−1

(
i

(√
2
π

c2 − c1Erf
(

x√
2

)))
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51.2.2 problem 2
Internal problem ID [6687]

Book: Second order enumerated odes
Section: section 2
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + sin(x)y′ + y(y′)2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(diff(y(x),x$2)+sin(x)*diff(y(x),x)+y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = −iRootOf
(
i
√
2 c1

(∫
ecos(x)dx

)
+ i

√
2 c2 − erf (_Z )

√
π

)√
2

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 47� �
DSolve[y''[x]+Sin[x]*y'[x]+y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
2 erf−1

(
i

√
2
π

(∫ x

1
−ecos(K[2])c1dK[2] + c2

))
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51.2.3 problem 3
Internal problem ID [6688]

Book: Second order enumerated odes
Section: section 2
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (1− x) y′ + y2(y′)2 = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 64� �
dsolve(diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)^2*diff(y(x),x)^2=0,y(x), singsol=all)� �

c1 erf
(
i
√
2 x

2 − i
√
2
2

)
− c2 +

23 5
6y(x)π

9Γ
(2
3

)
(−y(x)3)

1
3
−

y(x)Γ
(

1
3 ,−

y(x)3
3

)
(−9y(x)3)

1
3

= 0

3 Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 67� �
DSolve[y''[x]+(1-x)*y'[x]+y[x]^2*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−#1Gamma
(

1
3 ,−

#13

3

)
32/3 3

√
−#13

&

[c2 −√ π

2e c1Erfi
(
x− 1√

2

)]
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51.2.4 problem 4
Internal problem ID [6689]

Book: Second order enumerated odes
Section: section 2
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (sin(x) + 2x) y′ + cos(y)y(y′)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(diff(y(x),x$2)+(sin(x)+2*x)*diff(y(x),x)+cos(y(x))*y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

∫ y(x)
ecos(_a)+_a sin(_a)d_a − c1

(∫
e−x2+cos(x)dx

)
− c2 = 0

3 Solution by Mathematica
Time used: 0.585 (sec). Leaf size: 53� �
DSolve[y''[x]+(Sin[x]+2*x)*y'[x]+Cos[y[x]]*y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
ecos(K[2])+K[2] sin(K[2])dK[2]&

] [∫ x

1
−ecos(K[3])−K[3]2c1dK[3]

+ c2

]
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51.2.5 problem 5
Internal problem ID [6690]

Book: Second order enumerated odes
Section: section 2
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y′ + y2 = 0

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 70� �
dsolve(diff(y(x),x$2)*diff(y(x),x)+y(x)^2=0,y(x), singsol=all)� �
y(x) = 0

y(x) = e

√
3
∫ tan

RootOf

−
√
3 ln

 4
3
(
tan2(_Z)+1

)
−2

√
3 ln

(
3
2+

√
3 tan(_Z)

2

)
+6

√
3 c1+6

√
3 x+6_Z

dx


2 +c2+x

2

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 179� �
DSolve[y''[x]*y'[x]+y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)
→ c2

3

√√√√√√√1 + InverseFunction

16 log
(
#12 −#1+ 1

)
+

ArcTan
(

2#1−1√
3

)
√
3

− 1
3 log(#1+ 1)&

 [−x+ c1] 3

√√√√√√√1 +

−1 + InverseFunction

16 log
(
#12 −#1+ 1

)
+

ArcTan
(

2#1−1√
3

)
√
3

− 1
3 log(#1+ 1)&

 [−x+ c1]

 InverseFunction

16 log
(
#12 −#1+ 1

)
+

ArcTan
(

2#1−1√
3

)
√
3

− 1
3 log(#1+ 1)&

 [−x+ c1]
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51.2.6 problem 6
Internal problem ID [6691]

Book: Second order enumerated odes
Section: section 2
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y′ + yn = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 174� �
dsolve(diff(y(x),x$2)*diff(y(x),x)+y(x)^n=0,y(x), singsol=all)� �

∫ y(x) 1

−
(
(−3_an+1+c1)(n+1)2

) 1
3

2(n+1) −
i

√
3
(
(−3_an+1+c1)(n+1)2

) 1
3

2(n+1)

d_a − x− c2 = 0

∫ y(x) 1

−
(
(−3_an+1+c1)(n+1)2

) 1
3

2(n+1) +
i

√
3
(
(−3_an+1+c1)(n+1)2

) 1
3

2n+2

d_a − x− c2 = 0

∫ y(x) n+ 1(
(−3_an+1 + c1) (n+ 1)2

) 1
3
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.501 (sec). Leaf size: 298� �
DSolve[y''[x]*y'[x]+y[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


#1 3

√
n+ 1 3

√
1− #1n+1

c1(n+ 1) 2F1

(
1
3 ,

1
n+1 ; 1 +

1
n+1 ;

#1n+1

(n+1)c1

)
3
√
−3#1n+1 + 3c1(n+ 1)

&

 [x

+ c2]

y(x)

→ InverseFunction


(−1)2/3#1 3

√
n+ 1 3

√
1− #1n+1

c1(n+ 1) 2F1

(
1
3 ,

1
n+1 ; 1 +

1
n+1 ;

#1n+1

(n+1)c1

)
3
√
−3#1n+1 + 3c1(n+ 1)

&

 [x

+ c2]

y(x)

→ InverseFunction

−
3

√
−1
3 #1 3

√
n+ 1 3

√
1− #1n+1

c1(n+ 1) 2F1

(
1
3 ,

1
n+1 ; 1 +

1
n+1 ;

#1n+1

(n+1)c1

)
3
√
−#1n+1 + c1(n+ 1)

&

 [x

+ c2]
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51.2.7 problem 8
Internal problem ID [6692]

Book: Second order enumerated odes
Section: section 2
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − (x+ y)4 = 0

3 Solution by Maple
Time used: 0.624 (sec). Leaf size: 879� �
dsolve(diff(y(x), x) = (x + y(x))^4,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 88� �
DSolve[y'[x] == (x + y[x])^4,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
4RootSum

[
#14 + 4#13y(x) + 6#12y(x)2 + 4#1y(x)3 + y(x)4

+ 1&,
log(x−#1)

#13 + 3#12y(x) + 3#1y(x)2 + y(x)3
&
]
− x = c1, y(x)

]
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51.2.8 problem 9
Internal problem ID [6693]

Book: Second order enumerated odes
Section: section 2
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + (3 + x) y′ +
(
3 + y2

)
(y′)2 = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+(3+x)*diff(y(x),x)+(3+y(x)^2)*(diff(y(x),x))^2=0,y(x), singsol=all)� �

c1 erf
(
x
√
2

2 + 3
√
2

2

)
− c2 +

∫ y(x)
e 1

3_a3+3_ad_a = 0

3 Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 61� �
DSolve[y''[x]+(3+x)*y'[x]+(3+y[x]^2)*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
e

K[1]3
3 +3K[1]dK[1]&

] [
c2 − e9/2

√
π

2 c1Erf
(
x+ 3√

2

)]
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51.2.9 problem 10
Internal problem ID [6694]

Book: Second order enumerated odes
Section: section 2
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + xy′ + y(y′)2 = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)*(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = −iRootOf
(
i erf

(
x
√
2

2

)
√
π c1 + i

√
2 c2 − erf (_Z )

√
π

)
√
2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
2 erf−1

(
i

(√
2
π

c2 − c1Erf
(

x√
2

)))
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51.2.10 problem 11
Internal problem ID [6695]

Book: Second order enumerated odes
Section: section 2
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], _Liouville, [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + sin(x)y′ + (y′)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(diff(y(x),x$2)+sin(x)*diff(y(x),x)+(diff(y(x),x))^2=0,y(x), singsol=all)� �

y(x) = ln
(
c1

(∫
ecos(x)dx

)
+ c2

)

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 43� �
DSolve[y''[x]+Sin[x]*y'[x]+(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

ecos(K[2])

c1 −
∫ K[2]
1 −ecos(K[1])dK[1]

dK[2] + c2
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51.2.11 problem 12
Internal problem ID [6696]

Book: Second order enumerated odes
Section: section 2
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

3y′′ + y′ cos(x) + sin(y) (y′)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(3*diff(y(x),x$2)+cos(x)*diff(y(x),x)+sin(y(x))*(diff(y(x),x))^2=0,y(x), singsol=all)� �

∫ y(x)
e−

cos(_a)
3 d_a − c1

(∫
e−

sin(x)
3 dx

)
− c2 = 0

3 Solution by Mathematica
Time used: 0.38 (sec). Leaf size: 47� �
DSolve[3*y''[x]+Cos[x]*y'[x]+Sin[y[x]]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
e−

1
3 cos(K[2])dK[2]&

] [∫ x

1
−e−

1
3 sin(K[3])c1dK[3] + c2

]
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51.2.12 problem 13
Internal problem ID [6697]

Book: Second order enumerated odes
Section: section 2
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

10y′′ + x2y′ + 3(y′)2

y
= 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 70� �
dsolve(10*diff(y(x),x$2)+x^2*diff(y(x),x)+3/y(x)*(diff(y(x),x))^2=0,y(x), singsol=all)� �

10y(x) 13
10

13 −
xWhittakerM

(
1
6 ,

2
3 ,

x3

30

)
c1e−

x3
60 3 1

3300000 5
6

40000 (x3)
1
6

−
30c1e−

x3
60 WhittakerM

(
7
6 ,

2
3 ,

x3

30

)
30 1

6

x2 (x3)
1
6

− c2 = 0

3 Solution by Mathematica
Time used: 0.441 (sec). Leaf size: 52� �
DSolve[10*y''[x]+x^2*y'[x]+3/y[x]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 exp

∫ x

1

30e− 1
30K[1]3

30c1 − 13E 2
3

(
K[1]3
30

)
K[1]

dK[1]
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51.2.13 problem 14
Internal problem ID [6698]

Book: Second order enumerated odes
Section: section 2
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

10y′′ + (ex + 3x) y′ + 3 ey(y′)2

sin(y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(10*diff(y(x),x$2)+(exp(x)+3*x)*diff(y(x),x)+3/sin(y(x))*exp(y(x))*(diff(y(x),x))^2=0,y(x), singsol=all)� �

∫ y(x)
e
∫ 3 e_b

10 sin(_b)d_bd_b − c1

(∫
e− 3x2

20 − ex
10 dx

)
− c2 = 0

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 90� �
DSolve[10*y''[x]+(Exp[x]+3*x)*y'[x]+3/Sin[y[x]]*Exp[y[x]]*(y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[∫ #1

1
exp

((
− 3
10−

3i
10

)
e(1+i)K[2]

2F1

(
1
2−

i

2 , 1;
3
2−

i

2; e
2iK[2]

))
dK[2]&

] [∫ x

1

−e
1
20
(
−3K[3]2−2eK[3])

c1dK[3] + c2

]

8832



51.2. section 2 CHAPTER 51. SECOND ORDER . . .

51.2.14 problem 15
Internal problem ID [6699]

Book: Second order enumerated odes
Section: section 2
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y
x2 − x e−

√
x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 54� �
dsolve(diff(diff(y(x),x),x)-2/x^2*y(x) = x*exp(-x^(1/2)),y(x), singsol=all)� �

y(x) = x2c2 +
c1
x
+

4 e−
√
x
(
7x 5

2 + 140x 3
2 + x3 + 35x2 + 840

√
x + 420x+ 840

)
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 53� �
DSolve[y''[x]-2/x^2*y[x] == x*Exp[-x^(1/2)],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2Gamma

(
8,
√
x
)
+ 3(c2x3 + c1)− 2e−

√
x
(
x7/2 + x3)

3x
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51.2.15 problem 16
Internal problem ID [6700]

Book: Second order enumerated odes
Section: section 2
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − y′√
x

+
(
x+

√
x − 8

)
y

4x2 − x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)-1/sqrt(x)*diff(y(x),x)+1/(4*x^2)*(x+sqrt(x)-8)*y(x)=x,y(x), singsol=all)� �

y(x) = e
√
x c2
x

+ e
√
x x2c1 +

28x 5
2 + 560x 3

2 + 4x3 + 140x2 + 3360
√
x + 1680x+ 3360

x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 52� �
DSolve[y''[x]-1/Sqrt[x]*y'[x]+1/(4*x^2)*(x+Sqrt[x]-8)*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2
(
x7/2 + x3)+ e

√
x
(
2Gamma

(
8,
√
x
)
+ c2x

3 + 3c1
)

3x
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51.2.16 problem 17
Internal problem ID [6701]

Book: Second order enumerated odes
Section: section 2
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + 2y′
x

+ a2y

x4 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+2/x*diff(y(x),x)+a^2/x^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(a
x

)
+ c2 cos

(a
x

)
3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[y''[x]+2/x*y'[x]+a^2/x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(a
x

)
− c2 sin

(a
x

)
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51.2.17 problem 18
Internal problem ID [6702]

Book: Second order enumerated odes
Section: section 2
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
−x2 + 1

)
y′′ − xy′ − c2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
dsolve((1-x^2)*diff(y(x),x$2)-x*diff(y(x),x)-c^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x+

√
x2 − 1

)ic
+ c2

(
x+

√
x2 − 1

)−ic

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 42� �
DSolve[(1-x^2)*y''[x]-x*y'[x]-c^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
c tanh−1

(
x√

x2 − 1

))
+ c2 sin

(
c tanh−1

(
x√

x2 − 1

))
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51.2.18 problem 19
Internal problem ID [6703]

Book: Second order enumerated odes
Section: section 2
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x6y′′ + 3x5y′ + a2y − 1
x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^6*diff(y(x),x$2)+3*x^5*diff(y(x),x)+a^2*y(x)=1/x^2,y(x), singsol=all)� �

y(x) = sin
( a

2x2

)
c2 + cos

( a

2x2

)
c1 +

1
a2x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 38� �
DSolve[x^6*y''[x]+3*x^5*y'[x]+a^2*y[x]==1/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
a2x2 + c1 cos

( a

2x2

)
− c2 sin

( a

2x2

)
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51.2.19 problem 20
Internal problem ID [6704]

Book: Second order enumerated odes
Section: section 2
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3xy′ + 3y − 2x3 + x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)-3*x*diff(y(x),x)+3*y(x)=2*x^3-x^2,y(x), singsol=all)� �

y(x) =
(
ln(x)x2 − x2

2 + x+ c1x
2

2 + c2

)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-3*x*y'[x]+3*y[x]==2*x^3-x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
x2 log(x) +

(
−1
2 + c2

)
x2 + x+ c1

)
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51.2.20 problem 21
Internal problem ID [6705]

Book: Second order enumerated odes
Section: section 2
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + cot(x)y′ + 4y
(
csc2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+cot(x)*diff(y(x),x)+4*y(x)*csc(x)^2=0,y(x), singsol=all)� �

y(x) = c1(csc(x)− cot(x))2i + c2(csc(x)− cot(x))−2i

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 53� �
DSolve[y''[x]+Cot[x]*y'[x]+4*y[x]*Csc[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
2
(
log
(
cos
(x
2

))
− log

(
sin
(x
2

))))
− c2 sin

(
2
(
log
(
cos
(x
2

))
− log

(
sin
(x
2

))))
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51.2.21 problem 22
Internal problem ID [6706]

Book: Second order enumerated odes
Section: section 2
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve (
x2 + 1

)
y′′ + (1 + x) y′ + y − 4 cos (ln (1 + x)) = 0

3 Solution by Maple
Time used: 0.122 (sec). Leaf size: 405� �
dsolve((1+x^2)*diff(y(x),x$2)+(1+x)*diff(y(x),x)+y(x)=4*cos(ln(1+x)),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^2)*y''[x]+(1+x)*y'[x]+y[x]==4*Cos[Log[1+x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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51.2.22 problem 23
Internal problem ID [6707]

Book: Second order enumerated odes
Section: section 2
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + tan(x)y′ +
(
cos2(x)

)
y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)+tan(x)*diff(y(x),x)+cos(x)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (sin(x)) + c2 cos (sin(x))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18� �
DSolve[y''[x]+Tan[x]*y'[x]+Cos[x]^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(sin(x)) + c1 cos(sin(x))
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51.2.23 problem 24
Internal problem ID [6708]

Book: Second order enumerated odes
Section: section 2
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − y′ + 4yx3 − 8x3(sin2(x)
)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 124� �
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+4*x^3*y(x)=8*x^3*sin(x)^2,y(x), singsol=all)� �

y(x) = sin
(
x2) c2 + cos

(
x2) c1 + 1− cos (2x)−

FresnelC
(√

2 (x−1)√
π

)√
π

√
2 sin (x2 + 1)

2

+
S
(√

2 (x−1)√
π

)√
π

√
2 cos (x2 + 1)

2 +
FresnelC

(√
2 (x+1)√
π

)√
π

√
2 sin (x2 + 1)

2

−
S
(√

2 (x+1)√
π

)√
π

√
2 cos (x2 + 1)

2

3 Solution by Mathematica
Time used: 0.469 (sec). Leaf size: 113� �
DSolve[x*y''[x]-y'[x]+4*x^3*y[x]==8*x^3*Sin[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

π

2

((
FresnelC

(√
2
π

(x+ 1)
)

− FresnelC
(√

2
π

(x− 1)
))

sin
(
x2 + 1

)
+
(
S

(√
2
π

(x− 1)
)

− S

(√
2
π

(x+ 1)
))

cos
(
x2 + 1

))
+ c1 cos

(
x2)+ c2 sin

(
x2)+ 2 sin2(x)
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51.2.24 problem 25
Internal problem ID [6709]

Book: Second order enumerated odes
Section: section 2
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

xy′′ − y′ + 4yx3 − x5 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(x*diff(y(x),x$2)-diff(y(x),x)+4*x^3*y(x)=x^5,y(x), singsol=all)� �

y(x) = sin
(
x2) c2 + cos

(
x2) c1 + x2

4

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[x*y''[x]-y'[x]+4*x^3*y[x]==x^5,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

4 + c1 cos
(
x2)+ c2 sin

(
x2)
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51.2.25 problem 25
Internal problem ID [6710]

Book: Second order enumerated odes
Section: section 2
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

cos(x)y′′ + sin(x)y′ − 2y
(
cos3(x)

)
− 2
(
cos5(x)

)
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve(cos(x)*diff(y(x),x$2)+sin(x)*diff(y(x),x)-2*y(x)*cos(x)^3=2*cos(x)^5,y(x), singsol=all)� �

y(x) = sinh
(√

2 sin(x)
)
c2 + cosh

(√
2 sin(x)

)
c1 +

1
2 − cos (2x)

2

3 Solution by Mathematica
Time used: 7.416 (sec). Leaf size: 132� �
DSolve[Cos[x]*y''[x]+Sin[x]*y'[x]-2*y[x]*Cos[x]^3==2*Cos[x]^5,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ sin
(√

− cos(2x)− 1 tan(x)
)(∫ x

1

√
2
(
− cos2(K[2])

)3/2 cos(√− cos(2K[2])− 1 tan(K[2])
)
dK[2]

+ c2

)
+cos

(√
− cos(2x)− 1 tan(x)

)(∫ x

1
cos2(K[1])

√
− cos(2K[1])− 1 sin

(√
− cos(2K[1])− 1 tan(K[1])

)
dK[1]

+ c1

)
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51.2.26 problem 26
Internal problem ID [6711]

Book: Second order enumerated odes
Section: section 2
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ +
(
1− 1

x

)
y′ + 4x2y e−2x − 4

(
x3 + x2) e−3x = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+(1-1/x)*diff(y(x),x)+4*x^2*y(x)*exp(-2*x)=4*(x^2+x^3)*exp(-3*x),y(x), singsol=all)� �

y(x) = sin
(
2(x+ 1) e−x

)
c2 + cos

(
2(x+ 1) e−x

)
c1 + (x+ 1) e−x

3 Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 44� �
DSolve[y''[x]+(1-1/x)*y'[x]+4*x^2*y[x]*Exp[-2*x]==4*(x^2+x^3)*Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x+ 1) + c1 cos
(
2e−x(x+ 1)

)
− c2 sin

(
2e−x(x+ 1)

)
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51.2.27 problem 27
Internal problem ID [6712]

Book: Second order enumerated odes
Section: section 2
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ + yx− xm+1 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 207� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)+x*y(x)=x^(m+1),y(x), singsol=all)� �

y(x) = c2x+

(
−3 1

3 (−x3)
2
3 ex3

3 + x3
(
Γ
(2
3

)
− Γ

(
2
3 ,−

x3

3

)))
c1

x2

+
x(m+ 3)

(∫
xm+1

(
(−x3)

1
3 3 2

3Γ
(2
3

)
e−x3

3 − (−x3)
1
3 3 2

3Γ
(

2
3 ,−

x3

3

)
e−x3

3 + 3
)
dx
)
+WhittakerM

(
m
6 ,

m
6 + 1

2 ,
x3

3

)
xm(x3)−

m
6
(
3 5

3+
m
6 e−x3

6 Γ
(

2
3 ,−

x3

3

)
(−x3)

1
3 − 3 5

3+
m
6 e−x3

6 Γ
(2
3

)
(−x3)

1
3 − 9 3m

6 ex3
6

)
3m+ 9

3 Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 90� �
DSolve[y''[x]-x^2*y'[x]+x*y[x]==x^(m+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

∫ x

1

1
3e

− 1
3K[1]3E 4

3

(
−1
3K[1]3

)
K[1]m+1dK[1]

+ 1
9E

4
3

(
−x3

3

)(
xm+3E−m

3

(
x3

3

)
− 3c2

)
+ c1x
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51.2.28 problem 28
Internal problem ID [6713]

Book: Second order enumerated odes
Section: section 2
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′√
x

+
(
x+

√
x − 8

)
y

4x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(y(x),x$2)-1/x^(1/2)*diff(y(x),x)+y(x)/(4*x^2)*(-8+x^(1/2)+x)=0,y(x), singsol=all)� �

y(x) = c1e
√
x

x
+ c2e

√
x x2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 30� �
DSolve[y''[x]-1/x^(1/2)*y'[x]+y[x]/(4*x^2)*(-8+x^(1/2)+x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
√
x (c2x3 + 3c1)

3x
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51.2.29 problem 29
Internal problem ID [6714]

Book: Second order enumerated odes
Section: section 2
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve (
cos2(x)

)
y′′ − 2 cos(x) sin(x)y′ +

(
cos2(x)

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(cos(x)^2*diff(y(x),x$2)-2*cos(x)*sin(x)*diff(y(x),x)+y(x)*cos(x)^2=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x
√
2
)

cos(x) +
c2 cos

(
x
√
2
)

cos(x)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 51� �
DSolve[Cos[x]^2*y''[x]-2*Cos[x]*Sin[x]*y'[x]+y[x]*Cos[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−i
√
2 x
(
4c1 − i

√
2 c2e

2i
√
2 x
)
sec(x)
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51.2.30 problem 30
Internal problem ID [6715]

Book: Second order enumerated odes
Section: section 2
Problem number: 30.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4xy′ +
(
4x2 − 1

)
y + 3 ex2 sin(x) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 35� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-1)*y(x)=-3*exp(x^2)*sin(x),y(x), singsol=all)� �

y(x) = ex2 cos(x)c2 + ex2 sin(x)c1 −
3 ex2(−x cos(x) + sin(x))

2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 47� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-1)*y[x]==-3*Exp[x^2]*Sin[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x2((6x+ 4c1 − 2ic2) cos(x) + (−3− 4ic1 + 2c2) sin(x))
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51.2.31 problem 31
Internal problem ID [6716]

Book: Second order enumerated odes
Section: section 2
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2bxy′ + b2x2y − x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 116� �
dsolve(diff(y(x),x$2)-2*b*x*diff(y(x),x)+b^2*x^2*y(x)=x,y(x), singsol=all)� �
y(x) = e

x
(
bx+2

√
−b

)
2 c2 + e

x
(
bx−2

√
−b

)
2 c1

+

√
π e− 1

2+
b x2
2 −x

√
−b

√
2
(
− erf

(√
2
(
bx+

√
−b

)
2
√
b

)
e2x

√
−b + erf

(√
2
(
−bx+

√
−b

)
2
√
b

))
4b 3

2

3 Solution by Mathematica
Time used: 0.179 (sec). Leaf size: 116� �
DSolve[y''[x]-2*b*x*y'[x]+b^2*x^2*y[x]==x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

bx2
2 −i

√
b x
(
4b3/2c1 − 2ibc2e2i

√
b x
)
− 2i

√
2
(
F

(
1−i

√
b x√
2

)
− F

(
i

√
b x+1√
2

))
4b3/2
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51.2.32 problem 32
Internal problem ID [6717]

Book: Second order enumerated odes
Section: section 2
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4xy′ +
(
4x2 − 3

)
y − ex2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-3)*y(x)=exp(x^2),y(x), singsol=all)� �

y(x) = e(x+1)xc2 + ex(x−1)c1 − ex2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 33� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-3)*y[x]==Exp[x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

(x−1)x(ex(−2 + c2e
x) + 2c1)
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51.2.33 problem 33
Internal problem ID [6718]

Book: Second order enumerated odes
Section: section 2
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2 tan(x)y′ + 5y − ex2 sec(x) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 102� �
dsolve(diff(y(x),x$2)-2*tan(x)*diff(y(x),x)+5*y(x)=exp(x^2)*sec(x),y(x), singsol=all)� �

y(x) =
sin
(√

6 x
)
c2

cos(x) +
cos
(√

6 x
)
c1

cos(x)

−

((
i sin

(√
6 x
)
− cos

(√
6 x
))

erf
(
ix−

√
6
2

)
+ erf

(
ix+

√
6
2

)(
i sin

(√
6 x
)
+ cos

(√
6 x
)))√

6 e 3
2
√
π

24 cos(x)

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 107� �
DSolve[y''[x]-2*Tan[x]*y'[x]+5*y[x]==Exp[x^2]*Sec[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24e

−i
√
6 x sec(x)

(
−e3/2

√
6π
(
Erf
(√

3
2 − ix

)
+ e2i

√
6 xErf

(√
3
2 + ix

))

− 2i
√
6 c2e

2i
√
6 x + 24c1

)
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51.2.34 problem 34
Internal problem ID [6719]

Book: Second order enumerated odes
Section: section 2
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ + 2
(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sin
(
x
√
2
)
+ c2x cos

(
x
√
2
)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 48� �
DSolve[x^2*y''[x]-2*x*y'[x]+2*(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−i

√
2 xx− ic2e

i
√
2 xx

2
√
2
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51.2.35 problem 35
Internal problem ID [6720]

Book: Second order enumerated odes
Section: section 2
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x5y′ +
(
x8 + 6x4 + 4

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 41� �
dsolve(4*x^2*diff(y(x),x$2)+4*x^5*diff(y(x),x)+(x^8+6*x^4+4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
2+

i
√
3

2 e−x4
8 + c2x

1
2−

i
√
3

2 e−x4
8

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 62� �
DSolve[4*x^2*y''[x]+4*x^5*y'[x]+(x^8+6*x^4+4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x4
8 x

1
2−

i
√
3

2

(
3c1 − i

√
3 c2x

i
√
3
)
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51.2.36 problem 36
Internal problem ID [6721]

Book: Second order enumerated odes
Section: section 2
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (y′x− y)2 = 0

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x$2)+(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) =
(
−ec1 expIntegral

(
1,− ln

(
1
x

)
+ c1

)
+ c2

)
x

3 Solution by Mathematica
Time used: 0.325 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]+(x*y'[x]-y[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(ec1Ei(−c1 − log(x)) + c2)

8855



51.2. section 2 CHAPTER 51. SECOND ORDER . . .

51.2.37 problem 37
Internal problem ID [6722]

Book: Second order enumerated odes
Section: section 2
Problem number: 37.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ − yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)
x

+ c2 cosh(x)
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 28� �
DSolve[x*y''[x]+2*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−x + c2e
x

2x
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51.2.38 problem 38
Internal problem ID [6723]

Book: Second order enumerated odes
Section: section 2
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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51.2.39 problem 39
Internal problem ID [6724]

Book: Second order enumerated odes
Section: section 2
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cot(x)− 2 cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)+y(x)*cot(x)=2*cos(x),y(x), singsol=all)� �

y(x) =
− cos(2x)

2 + c1
sin(x)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 17� �
DSolve[y'[x]+y[x]*Cot[x]==2*Cos[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) +
(
−1
2 + c1

)
csc(x)
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51.2.40 problem 40
Internal problem ID [6725]

Book: Second order enumerated odes
Section: section 2
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

2xy2 − y +
(
y2 + x+ y

)
y′ = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 28� �
dsolve((2*x*y(x)^2-y(x))+(y(x)^2+x+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
x2e_Z+e2_Z+c1e_Z+_Z e_Z−x

)

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 22� �
DSolve[(2*x*y[x]^2-y[x])+(y[x]^2+x+y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 − x

y(x) + y(x) + log(y(x)) = c1, y(x)
]
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51.2.41 problem 41
Internal problem ID [6726]

Book: Second order enumerated odes
Section: section 2
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − x+ y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(diff(y(x),x)=x-y(x)^2,y(x), singsol=all)� �

y(x) = c1AiryAi (1, x) + AiryBi (1, x)
c1AiryAi(x) + AiryBi(x)

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 118� �
DSolve[y'[x]==x-y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
i
√
x
(
J− 2

3

(2
3ix

3/2)− c1J 2
3

(2
3ix

3/2))
J 1

3

(2
3ix

3/2
)
+ c1J− 1

3

(2
3ix

3/2
)

y(x) → 3Ai′(x) +
√
3 Bi′(x)

3Ai(x) +
√
3 Bi(x)
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51.2.42 problem 42
Internal problem ID [6727]

Book: Second order enumerated odes
Section: section 2
Problem number: 42.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − y′′′ − 3y′′ + 5y′ − 2y − x ex − 3 e−2x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 78� �
dsolve(diff(y(x),x$4)-diff(y(x),x$3)-3*diff(y(x),x$2)+5*diff(y(x),x)-2*y(x)=x*exp(x)+3*exp(-2*x),y(x), singsol=all)� �

y(x) = −e−2x(−27x4e3x + 36x3e3x + 24 e3xx− 36 e3xx2 − 8 e3x + 216x+ 216)
1944

+ c1ex + c2e−2x + c3x ex + c4exx2

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 59� �
DSolve[y''''[x]-y'''[x]-3*y''[x]+5*y'[x]-2*y[x]==x*Exp[x]+3*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(

1
648x(3x(x(3x− 4) + 4 + 216c4)− 8 + 648c3) +

1
243 + c2

)
− 1

9e
−2x(x+ 1− 9c1)
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51.2.43 problem 43
Internal problem ID [6728]

Book: Second order enumerated odes
Section: section 2
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(6 + x) y′ + 10y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 65� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)-x*(x+6)*diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);� �

y(x) =
((

1 + 5
4x+ 3

4x
2 + 7

24x
3 + 1

12x
4 + 3

160x
5 +O

(
x6)) c1x

3

+ c2
((
24x3 + 30x4 + 18x5 +O

(
x6)) ln(x)

+
(
12− 12x+ 18x2 + 26x3 + x4 − 9x5 +O

(
x6))))x2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 84� �
AsymptoticDSolveValue[x^2*y''[x]-x*(x+6)*y'[x]+10*y[x]==0,y[x],{x,0,5}]� �

y(x) → c1

(
1
2x

5(5x+ 4) log(x)− 1
4x

2(3x4 − 6x3 − 6x2 + 4x− 4
))

+ c2

(
x9

12 + 7x8

24 + 3x7

4 + 5x6

4 + x5
)
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51.2.44 problem 44
Internal problem ID [6729]

Book: Second order enumerated odes
Section: section 2
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 5

)
y = 0

With the expansion point for the power series method at x = 0.

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 97� �
Order:=6;
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-5)*y(x)=0,y(x),type='series',x=0);� �

y(x) = c1x
−
√
5

1 + 1
−4 + 4

√
5
x2 + 1

32
1(

−2 +
√
5
)(√

5 − 1
)x4 +O

(
x6)

+ c2x
√
5

1− 1
4 + 4

√
5
x2 + 1

32
1(√

5 + 2
)(√

5 + 1
)x4 +O

(
x6)
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3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210� �
AsymptoticDSolveValue[x^2*y''[x]+x*y'[x]+(x^2-5)*y[x]==0,y[x],{x,0,5}]� �

y(x) → c2

 x4(
−3−

√
5 +

(
1−

√
5
)(

2−
√
5
))(

−1−
√
5 +

(
3−

√
5
)(

4−
√
5
))

− x2

−3−
√
5 +

(
1−

√
5
)(

2−
√
5
) + 1

x−
√
5

+ c1

 x4(
−3 +

√
5 +

(
1 +

√
5
)(

2 +
√
5
))(

−1 +
√
5 +

(
3 +

√
5
)(

4 +
√
5
))

− x2

−3 +
√
5 +

(
1 +

√
5
)(

2 +
√
5
) + 1

x
√
5
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51.2.45 problem 45
Internal problem ID [6730]

Book: Second order enumerated odes
Section: section 2
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
x2 − 5

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-5)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(√

5 , x
)
+ c2 BesselY

(√
5 , x

)
3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 26� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-5)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J√
5 (x) + c2Y√

5 (x)
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51.2.46 problem 46
Internal problem ID [6731]

Book: Second order enumerated odes
Section: section 2
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 4xy′ + 6y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c2x
3 + c1x

2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x+ c1)
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51.2.47 problem 47
Internal problem ID [6732]

Book: Second order enumerated odes
Section: section 2
Problem number: 47.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − yx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$3)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
1
2 ,

3
4

]
,
x4

64

)
+ c2x hypergeom

(
[] ,
[
3
4 ,

5
4

]
,
x4

64

)
+ c3x

2 hypergeom
(
[] ,
[
5
4 ,

3
2

]
,
x4

64

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 76� �
DSolve[y'''[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F2

(
; 12 ,

3
4;

x4

64

)
+ 1

8x
(
(2 + 2i)c2 0F2

(
; 34 ,

5
4;

x4

64

)
+ ic3x 0F2

(
; 54 ,

3
2;

x4

64

))
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51.2.48 problem 48
Internal problem ID [6733]

Book: Second order enumerated odes
Section: section 2
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y
1
3 = 0

With initial conditions

[y(0) = 0]

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 5� �
dsolve([diff(y(x),x)=y(x)^(1/3),y(0) = 0],y(x), singsol=all)� �

y(x) = 0

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21� �
DSolve[{y'[x]==y[x]^(1/3),{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
3

√
2
3 x3/2
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51.2.49 problem 49
Internal problem ID [6734]

Book: Second order enumerated odes
Section: section 2
Problem number: 49.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 3x(t) + y(t)
y′(t) = −x(t) + y(t)

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 30� �
dsolve([diff(x(t),t)=3*x(t)+y(t),diff(y(t),t)=-x(t)+y(t)],[x(t), y(t)], singsol=all)� �

x(t) = −e2t(c2t+ c1 + c2)

y(t) = e2t(c2t+ c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42� �
DSolve[{x'[t]==3*x[t]+y[t],y'[t]==-x[t]+y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e2t(c1(t+ 1) + c2t)

y(t) → e2t(c2 − (c1 + c2)t)
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52.1.703problem 718 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9599
52.1.704problem 719 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9600
52.1.705problem 720 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9601
52.1.706problem 721 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9602
52.1.707problem 722 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9603
52.1.708problem 723 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9604
52.1.709problem 724 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9605
52.1.710problem 725 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9606
52.1.711problem 726 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9607
52.1.712problem 727 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9608
52.1.713problem 728 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9609
52.1.714problem 729 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9610
52.1.715problem 730 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9611
52.1.716problem 731 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9612
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52.1.717problem 732 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9613
52.1.718problem 733 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9614
52.1.719problem 734 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9615
52.1.720problem 735 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9616
52.1.721problem 736 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9617
52.1.722problem 737 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9618
52.1.723problem 738 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9619
52.1.724problem 739 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9620
52.1.725problem 740 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9621
52.1.726problem 741 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9622
52.1.727problem 742 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9623
52.1.728problem 743 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9624
52.1.729problem 744 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9625
52.1.730problem 745 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9626
52.1.731problem 746 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9627
52.1.732problem 747 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9628
52.1.733problem 748 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9629
52.1.734problem 749 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9630
52.1.735problem 750 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9631
52.1.736problem 751 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9632
52.1.737problem 752 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9633
52.1.738problem 753 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9634
52.1.739problem 754 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9635
52.1.740problem 755 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9636
52.1.741problem 757 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9637
52.1.742problem 758 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9638
52.1.743problem 759 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9639
52.1.744problem 760 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9640
52.1.745problem 761 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9641
52.1.746problem 762 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9642
52.1.747problem 763 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9643
52.1.748problem 764 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9644
52.1.749problem 765 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9645
52.1.750problem 766 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9646
52.1.751problem 767 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9647
52.1.752problem 769 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9648
52.1.753problem 770 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9649
52.1.754problem 771 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9650
52.1.755problem 772 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9651
52.1.756problem 773 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9652
52.1.757problem 774 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9653
52.1.758problem 775 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9654
52.1.759problem 776 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9655
52.1.760problem 777 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9656
52.1.761problem 778 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9657
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52.1.762problem 779 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9658
52.1.763problem 780 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9659
52.1.764problem 781 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9660
52.1.765problem 782 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9661
52.1.766problem 783 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9662
52.1.767problem 784 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9663
52.1.768problem 785 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9664
52.1.769problem 786 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9665
52.1.770problem 787 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9666
52.1.771problem 788 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9667
52.1.772problem 789 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9668
52.1.773problem 790 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9669
52.1.774problem 791 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9670
52.1.775problem 792 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9671
52.1.776problem 793 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9672
52.1.777problem 794 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9673
52.1.778problem 795 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9674
52.1.779problem 796 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9675
52.1.780problem 797 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9676
52.1.781problem 798 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9677
52.1.782problem 799 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9678
52.1.783problem 800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9679
52.1.784problem 801 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9680
52.1.785problem 802 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9681
52.1.786problem 803 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9682
52.1.787problem 804 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9683
52.1.788problem 805 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9684
52.1.789problem 806 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9685
52.1.790problem 807 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9686
52.1.791problem 808 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9687
52.1.792problem 809 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9688
52.1.793problem 810 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9689
52.1.794problem 811 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9690
52.1.795problem 812 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9691
52.1.796problem 813 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9692
52.1.797problem 815 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9693
52.1.798problem 816 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9694
52.1.799problem 817 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9695
52.1.800problem 818 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9696
52.1.801problem 819 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9697
52.1.802problem 820 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9698
52.1.803problem 821 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9699
52.1.804problem 822 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9700
52.1.805problem 823 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9701
52.1.806problem 824 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9702
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52.1.807problem 825 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9703
52.1.808problem 826 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9704
52.1.809problem 827 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9705
52.1.810problem 828 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9706
52.1.811problem 829 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9707
52.1.812problem 830 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9708
52.1.813problem 831 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9709
52.1.814problem 832 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9710
52.1.815problem 833 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9711
52.1.816problem 834 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9712
52.1.817problem 835 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9713
52.1.818problem 836 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9714
52.1.819problem 837 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9715
52.1.820problem 838 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9716
52.1.821problem 839 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9717
52.1.822problem 840 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9718
52.1.823problem 841 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9719
52.1.824problem 843 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9720
52.1.825problem 844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9721
52.1.826problem 845 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9722
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52.1.1 problem 1
Internal problem ID [6735]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2-1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 39� �
DSolve[(x^2-1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1 (c1(x− 1)2 + c2x)√

1− x2
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52.1.2 problem 2
Internal problem ID [6736]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
x4 + 6x2 + 1

)
3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 45� �
DSolve[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 − 1 (c2x(x2 + 1) + c1(x− 1)4)√

1− x2
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52.1.3 problem 3
Internal problem ID [6737]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 3

)
y′′ − 7xy′ + 16y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 75� �
dsolve((x^2+3)*diff(y(x),x$2)-7*x*diff(y(x),x)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x4 − 9x2 + 27

8

)
+ c2

(96x4 − 864x2 + 324) ln
(√

x2 + 3 − x
)

6144

+ (200x3 − 660x)
√
x2 + 3

6144 + 25x4

768 − 75x2

256 + 225
2048


3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 207� �
DSolve[(x^2+3)*y''[x]-7*x*y'[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

(
3c2
(
8x4 − 72x2

+27
)(

−60RootSum
[
7838208000#14−188281584000#12−241544908800#1+18453344881&,#1 log

(
−1080#1(7560#1(50430777480#1+20338927421)−9387688727006587)+868082003147887664x

(√
x2 + 3 −x

)
+15417510572689690113

)
&
]

−24300RootSum
[
210880720572480000000#14−30882886815600000#12+97825688064000#1+18453344881&,#1 log

(
437400#1(3061800#1(20424464879400#1−20338927421)−9387688727006587)+868082003147887664x

(√
x2 + 3 −x

)
+15417510572689690113

)
&
]

+ tanh−1
(

x√
x2 + 3

))
+ 165c2

√
x2 + 3 x+ 3c1

(
8x4 − 72x2 + 27

)
− 50c2

√
x2 + 3 x3

)
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52.1.4 problem 4
Internal problem ID [6738]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 8xy′ + 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve((x^2-1)*diff(y(x),x$2)+8*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 1)
(x2 − 1)3

+ c2(x3 + 3x)
(x2 − 1)3

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 37� �
DSolve[(x^2-1)*y''[x]+8*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x− 1)3 − c2(3x2 + 1)
3 (x2 − 1)3
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52.1.5 problem 5
Internal problem ID [6739]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 57� �
dsolve(3*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
e−x2

6
√
6
(
x2+15

)
x+

(
x4+18x2+27

)
erf
(√

6 x

6

)
√
π

)
+ c2

(
x4+18x2+27

)
3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43� �
DSolve[3*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

6 HermiteH
(
−5, x√

6

)
+ 1

27c2
(
x4 + 18x2 + 27

)

8895
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52.1.6 problem 6
Internal problem ID [6740]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

5y′′ − 2xy′ + 10y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 31� �
dsolve(5*diff(y(x),x$2)-2*x*diff(y(x),x)+10*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
4
375x

5 − 4
15x

3 + x

)
+ c2 hypergeom

([
−5
2

]
,

[
1
2

]
,
x2

5

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 77� �
DSolve[5*y''[x]-2*x*y'[x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
5 x(4(x− 5)(x+ 5)x2 + 375)

(
64c1 −

√
π c2Erfi

(
x√
5

))
+ 10c2e

x2
5 (x2 − 20) (2x2 − 5)

1000

8896
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52.1.7 problem 7
Internal problem ID [6741]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − 3yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3 x+

c2
(
x6WhittakerM

(
1
3 ,

5
6 ,

x3

3

)
+ (5x3 + 10)WhittakerM

(
4
3 ,

5
6 ,

x3

3

))
ex3

6

x4

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 39� �
DSolve[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x3
3

(
3c1x− c2E 4

3

(
x3

3

))

8897
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52.1.8 problem 8
Internal problem ID [6742]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2(arctan(x)x+ 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ic1x− c2(xArcTan(x) + 1)

8898
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52.1.9 problem 9
Internal problem ID [6743]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
x2 + 1

)
erf
(
x
√
2

2

)
√
π +

√
2 e−x2

2 x

)
+ c2

(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 35� �
DSolve[y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2 HermiteH
(
−3, x√

2

)
+ c2

(
x2 + 1

)

8899
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52.1.10 problem 10
Internal problem ID [6744]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve((x^2-6*x+10)*diff(y(x),x$2)-4*(x-3)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 − 30x+ 60

)
+ c2

(
26
3 + x2 − 6x

)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 34� �
DSolve[(x^2-6*x+10)*y''[x]-4*(x-3)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3i
(
3c1(x− (3 + i))3 + c2(3(x− 6)x+ 26)

)

8900
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52.1.11 problem 11
Internal problem ID [6745]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 30� �
dsolve((x^2+6*x)*diff(y(x),x$2)+(3*x+9)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3 + x) + c2(2x2 + 12x+ 9)
√
x

√
6 + x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 66� �
DSolve[(x^2+6*x)*y''[x]+(3*x+9)*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
3π

(
c1(2x(x+ 6) + 9)− πc2(x+ 3)

√
−x(x+ 6)

)
3 4
√
−x2

√
x+ 6

8901
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52.1.12 problem 12
Internal problem ID [6746]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
t2 − 1

)
y′ + t2y = 0

3 Solution by Maple
Time used: 0.169 (sec). Leaf size: 57� �
dsolve(t*diff(y(t),t$2)+ (t^2-1)*diff(y(t),t)+t^2*y(t) = 0,y(t), singsol=all)� �

y(t) = c1e−
t(t−2)

2 (t− 1) + c2

(
hypergeom

([
1
2

]
,

[
3
2

]
,
(t− 2)2

2

)
(t− 2)

− hypergeom
([

−1
2

]
,

[
1
2

]
,
(t− 2)2

2

))
e−

t(t−2)
2

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 69� �
DSolve[t*y''[t]+(t^2-1)*y'[t]+t^2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

− t2
2 +t−2

(
(t− 1)

(√
2π c2Erfi

(
t− 2√

2

)
+ 2e2c1

)
− 2c2e

1
2 (t−2)2

)

8902
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52.1.13 problem 13
Internal problem ID [6747]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 2) y′ + (t+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)-t*(t+2)*diff(y(t),t)+(t+2)*y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + etc2t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-t*(t+2)*y'[t]+(t+2)*y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
c2e

t + c1
)

8903
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52.1.14 problem 14
Internal problem ID [6748]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 14� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = 0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2et

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2(t+ 1)

8904
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52.1.15 problem 15
Internal problem ID [6749]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + c2et

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 17� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2t

8905
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52.1.16 problem 16
Internal problem ID [6750]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/100)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/100)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x

8906
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52.1.17 problem 17
Internal problem ID [6751]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = 0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2et

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 19� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] ==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2(t+ 1)

8907
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52.1.18 problem 18
Internal problem ID [6752]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + c2et

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] ==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2t

8908
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52.1.19 problem 19
Internal problem ID [6753]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2

8909
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52.1.20 problem 20
Internal problem ID [6754]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve((1+x^2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
−3x2 + 1

)
+ c2

(
x3 − 3x

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 33� �
DSolve[(1+x^2)*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3i
(
c2
(
3x2 − 1

)
+ 3c1(x− i)3

)

8910
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52.1.21 problem 21
Internal problem ID [6755]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

8911
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52.1.22 problem 22
Internal problem ID [6756]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 43� �
dsolve(2*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(√

π
(
x2 − 2

)
e−x2

4 erfi
(x
2

)
− 2x

)
+ c2e−

x2
4
(
x2 − 2

)
3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 47� �
DSolve[2*y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4c2
(
x2 − 2

)
F
(x
2

)
+ c1e

−x2
4
(
x2 − 2

)
− c2x

4

8912
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52.1.23 problem 23
Internal problem ID [6757]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2

8913
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52.1.24 problem 24
Internal problem ID [6758]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17� �
DSolve[(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

8914
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52.1.25 problem 25
Internal problem ID [6759]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2

8915
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52.1.26 problem 26
Internal problem ID [6760]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 4

)
y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 43� �
dsolve((4-x^2)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
x2 − 4

) 3
4 LegendreP

(√
3 − 1

2 ,
3
2 ,

x

2

)
+ c2

(
x2 − 4

) 3
4 LegendreQ

(√
3 − 1

2 ,
3
2 ,

x

2

)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 58� �
DSolve[(4-x^2)*y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 4

)3/4 (
c1P

3
2
− 1

2+
√
3

(x
2

)
+ c2Q

3
2
− 1

2+
√
3

(x
2

))

8916
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52.1.27 problem 27
Internal problem ID [6761]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 27.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)
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52.1.28 problem 28
Internal problem ID [6762]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 28.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.29 problem 29
Internal problem ID [6763]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 29.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.30 problem 31
Internal problem ID [6764]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 31.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve((x^2-2*x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(2*x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2ex

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 18� �
DSolve[(x^2-2*x)*y''[x]+(2-x^2)*y'[x]+(2*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1e

x
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52.1.31 problem 32
Internal problem ID [6765]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 32.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+(4*x-8*x^2)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.32 problem 33
Internal problem ID [6766]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 33.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.33 problem 34
Internal problem ID [6767]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 34.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 1) y′′ − 2y′ − (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((2*x+1)*diff(y(x),x$2)-2*diff(y(x),x)-(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2exx

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 29� �
DSolve[(2*x+1)*y''[x]-2*y'[x]-(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
(
c2e

2x+1x+ c1
)
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52.1.34 problem 35
Internal problem ID [6768]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 35.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 2) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-(2*x+2)*diff(y(x),x)+(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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52.1.35 problem 36
Internal problem ID [6769]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 36.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.36 problem 38
Internal problem ID [6770]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 38.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)
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52.1.37 problem 39
Internal problem ID [6771]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 39.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
4x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sin(x) + c2

√
x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(4*x^2+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ix
√
x
(
2c1 − ic2e

2ix)
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52.1.38 problem 40
Internal problem ID [6772]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 40.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ −
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)-(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sinh(x) + c2x cosh(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-2*x*y'[x]-(x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−xx+ 1

2c2e
xx
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52.1.39 problem 41
Internal problem ID [6773]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 41.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(x+ 1) y′ +
(
x2 + 2x+ 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+1)*diff(y(x),x)+(x^2+2*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1x+ c2exx2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17� �
DSolve[x^2*y''[x]-2*x*(x+1)*y'[x]+(x^2+2*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx(c2x+ c1)
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52.1.40 problem 42
Internal problem ID [6774]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 42.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(x+ 2) y′ +
(
x2 + 4x+ 6

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+2)*diff(y(x),x)+(x^2+4*x+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2 + c2exx3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]-2*x*(x+2)*y'[x]+(x^2+4*x+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx2(c2x+ c1)
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52.1.41 problem 43
Internal problem ID [6775]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 43.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 4xy′ +
(
x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 sin(x) + c2 cos(x)x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]-4*x*y'[x]+(x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ixx2(2c1 − ic2e
2ix)
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52.1.42 problem 44
Internal problem ID [6776]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 44.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.43 problem 45
Internal problem ID [6777]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 45.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*(x+1)*diff(y(x),x)+(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x ex

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20� �
DSolve[4*x^2*y''[x]-4*x*(x+1)*y'[x]+(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2ex + c1)
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52.1.44 problem 46
Internal problem ID [6778]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 46.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve((3*x-1)*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)-(6*x-8)*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2x e−x

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 35� �
DSolve[(3*x-1)*y''[x]-(3*x+2)*y'[x]-(6*x-8)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2 (c1e3x + 2ec2x)√

2
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52.1.45 problem 47
Internal problem ID [6779]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 47.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 71� �
dsolve((2+x)*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−x

(
x2 − 6x+ 4

)
(x+ 2)3

+ c2
(
e−2−x

(
x2 − 6x+4

)
(x+2)3 expIntegral (1,−2− x) + x4 − x3 − 18x2 − 22x+8

)
3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 65� �
DSolve[(2+x)*y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−x((x− 6)x+ 4)(x+ 2)3(c2Ei(x+ 2) + 3840c1) + e2c2(x(x(−x2 + x+ 18) + 22)− 8)
960e
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52.1.46 problem 48
Internal problem ID [6780]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 48.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(x+ 4) y′ + (−x+ 2) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 6x+ 3)
x

+ c2((3x3 + 18x2 + 9x) ln(x) + 51x2 + 48x+ 1)
x2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 51� �
DSolve[x^2*(1-x)*y''[x]+x*(4+x)*y'[x]+(2-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1x(x(x+ 6) + 3)− c2(51x2 + 48x+ 3(x(x+ 6) + 3)x log(x) + 1)
3x2
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52.1.47 problem 49
Internal problem ID [6781]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 49.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(2x+ 1) y′ − (4 + 6x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 46� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1+2*x)*diff(y(x),x)-(4+6*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(12 ln(x)x4 − 12 ln (x+ 1)x4 + 12x3 − 6x2 + 4x− 3)

x2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 50� �
DSolve[x^2*(1+x)*y''[x]+x*(1+2*x)*y'[x]-(4+6*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 + c2(12x4(log(x)− log(x+ 1)) + 2(6x2 − 3x+ 2)x− 3)

12x2

8937



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.48 problem 50
Internal problem ID [6782]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 50.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x2 + 1
)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(x^2*(1+2*x^2)*diff(y(x),x$2)+x*(4+2*x^2)*diff(y(x),x)+2*(1-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+

c2
(
3 arcsinh

(
x
√
2
)
x+

√
2

√
2x2 + 1 (x2 − 1)

)
x2

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 67� �
DSolve[x^2*(1+2*x^2)*y''[x]+x*(4+2*x^2)*y'[x]+2*(1-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2c2

√
2x2 + 1 + 2x

(
c2x

√
2x2 + 1 + c1

)
+ 3

√
2 c2x sinh−1

(√
2 x
)

2x2
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52.1.49 problem 51
Internal problem ID [6783]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 51.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 2
)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 61� �
dsolve(x^2*(2+x^2)*diff(y(x),x$2)+2*x*(x^2+5)*diff(y(x),x)+2*(3-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 8)
x

+
c2

(
(x4 + 8x2) arctanh

( √
2√

x2 + 2

)
+ (−x2 + 4)

√
2

√
x2 + 2

)
x3

3 Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 85� �
DSolve[x^2*(2+x^2)*y''[x]+2*x*(x^2+5)*y'[x]+2*(3-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
−2x2

(
32c1(x2 + 8) + c2

√
x2 + 2

)
+ 8c2

√
x2 + 2 +

√
2 c2(x2 + 8)x2 tanh−1

(√
x2 + 2√

2

)
64x3
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52.1.50 problem 52
Internal problem ID [6784]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 52.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 6xy′ + 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve((1+x^2)*diff(y(x),x$2)+6*x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 + 1)2
+ c2(x2 − 1)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29� �
DSolve[(1+x^2)*y''[x]+6*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2

(x2 + 1)2
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52.1.51 problem 53
Internal problem ID [6785]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 53.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2(arctan(x)x+ 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ic1x− c2(xArcTan(x) + 1)
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52.1.52 problem 54
Internal problem ID [6786]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 54.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 8xy′ + 20y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve((1+x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
5x4 − 10x2 + 1

)
+ c2

(
x5 − 10x3 + 5x

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 38� �
DSolve[(1+x^2)*y''[x]-8*x*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5ic2

(
5
(
x2 − 2

)
x2 + 1

)
+ c1(1 + ix)5

8942



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.53 problem 55
Internal problem ID [6787]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 55.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 8xy′ − 12y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve((1-x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 1)
(x2 − 1)3

+ c2(x3 + 3x)
(x2 − 1)3

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 37� �
DSolve[(1-x^2)*y''[x]-8*x*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x− 1)3 − c2(3x2 + 1)
3 (x2 − 1)3
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52.1.54 problem 56
Internal problem ID [6788]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 56.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 47� �
dsolve((1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

+
c2 LegendreQ

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 66� �
DSolve[(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2Q

3
4
1
4

(
i
√
2 x
)

(2x2 + 1)3/8
+ 2i 4

√
2 c1x

(2x2 + 1)3/4Gamma
(1
4

)
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52.1.55 problem 57
Internal problem ID [6789]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 57.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 5xy′ − 4y = 0

3 Solution by Maple
Time used: 0.129 (sec). Leaf size: 45� �
dsolve((1-x^2)*diff(y(x),x$2)-5*x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 − 1)
3
2
+

c2
(
− ln

(
x+

√
x2 − 1

)
x+

√
x2 − 1

)
(x2 − 1)

3
2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 49� �
DSolve[(1-x^2)*y''[x]-5*x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−c2

√
x2 − 1 + c2x tanh−1

(
x√

x2 − 1

)
+ c1x

(x2 − 1)3/2
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52.1.56 problem 58
Internal problem ID [6790]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 58.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 10xy′ + 28y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve((1+x^2)*diff(y(x),x$2)-10*x*diff(y(x),x)+28*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
1 + 35

3 x4 − 14x2
)
+ c2

(
x7 + 21x5 − 105x3 + 35x

)
3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 40� �
DSolve[(1+x^2)*y''[x]-10*x*y'[x]+28*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
105c2

(
35x4 − 42x2 + 3

)
− c1(x− i)6(x+ 6i)
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52.1.57 problem 59
Internal problem ID [6791]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 59.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.58 problem 60
Internal problem ID [6792]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 60.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ − 9xy′ − 6y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
dsolve((1+2*x^2)*diff(y(x),x$2)-9*x*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2x2 + 1

) 13
8 LegendreP

(
11
4 ,

13
4 , i

√
2 x

)
+ c2

(
2x2 + 1

) 13
8 LegendreQ

(
11
4 ,

13
4 , i

√
2 x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 69� �
DSolve[(1+2*x^2)*y''[x]-9*x*y'[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(
2x2 + 1

)13/8
Q

13
4
11
4

(
i
√
2 x
)
− 48 4

√
2 c1(3x6 + 5x4 + 3x2 + 1)

Gamma
(
−5

4

)
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52.1.59 problem 61
Internal problem ID [6793]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 61.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 − 8x+ 11

)
y′′ − 16(x− 2) y′ + 36y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 45� �
dsolve((11-8*x+2*x^2)*diff(y(x),x$2)-16*(x-2)*diff(y(x),x)+36*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−31

5 + x3 − 6x2 + 111
10 x

)
+ c2

(
x6 − 12x5 + 165

2 x4 − 16577
8 − 5445

4 x2 + 3267x
)

3 Solution by Mathematica
Time used: 0.432 (sec). Leaf size: 87� �
DSolve[(11-8*x+2*x^2)*y''[x]-16*(x-2)*y'[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1
(
2x+ 5i

√
6 − 4

)
(2(x− 4)x+ 11)2

(
2ix+

√
6 − 4i

)3
2
(
−2ix+

√
6 + 4i

)2
+ 1

15ic2(x− 2)(10(x− 4)x+ 31)
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52.1.60 problem 62
Internal problem ID [6794]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 62.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 3) y′ + 3y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+(x-3)*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
3
2 ,

1
2 ,−

(x− 3)2

2

)
+ c2KummerU

(
3
2 ,

1
2 ,−

(x− 3)2

2

)

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 58� �
DSolve[y''[x]+(x-3)*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2(x− 4)(x− 2)F

(
x−3√
2

)
√
2

+ c1e
− 1

2 (x−6)x(x− 4)(x− 2)− 1
2c2(x− 3)
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52.1.61 problem 63
Internal problem ID [6795]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 63.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve((x^2-8*x+14)*diff(y(x),x$2)-8*(x-4)*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
x5 − 140x3 + 1120x2 − 3500x+ 4032

)
+ c2

(
1604
5 + x4 − 16x3 + 100x2 − 288x

)

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 76� �
DSolve[(x^2-8*x+14)*y''[x]+8*(x-4)*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1P

3
1
2 i
(
i+

√
31
)( x−4√

2

)
+ c2Q

3
1
2 i
(
i+

√
31
)( x−4√

2

)
((x− 8)x+ 14)3/2
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52.1.62 problem 64
Internal problem ID [6796]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 64.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 55� �
dsolve((2*x^2+4*x+5)*diff(y(x),x$2)-20*(x+1)*diff(y(x),x)+60*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−7
4 +x5+5x4+5x3−5x2− 31

4 x

)
+c2

(
x6+ 155

8 − 75
2 x4−100x3− 225

4 x2+30x
)

3 Solution by Mathematica
Time used: 0.356 (sec). Leaf size: 73� �
DSolve[(2*x^2+4*x+5)*y''[x]-20*(x+1)*y'[x]+60*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
(2x(x+ 2) + 5)5/2

(
c1
(
2ix+

√
6 + 2i

)6
+ 4c2(x+ 1)(2x(x+ 2)− 7)(2x(x+ 2) + 1)

)
(4x(x+ 2) + 10)5/2
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52.1.63 problem 65
Internal problem ID [6797]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 65.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + 7x2y′ + 9yx = 0

3 Solution by Maple
Time used: 0.326 (sec). Leaf size: 28� �
dsolve((1+x^3)*diff(y(x),x$2)+7*x^2*diff(y(x),x)+9*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[1, 1] ,

[
2
3

]
,−x3

)
+ c2x

(x3 + 1)
4
3

3 Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 113� �
DSolve[(1+x^3)*y''[x]+7*x^2*y'[x]+9*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c2x

(
−2

√
3 ArcTan

( √
3 x

2
3
√
x3 + 1 +x

)
− 2 log

(
3
√
x3 + 1 − x

)
+ log

(
3
√
x3 + 1 x+ (x3 + 1)2/3 + x2

))
− 6c2 3

√
x3 + 1 + 6c1x

6 (x3 + 1)4/3
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52.1.64 problem 66
Internal problem ID [6798]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 66.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x5 + 1

)
y′′ + 14x4y′ + 10x3y = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 30� �
dsolve((1+2*x^5)*diff(y(x),x$2)+14*x^4*diff(y(x),x)+10*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(2x5 + 1)
2
5
+ c2 hypergeom

([
1
5 , 1
]
,

[
4
5

]
,−2x5

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+2*x^5)*y''[x]+14*x^4*y'[x]+10*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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52.1.65 problem 67
Internal problem ID [6799]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 67.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x6y′ + 7x5y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$2)+x^6*diff(y(x),x)+7*x^5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x7
7 x+ c2

(
e−x7

7 7 6
7
(
−x7) 1

7 Γ
(
6
7

)
− e−x7

7 7 6
7
(
−x7) 1

7 Γ
(
6
7 ,−

x7

7

)
+ 7
)

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 39� �
DSolve[y''[x]+x^6*y'[x]+7*x^5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
7e

−x7
7

(
7c1x− c2E 8

7

(
−x7

7

))
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52.1.66 problem 68
Internal problem ID [6800]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 68.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve((1+x^8)*diff(y(x),x$2)-16*x^7*diff(y(x),x)+72*x^6*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
1− 9x8

7

)
+ c2

(
x9 − 9

7x
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^8)*y''[x]-16*x^7*y'[x]+72*x^6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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52.1.67 problem 69
Internal problem ID [6801]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 69.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x5y′ + 6x4y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$2)+x^5*diff(y(x),x)+6*x^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x6
6 x+ c2

(
6 + e−x6

6 Γ
(
5
6

)(
−x6) 1

6 6 5
6 − e−x6

6 Γ
(
5
6 ,−

x6

6

)(
−x6) 1

6 6 5
6

)

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 39� �
DSolve[y''[x]+x^5*y'[x]+6*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x6
6

(
6c1x− c2E 7

6

(
−x6

6

))
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52.1.68 problem 70
Internal problem ID [6802]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 70.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 3x) y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.122 (sec). Leaf size: 42� �
dsolve((1+3*x)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
3 KummerM

(
−19

9 ,−1
9 ,

1
9 + x

3

)
+ c2e−

x
3
(
3x2 − 17x− 6

)(1
9 + x

3

) 1
9

3 Solution by Mathematica
Time used: 1.721 (sec). Leaf size: 106� �
DSolve[(1+3*x)*y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e−

x
3−

1
9

(
−1

32
8/9c2(x− 6)(3x+ 1)2E 1

9

(1
9(−3x− 1)

)
− 28/9c2e

x
3+

1
9 (9x2 − 48x− 26) + 1520c1(x− 6)(3x+ 1)10/9

)
380 217/18
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52.1.69 problem 71
Internal problem ID [6803]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 71.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

3 Solution by Maple
Time used: 0.322 (sec). Leaf size: 305� �
dsolve((1+x+3*x^2)*diff(y(x),x$2)+(2+15*x)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �
y(x)

=

c1
(
i
√
11 − 6x− 1

) 3
2 e

√
11 arctan

(
(6x+1)

√
11

11

)
22 hypergeom

√1078 + 66i
√
11

44 + 1
2 −

√
1078− 66i

√
11

44 ,

√
1078 + 66i

√
11

44 + 1
2 −

√
1078− 66i

√
11

44

 ,

1−
√

1078− 66i
√
11

22

 ,−
i

√
11

(
i

√
11 +6x+1

)
22

 (−36x2 − 12x− 12)
i
√
11

44

(3x2 + x+ 1)
3
2

+

c2
(
i
√
11 + 6x+ 1

) 5
4−

i
√
11

44
(
i
√
11 − 6x− 1

) 5
4+

i
√
11

44 e

√
11 arctan

(
(6x+1)

√
11

11

)
22 hypergeom

√1078 + 66i
√
11

44 + 1
2 +

√
1078− 66i

√
11

44 ,

√
1078 + 66i

√
11

44 + 1
2 +

√
1078− 66i

√
11

44

 ,

1 +
√

1078− 66i
√
11

22

 ,−
i

√
11

(
i

√
11 +6x+1

)
22


(3x2 + x+ 1)

5
4

8959



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

3 Solution by Mathematica
Time used: 2.36 (sec). Leaf size: 181� �
DSolve[(1+x+3*x^2)*y''[x]+(2+15*x)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 12
√
2 4
√
3
(
−6ix+

√
11 − i

) 1
44 i
(√

11 +66i
) (

6ix+
√
11

+i
)− 3

2−
i

4
√
11 xe

ArcTan
(

6x+1√
11

)
2
√
11

c2

∫ x

1

(
−6iK[1] +

√
11 − i

) 1
2−

i

2
√
11
(
6iK[1] +

√
11 + i

) 1
2+

i

2
√
11

K[1]2 dK[1]

+ c1
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52.1.70 problem 72
Internal problem ID [6804]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 72.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + (x+ 1) y′ + 3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 58� �
dsolve((2+x)*diff(y(x),x$2)+(1+x)*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−xx(x− 4) (x+ 2)2

+ c2
(
e−2−xx(x− 4) (x+ 2)2 expIntegral (1,−2− x) + x3 − x2 − 10x− 6

)
3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 64� �
DSolve[(2+x)*y''[x]+(1+x)*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x−1((x− 4)x(x+ 2)2(c2 Ei(x+ 2) + 384c1)− c2e
x+2(x((x− 1)x− 10)− 6))

96
√
2
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52.1.71 problem 73
Internal problem ID [6805]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 73.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 4) y′′ + (x+ 2) y′ + 2y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 52� �
dsolve((4+x)*diff(y(x),x$2)+(2+x)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−xx(x+ 4)3 + c2

(
e−x−4x(x+ 4)3 expIntegral (1,−x− 4) + x3 + 9x2 + 22x+ 6

)
3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 54� �
DSolve[(4+x)*y''[x]+(2+x)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24
(
e−x−4x(x+ 4)3

(
c2 Ei(x+ 4) + 24e4c1

)
− c2(x(x(x+ 9) + 22) + 6)

)
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52.1.72 problem 74
Internal problem ID [6806]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 74.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

3 Solution by Maple
Time used: 0.313 (sec). Leaf size: 38� �
dsolve((3*x+2*x^2)*diff(y(x),x$2)+10*(1+x)*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
1 + 2x

3

) 1
3 (x+ 2)

(2x+ 3)x 7
3

+ c2 hypergeom
(
[2, 2] ,

[
10
3

]
,−2x

3

)

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 167� �
DSolve[(3*x+2*x^2)*y''[x]+10*(1+x)*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

22/3c2(x+ 2)

log
(
2x2/3 + 22/3 3

√
2x+ 3 3

√
x + 3

√
2 (2x+ 3)2/3

)
− 2 log

(
22/3 3

√
2x+ 3 − 2 3

√
x
)
+ 2

√
3 cot−1

 22/3
3
√
2x+ 3
3
√
x

+1
√
3


+ 4c1(x+ 2)− 8c2 3

√
x (2x+ 3)2/3

4x7/3(2x+ 3)2/3
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52.1.73 problem 75
Internal problem ID [6807]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 75.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − (6− 7x) y′ + 8y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve(x^2*diff(y(x),x$2)-(6-7*x)*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
6
x (x− 2)
x5 +

c2
(
108(x− 2) e− 6

x expIntegral
(
1,− 6

x

)
+ x3 + 12x2 − 36x

)
x5

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 49� �
DSolve[x^2*y''[x]-(6-7*x)*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2e−6/x(x− 2)

(
c1 − 54c2 Ei

( 6
x

))
+ c2x(x(x+ 12)− 36)

2x5
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52.1.74 problem 76
Internal problem ID [6808]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 76.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + x+ 1

)
y′′ + (1 + 7x) y′ + 2y = 0

3 Solution by Maple
Time used: 0.942 (sec). Leaf size: 79� �
dsolve((1+x+2*x^2)*diff(y(x),x$2)+(1+7*x)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

1
2 , 2
]
,

[
7
4 − 3i

√
7

28

]
,
1
2 + (−4ix− i)

√
7

14

)

+ c2
(
i
√
7 + 4x+ 1

)− 3
4+

3i
√
7

28
(
i
√
7 − 4x− 1

)− 3
4−

3i
√
7

28 (x+ 1)

3 Solution by Mathematica
Time used: 1.079 (sec). Leaf size: 102� �
DSolve[(1+x+2*x^2)*y''[x]+(1+7*x)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(x+ 1)e
3ArcTan

(
4x+1√

7

)
2
√
7

c2
∫ x

1
e
−

3ArcTan
(

4K[1]+1√
7

)
2
√
7

(K[1]+1)2 4
√
2K[1]2 +K[1] + 1

dK[1] + c1


(2x2 + x+ 1)3/4
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52.1.75 problem 77
Internal problem ID [6809]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 77.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 3) y′′ + (2x+ 1) y′ − (−x+ 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve((3+x)*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)-(2-x)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx(6 + x)
(
x2 + 9x+ 27

) (
x2 + 3x+ 9

)
3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 29� �
DSolve[(3+x)*y''[x]+(1+2*x)*y'[x]-(2-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x−3(c2(x+ 3)6 + 6c1
)
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52.1.76 problem 78
Internal problem ID [6810]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 78.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3xy′ +
(
2x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x e−x2

2 + erfi
(
x
√
2

2

)
√
2

√
π e−x2(x− 1) (x+ 1)

)
+ c2e−x2(

x2 − 1
)

3 Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 60� �
DSolve[y''[x]+3*x*y'[x]+(4+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
((

x2 − 1
)(√

2π c2 Erfi
(

x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.77 problem 79
Internal problem ID [6811]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 79.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2 + 4x) y′′ − 4y′ − (6 + 4x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((2+4*x)*diff(y(x),x$2)-4*diff(y(x),x)-(6+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2exx

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 29� �
DSolve[(2+4*x)*y''[x]-4*y'[x]-(6+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
(
c2e

2x+1x+ c1
)
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52.1.78 problem 80
Internal problem ID [6812]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 80.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3xy′ +
(
2x2 + 5

)
y = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 84� �
dsolve(diff(y(x),x$2)-3*x*diff(y(x),x)+(5+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−
(
x6− 15x4 +45x2− 15

)
erfi
(
x
√
2

2

)
√
2

√
π ex2

2 +2x ex2(
x2− 11

) (
x2− 3

))
+ c2e

x2
2
(
x6 − 15x4 + 45x2 − 15

)
3 Solution by Mathematica
Time used: 0.39 (sec). Leaf size: 78� �
DSolve[y''[x]-3*x*y'[x]+(5+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e

x2
2 (x6 − 15x4 + 45x2 − 15)

(√
2π c2 Erfi

(
x√
2

)
+ 1440c1

)
− 2c2ex

2
x(x4 − 14x2 + 33)

1440
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52.1.79 problem 81
Internal problem ID [6813]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 81.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 5xy′ +
(
2x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(2*diff(y(x),x$2)+5*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2e−x2 erf

(
i
√
3 x

2

)

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 42� �
DSolve[2*y''[x]+5*x*y'[x]+(4+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x2

(
√
3π c2 Erfi

(√
3 x

2

)
+ 3c1

)
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52.1.80 problem 82
Internal problem ID [6814]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 82.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.81 problem 83
Internal problem ID [6815]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 83.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.82 problem 84
Internal problem ID [6816]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 84.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

3 Solution by Maple
Time used: 1.035 (sec). Leaf size: 362� �
dsolve(2*x^2*(1+x+x^2)*diff(y(x),x$2)+x*(9+11*x+11*x^2)*diff(y(x),x)+(6+10*x+7*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

=
c1e−

√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

(
1−i

√
3

1+i

√
3
, 0, 0, 52 ,

1
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

)(
2x+ 1 + i

√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x2

+

c2e−
√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

1−i

√
3

1+i

√
3
, 16(

1+i

√
3
)3(

−1+i

√
3
)2 ,

1
2 , 3,

3
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

(2x+ 1 + i
√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 72.197 (sec). Leaf size: 93� �
DSolve[2*x^2*(1+x+x^2)*y''[x]+x*(9+11*x+11*x^2)*y'[x]+(6+10*x+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x2 + x+ 1 e

−
ArcTan

(
2x+1√

3

)
√
3

c2
∫ x

1
e

ArcTan
(

2K[1]+1√
3

)
√
3√

K[1] (K[1]2+K[1]+1)3/2
dK[1] + c1


x2
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52.1.83 problem 85
Internal problem ID [6817]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 85.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

3x2y′′ + 2x
(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

3 Solution by Maple
Time used: 0.452 (sec). Leaf size: 38� �
dsolve(3*x^2*diff(y(x),x$2)+2*x*(1+x-2*x^2)*diff(y(x),x)+(2*x-8*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3 e

2x(x−1)
3 + c2HB

(
−1
3 ,

√
6
3 ,−7

3 ,
4
√
6

9 ,−
√
6 x

3

)

3 Solution by Mathematica
Time used: 4.273 (sec). Leaf size: 53� �
DSolve[3*x^2*y''[x]+2*x*(1+x-2*x^2)*y'[x]+(2*x-8*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
2
3 (x−1)x 3

√
x

(
c2

∫ x

1

e−
2
3 (K[1]−1)K[1]

K[1]4/3 dK[1] + c1

)
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52.1.84 problem 86
Internal problem ID [6818]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 86.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′ −

(
−5x2 − 10x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.624 (sec). Leaf size: 51� �
dsolve(12*x^2*(1+x)*diff(y(x),x$2)+x*(11+35*x+3*x^2)*diff(y(x),x)-(1-10*x-5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) =

c1e−
x
4 HeunC

(1
4 ,−

7
12 ,−

3
4 ,−

1
12 ,

1
2 ,−x

)
(x+ 1)

3
4 x

1
4

+
c2e−

x
4 HeunC

(1
4 ,

7
12 ,−

3
4 ,−

1
12 ,

1
2 ,−x

)
x

1
3

(x+ 1)
3
4

3 Solution by Mathematica
Time used: 10.24 (sec). Leaf size: 61� �
DSolve[12*x^2*(1+x)*y''[x]+x*(11+35*x+3*x^2)*y'[x]-(1-10*x-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/4

(
c2
∫ x

1
e
K[1]
4

K[1]5/12 4
√
K[1] + 1

dK[1] + c1

)
4
√
x (x+ 1)3/4
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52.1.85 problem 87
Internal problem ID [6819]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 87.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2(10x2 + x+ 5
)
y′′ + x

(
48x2 + 3x+ 4

)
y′ +

(
36x2 + x

)
y = 0

3 Solution by Maple
Time used: 0.916 (sec). Leaf size: 242� �
dsolve(x^2*(5+x+10*x^2)*diff(y(x),x$2)+x*(4+3*x+48*x^2)*diff(y(x),x)+(x+36*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

=
c1e−

√
199 arctan

(
(20x+1)

√
199

199

)
995 HG

(
−i

√
199 +1

1+i

√
199

, 15721−179i
√
199

194275i
√
199 +641775

,−1
5 , 0,

4
5 ,−

i

√
199
995 ,− 20x

1+i

√
199

)(
i
√
199 + 20x+ 1

)− i
√
199

1990
(
i
√
199 − 20x− 1

) i
√
199

1990

10x2 + x+ 5

+
c2e−

√
199 arctan

(
(20x+1)

√
199

199

)
995 HG

(
−i

√
199 +1

1+i

√
199

, 0, 0, 15 ,
6
5 ,−

i

√
199
995 ,− 20x

1+i

√
199

)
x

1
5

(
i
√
199 + 20x+ 1

)− i
√
199

1990
(
i
√
199 − 20x− 1

) i
√
199

1990

10x2 + x+ 5

3 Solution by Mathematica
Time used: 4.585 (sec). Leaf size: 88� �
DSolve[x^2*(5+x+10*x^2)*y''[x]+x*(4+3*x+48*x^2)*y'[x]+(x+36*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

5
√
x e

−
2ArcTan

(
20x+1√
199

)
5
√
199

c2
∫ x

1
e

2ArcTan
(

20K[1]+1√
199

)
5
√
199

K[1]6/5 dK[1] + c1


10x2 + x+ 5
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52.1.86 problem 88
Internal problem ID [6820]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 88.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′ −

(
−5x2 − 2x+ 1

)
y = 0

3 Solution by Maple
Time used: 1.323 (sec). Leaf size: 41� �
dsolve(18*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x+x^2)*diff(y(x),x)-(1-2*x-5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) =

c1e−
x
6 HeunC

(1
6 ,−

1
2 ,−

1
6 ,−

5
36 ,

1
4 ,−x

)
x

1
6

+ c2e−
x
6 HeunC

(
1
6 ,

1
2 ,−

1
6 ,−

5
36 ,

1
4 ,−x

)
x

1
3

3 Solution by Mathematica
Time used: 0.704 (sec). Leaf size: 60� �
DSolve[18*x^2*(1+x)*y''[x]+3*x*(5+11*x+x^2)*y'[x]-(1-2*x-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/6

(
c2
∫ x

1
e
K[1]
6√

K[1] (K[1]+1)7/6
dK[1] + c1

)
6

√
x

x+ 1
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52.1.87 problem 89
Internal problem ID [6821]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 89.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

3 Solution by Maple
Time used: 0.177 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x$2)+x*(3+2*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

4 ,
3
4 , x
)
e−x

2

x
3
4

+ c2e−x

x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33� �
DSolve[2*x^2*y''[x]+x*(3+2*x)*y'[x]-(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x
(
c2x

3/2L
3
2
− 3

2
(x) + c1

)
x
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52.1.88 problem 90
Internal problem ID [6822]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 90.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(5 + x) y′ − (2− 3x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(2*x^2*diff(y(x),x$2)+x*(5+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−x

2 +
c2

(
ie−x

2x
5
2
√
π

√
2 erf

(
i

√
2
√
x

2

)
+ 2x2 + 2x+ 6

)
x2

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 59� �
DSolve[2*x^2*y''[x]+x*(5+x)*y'[x]-(2-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
15c2e

−x/2xE 1
2

(
−x

2

)
− 2c2(x2 + x+ 3)

15x2 + c1e
−x/2√x
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52.1.89 problem 91
Internal problem ID [6823]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 91.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − y = 0

3 Solution by Maple
Time used: 0.197 (sec). Leaf size: 29� �
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

6 ,
2
3 ,

x
3

)
e−x

6

x
1
6

+ c2e−
x
3

x
1
3

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 39� �
DSolve[3*x^2*y''[x]+x*(1+x)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/3

(
c2 − c1x

4/3E− 1
3

(
−x

3

))
3
√
x
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52.1.90 problem 92
Internal problem ID [6824]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 92.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − xy′ + (1− 2x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(1-2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh

(
2
√
x
)
+ c2

√
x cosh

(
2
√
x
)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 41� �
DSolve[2*x^2*y''[x]-x*y'[x]+(1-2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2
√
x
√
x
(
2c1e4

√
x − c2

)
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52.1.91 problem 93
Internal problem ID [6825]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 93.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − (1 + 3x) y = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 33� �
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
(
x2 + 20x+ 70

)
+

c2e−
x
3 hypergeom

(
[3],
[
−1

3

]
, x3
)

x
1
3

3 Solution by Mathematica
Time used: 0.672 (sec). Leaf size: 70� �
DSolve[3*x^2*y''[x]+x*(1+x)*y'[x]-(1+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x(x(x+ 20) + 70)

(
5040c1 − 32/3c2Gamma

(2
3 ,

x
3

))
5040

+ c2e
−x/3(x(x(x+ 19) + 54)− 18)

1680 3
√
x
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52.1.92 problem 94
Internal problem ID [6826]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 94.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 3) y′′ + x(1 + 5x) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.163 (sec). Leaf size: 36� �
dsolve(2*x^2*(3+x)*diff(y(x),x$2)+x*(1+5*x)*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x hypergeom

([
1, 32

]
,

[
7
6

]
,−x

3

)
+ c2x

1
3

(3 + x)
(
1 + x

3

) 1
3

3 Solution by Mathematica
Time used: 10.024 (sec). Leaf size: 50� �
DSolve[2*x^2*(3+x)*y''[x]+x*(1+5*x)*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x
(
6 3
√
3 c2

6
√
x 2F1

(
−1

3 ,
1
6 ;

7
6 ;−

x
3

)
+ c1

)
(x+ 3)4/3
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52.1.93 problem 95
Internal problem ID [6827]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 95.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 4) y′′ − x(1− 3x) y′ + y = 0

3 Solution by Maple
Time used: 0.221 (sec). Leaf size: 27� �
dsolve(x^2*(4+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

(x+ 4)
9
4
+ c2 hypergeom

(
[1, 3] ,

[
7
4

]
,−x

4

)
x

3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 87� �
DSolve[x^2*(4+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
10c2 4

√
x

(
tanh−1

(
4

√
x

x+ 4

)
− ArcTan

(
4

√
x

x+ 4

))
+ c2

4
√
x+ 4 x2 + 9c2 4

√
x+ 4 x+ 2c1 4

√
x

2(x+ 4)9/4
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52.1.94 problem 96
Internal problem ID [6828]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 96.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 5xy′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(√
2

√
x
)

x
+

c2 cos
(√

2
√
x
)

x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 60� �
DSolve[2*x^2*y''[x]+5*x*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1ei
√
2

√
x + i

√
2 c2e

−i
√
2

√
x

2x
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52.1.95 problem 97
Internal problem ID [6829]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 97.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(10− x) y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 25� �
dsolve(6*x^2*diff(y(x),x$2)+x*(10-x)*diff(y(x),x)-(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

6 ,
2
3 ,

x
6

)
e x

12

x
5
6

+ c2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 38� �
DSolve[6*x^2*y''[x]+x*(10-x)*y'[x]-(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√
x L

4
3
− 4

3

(x
6

)
+ 6 3

√
6 c1
x
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52.1.96 problem 98
Internal problem ID [6830]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 98.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(3 + 4x) y′′ + x(11 + 4x) y′ − (3 + 4x) y = 0

3 Solution by Maple
Time used: 0.225 (sec). Leaf size: 41� �
dsolve(x^2*(3+4*x)*diff(y(x),x$2)+x*(11+4*x)*diff(y(x),x)-(3+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(48x2 + 32x+ 7)
x3 + c2 hypergeom

(
[3, 5] ,

[
13
3

]
,−4x

3

)
(4x+ 3)

11
3 x

1
3

3 Solution by Mathematica
Time used: 0.529 (sec). Leaf size: 171� �
DSolve[x^2*(3+4*x)*y''[x]+x*(11+4*x)*y'[x]-(3+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−6 3

√
2 c2(16x(3x+ 2) + 7)

(
log
(
4x2/3 + 2 3

√
2 3
√
4x+ 3 3

√
x + (8x+ 6)2/3

)
− 2 log

(
3
√
8x+ 6 − 2 3

√
x
)
+ 2

√
3 cot−1

(
3
√
x +

3
√
8x+ 6√

3 3
√
x

))
+ c1(16x(3x+ 2) + 7) + 24c2 3

√
x (4x+ 3)2/3(x(8x(2x+ 3) + 25) + 7)

48x3
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52.1.97 problem 99
Internal problem ID [6831]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 99.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + 3x) y′′ + x(4 + 11x) y′ − (1− x) y = 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 22� �
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+11*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2(3x+ 2)
1
6

√
x

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 32� �
DSolve[2*x^2*(2+3*x)*y''[x]+x*(4+11*x)*y'[x]-(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
6
√
6x+ 4 + 25/6c1√

x
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52.1.98 problem 100
Internal problem ID [6832]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 100.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 2) y′′ + 5x(1− x) y′ − (2− 8x) y = 0

3 Solution by Maple
Time used: 0.237 (sec). Leaf size: 131� �
dsolve(x^2*(2+x)*diff(y(x),x$2)+5*x*(1-x)*diff(y(x),x)-(2-8*x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1(40x4 − 160x3 + 60x2 + 8x+ 1)
x2

+ c2

420(40x4 − 160x3 + 60x2 + 8x+ 1)
√
2 (x+ 2)

31
4 (−2− x)

3
4 arcsinh

(√
2
√
x

2

)
(2x+ 4)

17
2 x2

+ (8x5 + 328x4 − 13974x3 + 26734x2 − 805x− 105) (−2− x)
3
4

128 (x+ 2)
1
4 x

3
2


3 Solution by Mathematica
Time used: 3.196 (sec). Leaf size: 354� �
DSolve[x^2*(2+x)*y''[x]+5*x*(1-x)*y'[x]-(2-8*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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52.1.99 problem 101
Internal problem ID [6833]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 101.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 1
)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.22 (sec). Leaf size: 41� �
dsolve(8*x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-13*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

√
x2 − 1

+
c2x

3
8 LegendreQ

(
−1

8 ,
1
8 ,
√
−x2 + 1

)
√
x2 − 1

3 Solution by Mathematica
Time used: 10.034 (sec). Leaf size: 47� �
DSolve[8*x^2*(1-x^2)*y''[x]+2*x*(1-13*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x
(
4c2 4

√
x 2F1

(1
8 ,

1
2 ;

9
8 ;x

2)+ c1
)

√
1− x2
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52.1.100 problem 102
Internal problem ID [6834]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 102.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-2*x*(2-x^2)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
4

(x2 + 1)2
+ c2(3x3 + x)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 35� �
DSolve[x^2*(1+x^2)*y''[x]-2*x*(2-x^2)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −−3c1x4 + 3c2x3 + c2x

3 (x2 + 1)2
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52.1.101 problem 103
Internal problem ID [6835]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 103.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 29� �
dsolve(x*(3+x^2)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3
(
x2 + 3

) 11
6 + c2

(
x4 + 11

2 x2 + 55
8

)

3 Solution by Mathematica
Time used: 1.007 (sec). Leaf size: 41� �
DSolve[x*(3+x^2)*y''[x]+(2-x^2)*y'[x]-8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3
√
x
(
x2 + 3

)11/6 − 1
55c2

(
8x4 + 44x2 + 55

)

8992



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.102 problem 104
Internal problem ID [6836]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 104.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(−x2 + 1
)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 53� �
dsolve(4*x^2*(1-x^2)*diff(y(x),x$2)+x*(7-19*x^2)*diff(y(x),x)-(1+14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
−3

8 ,
5
8 ,
√
−x2 + 1

)
x

3
8
√
x2 − 1

+
c2 LegendreQ

(
−3

8 ,
5
8 ,
√
−x2 + 1

)
x

3
8
√
x2 − 1

3 Solution by Mathematica
Time used: 10.039 (sec). Leaf size: 50� �
DSolve[4*x^2*(1-x^2)*y''[x]+x*(7-19*x^2)*y'[x]-(1+14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4c2x5/4

2F1
(1
2 ,

5
8 ;

13
8 ;x

2)+ 5c1
5x

√
1− x2

8993
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52.1.103 problem 105
Internal problem ID [6837]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 105.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(−x2 + 2
)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.182 (sec). Leaf size: 35� �
dsolve(3*x^2*(2-x^2)*diff(y(x),x$2)+x*(1-11*x^2)*diff(y(x),x)+(1-5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(−2x2 + 4)
3
4
+ c2x

1
3 hypergeom

([
2
3 , 1
]
,

[
11
12

]
,
x2

2

)

3 Solution by Mathematica
Time used: 10.041 (sec). Leaf size: 57� �
DSolve[3*x^2*(2-x^2)*y''[x]+x*(1-11*x^2)*y'[x]+(1-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1
√
x − 3 23/4c2 3

√
x 2F1

(
− 1

12 ,
1
4 ;

11
12 ;

x2

2

)
(2− x2)3/4

8994
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52.1.104 problem 106
Internal problem ID [6838]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 106.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 42� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)-x*(12-7*x^2)*diff(y(x),x)+(7+3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
7
2

(x2 + 2)2 (2x2 + 4)
1
4
+ c2

√
x hypergeom

([
3
4 , 1
]
,

[
−1
2

]
,−x2

2

)

3 Solution by Mathematica
Time used: 10.04 (sec). Leaf size: 57� �
DSolve[2*x^2*(2+x^2)*y''[x]-x*(12-7*x^2)*y'[x]+(7+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x
(
3c1x3 − 2 4

√
2 c2 2F1

(
−3

2 ,−
5
4 ;−

1
2 ;−

x2

2

))
3 (x2 + 2)9/4
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52.1.105 problem 107
Internal problem ID [6839]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 107.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 39� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+x*(4+7*x^2)*diff(y(x),x)-(1-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 2)
1
4
√
x

+
c2 LegendreQ

(
−1

4 ,
1
4 ,

i

√
2 x
2

)
(x2 + 2)

1
8
√
x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 68� �
DSolve[2*x^2*(2+x^2)*y''[x]+x*(4+7*x^2)*y'[x]-(1-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2

8
√
x2 + 2 Gamma

(3
4

)
Q

1
4
− 1

4

(
ix√
2

)
+ 23/8c1

√
x

4
√
x2 + 2 Gamma

(3
4

)
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52.1.106 problem 108
Internal problem ID [6840]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 108.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2x2 + 1
)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 35� �
dsolve(2*x^2*(1+2*x^2)*diff(y(x),x$2)+5*x*(1+6*x^2)*diff(y(x),x)-(2-40*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(2x2 + 1)
3
2
+

c2 hypergeom
([1

4 , 1
]
,
[
−1

4

]
,−2x2)

x2

3 Solution by Mathematica
Time used: 10.049 (sec). Leaf size: 52� �
DSolve[2*x^2*(1+2*x^2)*y''[x]+5*x*(1+6*x^2)*y'[x]-(2-40*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
5c1x5/2 − 2c2 2F1

(
−5

4 ,−
1
2 ;−

1
4 ;−2x2)

5x2 (2x2 + 1)3/2

8997
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52.1.107 problem 109
Internal problem ID [6841]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 109.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8yx = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 43� �
dsolve(x*(1+x^2)*diff(y(x),x$2)+(4+7*x^2)*diff(y(x),x)+8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1 x3

+
c2
(
x
√
x2 + 1 − arcsinh(x)

)
√
x2 + 1 x3

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 55� �
DSolve[x*(1+x^2)*y''[x]+(4+7*x^2)*y'[x]+8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2x

√
x2 + 1 − c2 tanh−1

(
x√

x2 + 1

)
+ 2c1

2x3
√
x2 + 1
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52.1.108 problem 110
Internal problem ID [6842]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 110.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 1
)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.253 (sec). Leaf size: 31� �
dsolve(2*x^2*(1+x^2)*diff(y(x),x$2)+x*(3+8*x^2)*diff(y(x),x)-(3-4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x hypergeom
([

1, 32

]
,

[
9
4

]
,−x2

)
+ c2

(x2 + 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 10.034 (sec). Leaf size: 49� �
DSolve[2*x^2*(1+x^2)*y''[x]+x*(3+8*x^2)*y'[x]-(3-4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
c2 2F1

(1
2 , 1;

5
4 ;−x2)

x
+ c1

x3/2 4
√
x2 + 1

+ c2
x

8999
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52.1.109 problem 111
Internal problem ID [6843]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 111.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 35� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(3+x^2)*diff(y(x),x)-(1-5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
1
3 ,

1
6 ,

x2

6

)
e−x2

12

x
+ c2e−

x2
6

x
1
3

3 Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 47� �
DSolve[9*x^2*y''[x]+3*x*(3+x^2)*y'[x]-(1-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−

x2
6

(
c2x

2/3E 2
3

(
−x2

6

)
− 2c1

)
2 3
√
x
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52.1.110 problem 112
Internal problem ID [6844]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 112.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x
(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 35� �
dsolve(6*x^2*diff(y(x),x$2)+x*(1+6*x^2)*diff(y(x),x)+(1+9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
11
24 ,

1
24 ,

x2

2

)
e−x2

4

x
7
12

+ c2x
1
3 e−x2

2

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 47� �
DSolve[6*x^2*y''[x]+x*(1+6*x^2)*y'[x]+(1+9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−x2
2 3
√
x

(
c2

6
√
x E 11

12

(
−x2

2

)
− 2c1

)
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52.1.111 problem 113
Internal problem ID [6845]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 113.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + 1
)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.27 (sec). Leaf size: 33� �
dsolve(9*x^2*(1+x^2)*diff(y(x),x$2)+3*x*(3+13*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)
2
3 x

1
3

+ c2x
1
3 hypergeom

(
[1, 1] ,

[
4
3

]
,−x2

)

3 Solution by Mathematica
Time used: 0.437 (sec). Leaf size: 115� �
DSolve[9*x^2*(1+x^2)*y''[x]+3*x*(3+13*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

c2

−2 log
(

3
√
x2 + 1 − x2/3

)
+ log

(
x4/3 + (x2 + 1)2/3 + 3

√
x2 + 1 x2/3

)
+ 2

√
3 cot−1

 2
3
√
x2 + 1
x2/3

+1√
3

+ 4c1

4 3
√
x (x2 + 1)2/3
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52.1.112 problem 114
Internal problem ID [6846]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 114.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.128 (sec). Leaf size: 42� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(1+6*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x2 + 1)
3
2
+

c2
(
− arcsinh(x)x+

√
x2 + 1

)
√
x (x2 + 1)

3
2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 54� �
DSolve[4*x^2*(1+x^2)*y''[x]+4*x*(1+6*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−c2

√
x2 + 1 + c2x tanh−1

(
x√

x2 + 1

)
+ c1x

√
x (x2 + 1)3/2

9003
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52.1.113 problem 115
Internal problem ID [6847]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 115.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(2x2 + 1
)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.215 (sec). Leaf size: 57� �
dsolve(8*x^2*(1+2*x^2)*diff(y(x),x$2)+2*x*(5+34*x^2)*diff(y(x),x)-(1-30*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
3
8 ,

3
8 ,
√
2x2 + 1

)
√
2x2 + 1 x

1
8

+
c2 LegendreQ

(
3
8 ,

3
8 ,
√
2x2 + 1

)
√
2x2 + 1 x

1
8

3 Solution by Mathematica
Time used: 10.037 (sec). Leaf size: 54� �
DSolve[8*x^2*(1+2*x^2)*y''[x]+2*x*(5+34*x^2)*y'[x]-(1-30*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1x3/4 − 4c2 2F1

(
−3

8 ,
1
2 ;

5
8 ;−2x2)

3
√
x
√
2x2 + 1

9004
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52.1.114 problem 116
Internal problem ID [6848]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 116.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(1− 3x) y′ + y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 23� �
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x+ 1 + c2
√
x

x+ 1

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 25� �
DSolve[2*x^2*(1+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x + 2c2x
x+ 1

9005
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52.1.115 problem 117
Internal problem ID [6849]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 117.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2(2x2 + 1
)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 33� �
dsolve(6*x^2*(1+2*x^2)*diff(y(x),x$2)+x*(1+50*x^2)*diff(y(x),x)+(1+30*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

2x2 + 1 + c2x
1
3

2x2 + 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 32� �
DSolve[6*x^2*(1+2*x^2)*y''[x]+x*(1+50*x^2)*y'[x]+(1+30*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x
(
6c2 6

√
x + c1

)
2x2 + 1

9006
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52.1.116 problem 118
Internal problem ID [6850]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 118.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

28x2(1− 3x) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 29� �
dsolve(28*x^2*(1-3*x)*diff(y(x),x$2)-7*x*(5+9*x)*diff(y(x),x)+7*(2+9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2

3x− 1 + c2x
1
4

3x− 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30� �
DSolve[28*x^2*(1-3*x)*y''[x]-7*x*(5+9*x)*y'[x]+7*(2+9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c2x2 + 7c1 4
√
x

7− 21x

9007
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52.1.117 problem 119
Internal problem ID [6851]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 119.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 2
)
y′′ + 2x

(
−21x2 + 10

)
y′ −

(
35x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.128 (sec). Leaf size: 29� �
dsolve(8*x^2*(2-x^2)*diff(y(x),x$2)+2*x*(10-21*x^2)*diff(y(x),x)-(2+35*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 − 2)
√
x

+ c2x
1
4

x2 − 2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 34� �
DSolve[8*x^2*(2-x^2)*y''[x]+2*x*(10-21*x^2)*y'[x]-(2+35*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1√
x

+ 4c2 4
√
x

6− 3x2

9008
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52.1.118 problem 120
Internal problem ID [6852]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 120.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′ + 3

(
x2 − x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 35� �
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)-4*x*(1-3*x-3*x^2)*diff(y(x),x)+3*(1-x+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x2 + 3x+ 1 + c2x
3
2

x2 + 3x+ 1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 27� �
DSolve[4*x^2*(1+3*x+x^2)*y''[x]-4*x*(1-3*x-3*x^2)*y'[x]+3*(1-x+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2x+ c1)

x(x+ 3) + 1

9009
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52.1.119 problem 121
Internal problem ID [6853]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 121.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 1)2 y′′ − x
(
−11x2 − 10x+ 1

)
y′ +

(
5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 23� �
dsolve(3*x^2*(1+x)^2*diff(y(x),x$2)-x*(1-10*x-11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x+ 1)2
+ c2x

1
3

(x+ 1)2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 29� �
DSolve[3*x^2*(1+x)^2*y''[x]-x*(1-10*x-11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1 3
√
x + 3c2x

2(x+ 1)2

9010



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.120 problem 122
Internal problem ID [6854]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 122.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′ +

(
7x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 33� �
dsolve(4*x^2*(3+2*x+x^2)*diff(y(x),x$2)-x*(3-14*x-15*x^2)*diff(y(x),x)+(3+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x2 + 2x+ 3 + c2x
1
4

x2 + 2x+ 3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 31� �
DSolve[4*x^2*(3+2*x+x^2)*y''[x]-x*(3-14*x-15*x^2)*y'[x]+(3+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1 4
√
x + 4c2x

3x(x+ 2) + 9

9011
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52.1.121 problem 123
Internal problem ID [6855]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 123.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
dsolve(x^2*(1-2*x+x^2)*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2e−

4
x−1

x− 1 +
c2x

2 expIntegral
(
1,− 4x

x−1

)
e−

4x
x−1

x− 1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 54� �
DSolve[x^2*(1-2*x+x^2)*y''[x]-x*(3+x)*y'[x]+(4+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

4x
x−1

√
1− x x2(c2 Ei ( 4x

x−1

)
+ e4c1

)
(x− 1)3/2

9012
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52.1.122 problem 124
Internal problem ID [6856]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 124.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + 5x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 48� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+5*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 2)
3
2
+

c2
√
x

(√
x+ 2

√
2 − 2 arctanh

(√
x+ 2

√
2

2

))
(x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 55� �
DSolve[2*x^2*(2+x)*y''[x]+5*x^2*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2c2

√
x+ 2 − 2

√
2 c2 tanh−1

(√
x+ 2√
2

)
+ c1

)
(x+ 2)3/2

9013
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52.1.123 problem 125
Internal problem ID [6857]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 125.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 51� �
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-2*x*(1+2*x^2)*diff(y(x),x)+(2-2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 − 2)
3
2
+

c2x

(
2 arctan

( √
2√

x2 − 2

)
+

√
2

√
x2 − 2

)
(x2 − 2)

3
2

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 58� �
DSolve[x^2*(2-x^2)*y''[x]-2*x*(1+2*x^2)*y'[x]+(2-2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

(
c2
√
2− x2 −

√
2 c2 tanh−1

(√
1− x2

2

)
+ c1

)
(2− x2)3/2

9014
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52.1.124 problem 126
Internal problem ID [6858]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 126.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(5− x) y′ + (9− 4x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(x^2*diff(y(x),x$2)-x*(5-x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3(x+ 1) + c2x

3((x+ 1) expIntegral (1, x)− e−x
)

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 34� �
DSolve[x^2*y''[x]-x*(5-x)*y'[x]+(9-4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx3(ex(x+ 1)(c2 Ei(−x) + c1) + c2)

9015
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52.1.125 problem 127
Internal problem ID [6859]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 127.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + x+ 1
)
y′′ + 12x2(x+ 1) y′ +

(
3x2 + 3x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.809 (sec). Leaf size: 490� �
dsolve(4*x^2*(1+x+x^2)*diff(y(x),x$2)+12*x^2*(1+x)*diff(y(x),x)+(1+3*x+3*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

=

c1

(
2x+1+i

√
3

i

√
3 −2x−1

) 1
4−

i
√
3

4
√

i
√
3 − 2x− 1 e−

√
3 arctan

(
(2x+1)

√
3

3

)
2 hypergeom


1

2 +

√
1− i

√
3

1 + i
√
3

2 −

√√√√√ 1− i
√
3(

1 + i
√
3
)3 , 12 −

√
1− i

√
3

1 + i
√
3

2 −

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 ,

1− 2

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 , 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)
√

x

(x2 + x+ 1)
3
4

+

c2

(
2x+1+i

√
3

i

√
3 −2x−1

) 1
2+
√

1−i
√
3(

1+i
√
3
)3 √

i
√
3 − 2x− 1 e−

√
3 arctan

(
(2x+1)

√
3

3

)
2 hypergeom


1

2 −

√
1− i

√
3

1 + i
√
3

2 +

√√√√√ 1− i
√
3(

1 + i
√
3
)3 , 12 +

√
1− i

√
3

1 + i
√
3

2 +

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 ,

1 + 2

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 , 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)
√

x

(x2 + x+ 1)
3
4
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3 Solution by Mathematica
Time used: 1.119 (sec). Leaf size: 357� �
DSolve[4*x^2*(1+x+x^2)*y''[x]+12*x^2*(1+x)*y'[x]+(1+3*x+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)5/6

√
x e

−
√
3 ArcTan

(
2x+1√

3

)((√
3 + 3i

)
c2
√
x2 + x+ 1

(
e

√
3 ArcTan

(
2x+1√

3

)
+ e

(√
3 +2i

)
ArcTan

(
2x+1√

3

))
2F1

(
1, 12
(
1− i

√
3
)
; 12
(
3− i

√
3
)
; i

√
3 x+x+2

−i

√
3 x+x+2

)
+ c2

(
−2

√
3
√
x2 + x+ 1 e

√
3 ArcTan

(
2x+1√

3

)
− 2

√
3
√
x2 + x+ 1 e

(√
3 +2i

)
ArcTan

(
2x+1√

3

)
+ 6e

(√
3 +i

)
ArcTan

(
2x+1√

3

))
2F1

(
1, 12
(
1− i

√
3
)
; 12
(
3− i

√
3
)
; 1− 6i

2
√
3 x+

√
3 +3i

)
− 3
(√

3 + i
)
c1

)
6
√
x2 + x+ 1

9017
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52.1.126 problem 128
Internal problem ID [6860]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 128.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + x+ 1
)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

3 Solution by Maple
Time used: 0.56 (sec). Leaf size: 267� �
dsolve(x^2*(1+x+x^2)*diff(y(x),x$2)-x*(1-4*x-2*x^2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
i
√
3 − 2x− 1

) 1
4+

7i
√
3

12
(
2x+ 1 + i

√
3
) 1

4−
7i
√
3

12
x e−

7
√
3 arctan

(
(2x+1)

√
3

3

)
6

(x2 + x+ 1)
3
4

+

c2
(
i
√
3 − 2x− 1

)− 1
4−

7i
√
3

12
(
2x+ 1 + i

√
3
) 3

4+
7i
√
3

12
x e−

7
√
3 arctan

(
(2x+1)

√
3

3

)
6 hypergeom



3
4 −

√
−45i

√
3 − 3

1 + i
√
3

6 + 7i
√
3

12 , 34 +

√
−45i

√
3 − 3

1 + i
√
3

6 + 7i
√
3

12

 ,


1 +

2

√√√√√−21i
√
3 + 69(

1 + i
√
3
)3

3


, 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)


(x2 + x+ 1)

3
4
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3 Solution by Mathematica
Time used: 1.22 (sec). Leaf size: 152� �
DSolve[x^2*(1+x+x^2)*y''[x]-x*(1-4*x-2*x^2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
−

7ArcTan
(

2x+1√
3

)
√
3

√
x2 + x+ 1

+
3c2x

((√
3 − 7i

)
x− 3

√
3 − 5i

)
2F1

(
1, 16
(
3− 7i

√
3
)
; 16
(
9− 7i

√
3
)
; i

√
3 x+x+2

−i

√
3 x+x+2

)
2
(
11

√
3 − 12i

)
(x2 + x+ 1)

9019
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52.1.127 problem 129
Internal problem ID [6861]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 129.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−2x2 + 3x+ 5

)
y′ +

(
−14x2 + 12x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.592 (sec). Leaf size: 42� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(5+3*x-2*x^2)*diff(y(x),x)+(1+12*x-14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x(x−3)

3

x
1
3

+
c2e

x(x−3)
3

(∫ e−
x(x−3)

3
x

dx

)
x

1
3

3 Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 52� �
DSolve[9*x^2*y''[x]+3*x*(5+3*x-2*x^2)*y'[x]+(1+12*x-14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

1
3 (x−3)x

(
c2
∫ x

1
eK[1]−K[1]2

3
K[1] dK[1] + c1

)
3
√
x

9020
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52.1.128 problem 130
Internal problem ID [6862]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 130.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x
(
3x2 + 14x+ 5

)
y′ +

(
12x2 + 18x+ 4

)
y = 0

3 Solution by Maple
Time used: 0.601 (sec). Leaf size: 52� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+14*x+3*x^2)*diff(y(x),x)+(4+18*x+12*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)=

c1e−
3x
2 HeunC

(
−3

4 ,−
1
4 , 0,

21
32 ,−

5
32 , 2x+ 1

)
x2 (2x+ 1)

1
4

+
c2e−

3x
2 HeunC

(
−3

4 ,
1
4 , 0,

21
32 ,−

5
32 , 2x+ 1

)
x2

3 Solution by Mathematica
Time used: 11.215 (sec). Leaf size: 61� �
DSolve[x^2*(1+2*x)*y''[x]+x*(5+14*x+3*x^2)*y'[x]+(4+18*x+12*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−3x/2

(
c2
∫ x

1
e
3K[1]

2
K[1](2K[1]+1)3/4dK[1] + c1

)
x2 4
√
2x+ 1

9021
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52.1.129 problem 131
Internal problem ID [6863]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 131.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 4x
(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.686 (sec). Leaf size: 42� �
dsolve(16*x^2*diff(y(x),x$2)+4*x*(6+x+2*x^2)*diff(y(x),x)+(1+5*x+18*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
(x+1)x

4

x
1
4

+
c2e−

(x+1)x
4

(∫ e
(x+1)x

4
x

dx

)
x

1
4

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 51� �
DSolve[16*x^2*y''[x]+4*x*(6+x+2*x^2)*y'[x]+(1+5*x+18*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

1
4x(x+1)

(
c2
∫ x

1
e
1
4K[1](K[1]+1)

K[1] dK[1] + c1
)

4
√
x

9022
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52.1.130 problem 132
Internal problem ID [6864]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 132.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′ +

(
−7x2 + 16x+ 1

)
y = 0

3 Solution by Maple
Time used: 1.302 (sec). Leaf size: 38� �
dsolve(9*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x-x^2)*diff(y(x),x)+(1+16*x-7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1HeunC

(
−1

3 ,−
4
3 , 0,−

1
9 ,

11
18 , x+ 1

)
x

1
3 (x+ 1)

4
3

+
c2HeunC

(
−1

3 ,
4
3 , 0,−

1
9 ,

11
18 , x+ 1

)
x

1
3

3 Solution by Mathematica
Time used: 7.135 (sec). Leaf size: 59� �
DSolve[9*x^2*(1+x)*y''[x]+3*x*(5+11*x-x^2)*y'[x]+(1+16*x-7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ex/3

(
c2
∫ x

1
e−

K[1]
3

3
√

K[1] + 1
K[1] dK[1] + c1

)
3
√
x (x+ 1)4/3

9023
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52.1.131 problem 133
Internal problem ID [6865]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 133.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

36x2(1− 2x) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

3 Solution by Maple
Time used: 0.29 (sec). Leaf size: 123� �
dsolve(36*x^2*(1-2*x)*diff(y(x),x$2)+24*x*(1-9*x)*diff(y(x),x)+(1-70*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
6

(2x− 1)
4
3
+ c2

−
4x 1

6 ln
(
1 + (2x− 1)

1
3

)
3 (2x− 1)

4
3

+
2x 1

6 ln
(
1− (2x− 1)

1
3 + (2x− 1)

2
3

)
3 (2x− 1)

4
3

+
4
√
3 x

1
6 arctan

(√
3 (2x−1)

1
3

−2+(2x−1)
1
3

)
3 (2x− 1)

4
3

+ 4x 1
6

2x− 1


3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 108� �
DSolve[36*x^2*(1-2*x)*y''[x]+24*x*(1-9*x)*y'[x]+(1-70*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

6
√
x

(
−c2

(
2
√
3 ArcTan

(
2

3
√
1− 2x +1√

3

)
− 2 log

( 3
√
1− 2x − 1

)
+ log

(
(1− 2x)2/3 + 3

√
1− 2x + 1

))
+ 6c2 3

√
1− 2x + 2c1

)
2(1− 2x)4/3

9024
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52.1.132 problem 134
Internal problem ID [6866]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 134.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(−x+ 3) y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3-x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2(x− 1)

(x+ 1)3
+ c2x

2(−4 + (x− 1) ln(x))
(x+ 1)3

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 33� �
DSolve[x^2*(1+x)*y''[x]-x*(3-x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1(x− 1) + c2(x− 1) log(x)− 4c2)
(x+ 1)3
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52.1.133 problem 135
Internal problem ID [6867]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 135.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5-4*x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3

(2x− 1)2
+ c2x

3(2x− ln(x))
(2x− 1)2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29� �
DSolve[x^2*(1-2*x)*y''[x]-x*(5-4*x)*y'[x]+(9-4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(−2c2x+ c2 log(x) + c1)
(1− 2x)2
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52.1.134 problem 136
Internal problem ID [6868]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 136.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + x2y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 50� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+x^2*diff(y(x),x)+(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√

(x+ 2)x +
c2
√
x

(
(x+ 2) arctanh

(√
x+ 2

√
2

2

)
−

√
x+ 2

√
2
)

√
x+ 2

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 65� �
DSolve[2*x^2*(2+x)*y''[x]+x^2*y'[x]+(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2
(
c1
√
x+ 2 + c2

)
−

√
2 c2

√
x+ 2 tanh−1

(√
x+ 2√
2

))
2 4
√
2
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52.1.135 problem 137
Internal problem ID [6869]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 137.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 61� �
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(6-x)*diff(y(x),x)+(8-x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1x
2

(x+ 1)
5
2
+

c2x
2
(
2
√
x+ 1 x+ 8

√
x+ 1 + 3 ln

(√
x+ 1 − 1

)
− 3 ln

(√
x+ 1 + 1

))
(x+ 1)

5
2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 50� �
DSolve[2*x^2*(1+x)*y''[x]-x*(6-x)*y'[x]+(8-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2
(
2c2

√
x+ 1 (x+ 4)− 6c2 tanh−1

(√
x+ 1

)
+ 3c1

)
3(x+ 1)5/2
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52.1.136 problem 138
Internal problem ID [6870]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 138.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x(5 + 9x) y′ + (4 + 3x) y = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 74� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+9*x)*diff(y(x),x)+(4+3*x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1(2x+ 1)
3
2

x2

+
c2
((

x+ 1
2

)2 ln(√2x+ 1 − 1
)
−
(
x+ 1

2

)2 ln(√2x+ 1 + 1
)
+

√
2x+ 1

(2
3 + x

))
√
2x+ 1 x2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 56� �
DSolve[x^2*(1+2*x)*y''[x]+x*(5+9*x)*y'[x]+(4+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1(2x+ 1)3/2 + 2c2

(
6x− 3(2x+ 1)3/2 tanh−1

(√
2x+ 1

)
+ 4
)

3x2
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52.1.137 problem 139
Internal problem ID [6871]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 139.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(5 + 4x) y′ + (9 + 4x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 61� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5+4*x)*diff(y(x),x)+(9+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(8x4 + x3)
(2x− 1)6

+
c2x

3((−6x− 3
4

)
ln(x) + x4 − 4x3 + 9x2 + 609x

512 − 9375
4096

)
(2x− 1)6

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 61� �
DSolve[x^2*(1-2*x)*y''[x]-x*(5+4*x)*y'[x]+(9+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(−8(8x+ 1)(c2x(8x(8x− 33) + 609)− 6c1) + 3072c2(8x+ 1) log(x) + 9375c2)
384(1− 2x)6
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52.1.138 problem 140
Internal problem ID [6872]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 140.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 71� �
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(7+x)*diff(y(x),x)+(9-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x4 + 16x3 + 36x2 + 16x+ 1)
x3

+ c2((3x4 + 48x3 + 108x2 + 48x+ 3) ln(x) + 120x3 + 450x2 + 280x+ 25)
x3

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 70� �
DSolve[x^2*(1-x)*y''[x]+x*(7+x)*y'[x]+(9-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 3c1(x(x+ 2)(x(x+ 14) + 8) + 1) + 5c2(2x(3x(4x+ 15) + 28) + 5) + 3c2(x(x+ 2)(x(x+ 14) + 8) + 1) log(x)
3x3
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52.1.139 problem 141
Internal problem ID [6873]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 141.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2x e−

x2
2 expIntegral

(
1,−x2

2

)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
2 x

(
c1 Ei

(
x2

2

)
+ 2c2

)
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52.1.140 problem 142
Internal problem ID [6874]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 142.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-3*x*(1-x^2)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2

(x2 + 1)2
+

c2x
2
(

x2

2 + ln(x)
)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 36� �
DSolve[x^2*(1+x^2)*y''[x]-3*x*(1-x^2)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x2 + 2c2 log(x) + 2c1)
2 (x2 + 1)2

9033



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.141 problem 143
Internal problem ID [6875]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 143.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x3y′ +
(
3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(4*x^2*diff(y(x),x$2)+2*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−x2

4 + c2
√
x e−x2

4 expIntegral
(
1,−x2

4

)

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]+2*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
4
√
x

(
c2 Ei

(
x2

4

)
+ 2c1

)
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52.1.142 problem 144
Internal problem ID [6876]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 144.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-2*x^2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x√
x2 + 1

+
c2x arctanh

(
1√

x2 + 1

)
√
x2 + 1

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 33� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1-2*x^2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
c1 − c2 tanh−1

(√
x2 + 1

))
√
x2 + 1
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52.1.143 problem 145
Internal problem ID [6877]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 145.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + 7x3y′ +

(
3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.369 (sec). Leaf size: 85� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+7*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1
√
x

(x2 + 2)
3
4

+
c2
√
x

(
ln
(
1−

√
2 (

2x2+4
) 1
4

2

)
− ln

(
1 +

√
2 (

2x2+4
) 1
4

2

)
+ 2arctan

(√
2 (

2x2+4
) 1
4

2

))
(2x2 + 4)

3
4

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 71� �
DSolve[2*x^2*(2+x^2)*y''[x]+7*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
23/4c2

(
ArcTan

(
4
√
x2 + 2
4
√
2

)
− tanh−1

(
4
√
x2 + 2
4
√
2

))
+ 2c1

)
2 (x2 + 2)3/4
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52.1.144 problem 146
Internal problem ID [6878]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 146.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−4x2 + 1

)
y′ +

(
2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 43� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-4*x^2)*diff(y(x),x)+(1+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 + 1)
3
2
+

c2x

(√
x2 + 1 − arctanh

(
1√

x2 + 1

))
(x2 + 1)

3
2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 45� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1-4*x^2)*y'[x]+(1+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
c2
√
x2 + 1 − c2 tanh−1

(√
x2 + 1

)
+ c1

)
(x2 + 1)3/2
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52.1.145 problem 147
Internal problem ID [6879]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 147.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 4
)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.215 (sec). Leaf size: 68� �
dsolve(4*x^2*(4+x^2)*diff(y(x),x$2)+3*x*(8+3*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 4)
5
8

x
1
4

+
c2
(
−1024

25 +
(
x2 hypergeom

([
1, 1, 138

]
, [2, 2] ,−x2

4

)
− 32γ

5 + 64 ln(2)
5 − 64 ln(x)

5 − 32Ψ
( 5
8
)

5

)
(x2 + 4)

5
8 2 3

4

)
x

1
4

3 Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 185� �
DSolve[4*x^2*(4+x^2)*y''[x]+3*x*(8+3*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
5 4
√
2 c2(x2 + 4)5/8

(√
2 ArcTan

(
8
√
x2 + 4
4
√
2

)
+ArcTan

(√
2 −

4
√
x2 + 4

23/4
8
√
x2 + 4

))
+ 16

(
5c1(x2 + 4)5/8 + c2

)
+ 5 4

√
2 c2(x2 + 4)5/8

(
tanh−1

(
2

4
√
2 8
√
x2 + 4√

2 4
√
x2 + 4 +2

)
−

√
2 tanh−1

(
8
√
x2 + 4
4
√
2

))
80 4

√
x
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52.1.146 problem 148
Internal problem ID [6880]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 148.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x2 + 3
)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.406 (sec). Leaf size: 107� �
dsolve(3*x^2*(3+x^2)*diff(y(x),x$2)+x*(3+11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) = c1x

1
3

(x2 + 3)
2
3

+
c2x

1
3

(
2
√
3 arctan

( (
9x2+27

) 1
3
√
3

6+(9x2+27)
1
3

)
+ 2 ln

(
1−

(
9x2+27

) 1
3

3

)
− ln

(
1 +

(
9x2+27

) 1
3

3 +
(
9x2+27

) 2
3

9

))
(9x2 + 27)

2
3

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 94� �
DSolve[3*x^2*(3+x^2)*y'[x]+x*(3+11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1 exp

(
1
3RootSum

[
3#13 + 11#12 + 9#1+ 3&, 3#12

log(x−#1)−4#1 log(x−#1)+9 log(x−#1)
9#12

+22#1+9
&
])

3
√
x

y(x) → 0
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52.1.147 problem 149
Internal problem ID [6881]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 149.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ − 3x
(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(9*x^2*diff(y(x),x$2)-3*x*(7-2*x^2)*diff(y(x),x)+(25+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
5
3 e−x2

3 + c2x
5
3 e−x2

3 expIntegral
(
1,−x2

3

)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 39� �
DSolve[9*x^2*y''[x]-3*x*(7-2*x^2)*y'[x]+(25+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
3 x5/3

(
c2 Ei

(
x2

3

)
+ 2c1

)
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52.1.148 problem 150
Internal problem ID [6882]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 150.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2x e−

x2
2 expIntegral

(
1,−x2

2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
2 x

(
c1 Ei

(
x2

2

)
+ 2c2

)
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52.1.149 problem 151
Internal problem ID [6883]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 151.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + 3xy′ + (4x+ 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(−8x3 + 18x2 + 3 ln(x)− 18x)

x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 35� �
DSolve[x^2*(1-2*x)*y''[x]+3*x*y'[x]+(1+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

− 2
3c2(x(4x− 9) + 9) + c2 log(x)

x
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52.1.150 problem 152
Internal problem ID [6884]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 152.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ + (1− x) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x*(1+x)*diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2(−4 + (x− 1) ln(x))

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 23� �
DSolve[x*(1+x)*y''[x]+(1-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1) + c2((x− 1) log(x)− 4)

9043
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52.1.151 problem 153
Internal problem ID [6885]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 153.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(x^2*(1-x)*diff(y(x),x$2)-x*(3-5*x)*diff(y(x),x)+(4-5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2(x− 1)3 + c2

(
−(x− 1)3 ln (x− 1) + (x− 1)3 ln(x)− x2 + 5x

2 − 11
6

)
x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 53� �
DSolve[x^2*(1-x)*y''[x]-x*(3-5*x)*y'[x]+(4-5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

2(−6c1(x− 1)3 + c2(3x(2x− 5) + 11) + 6c2(x− 1)3(log(x− 1)− log(x))
)

9044
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52.1.152 problem 154
Internal problem ID [6886]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 154.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 41� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1+9*x^2)*diff(y(x),x)+(1+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
(
x4 − 4x2 + 1

)
+ c2

((
x4 − 4x2 + 1

)
ln(x)− 6x2 + 3

)
x

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 43� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1+9*x^2)*y'[x]+(1+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x5 − 4x3 + x

)
+ c2x

(
−6x2 +

(
x4 − 4x2 + 1

)
log(x) + 3

)
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52.1.153 problem 155
Internal problem ID [6887]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 155.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 33� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(1-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[−1] , [1], x

2

6

)
x

1
3 + c2KummerU

(
−1, 1, x

2

6

)
x

1
3

3 Solution by Mathematica
Time used: 1.767 (sec). Leaf size: 50� �
DSolve[9*x^2*y''[x]+3*x*(1-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72

3
√
x

((
x2 − 6

)(
c2 Ei

(
x2

6

)
+ 72c1

)
− 6c2e

x2
6

)

9046
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52.1.154 problem 156
Internal problem ID [6888]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 156.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 48� �
dsolve(x*(1+x^2)*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)2 + c2

(
−(x2 + 1)2 ln (x2 + 1)

2 +
(
x2 + 1

)2 ln(x) + x2

2 + 3
4

)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 55� �
DSolve[x*(1+x^2)*y''[x]+(1-x^2)*y'[x]-8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 + 1

)2 + 1
4c2
(
2x2 + 4

(
x2 + 1

)2 log(x)− 2
(
x2 + 1

)2 log (x2 + 1
)
+ 3
)
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52.1.155 problem 157
Internal problem ID [6889]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 157.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x
(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.238 (sec). Leaf size: 33� �
dsolve(4*x^2*diff(y(x),x$2)+2*x*(4-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 hypergeom

(
[−2] , [1], x2

4

)
√
x

+
c2KummerU

(
−2, 1, x2

4

)
√
x

3 Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 60� �
DSolve[4*x^2*y''[x]+2*x*(4-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x4 − 16x2 + 32)

(
c2 Ei

(
x2

4

)
+ 2048c1

)
− 4c2e

x2
4 (x2 − 12)

2048
√
x

9048
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52.1.156 problem 158
Internal problem ID [6890]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 158.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 8x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 27� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+8*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x+ 1 + c2
√
x ln(x)
x+ 1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 24� �
DSolve[4*x^2*(1+x)*y''[x]+8*x^2*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 log(x) + c1)

x+ 1

9049
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52.1.157 problem 159
Internal problem ID [6891]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 159.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (3 + 4x) y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 27� �
dsolve(9*x^2*(3+x)*diff(y(x),x$2)+3*x*(3+7*x)*diff(y(x),x)+(3+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

3 + x
+ c2x

1
3 ln(x)
3 + x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 24� �
DSolve[9*x^2*(3+x)*y''[x]+3*x*(3+7*x)*y'[x]+(3+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x (c2 log(x) + c1)

x+ 3

9050
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52.1.158 problem 160
Internal problem ID [6892]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 160.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-x*(2+3*x^2)*diff(y(x),x)+(2-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x2 − 2 + c2x ln(x)
x2 − 2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 23� �
DSolve[x^2*(2-x^2)*y''[x]-x*(2+3*x^2)*y'[x]+(2-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2 log(x) + c1)
x2 − 2

9051



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.159 problem 161
Internal problem ID [6893]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 161.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2(x2 + 1
)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 31� �
dsolve(16*x^2*(1+x^2)*diff(y(x),x$2)+8*x*(1+9*x^2)*diff(y(x),x)+(1+49*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

x2 + 1 + c2x
1
4 ln(x)

x2 + 1

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 26� �
DSolve[16*x^2*(1+x^2)*y''[x]+8*x*(1+9*x^2)*y'[x]+(1+49*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x (c2 log(x) + c1)

x2 + 1

9052
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52.1.160 problem 162
Internal problem ID [6894]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 162.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4 + 3x) y′′ − x(4− 3x) y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^2*(4+3*x)*diff(y(x),x$2)-x*(4-3*x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

3x+ 4 + c2x ln(x)
3x+ 4

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22� �
DSolve[x^2*(4+3*x)*y''[x]-x*(4-3*x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)
3x+ 4

9053
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52.1.161 problem 163
Internal problem ID [6895]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 163.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′ +

(
9x2 + 3x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.137 (sec). Leaf size: 37� �
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)+8*x^2*(3+2*x)*diff(y(x),x)+(1+3*x+9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x2 + 3x+ 1 + c2
√
x ln(x)

x2 + 3x+ 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 28� �
DSolve[4*x^2*(1+3*x+x^2)*y''[x]+8*x^2*(3+2*x)*y'[x]+(1+3*x+9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 log(x) + c1)
x(x+ 3) + 1

9054
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52.1.162 problem 164
Internal problem ID [6896]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 164.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x)2 y′′ − x
(
−3x2 + 2x+ 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x^2*(1-x)^2*diff(y(x),x$2)-x*(1+2*x-3*x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x− 1)2
+ c2x ln(x)

(x− 1)2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20� �
DSolve[x^2*(1-x)^2*y''[x]-x*(1+2*x-3*x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)
(x− 1)2

9055
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52.1.163 problem 165
Internal problem ID [6897]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 165.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′ +

(
25x2 + 4x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 33� �
dsolve(9*x^2*(1+x+x^2)*diff(y(x),x$2)+3*x*(1+7*x+13*x^2)*diff(y(x),x)+(1+4*x+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

x2 + x+ 1 + c2x
1
3 ln(x)

x2 + x+ 1

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 27� �
DSolve[9*x^2*(1+x+x^2)*y''[x]+3*x*(1+7*x+13*x^2)*y'[x]+(1+4*x+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x (c2 log(x) + c1)

x2 + x+ 1

9056
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52.1.164 problem 166
Internal problem ID [6898]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 166.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

3 Solution by Maple
Time used: 0.137 (sec). Leaf size: 61� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)-x*(4-7*x)*diff(y(x),x)-(5-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
5
2

(x+ 2)
7
2
+

c2

(√
x+ 2

√
2 (

33x2+52x+32
)

15 + arctanh
(√

x+ 2
√
2

2

)
x3
)

√
x (x+ 2)

7
2

3 Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 92� �
DSolve[2*x^2*(2+x)*y''[x]-x*(4-7*x)*y'[x]-(5-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
−48c1x3 + 15

√
2 c2x

3 tanh−1
(√

x+ 2√
2

)
+ 66c2

√
x+ 2 x2 + 104c2

√
x+ 2 x+ 64c2

√
x+ 2

48
√
x (x+ 2)7/2

9057
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52.1.165 problem 167
Internal problem ID [6899]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 167.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 42� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+x*(8-9*x)*diff(y(x),x)+(6-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x+ 4) (2x− 1)
9
2

x6 + c2(231x3 − 198x2 + 66x− 8)
x6

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 48� �
DSolve[x^2*(1-2*x)*y''[x]+x*(8-9*x)*y'[x]+(6-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 385c1(3x+ 4)(1− 2x)9/2 + c2(33x(x(7x− 6) + 2)− 8)
1155x6

9058
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52.1.166 problem 168
Internal problem ID [6900]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 168.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

3 Solution by Maple
Time used: 0.82 (sec). Leaf size: 66� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(3+10*x^2)*diff(y(x),x)-(15-14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3

(x2 + 1)
5
2
+

c2

(
arctanh

(
1√

x2 + 1

)
x8 −

(
x4 − 8

3x
2 − 8

3

)√
x2 + 1 (x2 + 2)

)
(x2 + 1)

5
2 x5

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 75� �
DSolve[x^2*(1+x^2)*y''[x]+x*(3+10*x^2)*y'[x]-(15-14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
128c1x8 + c2

(√
x2 + 1 (x2 + 2) (3x4 − 8x2 − 8)− 3x8 tanh−1

(√
x2 + 1

))
128x5 (x2 + 1)5/2

9059
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52.1.167 problem 169
Internal problem ID [6901]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 169.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−2x2 + 1
)
y′′ + x

(
−13x2 + 7

)
y′ − 14yx2 = 0

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 36� �
dsolve(x^2*(1-2*x^2)*diff(y(x),x$2)+x*(7-13*x^2)*diff(y(x),x)-14*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x2 − 1)
5
4

x6 + c2(5x4 − 20x2 + 8)
x6

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 43� �
DSolve[x^2*(1-2*x^2)*y''[x]+x*(7-13*x^2)*y'[x]-14*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 15c1(1− 2x2)5/4 + c2(−5x4 + 20x2 − 8)
15x6

9060
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52.1.168 problem 170
Internal problem ID [6902]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 170.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(2x+ 1) y′ − (1 + 3x) y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 28� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2(ln (x+ 1)x− ln(x)x− 1)√

x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 32� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(1+2*x)*y'[x]-(1+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2(−x log(x) + x log(x+ 1)− 1)√
x
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52.1.169 problem 171
Internal problem ID [6903]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 171.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + 3x) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 57� �
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+21*x)*diff(y(x),x)-(1-9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(3x+ 2)
3
2
+

c2

(√
3x+ 2

√
2 + 3 arctanh

(√
3x+ 2

√
2

2

)
x

)
√
x (3x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 64� �
DSolve[2*x^2*(2+3*x)*y''[x]+x*(4+21*x)*y'[x]-(1-9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
−2c1x+ 2c2

√
3x+ 2 + 3

√
2 c2x tanh−1

(√
3x
2 + 1

)
2
√
x (3x+ 2)3/2
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52.1.170 problem 172
Internal problem ID [6904]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 172.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 2) y′ − (2− 3x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x$2)+x*(2+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x + c2(x3e−x expIntegral (1,−x) + x2 + x+ 2)
x2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+x*(2+x)*y'[x]-(2-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−xx(c2 Ei(x) + 6c1)−
c2(x2 + x+ 2)

6x2
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52.1.171 problem 173
Internal problem ID [6905]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 173.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

3 Solution by Maple
Time used: 0.131 (sec). Leaf size: 42� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(3+8*x)*diff(y(x),x)-(5-49*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 1)4
+ c2(6 ln(x)x3 − 18x2 − 9x− 2)

(x+ 1)4 x 5
2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 50� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(3+8*x)*y'[x]-(5-49*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6c1x3 + 6c2x3 log(x)− c2(9x(2x+ 1) + 2)
6x5/2(x+ 1)4
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52.1.172 problem 174
Internal problem ID [6906]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 174.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(3 + 10x) y′ + 30yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 64� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3+10*x)*diff(y(x),x)+30*x*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
2x5− 5x4)+ c2

((
3x5− 15

2 x4
)
ln(x)+ x6

4 − 5x5

8 − 299x4

16 +5x3+ 5x2

4 + x

4 + 1
40

)

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 67� �
DSolve[x^2*(1+x)*y''[x]-x*(3+10*x)*y'[x]+30*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c1(2x− 5)x4 + 6c2(2x− 5)x4 log(x)

+ 1
20c2(5x(x(x(x(2x(2x− 5)− 299) + 80) + 20) + 4) + 2)
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52.1.173 problem 175
Internal problem ID [6907]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 175.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 51� �
dsolve(x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-3*(3+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2(expIntegral (1, x)x6 + (−x5 + x4 − 2x3 + 6x2 − 24x+ 120) e−x)

x3

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 56� �
DSolve[x^2*y''[x]+x*(1+x)*y'[x]-3*(3+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
−x(exx6 Ei(−x) + (x(x((x− 1)x+ 2)− 6) + 24)x− 120)

720x3 + c1x
3
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52.1.174 problem 176
Internal problem ID [6908]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 176.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x(9 + 13x) y′ + (7 + 5x) y = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 47� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(9+13*x)*diff(y(x),x)+(7+5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(143x2 + 104x+ 20)
x7 + c2(35x3 − 45x2 + 36x− 20) (2x+ 1)

7
2

x7

3 Solution by Mathematica
Time used: 0.848 (sec). Leaf size: 57� �
DSolve[x^2*(1+2*x)*y''[x]+x*(9+13*x)*y'[x]+(7+5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(x(5x(7x− 9) + 36)− 20)(2x+ 1)7/2
315x7 + c1(13x(11x+ 8) + 20)

143x7
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52.1.175 problem 177
Internal problem ID [6909]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 177.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(2x+ 1) y′′ − 2x(4− x) y′ − (7 + 5x) y = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 37� �
dsolve(4*x^2*(1+2*x)*diff(y(x),x$2)-2*x*(4-x)*diff(y(x),x)-(7+5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2(5x3 − 10x2 − 40x− 16)
(2x+ 1)

5
4
√
x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 43� �
DSolve[4*x^2*(1+2*x)*y''[x]-2*x*(4-x)*y'[x]-(7+5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2c2(5(x−4)x(x+2)−16)

(2x+1)5/4 + 35c1
35

√
x
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52.1.176 problem 178
Internal problem ID [6910]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 178.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 33� �
dsolve(3*x^2*(3+x)*diff(y(x),x$2)-x*(15+x)*diff(y(x),x)-20*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 36x− 243)
x

2
3

+ c2(7x+ 27)
x

2
3 (3 + x)

1
3

3 Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 42� �
DSolve[3*x^2*(3+x)*y''[x]-x*(15+x)*y'[x]-20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4c1(7x+27)
3
√
x+ 3

+ 21c2((x− 36)x− 243)

28x2/3
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52.1.177 problem 179
Internal problem ID [6911]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 179.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 73� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1-10*x)*diff(y(x),x)-(9-10*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(715x4 + 572x3 + 234x2 + 52x+ 5)
x3

+ c2
(
8x10 + 91x9 + 468x8 + 1430x7 + 2860x6 + 3861x5 + 3432x4 + 1716x3)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 50� �
DSolve[x^2*(1+x)*y''[x]+x*(1-10*x)*y'[x]-(9-10*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6435c1(x+ 1)12(8x− 5)− 8c2(13x(x(11x(5x+ 4) + 18) + 4) + 5)
51480x3
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52.1.178 problem 180
Internal problem ID [6912]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 180.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + 3x2y′ − (6− x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 47� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+3*x^2*diff(y(x),x)-(6-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 4)
x2 +

c2
(
6(x+ 4) (x+ 1)2 ln (x+ 1) + 60x2 + 129x+ 68

)
x2 (x+ 1)2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 49� �
DSolve[x^2*(1+x)*y''[x]+3*x^2*y'[x]-(6-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
6c1(x+ 4) + c2(3x(20x+43)+68)

(x+1)2 + 6c2(x+ 4) log(x+ 1)
6x2
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52.1.179 problem 181
Internal problem ID [6913]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 181.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 57� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)-2*x*(3+14*x)*diff(y(x),x)+(6+100*x)*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
2016x5 + 672x4 + 144x3 + 18x2 + x

)
+ c2

(
8x10 + 36x9 + 72x8 + 84x7 + 63x6)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 44� �
DSolve[x^2*(1+2*x)*y''[x]-2*x*(3+14*x)*y'[x]+(6+100*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x(2x+ 1)9 − c2x(6x(8x(14x(3x+ 1) + 3) + 3) + 1)
20160
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52.1.180 problem 182
Internal problem ID [6914]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 182.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(6+11*x)*diff(y(x),x)+(6+32*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
3x8 + 14x7 + 21x6)+ c2

(
35x4 + 42x3 + 21x2 + 4x

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 44� �
DSolve[x^2*(1+x)*y''[x]-x*(6+11*x)*y'[x]+(6+32*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3c1x(x+ 1)6(3x− 4)− 1

140c2x(7x(x(5x+ 6) + 3) + 4)
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52.1.181 problem 183
Internal problem ID [6915]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 183.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(4x+ 1) y′ − (49 + 27x) y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 30� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+4*x)*diff(y(x),x)-(49+27*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
7
2

(x+ 1)2
+ c2(7x+ 6)

(x+ 1)2 x 7
2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 36� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(1+4*x)*y'[x]-(49+27*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 42c1x7 − c2(7x+ 6)
42x7/2(x+ 1)2
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52.1.182 problem 184
Internal problem ID [6916]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 184.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 62� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(7-2*x^2)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
6

(x2 + 1)
7
2
+ c2

15x6 arctanh
(

1√
x2 + 1

)
(x2 + 1)

7
2

−
8
(
x4 − 9

8x
2 − 1

4

)
x2

(x2 + 1)3


3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 88� �
DSolve[x^2*(1+x^2)*y''[x]-x*(7-2*x^2)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−2c2

√
x2 + 1 x2 + 8x6

(
c2
√
x2 + 1 + c1

)
− 15c2x6 tanh−1

(√
x2 + 1

)
− 9c2

√
x2 + 1 x4

8 (x2 + 1)7/2
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52.1.183 problem 185
Internal problem ID [6917]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 185.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 7

)
y′ + 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)-x*(7-x^2)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
6e−x2

2 + c2x
2
(
e−x2

2 expIntegral
(
1,−x2

2

)
x4 + 2x2 + 4

)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 51� �
DSolve[x^2*y''[x]-x*(7-x^2)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16x

2
(
e−

x2
2 x4

(
c2 Ei

(
x2

2

)
+ 16c1

)
− 2c2

(
x2 + 2

))
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52.1.184 problem 186
Internal problem ID [6918]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 186.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 37� �
dsolve(x^2*diff(y(x),x$2)+x*(1+2*x^2)*diff(y(x),x)-(1-10*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x2
x hypergeom

(
[−1] , [2], x2)+ c2e−x2

xKummerU
(
−1, 2, x2)

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 49� �
DSolve[x^2*y''[x]+x*(1+2*x^2)*y'[x]-(1-10*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
x
(
x2 − 2

) (
c2 Ei

(
x2)+ 4c1

)
− c2(x2 − 1)

4x
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52.1.185 problem 187
Internal problem ID [6919]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 187.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−2x2 + 1

)
y′ − 4

(
2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 38� �
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x^2)*diff(y(x),x)-4*(1+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2ex2 +

c2
(
−x4ex2 expIntegral (1, x2) + x2 − 1

)
x2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 44� �
DSolve[x^2*y''[x]+x*(1-2*x^2)*y'[x]-4*(1+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2
x4(c2 Ei (−x2) + 4c1) + c2(x2 − 1)

4x2
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52.1.186 problem 188
Internal problem ID [6920]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 188.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x),x$2)+x*(1-3*x^2)*diff(y(x),x)-4*(1-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−x2

2 + 1
)
x2 + c2

(
3x2

2 − 3
)
x2

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 64� �
DSolve[x^2*y''[x]+x*(1-3*x^2)*y'[x]-4*(1-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x4(x2 − 2)

(
27c2 Ei

(
3x2

2

)
+ 64c1

)
− 2c2e

3x2
2 (9x4 − 12x2 − 4)

64x2
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52.1.187 problem 189
Internal problem ID [6921]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 189.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
11x2 + 5

)
y′ + 24yx2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+11*x^2)*diff(y(x),x)+24*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)2
+ c2(2x2 + 1)

(x2 + 1)2 x4

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 36� �
DSolve[x^2*(1+x^2)*y''[x]+x*(5+11*x^2)*y'[x]+24*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −−4c1x4 + 2c2x2 + c2

4x4 (x2 + 1)2
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52.1.188 problem 190
Internal problem ID [6922]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 190.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 43� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+8*x*diff(y(x),x)-(35-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 1)2

x
7
2

+
c2
(
(x2 + 1)2 ln (x2 + 1) + 2x2 + 3

2

)
x

7
2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 53� �
DSolve[4*x^2*(1+x^2)*y''[x]+8*x*y'[x]-(35-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1(x2 + 1)2 + c2(4x2 + 3) + 2c2(x2 + 1)2 log (x2 + 1)
4x7/2
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52.1.189 problem 191
Internal problem ID [6923]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 191.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(5-x^2)*diff(y(x),x)-(7+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)2 x
+ c2x

7(4x2 + 5)
(x2 + 1)2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 37� �
DSolve[x^2*(1+x^2)*y''[x]-x*(5-x^2)*y'[x]-(7+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(4x2 + 5)x8 + 40c1
40x (x2 + 1)2
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52.1.190 problem 192
Internal problem ID [6924]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 192.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 44� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+2*x^2)*diff(y(x),x)-21*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 1)
5
2 (x2 + 8)

x7 + c2(35x6 + 140x4 + 168x2 + 64)
x7

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 54� �
DSolve[x^2*(1+x^2)*y''[x]+x*(5+2*x^2)*y'[x]-21*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 35c1(x2 + 1)5/2 (x2 + 8)− c2(7(5(x2 + 4)x2 + 24)x2 + 64)
35x7
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52.1.191 problem 193
Internal problem ID [6925]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 193.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 29� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(2+x^2)*diff(y(x),x)-(15+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 2)
x

5
2

+ c2(x2 + 1)
3
2

x
5
2

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 39� �
DSolve[4*x^2*(1+x^2)*y''[x]+4*x*(2+x^2)*y'[x]-(15+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x2 + 1)3/2 − c2(3x2 + 2)
3x5/2
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52.1.192 problem 194
Internal problem ID [6926]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 194.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2(t+ 1) y′
t2 + 2t− 1 + 2y

t2 + 2t− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(diff(y(t),t$2)-2*(t+1)/(t^2+2*t-1)*diff(y(t),t)+2/(t^2+2*t-1)*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2
(
t2 + 1

)
3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 60� �
DSolve[y''[t]-2*(t+1)/(t^2+2*t-1)*y'[t]+2/(t^2+2*t-1)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →

√
t(t+ 2)− 1

(
c1
(
t
(
t− 2

√
2 + 2

)
− 2

√
2 + 3

)
+ c2(t+ 1)

)
√
1− t(t+ 2)
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52.1.193 problem 195
Internal problem ID [6927]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 195.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′t+
(
4t2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(t),t$2)-4*t*diff(y(t),t)+(4*t^2-2)*y(t)=0,y(t), singsol=all)� �

y(t) = c1et
2 + c2et

2
t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[y''[t]-4*t*y'[t]+(4*t^2-2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
2(c2t+ c1)
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52.1.194 problem 196
Internal problem ID [6928]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 196.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2y′t+ 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2

(
ln (t− 1) t

2 − ln (t+ 1) t
2 + 1

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t+ c2
(
t tanh−1(t)− 1

)
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52.1.195 problem 197
Internal problem ID [6929]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 197.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
t2 + 1

)
y′′ − 2y′t+ 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((1+t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2
(
t2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[(1+t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t− c1(t− i)2
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52.1.196 problem 198
Internal problem ID [6930]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 198.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2y′t+ 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+6*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
−3t2 + 1

)
+ c2

((
3t2
8 − 1

8

)
ln (t− 1) +

(
−3t2

8 + 1
8

)
ln (t+ 1) + 3t

4

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
c1
(
3t2 − 1

)
+ c2

(
3t2 − 1

)
tanh−1(t)− 3c2t

)
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52.1.197 problem 199
Internal problem ID [6931]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 199.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((2*t+1)*diff(y(t),t$2)-4*(t+1)*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2e2t

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 23� �
DSolve[(2*t+1)*y''[t]-4*(t+1)*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
2t+1 − c2(t+ 1)
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52.1.198 problem 200
Internal problem ID [6932]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 200.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + y′t+
(
t2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 19� �
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(t^2-1/4)*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin(t)√
t

+ c2 cos(t)√
t

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 39� �
DSolve[t^2*y''[t]+t*y'[t]+(t^2-1/4)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−it(2c1 − ic2e
2it)

2
√
t
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52.1.199 problem 201
Internal problem ID [6933]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 201.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2ty′
t2 + 1 + 2y

t2 + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)-2*t/(1+t^2)*diff(y(t),t)+2/(1+t^2)*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2
(
t2 − 1

)
3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 21� �
DSolve[y''[t]-2*t/(1+t^2)*y'[t]+2/(1+t^2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t− c1(t− i)2
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52.1.200 problem 202
Internal problem ID [6934]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 202.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
t2 + 2t+ 1

)
y′ − (4t+ 4) y = 0

3 Solution by Maple
Time used: 0.444 (sec). Leaf size: 78� �
dsolve(diff(y(t),t$2)+(t^2+2*t+1)*diff(y(t),t)-(4+4*t)*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
t4 + 4t3 + 6t2 + 8t+ 5

)
+ c2(t+ 1)

(
t3 + 3t2 + 3t+ 5

)∫ e−
t
(
t2+3t+3

)
3

(t+ 1)2 (t3 + 3t2 + 3t+ 5)2
dt


3 Solution by Mathematica
Time used: 1.368 (sec). Leaf size: 114� �
DSolve[y''[t]+(t^2+2*t+1)*y'[t]-(4+4*t)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
36e

− 1
3 t(t(t+3)+3)

(
c2e

1
3 (t+1)3(t(t(t+ 3) + 3) + 5)(t+ 1)3E 1

3

(
1
3(t+ 1)3

)
+ 36c1e

t3
3 +t2+t(t(t(t+ 3) + 3) + 5)(t+ 1)− 3c2(t(t(t+ 3) + 3) + 4)

)
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52.1.201 problem 204
Internal problem ID [6935]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 204.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2ty′′ + (1− 2t) y′ − y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 17� �
dsolve(2*t*diff(y(t),t$2)+(1-2*t)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1et erf
(√

t
)
+ c2et

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 21� �
DSolve[2*t*y''[t]+(1-2*t)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
c1 − c2Gamma

(
1
2 , t
))
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52.1.202 problem 205
Internal problem ID [6936]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 205.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2ty′′ + (t+ 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 56� �
dsolve(2*t*diff(y(t),t$2)+(1+t)*diff(y(t),t)-2*y(t)=0,y(t), singsol=all)� �

y(t) = c1

((
t2 + 6t+ 3

)
erf
(√

2
√
t

2

)
√
π +

√
2 e− t

2

(
t
3
2 + 5

√
t
))

+ c2
(
t2 + 6t+ 3

)
3 Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 64� �
DSolve[2*t*y''[t]+(1+t)*y'[t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
24

(
(t(t+ 6) + 3)

(
√
2π c2 Erf

(√
t√
2

)
+ 24c1

)
+ 2c2e−t/2√t (t+ 5)

)
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52.1.203 problem 206
Internal problem ID [6937]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 206.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ − y′t+ (t+ 1) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(2*t^2*diff(y(t),t$2)-t*diff(y(t),t)+(1+t)*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin
(√

2
√
t
)√

t + c2
√
t cos

(√
2

√
t
)

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 62� �
DSolve[2*t^2*y''[t]-t*y'[t]+(1+t)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−i
√
2

√
t
√
t
(
2c1e2i

√
2

√
t + i

√
2 c2

)

9096



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.204 problem 207
Internal problem ID [6938]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 207.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ +
(
t2 − t

)
y′ + y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 29� �
dsolve(2*t^2*diff(y(t),t$2)+(t^2-t)*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1WhittakerM
(
1
4 ,

1
4 ,

t

2

)
t
1
4 e− t

4 + c2
√
t e− t

2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 36� �
DSolve[2*t^2*y''[t]+(t^2-t)*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t/2
(
c2
√
t − c1tE 1

2

(
− t

2

))
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52.1.205 problem 208
Internal problem ID [6939]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 208.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
−t2 + t

)
y′ − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve(t^2*diff(y(t),t$2)+(t-t^2)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1)
t

+ c2et
t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 23� �
DSolve[t^2*y''[t]+(t-t^2)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2e
t − c1(t+ 1)

t
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52.1.206 problem 209
Internal problem ID [6940]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 209.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

ty′′ −
(
t2 + 2

)
y′ + yt = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(t*diff(y(t),t$2)-(t^2+2)*diff(y(t),t)+t*y(t)=0,y(t), singsol=all)� �

y(t) = c1e
t2
2 + c2

(
√
2

√
π e t2

2 erf
(
t
√
2
2

)
− 2t

)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 47� �
DSolve[t*y''[t]-(t^2+2)*y'[t]+t*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

t2
2

(√
2π c2 Erf

(
t√
2

)
+ 2c1

)
− c2t
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52.1.207 problem 210
Internal problem ID [6941]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 210.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + t(t+ 1) y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(t^2*diff(y(t),t$2)+t*(t+1)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1(t− 1)
t

+ c2e−t

t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26� �
DSolve[t^2*y''[t]+t*(t+1)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(c1et(t− 1) + c2)
t
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52.1.208 problem 211
Internal problem ID [6942]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 211.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (4 + t) y′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(t*diff(y(t),t$2)-(4+t)*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
t2 + 6t+ 12

)
+ c2et

(
t2 − 6t+ 12

)
3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[t*y''[t]-(4+t)*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
t ((c2 − ic1)(t(t+ 6) + 12) + (ic1 + c2)et((t− 6)t+ 12))

√
π

√
−it
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52.1.209 problem 212
Internal problem ID [6943]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 212.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
t2 − 3t

)
y′ + 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(t^2*diff(y(t),t$2)+(t^2-3*t)*diff(y(t),t)+3*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
3e−t + c2t

(
e−t expIntegral (1,−t) t2 + t+ 1

)
3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 37� �
DSolve[t^2*y''[t]+(t^2-3*t)*y'[t]+3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2t
(
e−tt2(c1 Ei(t) + 2c2)− c1(t+ 1)

)
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52.1.210 problem 213
Internal problem ID [6944]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 213.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ + y′t+ 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(t*diff(y(t),t$2)+t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1e−tt(t− 2) + c2
(
e−tt(t− 2) expIntegral (1,−t) + t− 1

)
3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 37� �
DSolve[t*y''[t]+t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
e−t(t− 2)t(c2 Ei(t) + 2c1)− c2(t− 1)

)
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52.1.211 problem 214
Internal problem ID [6945]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 214.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
−t2 + 1

)
y′ + 4yt = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 33� �
dsolve(t*diff(y(t),t$2)+(1-t^2)*diff(y(t),t)+4*t*y(t)=0,y(t), singsol=all)� �

y(t) = c1

(
1− t2 + 1

8t
4
)
+ c2

(
2− 2t2 + 1

4t
4
)

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 55� �
DSolve[t*y''[t]+(1-t^2)*y'[t]+4*t*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
128

((
t4 − 8t2 + 8

)(
c2 Ei

(
t2

2

)
+ 128c1

)
− 2c2e

t2
2
(
t2 − 6

))
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52.1.212 problem 215
Internal problem ID [6946]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 215.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(t^2*diff(y(t),t$2)-t*(1+t)*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1ett+ c2ett expIntegral (1, t)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 20� �
DSolve[t^2*y''[t]-t*(1+t)*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ett(c1 Ei(−t) + c2)
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52.1.213 problem 216
Internal problem ID [6947]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 216.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x2 cos (2x) + c2e−x2 sin (2x)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 37� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x(x+2i)(4c1 − ic2e
4ix)
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52.1.214 problem 217
Internal problem ID [6948]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 217.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−z2 + 1

)
y′′ − 3zy′ + λy = 0

3 Solution by Maple
Time used: 0.201 (sec). Leaf size: 55� �
dsolve((1-z^2)*diff(y(z),z$2)-3*z*diff(y(z),z)+lambda*y(z)=0,y(z), singsol=all)� �

y(z) =
c1
(
z +

√
z2 − 1

)√
λ+1

√
z2 − 1

+
c2
(
z +

√
z2 − 1

)−√
λ+1

√
z2 − 1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 54� �
DSolve[(1-z^2)*y''[z]-3*z*y'[z]+\[Lambda]*y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) →
c1P

1
2√
λ+1 − 1

2
(z) + c2Q

1
2√
λ+1 − 1

2
(z)

4
√
z2 − 1
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52.1.215 problem 218
Internal problem ID [6949]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 218.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4zy′′ + 2(1− z) y′ − y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 26� �
dsolve(4*z*diff(y(z),z$2)+2*(1-z)*diff(y(z),z)-y(z)=0,y(z), singsol=all)� �

y(z) = c1e
z
2 erf

(√
2

√
z

2

)
+ c2e

z
2

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 34� �
DSolve[4*z*y''[z]+2*(1-z)*y'[z]-y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → ez/2
(
c1 −

√
2 c2Gamma

(
1
2 ,

z

2

))
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52.1.216 problem 219
Internal problem ID [6950]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 219.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 2(z − 1) f ′ + 4f = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
dsolve(diff(f(z),z$2)+2*(z-1)*diff(f(z),z)+4*f(z)=0,f(z), singsol=all)� �

f(z) = c1e−z(z−2)(z − 1) + c2
(
i
√
π erf (i(z − 1)) (z − 1) e−(z−1)2 + 1

)
3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 56� �
DSolve[f''[z]+2*(z-a)*f'[z]+4*f[z]==0,f[z],z,IncludeSingularSolutions -> True]� �

f(z) → ez(2a−z)
(
c2e

(a−z)2 − (a− z)
(√

π c2 Erfi(a− z) + 2c1
))
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52.1.217 problem 220
Internal problem ID [6951]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

zy′′ − 2y′ + yz = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 25� �
dsolve(z*diff(y(z),z$2)-2*diff(y(z),z)+z*y(z)=0,y(z), singsol=all)� �

y(z) = c1(cos(z)z − sin(z)) + c2(cos(z) + sin(z)z)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39� �
DSolve[z*y''[z]-2*y'[z]+z*y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → −
√

2
π

((c1z + c2) cos(z) + (c2z − c1) sin(z))
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52.1.218 problem 221
Internal problem ID [6952]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 221.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

zy′′ + (2z − 3) y′ + 4y
z

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(z*diff(y(z),z$2)+(2*z-3)*diff(y(z),z)+4/z*y(z)=0,y(z), singsol=all)� �

y(z) = c1z
2e−2z(2z − 1) + c2

(
1
2 + e−2z

(
z − 1

2

)
expIntegral (1,−2z)

)
z2

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 39� �
DSolve[z*y''[z]+(2*z-3)*y'[z]+4/z*y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → 1
2z

2(e−2z(2z − 1)(4c2 Ei(2z) + c1)− 4c2
)
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52.1.219 problem 222
Internal problem ID [6953]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 222.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_erf]

Solve

y′′ + 2xy′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x2 + c2
(
e−x2√

π erfi(x)x− 1
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[y''[x]+2*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xF (x) + 2c1e−x2
x+ c2
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52.1.220 problem 223
Internal problem ID [6954]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 223.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
√
2

√
π erfi

(
x
√
2

2

)
(x− 1) (x+ 1) e−x2

2 − 2x
)

+ c2e−
x2
2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 53� �
DSolve[y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
e−

x2
2
(
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2x

)
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52.1.221 problem 224
Internal problem ID [6955]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 224.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − 3yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3 x+

c2
(
x6WhittakerM

(
1
3 ,

5
6 ,

x3

3

)
+ (5x3 + 10)WhittakerM

(
4
3 ,

5
6 ,

x3

3

))
ex3

6

x4

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x3
3

(
3c1x− c2E 4

3

(
x3

3

))
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52.1.222 problem 225
Internal problem ID [6956]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 225.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−4x2 + 1

)
y′′ − 20xy′ − 16y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 57� �
dsolve((1-4*x^2)*diff(y(x),x$2)-20*x*diff(y(x),x)-16*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(4x2 − 1)
3
2
+

c2
(
2 ln

(
2x+

√
4x2 − 1

)
x−

√
4x2 − 1

)
(4x2 − 1)

3
2

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 57� �
DSolve[(1-4*x^2)*y''[x]-20*x*y'[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xArcSin(2x)− c2
√
1− 4x2 + c1x

4
√
1− 4x2 (4x2 − 1)5/4
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52.1.223 problem 226
Internal problem ID [6957]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 226.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
x4 + 6x2 + 1

)
3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 45� �
DSolve[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 − 1 (c2x(x2 + 1) + c1(x− 1)4)√

1− x2
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52.1.224 problem 227
Internal problem ID [6958]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 227.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x KummerM
(
3
2 ,

1
2 ,−

(x− 2)2

2

)
+ c2e−x KummerU

(
3
2 ,

1
2 ,−

(x− 2)2

2

)

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 84� �
DSolve[y''[x]+x*y'[x]+(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
2 +x− 9

2

(
e5/2(x− 3)(x− 1)

(√
2π c2 Erfi

(
x− 2√

2

)
+ 4e2c1

)
− 2c2e

1
2 (x−3)2+x(x− 2)

)
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52.1.225 problem 228
Internal problem ID [6959]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 228.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 47� �
dsolve((1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

+
c2 LegendreQ

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 66� �
DSolve[(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2Q

3
4
1
4

(
i
√
2 x
)

(2x2 + 1)3/8
+ 2i 4

√
2 c1x

(2x2 + 1)3/4Gamma
(1
4

)
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52.1.226 problem 229
Internal problem ID [6960]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 229.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

4y′′ + xy′ + 4y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 42� �
dsolve(4*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
8 hypergeom

(
[−1] ,

[
3
2

]
,
x2

8

)
x+ c2e−

x2
8 hypergeom

([
−3
2

]
,

[
1
2

]
,
x2

8

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 64� �
DSolve[4*y''[x]+x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32

(√
2 e−

x2
8 x
(
x2 − 12

)(√
π c2 Erfi

(
x

2
√
2

)
+ 8c1

)
− 4c2

(
x2 − 8

))
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52.1.227 problem 230
Internal problem ID [6961]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 230.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 57� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
e−x2

2
(
x2 + 5

)√
2 x+

√
π erf

(
x
√
2

2

)(
x4 + 6x2 + 3

))
+ c2

(
x4 + 6x2 + 3

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43� �
DSolve[y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2 H−5

(
x√
2

)
+ 1

3c2
(
x4 + 6x2 + 3

)
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52.1.228 problem 231
Internal problem ID [6962]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4xy′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 40� �
dsolve(4*x*diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 8x

)
+ c2

(
(x2 − 8x) expIntegral

(
1,−x

4

)
128 + ex

4 (x− 4)
32

)

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 43� �
DSolve[4*x*y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
128c2

(
(x− 8)xEi

(x
4

)
− 4ex/4(x− 4)

)
+ c1(x− 8)x
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52.1.229 problem 232
Internal problem ID [6963]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 232.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(1 + 18x) y′ + (1 + 12x) y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 46� �
dsolve(6*x^2*diff(y(x),x$2)+x*(1+18*x)*diff(y(x),x)+(1+12*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−3x +

c2

(
− (−x)

5
6 3

5
6

3 + x e−3x(Γ(56)− Γ
(5
6 ,−3x

)))
√
x

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 36� �
DSolve[6*x^2*y''[x]+x*(1+18*x)*y'[x]+(1+12*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x 3
√
x
(
c1

6
√
x − c2E 7

6
(−3x)

)
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52.1.230 problem 233
Internal problem ID [6964]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 233.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ − x(x+ 8) y′ + 6y = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 31� �
dsolve(3*x^2*diff(y(x),x$2)-x*(x+8)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[3],
[
10
3

]
,
x

3

)
x3 + c2 hypergeom

([
2
3

]
,

[
−4
3

]
,
x

3

)
x

2
3

3 Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 62� �
DSolve[3*x^2*y''[x]-x*(x+8)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
18e

x/3x2/3((x− 2)x+ 4)
(
18c1 − 3

√
3 c2Gamma

(
1
3 ,

x

3

))
+ 1

6c2(x− 4)x
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52.1.231 problem 234
Internal problem ID [6965]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 234.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(2x+ 1) y′ + 2(4x− 1) y = 0

3 Solution by Maple
Time used: 0.916 (sec). Leaf size: 32� �
dsolve(2*x^2*diff(y(x),x$2)-x*(1+2*x)*diff(y(x),x)+2*(4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
4
63x

4 − 4
7x

3 + x2
)
+

c2 hypergeom
([
−9

2

]
,
[
−3

2

]
, x
)

√
x

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 71� �
DSolve[2*x^2*y''[x]-x*(1+2*x)*y'[x]+2*(4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
x5/2(4(x− 9)x+ 63)

(
32c2exF

(√
x
)
+ 945c1

)
− 32c2ex(x(x(x(2x− 17) + 24) + 6) + 3)

3780
√
x
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52.1.232 problem 235
Internal problem ID [6966]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 235.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4x2y′ + (2x+ 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(4*x^2*diff(y(x),x$2)-4*x^2*diff(y(x),x)+(1+2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x expIntegral (1,−x)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 19� �
DSolve[4*x^2*y''[x]-4*x^2*y'[x]+(1+2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 Ei(x) + c1)
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52.1.233 problem 236
Internal problem ID [6967]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 236.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(3− 2x) y′ + (1− 2x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*(3-2*x)*diff(y(x),x)+(1-2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2 expIntegral (1,−2x)

x

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]+x*(3-2*x)*y'[x]+(1-2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 Ei(2x) + c1
x

9126



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.234 problem 237
Internal problem ID [6968]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 237.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + (4− x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2(x2 + 4x+ 2
)
+ c2

(
ex
(
x2 + 4x+ 2

)
expIntegral (1, x)− 3− x

)
x2

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]-x*(3+x)*y'[x]+(4-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x

2(ex(x(x+ 4) + 2)(c2 Ei(−x) + 4c1) + c2(x+ 3))
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52.1.235 problem 238
Internal problem ID [6969]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 238.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(−x+ 3) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)+x*(3-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1)
x

+ c2((x− 1) expIntegral (1,−x) + ex)
x

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]+x*(3-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)(c2 Ei(x) + c1)− c2e
x

x
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52.1.236 problem 239
Internal problem ID [6970]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 239.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
2
√
5 − 1

)
xy′ +

(
19
4 − 3x2

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)-(2*sqrt(5)-1)*x*diff(y(x),x)+(19/4-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
− 1

2+
√
5 sinh

(√
3 x
)
+ c2x

− 1
2+

√
5 cosh

(√
3 x
)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 53� �
DSolve[x^2*y''[x]-(2*Sqrt[5]-1)*x*y'[x]+(19/4-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−
√
3 xx

√
5 − 1

2

(√
3 c2e

2
√
3 x + 6c1

)
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52.1.237 problem 240
Internal problem ID [6971]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x− 3) y′ + (4− x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x$2)+x*(x-3)*diff(y(x),x)+(4-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2e−x + c2x

2e−x expIntegral (1,−x)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*(x-3)*y'[x]+(4-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx2(c2 Ei(x) + c1)
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52.1.238 problem 241
Internal problem ID [6972]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 241.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)-(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x

x
+ c2(x2 − 2x+ 2)

x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 30� �
DSolve[x^2*y''[x]+x^2*y'[x]-(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2ex((x− 2)x+ 2) + c1)
x
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52.1.239 problem 242
Internal problem ID [6973]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 242.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2y′ +
(
x− 3

4

)
y = 0

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x-3/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2e−2x(2x+ 1)√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]+2*x^2*y'[x]+(x-3/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1 − c2e
−2x(2x+ 1)

4
√
x
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52.1.240 problem 243
Internal problem ID [6974]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 243.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x2y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 2)
x

+ c2(4 + (x+ 2) ln (x+ 1))
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 30� �
DSolve[x^2*(1+x)*y''[x]+x^2*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 2) + c2(x+ 2) log(x+ 1) + 4c2
x
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52.1.241 problem 244
Internal problem ID [6975]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 244.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
x2 + 6

)
y′ + 6y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x$2)+x*(6+x^2)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 3)
x2 +

c2e−
x2
2 hypergeom

(
[2],
[1
2

]
, x

2

2

)
x3

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 65� �
DSolve[x^2*y''[x]+x*(6+x^2)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2π c2x(x2 + 3)Erf

(
x√
2

)
− 12c1x(x2 + 3) + 2c2e−

x2
2 (x2 + 2)

12x3
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52.1.242 problem 245
Internal problem ID [6976]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 245.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1)
x

+ c2ex
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]+x*(1-x)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
x − c1(x+ 1)

x
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52.1.243 problem 246
Internal problem ID [6977]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 246.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)-x*(x+3)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2(x+ 1) + c2(−1 + ex(x+ 1) expIntegral (1, x))x2

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]-x*(x+3)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(ex(x+ 1)(c2 Ei(−x) + c1) + c2)
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52.1.244 problem 247
Internal problem ID [6978]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 247.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 2)
x

+ c2ex(x− 2)
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57� �
DSolve[x^2*y''[x]-x^2*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c1 − ic2) (−ex) (x− 2)− (c1 + ic2)(x+ 2)
√
π

√
−ix

√
x
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52.1.245 problem 248
Internal problem ID [6979]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 248.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ − (2 + 3x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 47� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-(3*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2ex(x+ 4) + c2(x3ex(x+ 4) expIntegral (1, x)− x3 − 3x2 + 2x− 2)

x

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 51� �
DSolve[x^2*y''[x]-x^2*y'[x]-(3*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx3(x+ 4)(24c1 − c2 Ei(−x))− c2(x(x(x+ 3)− 2) + 2)
24x
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52.1.246 problem 249
Internal problem ID [6980]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 249.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(5− x) y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)+x*(5-x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 4x+ 2)
x2 + c2((x2 − 4x+ 2) expIntegral (1,−x) + ex(x− 3))

x2

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+x*(5-x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ((x− 4)x+ 2)(c2 Ei(x) + 4c1)− c2e
x(x− 3)

4x2
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52.1.247 problem 250
Internal problem ID [6981]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 250.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 25� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1-x)*diff(y(x),x)+(2*x-9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex

x
3
2

+ c2(x2 + 2x+ 2)
x

3
2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29� �
DSolve[4*x^2*y''[x]+4*x*(1-x)*y'[x]+(2*x-9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)

x3/2
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52.1.248 problem 251
Internal problem ID [6982]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 251.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x(x+ 2) y′ + 2(x+ 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x$2)+2*x*(2+x)*diff(y(x),x)+2*(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(−2 expIntegral (1, 2x)x+ e−2x)

x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+2*x*(2+x)*y'[x]+2*(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xEi(−2x) + c1x− c2e
−2x

x2
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52.1.249 problem 252
Internal problem ID [6983]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 252.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(1− x) y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x)*diff(y(x),x)+(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2 expIntegral (1, x)x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[x^2*y''[x]-x*(1-x)*y'[x]+(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 Ei(−x) + c1)
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52.1.250 problem 253
Internal problem ID [6984]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 253.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(2x+ 1) y′ + (4x− 1) y = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)+(4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2e−2x
√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26� �
DSolve[4*x^2*y''[x]+4*x*(1+2*x)*y'[x]+(4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−2x + c2

2
√
x
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52.1.251 problem 254
Internal problem ID [6985]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 254.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 4) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(expIntegral (1, x)x− e−x)

x2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+x*(4+x)*y'[x]+(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c2xEi(−x) + c1x− c2e
−x

x2
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52.1.252 problem 255
Internal problem ID [6986]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 255.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 9

4

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-9/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x+ i)
x

3
2

+ c2e−ix(−x+ i)
x

3
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-9/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x3/2
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52.1.253 problem 256
Internal problem ID [6987]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 256.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.254 problem 257
Internal problem ID [6988]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5(1− 2x) y′ − 5y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 50� �
dsolve(2*x*diff(y(x),x$2)+5*(1-2*x)*diff(y(x),x)-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(−10x− 1)
√
5

√
π erfi

(√
5

√
x
)

x
3
2

+ 10 e5x
x

+ c2(1 + 10x)
x

3
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 40� �
DSolve[2*x*y''[x]+5*(1-2*x)*y'[x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2L
3
2
− 1

2
(5x) + c1(10x+ 1)

10
√
5 x3/2
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52.1.255 problem 258
Internal problem ID [6989]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 258.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.256 problem 259
Internal problem ID [6990]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 259.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ n) y′ + (n+ 1) y = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 42� �
dsolve(x*diff(y(x),x$2)+(x+n)*diff(y(x),x)+(n+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x hypergeom ([−1] , [n], x) + c2e−xx−n+1 hypergeom ([−n] , [−n+ 2] , x)

3 Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 48� �
DSolve[x*y''[x]+(x+n)*y'[x]+(n+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(n− x)
(
c2

∫ x

1

eK[1]K[1]−n

(n−K[1])2dK[1] + c1

)
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52.1.257 problem 260
Internal problem ID [6991]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 260.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + xy′ + y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 50� �
dsolve(x^4*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1

erfi
(√

2
2x

)
(x2 − 1)

√
2

√
π

x
+ 2 e

1
2x2

+ c2(x2 − 1)
x

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 59� �
DSolve[x^4*y''[x]+x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x2 − 1)

(
4c1 −

√
2π c2 Erfi

(
1√
2 x

))
− 2c2e

1
2x2 x

4x
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52.1.258 problem 261
Internal problem ID [6992]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 261.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
2x2 + x

)
y′ − 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(x^2*diff(y(x),x$2)+(x+2*x^2)*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x2 − 4x+ 3)
x2 + c2e−2x(2x+ 3)

x2

3 Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+(x+2*x^2)*y'[x]-4*y[x]==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
c1e

−2x(4x+ 6) + c2(3− 4x)
x2 + 2(−1 + c2)

)
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52.1.259 problem 262
Internal problem ID [6993]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 262.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
4x3 − 14x2 − 2x

)
y′′ −

(
6x2 − 7x+ 1

)
y′ + (6x− 1) y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 20� �
dsolve((4*x^3-14*x^2-2*x)*diff(y(x),x$2)-(6*x^2-7*x+1)*diff(y(x),x)+(6*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2
√
x (2x+ 1)

3 Solution by Mathematica
Time used: 0.671 (sec). Leaf size: 26� �
DSolve[(4*x^3-14*x^2-2*x)*y''[x]-(6*x^2-7*x+1)*y'[x]+(6*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1)− 2c2
√
x (2x+ 1)

9152



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.260 problem 263
Internal problem ID [6994]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 263.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2e−x(x2 + 2x+ 2)

x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[x^2*y''[x]+x^2*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 − c2e
−x(x(x+ 2) + 2)

x
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52.1.261 problem 264
Internal problem ID [6995]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 264.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
x

+ c2(x2 + 2x+ 2)
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-x^2*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)

x
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52.1.262 problem 265
Internal problem ID [6996]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 265.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 4x) y′′ − xy′

2 − 3yx
4 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 30� �
dsolve(x^2*(1-4*x)*diff(y(x),x$2)+((1-(3/2))*x-(6-4*(3/2))*x^2)*diff(y(x),x)+(3/2)*(1-(3/2))*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−3
4 ,−

1
4

]
,

[
−1
2

]
, 4x
)
+ c2x

3
2 hypergeom

([
3
4 ,

5
4

]
,

[
5
2

]
, 4x
)

3 Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 111� �
DSolve[x^2*(1-4*x)*y''[x]+((1-(3/2))*x-(6-4*(3/2))*x^2)*y'[x]+(3/2)*(1-(3/2))*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x 4
√
4x− 1

(
6c1
(√

4x− 1 − i
)3/2 + ic2

(√
4x− 1 + i

)3/2)
6 4
√
1− 4x 4

√√
4x− 1 − i

4
√√

4x− 1 + i
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52.1.263 problem 266
Internal problem ID [6997]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 266.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 + x

)
y′ + (x− 9) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 40� �
dsolve(x^2*diff(y(x),x$2)+(x+x^2)*diff(y(x),x)+(x-9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 8x+ 20)
x3 + c2e−x(x3 + 9x2 + 36x+ 60)

x3

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 40� �
DSolve[x^2*y''[x]+(x+x^2)*y'[x]+(x-9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1((x− 8)x+ 20)− c2e
−x(x(x(x+ 9) + 36) + 60)
x3
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52.1.264 problem 267
Internal problem ID [6998]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 267.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)+x*(x+1)*diff(y(x),x)+(3*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x(x− 3) + c2(x2e−x(x− 3) expIntegral (1,−x) + x2 − 2x− 1)
x

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 45� �
DSolve[x^2*y''[x]+x*(x+1)*y'[x]+(3*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x(x− 3)x(c2 Ei(x) + 6c1)−
c2((x− 2)x− 1)

6x
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52.1.265 problem 268
Internal problem ID [6999]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 268.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x2 + 4x

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(x^2*diff(y(x),x$2)-(x^2+4*x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx4 + c2x
(
x3ex expIntegral (1, x)− x2 + x− 2

)
3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 40� �
DSolve[x^2*y''[x]-(x^2+4*x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
xx4 − 1

6c1x
(
exx3 Ei(−x) + (x− 1)x+ 2

)
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52.1.266 problem 269
Internal problem ID [7000]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 269.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − (2 + 3x) y′ + (2x− 1) y
x

= 0

3 Solution by Maple
Time used: 0.234 (sec). Leaf size: 34� �
dsolve(2*x^2*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)+(2*x-1)/x*y(x)=0,y(x), singsol=all)� �

y(x) = c1(5x+ 2)√
x

+ c2e−
1
x hypergeom

(
[2],
[
−1
2

]
,
1
x

)
x2

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 60� �
DSolve[2*x^2*y''[x]-(3*x+2)*y'[x]+(2*x-1)/x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(5x+ 2)

(
3c1 − 10

√
π c2 Erf

(
1√
x

))
15

√
x

+ 2
3c2e

−1/x((x− 4)x− 2)
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52.1.267 problem 270
Internal problem ID [7001]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 270.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
3
2 − 2x

)
y′ − y

4 = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 26� �
dsolve(x*(1-x)*diff(y(x),x$2)+(3/2-2*x)*diff(y(x),x)-1/4*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+
c2 ln

(
−1

2 + x+
√
x (x− 1)

)
√
x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 46� �
DSolve[x*(1-x)*y''[x]+(3/2-2*x)*y'[x]-1/4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

2c2
√
x− 1 tanh−1


1√

x− 1
x


√
1− x

+ c1
√
x
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52.1.268 problem 271
Internal problem ID [7002]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 271.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(2*x*(1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
arctan

(√
x− 1

)
x−

√
x− 1

)
3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 43� �
DSolve[2*x*(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√
2
(
c1x− c2

√
1− x + c2x tanh−1 (√1− x

))
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52.1.269 problem 272
Internal problem ID [7003]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 272.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 33� �
dsolve(2*x*(1-x)*diff(y(x),x$2)+(1-11*x)*diff(y(x),x)-10*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 6x+ 1)
(x− 1)4

+ c2
√
x (x+ 1)

(x− 1)4

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 34� �
DSolve[2*x*(1-x)*y''[x]+(1-11*x)*y'[x]-10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x (x+ 1)− 2c2(x(x+ 6) + 1)

(x− 1)4
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52.1.270 problem 273
Internal problem ID [7004]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 273.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ + (1− 2x) y′
3 + 20y

9 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x*(1-x)*diff(y(x),x$2)+1/3*(1-2*x)*diff(y(x),x)+20/9*y(x)=0,y(x), singsol=all)� �

y(x) = c1(6x− 5)x 2
3 + c2(6x− 1) (x− 1)

2
3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 48� �
DSolve[x*(1-x)*y''[x]+1/3*(1-2*x)*y'[x]+20/9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√

−((x− 1)x) Q
2
3
1 (2x− 1) + c1x

2/3(6x− 5)
Gamma

(1
3

)
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52.1.271 problem 274
Internal problem ID [7005]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 274.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ + 3(−x2 + 2) y
(−x2 + 1)2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve(4*diff(y(x),x$2)+3*(2-x^2)/(1-x^2)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

) 3
4 + c2

(
x2 − 1

) 1
4 x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 51� �
DSolve[4*y''[x]+3*(2-x^2)/(1-x^2)^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1

c2Q
1
2
1
2
(x) +

√
2
π

c1x

4
√
1− x2
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52.1.272 problem 275
Internal problem ID [7006]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 275.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(u(x),x$2)-2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1) + c2e−ax(ax+ 1)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 68� �
DSolve[u''[x]-2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

√
x ((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

a
√
−iax
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52.1.273 problem 276
Internal problem ID [7007]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 276.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sinh (ax)
x

+ c2 cosh (ax)
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 35� �
DSolve[u''[x]+2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 2ac1e−ax + c2e
ax

2ax
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52.1.274 problem 277
Internal problem ID [7008]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 277.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sin (ax)
x

+ c2 cos (ax)
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 42� �
DSolve[u''[x]+2/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
e−iax

(
2c1 − ic2e2iax

a

)
2x
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52.1.275 problem 278
Internal problem ID [7009]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 278.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1)
x3 + c2e−ax(ax+ 1)

x3

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 68� �
DSolve[u''[x]+4/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

ax5/2
√
−iax
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52.1.276 problem 279
Internal problem ID [7010]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 279.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 41� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1(cos (ax) ax− sin (ax))
x3 + c2(cos (ax) + sin (ax) ax)

x3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57� �
DSolve[u''[x]+4/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → −

√
2
π

((ac1x+ c2) cos(ax) + (ac2x− c1) sin(ax))

x3/2(ax)3/2
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52.1.277 problem 280
Internal problem ID [7011]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 280.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)-a^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1eax(a2x2 − 3ax+ 3)
x2 + c2e−ax(a2x2 + 3ax+ 3)

x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 88� �
DSolve[y''[x]-a^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
π

(i(c1(a2x2 + 3) + 3iac2x) sinh(ax) + (ax(ac2x− 3ic1) + 3c2) cosh(ax))

a2x3/2
√
−iax
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52.1.278 problem 281
Internal problem ID [7012]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 281.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + n2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$2)+n^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �
y(x) = c1((n2x2 − 3) cos (nx)− 3 sin (nx)xn)

x2 + c2(3 cos (nx)xn+ (n2x2 − 3) sin (nx))
x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 77� �
DSolve[y''[x]+n^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

√
x ((c1(n2x2 − 3) + 3c2nx) sin(nx) + (nx(3c1 − c2nx) + 3c2) cos(nx))

(nx)5/2
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52.1.279 problem 282
Internal problem ID [7013]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 282.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ −
(
x2 + 1

4

)
y = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(x^2+1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)√
x

+ c2 cosh(x)√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+x*y'[x]-(x^2+1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2e2x + 2c1)
2
√
x
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52.1.280 problem 283
Internal problem ID [7014]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 283.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (−9a2 + 4x2) y
4a2 = 0

3 Solution by Maple
Time used: 0.136 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(4*x^2-9*a^2)/(4*a^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
ix
a (ix− a)
x

3
2

+ c2e−
ix
a (ix+ a)
x

3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 62� �
DSolve[x^2*y''[x]+x*y'[x]+(4*x^2-9*a^2)/(4*a^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

(
(ac2 + c1x) cos

(
x
a

)
+ (c2x− ac1) sin

(
x
a

))
x

√
x

a
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52.1.281 problem 284
Internal problem ID [7015]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 284.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 25

4

)
y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 57� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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52.1.282 problem 285
Internal problem ID [7016]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 285.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + qy′ − 2y
x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+q*diff(y(x),x)=2*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1(qx− 2)
x

+ c2e−qx(qx+ 2)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 80� �
DSolve[y''[x]+q*y'[x]==2*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
qx3/2e−

qx
2
(
2(ic2qx+ 2c1) sinh

(
qx
2

)
− 2(c1qx+ 2ic2) cosh

(
qx
2

))
√
π (−iqx)5/2
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52.1.283 problem 286
Internal problem ID [7017]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 286.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4x3y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41� �
DSolve[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.284 problem 287
Internal problem ID [7018]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 287.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(x+ 1)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 19� �
DSolve[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 − c2(x+ 1)
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52.1.285 problem 288
Internal problem ID [7019]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 288.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(x+ 1)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 − c2(x+ 1)
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52.1.286 problem 289
Internal problem ID [7020]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 289.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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52.1.287 problem 290
Internal problem ID [7021]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 290.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2

9180



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.288 problem 291
Internal problem ID [7022]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 291.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.289 problem 292
Internal problem ID [7023]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 292.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.290 problem 293
Internal problem ID [7024]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 293.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x− 3) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 25� �
dsolve((2*x-3)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x− 3)
7
4 KummerM

(
3
4 ,

11
4 ,

x

2 − 3
4

)
+ c2x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 63� �
DSolve[(2*x-3)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 23/4(2x− 3)
(
c2(2x− 3)3/4L

7
4
− 3

4

(
x

2 − 3
4

)
+ 4

√
2 c1x

2x− 3

)
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52.1.291 problem 294
Internal problem ID [7025]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 294.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ − 3y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
√
π
(
x2 + 1

)
erf
(
x
√
2

2

)
ex2

2 + x
√
2
)

+ c2e
x2
2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]-x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1H−3

(
x√
2

)
+ c2e

x2
2
(
x2 + 1

)
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52.1.292 problem 295
Internal problem ID [7026]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 295.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve((1+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
arcsinh(x)x−

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 39� �
DSolve[(1+x^2)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c2
√
x2 + 1 + c2x tanh−1

(
x√

x2 + 1

)
+ c1x
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52.1.293 problem 296
Internal problem ID [7027]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 296.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x ex2

2 +
√
π erfi

(
x
√
2

2

)
√
2 (x− 1) (x+ 1)

)
+ c2

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 53� �
DSolve[y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

((
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.294 problem 297
Internal problem ID [7028]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 297.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 62� �
dsolve((1-x^2)*diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 −

√
5
2 ,

√
5
2 − 1

2

]
,

[
−1
2

]
,
1
2 + x

2

)

+ c2(2 + 2x)
3
2 hypergeom

([
1−

√
5
2 ,

√
5
2 + 1

]
,

[
5
2

]
,
1
2 + x

2

)

3 Solution by Mathematica
Time used: 2.402 (sec). Leaf size: 190� �
DSolve[(1-x^2)*y''[x]-y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

4
√
x+ 1

(
−2x+ 2

√
x− 1

√
x+ 1 +

√
5 − 3

)
exp

(1 + √
5
)
tanh−1

 1√
x− 1
x+ 1

− tanh−1
(
x−

√
x− 1

√
x+ 1

)
c2

∫ x

1

exp

2 tanh−1
(
K[1]−

√
K[1]− 1

√
K[1] + 1

)
−2
(
1+
√
5
)
coth−1


√

1− 2
K[1] + 1




(
−2K[1]+2

√
K[1]− 1

√
K[1] + 1 +

√
5 −3

)2 dK[1] + c1


4
√
1− x
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52.1.295 problem 298
Internal problem ID [7029]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 298.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1)2 y′′ +
(
−x2 + 1

)
y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x*(x+1)^2*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2(x+ 1) ln(x)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17� �
DSolve[x*(x+1)^2*y''[x]+(1-x^2)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)(c2 log(x) + c1)
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52.1.296 problem 299
Internal problem ID [7030]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 299.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2 cos

(
2
√
x
)√

x − sin
(
2
√
x
))

+ c2
(
2 sin

(
2
√
x
)√

x + cos
(
2
√
x
))

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 59� �
DSolve[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2i
√
x
(
2
√
x + i

)
+ 1

8c2e
−2i

√
x
(
1 + 2i

√
x
)
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52.1.297 problem 300
Internal problem ID [7031]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 300.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 2x

)
+ c2

(
(−x− 1) e−x

2 + x expIntegral (1, x) (x+ 2)
2

)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 39� �
DSolve[x*y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x(x+ 2)− 1
2c2e

−x(ex(x+ 2)xEi(−x) + x+ 1)
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52.1.298 problem 301
Internal problem ID [7032]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 301.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 1)2 y′′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(x*(x-1)^2*diff(y(x),x$2)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x− 1 + c2(2 ln(x)x− x2 + 1)
x− 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 31� �
DSolve[x*(x-1)^2*y''[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2x+ c1) + 2c2x log(x) + c2
x− 1
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52.1.299 problem 302
Internal problem ID [7033]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 302.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + yx2 = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x2
2 cos(x) + c2e

x2
2 sin(x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 39� �
DSolve[y''[x]-2*x*y'[x]+x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

1
2x(x−2i)(2c1 − ic2e

2ix)
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52.1.300 problem 303
Internal problem ID [7034]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 303.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 17� �
dsolve(x*(2-x^2)*diff(y(x),x$2)-(x^2+4*x+2)*((1-x)*diff(y(x),x)+y(x))=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2exx2

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 21� �
DSolve[x*(2-x^2)*y''[x]-(x^2+4*x+2)*((1-x)*y'[x]+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xx2 + c2(x− 1)
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52.1.301 problem 304
Internal problem ID [7035]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 304.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − (2x+ 1) (xy′ − y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-(1+2*x)*(x*diff(y(x),x)-y(x))=0,y(x), singsol=all)� �

y(x) = c1x+ c2x(x+ ln(x))

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 132� �
DSolve[x^2*(1+x)*y''[x]-(1+2*x)*(x*y'[x]+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
1+

√
2

2F1

(
−1
2 +

√
2 −

√
17
2 ,

1
2

(
−1 + 2

√
2 +

√
17
)
; 1 + 2

√
2 ;−x

)
+ c1x

1−
√
2

2F1

(
1
2

(
−1− 2

√
2 −

√
17
)
,
1
2

(
−1− 2

√
2 +

√
17
)
; 1− 2

√
2 ;−x

)
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52.1.302 problem 305
Internal problem ID [7036]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 305.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2(−x+ 2)x2y′′ − x(4− x) y′ + (−x+ 3) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(2*(2-x)*x^2*diff(y(x),x$2)-(4-x)*x*diff(y(x),x)+(3-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x (x− 2)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 41� �
DSolve[2*(2-x)*x^2*y''[x]-(4-x)*x*y'[x]+(3-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x− 2

√
x
(
2c2

√
x− 2 + c1

)
4
√
2− x
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52.1.303 problem 306
Internal problem ID [7037]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 306.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x)x2y′′ + (5x− 4)xy′ + (6− 9x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 21� �
dsolve((1-x)*x^2*diff(y(x),x$2)+(5*x-4)*x*diff(y(x),x)+(6-9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2x

2(ln(x)x+ 1)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 24� �
DSolve[(1-x)*x^2*y''[x]+(5*x-4)*x*y'[x]+(6-9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1x− c2(x log(x) + 1))
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52.1.304 problem 307
Internal problem ID [7038]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 307.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
4x2 + 1

)
y′ + 4x

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+(4*x^2+1)*diff(y(x),x)+4*x*(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2e−x2 ln(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[x*y''[x]+(4*x^2+1)*y'[x]+4*x*(x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2 log(x) + c1)
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52.1.305 problem 308
Internal problem ID [7039]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 308.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 55� �
DSolve[y''[x]-2*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

((
4
(
x2 − 3

)
x2 + 3

) (√
π c2 Erfi(x) + 3c1

)
− 2c2ex

2
x
(
2x2 − 5

))
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52.1.306 problem 309
Internal problem ID [7040]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 309.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 55� �
DSolve[y''[x]-2*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

((
4
(
x2 − 3

)
x2 + 3

) (√
π c2 Erfi(x) + 3c1

)
− 2c2ex

2
x
(
2x2 − 5

))

9199
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52.1.307 problem 310
Internal problem ID [7041]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 310.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 53� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−5
3x

3 + x

)
+ c2

(
(15x3 − 9x) ln (x− 1)

72 + (−15x3 + 9x) ln (x+ 1)
72 + 5x2

12 − 1
9

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
3c1x

(
5x2 − 3

)
+ c2

(
−15x2 + 3

(
5x2 − 3

)
x tanh−1(x) + 4

))

9200
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52.1.308 problem 311
Internal problem ID [7042]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 311.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 2) y′′ + 2(x+ 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(x*(x+2)*diff(y(x),x$2)+2*(x+1)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2

(
(−x− 1) ln (x+ 2)

2 + 1 + (x+ 1) ln(x)
2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[x*(x+2)*y''[x]+2*(x+1)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1) + c2(x+ 1) tanh−1(x+ 1)− c2
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52.1.309 problem 313
Internal problem ID [7043]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 313.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x(x+ 2) y′′ + (x+ 1) y′ − 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(x*(x+2)*diff(y(x),x$2)+(x+1)*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2x2 + 4x+ 1

)
+ c2(x+ 1)

√
(x+ 2)x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 37� �
DSolve[x*(x+2)*y''[x]+(x+1)*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1x(x+ 2) + 2ic2
√
x (x+ 1)

√
x+ 2 + c1
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52.1.310 problem 314
Internal problem ID [7044]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 314.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

9203



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.311 problem 315
Internal problem ID [7045]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 315.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[(1+x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.312 problem 316
Internal problem ID [7046]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 316.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 40� �
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x2 − 4

3x+ 5
)
+ c2(3x− 4) (x− 1 + 3i)

1
2−

i
6 (x− 1− 3i)

1
2+

i
6

3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 90� �
DSolve[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3(3x

− 4)
√

(x− 2)x+ 10 e−
1
3 ArcTan

(
x−1
3
)(

c2

∫ x

1

9e 1
3 ArcTan

( 1
3 (K[1]−1)

)
(4− 3K[1])2((K[1]− 2)K[1] + 10)3/2dK[1]

+ c1

)
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52.1.313 problem 317
Internal problem ID [7047]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 317.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 40� �
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x2 − 4

3x+ 5
)
+ c2(3x− 4) (x− 1 + 3i)

1
2−

i
6 (x− 1− 3i)

1
2+

i
6

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 90� �
DSolve[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3(3x

− 4)
√

(x− 2)x+ 10 e−
1
3 ArcTan

(
x−1
3
)(

c2

∫ x

1

9e 1
3 ArcTan

( 1
3 (K[1]−1)

)
(4− 3K[1])2((K[1]− 2)K[1] + 10)3/2dK[1]

+ c1

)
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52.1.314 problem 318
Internal problem ID [7048]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 318.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x ex2

2 +
√
π erfi

(
x
√
2

2

)
√
2 (x− 1) (x+ 1)

)
+ c2

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 53� �
DSolve[y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

((
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.315 problem 319
Internal problem ID [7049]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 319.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve((x+2)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2e−x(x+ 4)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 71� �
DSolve[(x+2)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2
√

2
π

e−x−2
√
x+ 2 ((c1 − ic2)ex+2x+ (c1 + ic2)(x+ 4))√

−i(x+ 2)
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52.1.316 problem 320
Internal problem ID [7050]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 320.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ − 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve((x^2+1)*diff(y(x),x$2)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
(3x3 + 3x) arctan(x)

2 + 3x2

2 + 1
)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 36� �
DSolve[(x^2+1)*y''[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x3 + x

)
− 1

2c2
(
3
(
x3 + x

)
ArcTan(x) + 3x2 + 2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.317 problem 321
Internal problem ID [7051]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 321.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 63� �
dsolve((x^2+2)*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
x
√
2 +

√
2x2 + 4

)√
2

√
x2 + 2

+
c2
(
x
√
2 +

√
2x2 + 4

)−√
2

√
x2 + 2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 80� �
DSolve[(x^2+2)*y''[x]+3*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

2c1 cos
(√

2 ArcCos
(

ix√
2

))
− πc2 sin

2
√
2 csc−1

 2√
2− i

√
2 x


4
√
2
√
π

√
x2 + 2
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52.1.318 problem 322
Internal problem ID [7052]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 322.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.319 problem 323
Internal problem ID [7053]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 323.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 49� �
DSolve[y''[x]-2*x*y''[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
4x− 2

(
c1I1

(
4
√

x− 1
2

)
− c2K1

(
4
√
x− 1

2

))
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52.1.320 problem 325
Internal problem ID [7054]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 325.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
5
3x+ x2

)
y′ − y

3 = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)+(5/3*x+x^2)*diff(y(x),x)-1/3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−xx
1
3 hypergeom

(
[2],
[
7
3

]
, x

)
+

c2e−x hypergeom
([2

3

]
,
[
−1

3

]
, x
)

x

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 43� �
DSolve[x^2*y''[x]+(5/3*x+x^2)*y'[x]-1/3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(3x− 1)

(
c2Gamma

(1
3 , x
)
+ c1

)
3x − c2e

−x

x2/3
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52.1.321 problem 326
Internal problem ID [7055]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 326.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 47� �
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2 cos

(
2
√
x
)√

x − sin
(
2
√
x
))

+ c2
(
2 sin

(
2
√
x
)√

x + cos
(
2
√
x
))

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 59� �
DSolve[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2i
√
x
(
2
√
x + i

)
+ 1

8c2e
−2i

√
x
(
1 + 2i

√
x
)
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52.1.322 problem 327
Internal problem ID [7056]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 327.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2xy′′ − (2x+ 3) y′ + y = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 25� �
dsolve(2*x*diff(y(x),x$2)-(3+2*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[2],
[
7
2

]
, x

)
x

5
2 + c2

(
−2x

3 + 1
)
ex

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 48� �
DSolve[2*x*y''[x]-(3+2*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
ex(2x− 3)

(
2c1 −

√
π c2 Erf

(√
x
))

− 6c2
√
x
)
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52.1.323 problem 328
Internal problem ID [7057]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 328.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 3xy′ + (2x− 1) y = 0

3 Solution by Maple
Time used: 0.345 (sec). Leaf size: 85� �
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e2i

√
x
√
4x+ 1

√
2
√
x + i

−2
√
x + i

x
+

c2e−2i
√
x
√
4x+ 1

√
−2

√
x + i

2
√
x + i

x

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 63� �
DSolve[2*x^2*y''[x]+3*x*y'[x]+(2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−2i

√
x
(
8c1e4i

√
x
(
2
√
x + i

)
+ 2ic2

√
x + c2

)
8x
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52.1.324 problem 329
Internal problem ID [7058]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 329.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ − yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)
x

+ c2 cosh(x)
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 28� �
DSolve[x*y''[x]+2*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−x + c2e
x

2x
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52.1.325 problem 330
Internal problem ID [7059]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 330.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.147 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.326 problem 331
Internal problem ID [7060]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 331.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (−6 + x) y′ − 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x$2)+(x-6)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 − 12x2 + 60x− 120

)
+ c2e−x

(
x3 + 12x2 + 60x+ 120

)
3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 92� �
DSolve[x*y''[x]+(x-6)*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
2e−x/2√x

(
(c1x(x2 + 60) + 12ic2(x2 + 10)) cosh

(
x
2

)
− (12c1(x2 + 10) + ic2x(x2 + 60)) sinh

(
x
2

))
√
π

√
−ix
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52.1.327 problem 332
Internal problem ID [7061]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 332.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x4y′′ + λy = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 31� �
dsolve(x^4*diff(y(x),x$2)+lambda*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sinh
(√

−λ

x

)
+ c2x cosh

(√
−λ

x

)

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 52� �
DSolve[x^4*y''[x]+\[Lambda]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
i
√
λ

x − ic2xe
− i

√
λ

x

2
√
λ

9220
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52.1.328 problem 333
Internal problem ID [7062]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 333.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 25

)
y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 45� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-25)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 57� �
DSolve[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-25)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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52.1.329 problem 334
Internal problem ID [7063]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 334.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
36x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (6x)√
x

+ c2 cos (6x)√
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(36*x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−6ix(12c1 − ic2e
12ix)

12
√
x
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52.1.330 problem 335
Internal problem ID [7064]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 335.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x cos(x)− sin(x))
x

+ c2(cos(x) + sin(x)x)
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+(x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x
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52.1.331 problem 336
Internal problem ID [7065]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 336.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + x3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x^3*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

2

)
x2 +

c2 cos
(

x2

2

)
x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 43� �
DSolve[x*y''[x]+3*y'[x]+x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
2

(
2c1 − ic2e

ix2
)

2x2
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52.1.332 problem 337
Internal problem ID [7066]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 337.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2
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52.1.333 problem 338
Internal problem ID [7067]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 338.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 32xy′ +
(
x4 − 12

)
y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 27� �
dsolve(16*x^2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x^4-12)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

8

)
x

3
2

+
c2 cos

(
x2

8

)
x

3
2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 42� �
DSolve[16*x^2*y''[x]+32*x*y'[x]+(x^4-12)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
8

(
c1 − 2ic2e

ix2
4

)
x3/2
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52.1.334 problem 339
Internal problem ID [7068]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 339.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+
c2
(
3 1

3 (−x3)
2
3 ex3

3 − x3
(
Γ
(2
3

)
− Γ

(
2
3 ,−

x3

3

)))
x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27� �
DSolve[y''[x]-x^2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
3c2E

4
3

(
−x3

3

)
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52.1.335 problem 340
Internal problem ID [7069]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 340.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x+ 2) y′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)-(x+2)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2
(
x2 + 2x+ 2

)
3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(x+2)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)
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52.1.336 problem 341
Internal problem ID [7070]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 341.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.337 problem 342
Internal problem ID [7071]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 342.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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52.1.338 problem 343
Internal problem ID [7072]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 343.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.339 problem 344
Internal problem ID [7073]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 344.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 73� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+30*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
21
5 x5 − 14

3 x3 + x

)
+ c2

(
(945x5 − 1050x3 + 225x) ln (x− 1)

28800

+ (−945x5 + 1050x3 − 225x) ln (x+ 1)
28800 + 21x4

320 − 49x2

960 + 1
225

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 66� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+30*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ 1
8x
(
7c2x

(
7−9x2)+ c1

(
63x4−70x2+15

))
+ 1
8c2x

(
63x4−70x2+15

)
tanh−1(x)− 8c2

15
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52.1.340 problem 345
Internal problem ID [7074]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 345.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.341 problem 346
Internal problem ID [7075]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 346.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2x+ 1) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−x ln(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2 log(x) + c1)
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52.1.342 problem 347
Internal problem ID [7076]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 347.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(x− 1) y′′ − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(2*x*(x-1)*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) +
√
x c2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 21� �
DSolve[2*x*(x-1)*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x − 2c2(x+ 1)
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52.1.343 problem 348
Internal problem ID [7077]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 348.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ + 4yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (2x)
x

+ c2 cos (2x)
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+4*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−2ix − ic2e
2ix

4x
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52.1.344 problem 349
Internal problem ID [7078]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 349.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2− 2x) y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex +
c2ex
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
x
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52.1.345 problem 350
Internal problem ID [7079]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 350.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 6xy′ +
(
4x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+6*x*diff(y(x),x)+(4*x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (2x)
x3 + c2 cos (2x)

x3

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+6*x*y'[x]+(4*x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−2ix − ic2e
2ix

4x3
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52.1.346 problem 351
Internal problem ID [7080]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 351.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)
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52.1.347 problem 352
Internal problem ID [7081]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 352.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
1
2 + 2x

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(x*(1-x)*diff(y(x),x$2)+(1/2+2*x)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �
y(x) = c1(4x+ 1) + c2

(
(−12x− 3) ln

(
−1
2 + x+

√
x (x− 1)

)
+ (4x+ 26)

√
x (x− 1)

)

3 Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 62� �
DSolve[x*(1-x)*y''[x]+(1/2+2*x)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1

4

)
+ 1

2c2
(√

−((x− 1)x) (2x+ 13)− 6(4x+ 1) cot−1
(√

x + 1√
1− x

))
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52.1.348 problem 353
Internal problem ID [7082]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 353.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 48� �
dsolve(4*(t^2-3*t+2)*diff(y(t),t$2)-2*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1
√
t− 1 +

c2

(
−

√
t2 − 3t+ 2 ln

(
− 3

2+t+
√
t2 − 3t+ 2

)
2 + t− 2

)
√
t− 2

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 49� �
DSolve[4*(t^2-3*t+2)*y''[t]-2*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
1− t

 2c2√
1

t− 2 + 1
− 2c2 coth−1

(√
1

t− 2 + 1
)

+ c1
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52.1.349 problem 354
Internal problem ID [7083]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 354.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 32� �
dsolve(2*(t^2-5*t+6)*diff(y(t),t$2)+(2*t-3)*diff(y(t),t)-8*y(t)=0,y(t), singsol=all)� �

y(t) = c1

(
t2 − 13

3 t+ 37
8

)
+ c2(6t− 17) (t− 2)

3
2

√
t− 3

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 78� �
DSolve[2*(t^2-5*t+6)*y''[t]+(2*t-3)*y'[t]-8*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
4
√
2− t 4

√
t− 3
t− 2

(
5c1(6t− 17)(t− 2)3/2 + 24c2

√
t− 3 (8t(3t− 13) + 111)

)
30(3− t)3/4
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52.1.350 problem 355
Internal problem ID [7084]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 355.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3t(t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.122 (sec). Leaf size: 68� �
dsolve(3*t*(1+t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2

(
2
√
3 arctan

(
2
√
3 (t+ 1)

1
3

3 +
√
3
3

)
t+ 6(t+ 1)

2
3 + 2 ln

(
(t+ 1)

1
3 − 1

)
t

− ln
(
(t+ 1)

2
3 + (t+ 1)

1
3 + 1

)
t

)

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 90� �
DSolve[3*t*(1+t)*y''[t]+t*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
y(t)

→
c2t

(
−2

√
3 ArcTan

(
2

3
√
t+ 1 +1√

3

)
− 2 log

(
3
√
t+ 1 − 1

)
+ log

(
(t+ 1)2/3 + 3

√
t+ 1 + 1

))
+ 6c1t− 6c2(t+ 1)2/3

6 6
√
3
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52.1.351 problem 356
Internal problem ID [7085]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 356.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x+ 3

4

)
y

4 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+1/4*(x+3/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

x
)
x

1
4 + c2x

1
4 cos

(√
x
)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 43� �
DSolve[x^2*y''[x]+1/4*(x+3/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−i
√
x 4
√
x
(
c1e

2i
√
x + ic2

)
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52.1.352 problem 357
Internal problem ID [7086]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 357.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (x2 − 1) y
4 = 0

3 Solution by Maple
Time used: 0.147 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+1/4*(x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x
2

)
√
x

+
c2 cos

(
x
2

)
√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]+x*y'[x]+1/4*(x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ix
2 (c2(sin(x)− i cos(x)) + c1)√

x
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52.1.353 problem 358
Internal problem ID [7087]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 358.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)
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52.1.354 problem 359
Internal problem ID [7088]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 359.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[x*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x+ 1)
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52.1.355 problem 360
Internal problem ID [7089]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 360.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4x3y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 41� �
DSolve[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.356 problem 361
Internal problem ID [7090]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 361.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 1
)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 51� �
dsolve(x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-x^2)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 1)
x2 + c2(ln (x− 1)x2 − ln (x+ 1)x2 − ln (x− 1) + ln (x+ 1)− 2x)

x2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 35� �
DSolve[x^2*(1-x^2)*y''[x]+2*x*(1-x^2)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2
(
(x2 − 1) tanh−1(x) + x

)
− 2c1(x2 − 1)

2x2
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52.1.357 problem 362
Internal problem ID [7091]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 362.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (x− 2) y′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(2*x*diff(y(x),x$2)+(x-2)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 2) + e−x
2 c2

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 23� �
DSolve[2*x*y''[x]+(x-2)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2 + 2c2(x− 2)
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52.1.358 problem 363
Internal problem ID [7092]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 363.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.359 problem 364
Internal problem ID [7093]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 364.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2x2y′ +
(
x4 + 2x− 1

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x^4+2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
x2−3

)
3 + c2e−

x
(
x2+3

)
3

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34� �
DSolve[y''[x]+2*x^2*y'[x]+(x^4+2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

− 1
3x
(
x2+3

)(
c2e

2x + 2c1
)
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52.1.360 problem 365
Internal problem ID [7094]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 365.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

u′′ + u

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(u(x),x$2)+1/x^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1
√
x sin

(√
3 ln(x)
2

)
+ c2

√
x cos

(√
3 ln(x)
2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42� �
DSolve[u''[x]+1/x^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
√
x

(
c1 cos

(
1
2
√
3 log(x)

)
+ c2 sin

(
1
2
√
3 log(x)

))
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52.1.361 problem 366
Internal problem ID [7095]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 366.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − (2x+ 1)u′ +
(
x2 + x− 1

)
u = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(u(x),x$2)-(2*x+1)*diff(u(x),x)+(x^2+x-1)*u(x)=0,u(x), singsol=all)� �

u(x) = ex2
2 c1 + c2e

(x+2)x
2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 24� �
DSolve[u''[x]-(2*x+1)*u'[x]+(x^2+x-1)*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → e
x2
2 (c2ex + c1)
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52.1.362 problem 367
Internal problem ID [7096]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 367.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ +
(
1 + 2

(1 + 3x)2
)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+(1+2/(1+3*x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(1 + 3x)
1
3 e−x + c2(1 + 3x)

2
3 e−x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 35� �
DSolve[y''[x]+2*y'[x]+(1+2/(1+3*x)^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x 3
√
3x+ 1

(
c2

3
√
3x+ 1 + c1

)
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52.1.363 problem 368
Internal problem ID [7097]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 368.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.364 problem 369
Internal problem ID [7098]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 369.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
x

− 2y
(x+ 1)2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+2/x*diff(y(x),x)-2/(1+x)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x (x+ 1) +

c2(x2 + 3x+ 3)
x+ 1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33� �
DSolve[y''[x]+2/x*y'[x]-2/(1+x)^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x(x(x+ 3) + 3) + 3c1
3x(x+ 1)
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52.1.365 problem 370
Internal problem ID [7099]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 370.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

2x4 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+1/(2*x^4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sin
(√

2
2x

)
+ c2x cos

(√
2

2x

)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 50� �
DSolve[y''[x]+1/(2*x^4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
i√
2 xx− ic2e

− i√
2 xx√

2
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52.1.366 problem 371
Internal problem ID [7100]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 371.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.367 problem 372
Internal problem ID [7101]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 372.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.368 problem 373
Internal problem ID [7102]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 373.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.369 problem 374
Internal problem ID [7103]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 374.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.370 problem 375
Internal problem ID [7104]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 375.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.371 problem 376
Internal problem ID [7105]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 376.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.372 problem 377
Internal problem ID [7106]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 377.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.373 problem 378
Internal problem ID [7107]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 378.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.374 problem 379
Internal problem ID [7108]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 379.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.375 problem 380
Internal problem ID [7109]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 380.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.376 problem 381
Internal problem ID [7110]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 381.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.377 problem 382
Internal problem ID [7111]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 382.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.378 problem 383
Internal problem ID [7112]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 383.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + 3xy′ − yx = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 31� �
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sinh

(√
2

√
x
)

√
x

+
c2 cosh

(√
2

√
x
)

√
x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 56� �
DSolve[2*x^2*y''[x]+3*x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

√
2

√
x
(
2c1e2

√
2

√
x −

√
2 c2

)
2
√
x
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52.1.379 problem 384
Internal problem ID [7113]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 384.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
3x2 + 2x

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x), x, x) + (2*x+3*x^2)*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−3x

x2 + c2(9x2 − 6x+ 2)
x2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]+(2*x+3*x^2)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(9x2 − 6x+ 2) + 27c2e−3x

27x2
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52.1.380 problem 385
Internal problem ID [7114]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 385.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

3 Solution by Maple
Time used: 0.975 (sec). Leaf size: 362� �
dsolve(2*x^2*(1+x+x^2)*diff(y(x), x$2) + x*(9+11*x+11*x^2)*diff(y(x), x) + (6+10*x+7*x^2)*y(x) = 0,y(x), singsol=all)� �
y(x)

=
c1e−

√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

(
1−i

√
3

1+i

√
3
, 0, 0, 52 ,

1
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

)(
2x+ 1 + i

√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x2

+

c2e−
√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

1−i

√
3

1+i

√
3
, 16(

1+i

√
3
)3(

−1+i

√
3
)2 ,

1
2 , 3,

3
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

(2x+ 1 + i
√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 1.668 (sec). Leaf size: 93� �
DSolve[2*x^2*(1+x+x^2)*y''[x] + x*(9+11*x+11*x^2)*y'[x] + (6+10*x+7*x^2)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x2 + x+ 1 e

−
ArcTan

(
2x+1√

3

)
√
3

c2
∫ x

1
e

ArcTan
(

2K[1]+1√
3

)
√
3√

K[1] (K[1]2+K[1]+1)3/2
dK[1] + c1


x2
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52.1.381 problem 388
Internal problem ID [7115]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 388.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(x*diff(y(x), x$2) +(1+x)*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1(x− 1) e−x + c2
(
1 + e−x(x− 1) expIntegral (1,−x)

)
3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 27� �
DSolve[x*y''[x] +(1+x)*y'[x]+2*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x− 1)(c2 Ei(x) + c1)− c2
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52.1.382 problem 389
Internal problem ID [7116]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 389.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 52� �
dsolve(x^2*(1-2*x+x^2)*diff(y(x), x$2) -x*(3+x)*diff(y(x),x)+(4+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x
2e−

4
x−1

x− 1 +
c2x

2 expIntegral
(
1,− 4x

x−1

)
e−

4x
x−1

x− 1

3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 54� �
DSolve[x^2*(1-2*x+x^2)*y''[x] -x*(3+x)*y'[x]+(4+x)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

4x
x−1

√
1− x x2(c2 Ei ( 4x

x−1

)
+ e4c1

)
(x− 1)3/2
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52.1.383 problem 390
Internal problem ID [7117]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 390.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + 5x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 48� �
dsolve(2*x^2*(2+x)*diff(y(x), x$2) +5*x^2*diff(y(x),x)+(1+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 2)
3
2
+

c2
√
x

(√
x+ 2

√
2 − 2 arctanh

(√
x+ 2

√
2

2

))
(x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 55� �
DSolve[2*x^2*(2+x)*y''[x] +5*x^2*y'[x]+(1+x)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2c2

√
x+ 2 − 2

√
2 c2 tanh−1

(√
x+ 2√
2

)
+ c1

)
(x+ 2)3/2
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52.1.384 problem 391
Internal problem ID [7118]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 391.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x), x, x) + 4*x*diff(y(x), x) + (x^2+2)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2
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52.1.385 problem 392
Internal problem ID [7119]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 392.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.386 problem 394
Internal problem ID [7120]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 394.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ −
(
x2 + 5

4

)
y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-(x^2+5/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex(x− 1)√
x

+ c2e−x(x+ 1)√
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 53� �
DSolve[x^2*y''[x]-x*y'[x]-(x^2+5/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
π

((ic2x+ c1) sinh(x)− (c1x+ ic2) cosh(x))
√
−ix
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52.1.387 problem 395
Internal problem ID [7121]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 395.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.388 problem 396
Internal problem ID [7122]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 396.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ + 4x4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x^4*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+3*x*y'[x]+4*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.389 problem 398
Internal problem ID [7123]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 398.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)=(x^2+3)*y(x),y(x), singsol=all)� �

y(x) = c1x e
x2
2 + c2

(
ex2

2
√
π erf(x)x+ e−x2

2

)
3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 41� �
DSolve[y''[x]==(x^2+3)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
ex

2
x
(
c1 −

√
π c2 Erf(x)

)
− c2

)
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52.1.390 problem 399
Internal problem ID [7124]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 399.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′ +
(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
2 c1 + c2x e−

x2
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22� �
DSolve[y''[x]+2*x*y'[x]+(x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2 (c2x+ c1)
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52.1.391 problem 400
Internal problem ID [7125]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 400.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + y′ − y

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(x^3*diff(y(x),x$2)+ diff(y(x),x)-1/x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x+ c2x erf
(
i
√
2

2x

)

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 34� �
DSolve[x^3*y''[x]+ y'[x]-1/x*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√

π

2 c2xErfi
(

1√
2 x

)
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52.1.392 problem 401
Internal problem ID [7126]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 401.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.393 problem 402
Internal problem ID [7127]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 402.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(diff(y(x),x),x)+(-8*x^2+4*x)*diff(y(x),x)+(4*x^2-4*x-1)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(-8*x^2+4*x)*y'[x]+(4*x^2-4*x-1)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.394 problem 404
Internal problem ID [7128]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 404.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 sin

(√
3 x

2

)
+ c2e

x
2 cos

(√
3 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]-y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2

(
c1 cos

(√
3 x

2

)
+ c2 sin

(√
3 x

2

))
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52.1.395 problem 405
Internal problem ID [7129]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 405.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((x^2-1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[(x^2-1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1 (c1(x− 1)2 + c2x)√

1− x2

9288



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.396 problem 406
Internal problem ID [7130]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 406.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 2) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-x*(x+2)*diff(y(x),x)+(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2exx

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16� �
DSolve[x^2*y''[x]-x*(x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2ex + c1)
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52.1.397 problem 407
Internal problem ID [7131]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 407.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1) y′′ − (x+ 2) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve((x+1)*diff(y(x),x$2)-(x+2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 2) + c2ex

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 29� �
DSolve[(x+1)*y''[x]-(x+2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x+1 − 2c2(x+ 2)√

2e
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52.1.398 problem 408
Internal problem ID [7132]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 408.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((1-x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 39� �
DSolve[(1-x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1 (c1(x− 1)2 + c2x)√

1− x2
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52.1.399 problem 409
Internal problem ID [7133]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 409.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)

9292



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.400 problem 410
Internal problem ID [7134]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 410.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.152 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)

9293



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.401 problem 411
Internal problem ID [7135]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 411.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
x4 + 6x2 + 1

)
3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 45� �
DSolve[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 − 1 (c2x(x2 + 1) + c1(x− 1)4)√

1− x2

9294



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.402 problem 412
Internal problem ID [7136]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 412.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 3

)
y′′ − 7xy′ + 16y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 75� �
dsolve((x^2+3)*diff(y(x),x$2)-7*x*diff(y(x),x)+16*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x4 − 9x2 + 27

8

)
+ c2

(96x4 − 864x2 + 324) ln
(√

x2 + 3 − x
)

6144

+ (200x3 − 660x)
√
x2 + 3

6144 + 25x4

768 − 75x2

256 + 225
2048


3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 207� �
DSolve[(x^2+3)*y''[x]-7*x*y'[x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

(
3c2
(
8x4 − 72x2

+27
)(

−60RootSum
[
7838208000#14−188281584000#12−241544908800#1+18453344881&,#1 log

(
−1080#1(7560#1(50430777480#1+20338927421)−9387688727006587)+868082003147887664x

(√
x2 + 3 −x

)
+15417510572689690113

)
&
]

−24300RootSum
[
210880720572480000000#14−30882886815600000#12+97825688064000#1+18453344881&,#1 log

(
437400#1(3061800#1(20424464879400#1−20338927421)−9387688727006587)+868082003147887664x

(√
x2 + 3 −x

)
+15417510572689690113

)
&
]

+ tanh−1
(

x√
x2 + 3

))
+ 165c2

√
x2 + 3 x+ 3c1

(
8x4 − 72x2 + 27

)
− 50c2

√
x2 + 3 x3

)
9295



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.403 problem 413
Internal problem ID [7137]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 413.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 8xy′ + 12y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve((x^2-1)*diff(y(x),x$2)+8*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 1)
(x2 − 1)3

+ c2(x3 + 3x)
(x2 − 1)3

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 37� �
DSolve[(x^2-1)*y''[x]+8*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x− 1)3 − c2(3x2 + 1)
3 (x2 − 1)3

9296



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.404 problem 414
Internal problem ID [7138]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 414.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 57� �
dsolve(3*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
e−x2

6
√
6
(
x2+15

)
x+

(
x4+18x2+27

)
erf
(√

6 x

6

)
√
π

)
+ c2

(
x4+18x2+27

)
3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 43� �
DSolve[3*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

6 H−5

(
x√
6

)
+ 1

27c2
(
x4 + 18x2 + 27

)

9297



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.405 problem 415
Internal problem ID [7139]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 415.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

5y′′ − 2xy′ + 10y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 31� �
dsolve(5*diff(y(x),x$2)-2*x*diff(y(x),x)+10*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
4
375x

5 − 4
15x

3 + x

)
+ c2 hypergeom

([
−5
2

]
,

[
1
2

]
,
x2

5

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 77� �
DSolve[5*y''[x]-2*x*y'[x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
5 x(4(x− 5)(x+ 5)x2 + 375)

(
64c1 −

√
π c2 Erfi

(
x√
5

))
+ 10c2e

x2
5 (x2 − 20) (2x2 − 5)

1000

9298



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.406 problem 416
Internal problem ID [7140]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 416.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − 3yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3 x+

c2
(
x6WhittakerM

(
1
3 ,

5
6 ,

x3

3

)
+ (5x3 + 10)WhittakerM

(
4
3 ,

5
6 ,

x3

3

))
ex3

6

x4

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 39� �
DSolve[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x3
3

(
3c1x− c2E 4

3

(
x3

3

))

9299



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.407 problem 417
Internal problem ID [7141]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 417.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2(arctan(x)x+ 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ic1x− c2(xArcTan(x) + 1)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.408 problem 418
Internal problem ID [7142]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 418.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
erf
(
x
√
2

2

)
√
π
(
x2 + 1

)
+

√
2 e−x2

2 x

)
+ c2

(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2 H−3

(
x√
2

)
+ c2

(
x2 + 1

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.409 problem 419
Internal problem ID [7143]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 419.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 6x+ 10

)
y′′ − 4(x− 3) y′ + 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve((x^2-6*x+10)*diff(y(x),x$2)-4*(x-3)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 − 30x+ 60

)
+ c2

(
26
3 + x2 − 6x

)

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 34� �
DSolve[(x^2-6*x+10)*y''[x]-4*(x-3)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3i
(
3c1(x− (3 + i))3 + c2(3(x− 6)x+ 26)

)

9302



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.410 problem 420
Internal problem ID [7144]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 420.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 6x

)
y′′ + (3x+ 9) y′ − 3y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 30� �
dsolve((x^2+6*x)*diff(y(x),x$2)+(3*x+9)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3 + x) + c2(2x2 + 12x+ 9)
√
x

√
6 + x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 66� �
DSolve[(x^2+6*x)*y''[x]+(3*x+9)*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
3π

(
c1(2x(x+ 6) + 9)− πc2(x+ 3)

√
−x(x+ 6)

)
3 4
√
−x2

√
x+ 6

9303



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.411 problem 421
Internal problem ID [7145]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 421.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
t2 − 1

)
y′ + t3y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 39� �
dsolve(t*diff(y(t),t$2)+ (t^2-1)*diff(y(t),t)+t^3*y(t) = 0,y(t), singsol=all)� �

y(t) = c1e−
t2
4 cos

(
t2
√
3

4

)
+ c2e−

t2
4 sin

(
t2
√
3

4

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 48� �
DSolve[t*y''[t]+(t^2-1)*y'[t]+t^3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−
t2
4

(
c2 cos

(√
3 t2

4

)
+ c1 sin

(√
3 t2

4

))

9304



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.412 problem 422
Internal problem ID [7146]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 422.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 2) y′ + (t+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)-t*(t+2)*diff(y(t),t)+(t+2)*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + etc2t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-t*(t+2)*y'[t]+(t+2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
c2e

t + c1
)

9305



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.413 problem 423
Internal problem ID [7147]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 423.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

9306



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.414 problem 424
Internal problem ID [7148]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 424.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x− 3

16

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)-(x-1875/10000)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4 sinh

(
2
√
x
)
+ c2x

1
4 cosh

(
2
√
x
)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]-(x-1875/10000)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2
√
x 4
√
x
(
2c1e4

√
x − c2

)

9307



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.415 problem 425
Internal problem ID [7149]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 425.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/100)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/100)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x

9308



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.416 problem 426
Internal problem ID [7150]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 426.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 2) y′ + (t+ 2) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 13� �
dsolve(t^2*diff(y(t),t$2)-t*(t+2)*diff(y(t),t)+(t+2)*y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + etc2t

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16� �
DSolve[t^2*y''[t]-t*(t+2)*y'[t]+(t+2)*y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → t
(
c2e

t + c1
)

9309



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.417 problem 427
Internal problem ID [7151]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 427.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = 0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2et

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 19� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2(t+ 1)

9310



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.418 problem 428
Internal problem ID [7152]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 428.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + c2et

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] == 0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2t

9311



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.419 problem 429
Internal problem ID [7153]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 429.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.136 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/100)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/100)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x

9312



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.420 problem 430
Internal problem ID [7154]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 430.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(t*diff(y(t),t$2)-(1+t)*diff(y(t),t)+y(t) = 0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2et

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 19� �
DSolve[t*y''[t]-(1+t)*y'[t]+y[t] ==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2(t+ 1)

9313



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.421 problem 431
Internal problem ID [7155]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 431.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(−t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((1-t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t) = 0,y(t), singsol=all)� �

y(t) = tc1 + c2et

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17� �
DSolve[(1-t)*y''[t]+t*y'[t]-y[t] ==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
t − c2t
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.422 problem 432
Internal problem ID [7156]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 432.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.423 problem 433
Internal problem ID [7157]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 433.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 4xy′ + 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve((1+x^2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
−3x2 + 1

)
+ c2

(
x3 − 3x

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 33� �
DSolve[(1+x^2)*y''[x]-4*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3i
(
c2
(
3x2 − 1

)
+ 3c1(x− i)3

)
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52.1.424 problem 434
Internal problem ID [7158]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 434.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 17� �
DSolve[(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.425 problem 435
Internal problem ID [7159]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 435.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 43� �
dsolve(2*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(√

π
(
x2 − 2

)
e−x2

4 erfi
(x
2

)
− 2x

)
+ c2e−

x2
4
(
x2 − 2

)
3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 47� �
DSolve[2*y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4c2
(
x2 − 2

)
F
(x
2

)
+ c1e

−x2
4
(
x2 − 2

)
− c2x

4
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52.1.426 problem 436
Internal problem ID [7160]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 436.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.427 problem 437
Internal problem ID [7161]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 437.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve((1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17� �
DSolve[(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.428 problem 438
Internal problem ID [7162]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 438.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.429 problem 439
Internal problem ID [7163]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 439.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 4

)
y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 43� �
dsolve((4-x^2)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
x2 − 4

) 3
4 LegendreP

(√
3 − 1

2 ,
3
2 ,

x

2

)
+ c2

(
x2 − 4

) 3
4 LegendreQ

(√
3 − 1

2 ,
3
2 ,

x

2

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 58� �
DSolve[(4-x^2)*y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 4

)3/4 (
c1P

3
2
− 1

2+
√
3

(x
2

)
+ c2Q

3
2
− 1

2+
√
3

(x
2

))
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52.1.430 problem 440
Internal problem ID [7164]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 440.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)

9323



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.431 problem 441
Internal problem ID [7165]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 441.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.432 problem 442
Internal problem ID [7166]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 442.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.433 problem 444
Internal problem ID [7167]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 444.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve((x^2-2*x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(2*x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2ex

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 18� �
DSolve[(x^2-2*x)*y''[x]+(2-x^2)*y'[x]+(2*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1e

x
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52.1.434 problem 445
Internal problem ID [7168]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 445.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 1) y′′ − 2y′ − (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((2*x+1)*diff(y(x),x$2)-2*diff(y(x),x)-(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2exx

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 29� �
DSolve[(2*x+1)*y''[x]-2*y'[x]-(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
(
c2e

2x+1x+ c1
)
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52.1.435 problem 446
Internal problem ID [7169]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 446.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+(4*x-8*x^2)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.436 problem 447
Internal problem ID [7170]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 447.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.437 problem 448
Internal problem ID [7171]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 448.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x(x− 1) y′ +
(
x2 − 2x+ 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x$2)+2*x*(x-1)*diff(y(x),x)+(x^2-2*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x + c2x
2e−x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]+2*x*(x-1)*y'[x]+(x^2-2*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx(c2x+ c1)
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52.1.438 problem 449
Internal problem ID [7172]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 449.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(2x− 1) y′ +
(
x2 − x− 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-x*(2*x-1)*diff(y(x),x)+(x^2-x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
x

+ c2exx

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]-x*(2*x-1)*y'[x]+(x^2-x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(c1
x
+ c2x

2

)
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52.1.439 problem 450
Internal problem ID [7173]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 450.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− 2x) y′′ + 2y′ + (2x− 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((1-2*x)*diff(y(x),x$2)+2*diff(y(x),x)+(2*x-3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2x e−x

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 48� �
DSolve[(1-2*x)*y''[x]+2*y'[x]+(2*x-3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
√
1− 2x (c1e2x − ec2x)√

2x− 1
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52.1.440 problem 451
Internal problem ID [7174]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 451.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (4x+ 1) y′ + (2x+ 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(2*x*diff(y(x),x$2)+(4*x+1)*diff(y(x),x)+(2*x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2
√
x e−x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[2*x*y''[x]+(4*x+1)*y'[x]+(2*x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
(
2c2

√
x + c1

)
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52.1.441 problem 452
Internal problem ID [7175]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 452.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 1) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

x
(
c2x

2 + 2c1
)
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52.1.442 problem 453
Internal problem ID [7176]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 453.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*(x+1)*diff(y(x),x)+(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x ex

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20� �
DSolve[4*x^2*y''[x]-4*x*(x+1)*y'[x]+(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2ex + c1)
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52.1.443 problem 454
Internal problem ID [7177]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 454.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2− 2x) y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex +
c2ex
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
x
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52.1.444 problem 455
Internal problem ID [7178]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 455.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14� �
DSolve[x^2*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2x+ c1)
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52.1.445 problem 456
Internal problem ID [7179]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 456.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 2) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-(2*x+2)*diff(y(x),x)+(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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52.1.446 problem 457
Internal problem ID [7180]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 457.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.447 problem 458
Internal problem ID [7181]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 458.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (4x+ 1) y′ + (4x+ 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x$2)-(4*x+1)*diff(y(x),x)+(4*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 25� �
DSolve[x*y''[x]-(4*x+1)*y'[x]+(4*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x(c2x2 + 2c1
)
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52.1.448 problem 460
Internal problem ID [7182]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 460.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)
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52.1.449 problem 461
Internal problem ID [7183]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 461.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 1)xy′′ − 2
(
2x2 − 1

)
y′ − 4(x+ 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve((2*x+1)*x*diff(y(x),x$2)-2*(2*x^2-1)*diff(y(x),x)-4*(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2e2x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 28� �
DSolve[(2*x+1)*x*y''[x]-2*(2*x^2-1)*y'[x]-4*(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
2x+1x+ c1√

e x
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52.1.450 problem 462
Internal problem ID [7184]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 462.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x

)
y′′ +

(
−x2 + 2

)
y′ + (2x− 2) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve((x^2-2*x)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)+(2*x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2ex

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18� �
DSolve[(x^2-2*x)*y''[x]+(2-x^2)*y'[x]+(2*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
2 + c1e

x
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52.1.451 problem 463
Internal problem ID [7185]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 463.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (4x+ 1) y′ + (4x+ 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x$2)-(4*x+1)*diff(y(x),x)+(4*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2e2xx2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25� �
DSolve[x*y''[x]-(4*x+1)*y'[x]+(4*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

2x(c2x2 + 2c1
)
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52.1.452 problem 464
Internal problem ID [7186]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 464.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve((3*x-1)*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)-(6*x-8)*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2x e−x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(3*x-1)*y''[x]-(3*x+2)*x*y'[x]-(6*x-8)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

9345



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.453 problem 465
Internal problem ID [7187]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 465.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1)2 y′′ − 2(x+ 1) y′ −
(
x2 + 2x− 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve((x+1)^2*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)-(x^2+2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x) (x+ 1) + c2 cosh(x) (x+ 1)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 147� �
DSolve[(x+1)^2*y''[x]-2*(x+1)*x*y'[x]-(x^2+2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2
1
2 i
(√

7 +i
)
e
−
((√

2 −1
)
(x+1)

)
(x

+ 1)
1
2 i
(√

7 +i
)(

c1HypergeometricU
(
1
2

(
1−

√
2 + i

√
7
)
, 1 + i

√
7 , 2

√
2 (x+ 1)

)
+ c2L

i
√
7

1
2

(
−1+

√
2 −i

√
7
)(2√2 (x+ 1)

))
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52.1.454 problem 466
Internal problem ID [7188]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 466.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+(4*x-8*x^2)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.455 problem 467
Internal problem ID [7189]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 467.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(4*x-8*x^2)*y'[x]+(4*x^2-4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.456 problem 468
Internal problem ID [7190]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 468.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x+ 1) y′′ − 2y′ − (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve((2*x+1)*diff(y(x),x$2)-2*diff(y(x),x)-(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2exx

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29� �
DSolve[(2*x+1)*y''[x]-2*y'[x]-(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
(
c2e

2x+1x+ c1
)
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52.1.457 problem 469
Internal problem ID [7191]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 469.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 2) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-(2*x+2)*diff(y(x),x)+(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 29� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(x+2)*y[x]==6*x^3*Exp[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

x
(
9x4 + 2c2x3 + 6c1

)
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52.1.458 problem 470
Internal problem ID [7192]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 470.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.459 problem 472
Internal problem ID [7193]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 472.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
−16x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(3-16*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh (2x) + c2

√
x cosh (2x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 32� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(3-16*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−2x√x
(
c2e

4x + 4c1
)

9352



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.460 problem 473
Internal problem ID [7194]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 473.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4xy′ +
(
4x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sin(x) + c2

√
x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]-4*x*y'[x]+(4*x^2+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ix
√
x
(
2c1 − ic2e

2ix)
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52.1.461 problem 474
Internal problem ID [7195]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 474.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ −
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)-(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sinh(x) + c2x cosh(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25� �
DSolve[x^2*y''[x]-2*x*y'[x]-(x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−xx+ 1

2c2e
xx
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52.1.462 problem 475
Internal problem ID [7196]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 475.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(x+ 1) y′ +
(
x2 + 2x+ 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+1)*diff(y(x),x)+(x^2+2*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1x+ c2exx2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eixx(c1HypergeometricU(−i, 0,−2ix) + c2L
−1
i (−2ix))
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52.1.463 problem 476
Internal problem ID [7197]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 476.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(x+ 2) y′ +
(
x2 + 4x+ 6

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)-2*x*(x+2)*diff(y(x),x)+(x^2+4*x+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2 + c2exx3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]-2*x*(x+2)*y'[x]+(x^2+4*x+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx2(c2x+ c1)
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52.1.464 problem 477
Internal problem ID [7198]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 477.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 4xy′ +
(
x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)-4*x*diff(y(x),x)+(x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 sin(x) + c2 cos(x)x2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]-4*x*y'[x]+(x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ixx2(2c1 − ic2e
2ix)
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52.1.465 problem 478
Internal problem ID [7199]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 478.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.466 problem 479
Internal problem ID [7200]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 479.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4x(x+ 1) y′ + (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(4*x^2*diff(y(x),x$2)-4*x*(x+1)*diff(y(x),x)+(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x ex

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[4*x^2*y''[x]-4*x*(x+1)*y'[x]+(2*x+3)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2ex + c1)
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52.1.467 problem 480
Internal problem ID [7201]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 480.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(3x− 1) y′′ − (2 + 3x) y′ − (6x− 8) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve((3*x-1)*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)-(6*x-8)*y(x)=0,y(x), singsol=all)� �

y(x) = e2xc1 + c2x e−x

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 35� �
DSolve[(3*x-1)*y''[x]-(3*x+2)*y'[x]-(6*x-8)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2 (c1e3x + 2ec2x)√

2
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52.1.468 problem 481
Internal problem ID [7202]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 481.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 71� �
dsolve((2+x)*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−x

(
x2 − 6x+ 4

)
(x+ 2)3

+ c2
(
e−2−x

(
x2 − 6x+4

)
(x+2)3 expIntegral (1,−2− x) + x4 − x3 − 18x2 − 22x+8

)
3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 65� �
DSolve[(2+x)*y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−x((x− 6)x+ 4)(x+ 2)3(c2 Ei(x+ 2) + 3840c1) + e2c2(x(x(−x2 + x+ 18) + 22)− 8)
960e
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52.1.469 problem 482
Internal problem ID [7203]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 482.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(x+ 4) y′ + (−x+ 2) y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 50� �
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 6x+ 3)
x

+ c2((3x3 + 18x2 + 9x) ln(x) + 51x2 + 48x+ 1)
x2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 51� �
DSolve[x^2*(1-x)*y''[x]+x*(4+x)*y'[x]+(2-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1x(x(x+ 6) + 3)− c2(51x2 + 48x+ 3(x(x+ 6) + 3)x log(x) + 1)
3x2
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52.1.470 problem 483
Internal problem ID [7204]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 483.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(2x+ 1) y′ − (4 + 6x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 46� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1+2*x)*diff(y(x),x)-(4+6*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(12 ln(x)x4 − 12 ln (x+ 1)x4 + 12x3 − 6x2 + 4x− 3)

x2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 50� �
DSolve[x^2*(1+x)*y''[x]+x*(1+2*x)*y'[x]-(4+6*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 + c2(12x4(log(x)− log(x+ 1)) + 2(6x2 − 3x+ 2)x− 3)

12x2
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52.1.471 problem 484
Internal problem ID [7205]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 484.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x2 + 1
)
y′′ + x

(
2x2 + 4

)
y′ + 2

(
−x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 43� �
dsolve(x^2*(1+2*x^2)*diff(y(x),x$2)+x*(4+2*x^2)*diff(y(x),x)+2*(1-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+

c2
(
3 arcsinh

(
x
√
2
)
x+

√
2

√
2x2 + 1 (x2 − 1)

)
x2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 67� �
DSolve[x^2*(1+2*x^2)*y''[x]+x*(4+2*x^2)*y'[x]+2*(1-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2c2

√
2x2 + 1 + 2x

(
c2x

√
2x2 + 1 + c1

)
+ 3

√
2 c2x sinh−1

(√
2 x
)

2x2
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52.1.472 problem 485
Internal problem ID [7206]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 485.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 2
)
y′′ + 2x

(
x2 + 5

)
y′ + 2

(
−x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 61� �
dsolve(x^2*(2+x^2)*diff(y(x),x$2)+2*x*(x^2+5)*diff(y(x),x)+2*(3-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 8)
x

+
c2

(
(x4 + 8x2) arctanh

( √
2√

x2 + 2

)
+ (−x2 + 4)

√
2

√
x2 + 2

)
x3

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 85� �
DSolve[x^2*(2+x^2)*y''[x]+2*x*(x^2+5)*y'[x]+2*(3-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
−2x2

(
32c1(x2 + 8) + c2

√
x2 + 2

)
+ 8c2

√
x2 + 2 +

√
2 c2(x2 + 8)x2 tanh−1

(√
x2 + 2√

2

)
64x3
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52.1.473 problem 486
Internal problem ID [7207]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 486.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 6xy′ + 6y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve((1+x^2)*diff(y(x),x$2)+6*x*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 + 1)2
+ c2(x2 − 1)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29� �
DSolve[(1+x^2)*y''[x]+6*x*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2

(x2 + 1)2
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52.1.474 problem 487
Internal problem ID [7208]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 487.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve((1+x^2)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2(arctan(x)x+ 1)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23� �
DSolve[(1+x^2)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ic1x− c2(xArcTan(x) + 1)
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52.1.475 problem 488
Internal problem ID [7209]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 488.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 8xy′ + 20y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve((1+x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
5x4 − 10x2 + 1

)
+ c2

(
x5 − 10x3 + 5x

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 38� �
DSolve[(1+x^2)*y''[x]-8*x*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5ic2

(
5
(
x2 − 2

)
x2 + 1

)
+ c1(1 + ix)5
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52.1.476 problem 489
Internal problem ID [7210]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 489.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 8xy′ − 12y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve((1-x^2)*diff(y(x),x$2)-8*x*diff(y(x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 1)
(x2 − 1)3

+ c2(x3 + 3x)
(x2 − 1)3

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 37� �
DSolve[(1-x^2)*y''[x]-8*x*y'[x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x− 1)3 − c2(3x2 + 1)
3 (x2 − 1)3
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52.1.477 problem 490
Internal problem ID [7211]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 490.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 47� �
dsolve((1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

+
c2 LegendreQ

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 66� �
DSolve[(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2Q

3
4
1
4

(
i
√
2 x
)

(2x2 + 1)3/8
+ 2i 4

√
2 c1x

(2x2 + 1)3/4Gamma
(1
4

)
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52.1.478 problem 491
Internal problem ID [7212]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 491.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 5xy′ − 4y = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 45� �
dsolve((1-x^2)*diff(y(x),x$2)-5*x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 − 1)
3
2
+

c2
(
− ln

(
x+

√
x2 − 1

)
x+

√
x2 − 1

)
(x2 − 1)

3
2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 49� �
DSolve[(1-x^2)*y''[x]-5*x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−c2

√
x2 − 1 + c2x tanh−1

(
x√

x2 − 1

)
+ c1x

(x2 − 1)3/2
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52.1.479 problem 492
Internal problem ID [7213]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 492.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 10xy′ + 28y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 38� �
dsolve((1+x^2)*diff(y(x),x$2)-10*x*diff(y(x),x)+28*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
1 + 35

3 x4 − 14x2
)
+ c2

(
x7 + 21x5 − 105x3 + 35x

)
3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 40� �
DSolve[(1+x^2)*y''[x]-10*x*y'[x]+28*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
105c2

(
35x4 − 42x2 + 3

)
− c1(x− i)6(x+ 6i)
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52.1.480 problem 493
Internal problem ID [7214]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 493.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 erf

(
i
√
2 x

2

)
x e−x2

2 + 2
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.481 problem 495
Internal problem ID [7215]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 495.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 − 8x+ 11

)
y′′ − 16(x− 2) y′ + 36y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 45� �
dsolve((11-8*x+2*x^2)*diff(y(x),x$2)-16*(x-2)*diff(y(x),x)+36*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−31

5 + x3 − 6x2 + 111
10 x

)
+ c2

(
x6 − 12x5 + 165

2 x4 − 16577
8 − 5445

4 x2 + 3267x
)

3 Solution by Mathematica
Time used: 0.42 (sec). Leaf size: 87� �
DSolve[(11-8*x+2*x^2)*y''[x]-16*(x-2)*y'[x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1
(
2x+ 5i

√
6 − 4

)
(2(x− 4)x+ 11)2

(
2ix+

√
6 − 4i

)3
2
(
−2ix+

√
6 + 4i

)2
+ 1

15ic2(x− 2)(10(x− 4)x+ 31)
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52.1.482 problem 496
Internal problem ID [7216]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 496.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x− 3) y′ + 3y = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+(x-3)*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
3
2 ,

1
2 ,−

(x− 3)2

2

)
+ c2KummerU

(
3
2 ,

1
2 ,−

(x− 3)2

2

)

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 58� �
DSolve[y''[x]+(x-3)*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2(x− 4)(x− 2)F

(
x−3√
2

)
√
2

+ c1e
− 1

2 (x−6)x(x− 4)(x− 2)− 1
2c2(x− 3)
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52.1.483 problem 497
Internal problem ID [7217]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 497.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 8x+ 14

)
y′′ − 8(x− 4) y′ + 20y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 45� �
dsolve((x^2-8*x+14)*diff(y(x),x$2)-8*(x-4)*diff(y(x),x)+20*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
x5 − 140x3 + 1120x2 − 3500x+ 4032

)
+ c2

(
1604
5 + x4 − 16x3 + 100x2 − 288x

)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 76� �
DSolve[(x^2-8*x+14)*y''[x]+8*(x-4)*y'[x]+20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1P

3
1
2 i
(
i+

√
31
)( x−4√

2

)
+ c2Q

3
1
2 i
(
i+

√
31
)( x−4√

2

)
((x− 8)x+ 14)3/2
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52.1.484 problem 498
Internal problem ID [7218]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 498.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 4x+ 5

)
y′′ − 20(x+ 1) y′ + 60y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 55� �
dsolve((2*x^2+4*x+5)*diff(y(x),x$2)-20*(x+1)*diff(y(x),x)+60*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−7
4 +x5+5x4+5x3−5x2− 31

4 x

)
+c2

(
x6+ 155

8 − 75
2 x4−100x3− 225

4 x2+30x
)

3 Solution by Mathematica
Time used: 0.369 (sec). Leaf size: 73� �
DSolve[(2*x^2+4*x+5)*y''[x]-20*(x+1)*y'[x]+60*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
(2x(x+ 2) + 5)5/2

(
c1
(
2ix+

√
6 + 2i

)6
+ 4c2(x+ 1)(2x(x+ 2)− 7)(2x(x+ 2) + 1)

)
(4x(x+ 2) + 10)5/2
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52.1.485 problem 499
Internal problem ID [7219]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 499.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x3 + 1

)
y′′ + 7x2y′ + 9yx = 0

3 Solution by Maple
Time used: 0.308 (sec). Leaf size: 28� �
dsolve((1+x^3)*diff(y(x),x$2)+7*x^2*diff(y(x),x)+9*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[1, 1] ,

[
2
3

]
,−x3

)
+ c2x

(x3 + 1)
4
3

3 Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 113� �
DSolve[(1+x^3)*y''[x]+7*x^2*y'[x]+9*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c2x

(
−2

√
3 ArcTan

( √
3 x

2
3
√
x3 + 1 +x

)
− 2 log

(
3
√
x3 + 1 − x

)
+ log

(
3
√
x3 + 1 x+ (x3 + 1)2/3 + x2

))
− 6c2 3

√
x3 + 1 + 6c1x

6 (x3 + 1)4/3
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52.1.486 problem 500
Internal problem ID [7220]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 500.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x5 + 1

)
y′′ + 14x4y′ + 10x3y = 0

3 Solution by Maple
Time used: 0.21 (sec). Leaf size: 30� �
dsolve((1+2*x^5)*diff(y(x),x$2)+14*x^4*diff(y(x),x)+10*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(2x5 + 1)
2
5
+ c2 hypergeom

([
1
5 , 1
]
,

[
4
5

]
,−2x5

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+2*x^5)*y''[x]+14*x^4*y'[x]+10*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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52.1.487 problem 501
Internal problem ID [7221]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 501.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x6y′ + 7x5y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 62� �
dsolve(diff(y(x),x$2)+x^6*diff(y(x),x)+7*x^5*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x7
7 x+ c2

(
7 6

7
(
−x7) 1

7 e−x7
7 Γ
(
6
7

)
− 7 6

7
(
−x7) 1

7 e−x7
7 Γ
(
6
7 ,−

x7

7

)
+ 7
)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 39� �
DSolve[y''[x]+x^6*y'[x]+7*x^5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
7e

−x7
7

(
7c1x− c2E 8

7

(
−x7

7

))
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52.1.488 problem 502
Internal problem ID [7222]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 502.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x8 + 1

)
y′′ − 16x7y′ + 72x6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve((1+x^8)*diff(y(x),x$2)-16*x^7*diff(y(x),x)+72*x^6*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
1− 9x8

7

)
+ c2

(
x9 − 9

7x
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1+x^8)*y''[x]-16*x^7*y'[x]+72*x^6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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52.1.489 problem 503
Internal problem ID [7223]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 503.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x5y′ + 6x4y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)+x^5*diff(y(x),x)+6*x^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x6
6 x+

c2
(
−(−x6)

5
6 6 1

6 + x6e−x6
6

(
Γ
(5
6

)
− Γ

(
5
6 ,−

x6

6

)))
x5

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 39� �
DSolve[y''[x]+x^5*y'[x]+6*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x6
6

(
6c1x− c2E 7

6

(
−x6

6

))
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52.1.490 problem 504
Internal problem ID [7224]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 504.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1 + 3x) y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 42� �
dsolve((1+3*x)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
3 KummerM

(
−19

9 ,−1
9 ,

1
9 + x

3

)
+ c2e−

x
3
(
3x2 − 17x− 6

)(1
9 + x

3

) 1
9

3 Solution by Mathematica
Time used: 0.833 (sec). Leaf size: 106� �
DSolve[(1+3*x)*y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e−

x
3−

1
9

(
−1

32
8/9c2(x− 6)(3x+ 1)2E 1

9

(1
9(−3x− 1)

)
− 28/9c2e

x
3+

1
9 (9x2 − 48x− 26) + 1520c1(x− 6)(3x+ 1)10/9

)
380 217/18

9383



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.491 problem 505
Internal problem ID [7225]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 505.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
3x2 + x+ 1

)
y′′ + (2 + 15x) y′ + 12y = 0

3 Solution by Maple
Time used: 0.33 (sec). Leaf size: 305� �
dsolve((1+x+3*x^2)*diff(y(x),x$2)+(2+15*x)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �
y(x)

=

c1
(
i
√
11 − 6x− 1

) 3
2 e

√
11 arctan

(
(6x+1)

√
11

11

)
22 hypergeom

√1078 + 66i
√
11

44 + 1
2 −

√
1078− 66i

√
11

44 ,

√
1078 + 66i

√
11

44 + 1
2 −

√
1078− 66i

√
11

44

 ,

1−
√

1078− 66i
√
11

22

 ,−
i

√
11

(
i

√
11 +6x+1

)
22

 (−36x2 − 12x− 12)
i
√
11

44

(3x2 + x+ 1)
3
2

+

c2
(
i
√
11 + 6x+ 1

) 5
4−

i
√
11

44
(
i
√
11 − 6x− 1

) 5
4+

i
√
11

44 e

√
11 arctan

(
(6x+1)

√
11

11

)
22 hypergeom

√1078 + 66i
√
11

44 + 1
2 +

√
1078− 66i

√
11

44 ,

√
1078 + 66i

√
11

44 + 1
2 +

√
1078− 66i

√
11

44

 ,

1 +
√

1078− 66i
√
11

22

 ,−
i

√
11

(
i

√
11 +6x+1

)
22


(3x2 + x+ 1)

5
4

9384



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

3 Solution by Mathematica
Time used: 1.83 (sec). Leaf size: 181� �
DSolve[(1+x+3*x^2)*y''[x]+(2+15*x)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 12
√
2 4
√
3
(
−6ix+

√
11 − i

) 1
44 i
(√

11 +66i
) (

6ix+
√
11

+i
)− 3

2−
i

4
√
11 xe

ArcTan
(

6x+1√
11

)
2
√
11

c2

∫ x

1

(
−6iK[1] +

√
11 − i

) 1
2−

i

2
√
11
(
6iK[1] +

√
11 + i

) 1
2+

i

2
√
11

K[1]2 dK[1]

+ c1
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52.1.492 problem 506
Internal problem ID [7226]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 506.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + (x+ 1) y′ + 3y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 58� �
dsolve((2+x)*diff(y(x),x$2)+(1+x)*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−xx(x− 4) (x+ 2)2

+ c2
(
e−2−xx(x− 4) (x+ 2)2 expIntegral (1,−2− x) + x3 − x2 − 10x− 6

)
3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 64� �
DSolve[(2+x)*y''[x]+(1+x)*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x−1((x− 4)x(x+ 2)2(c2 Ei(x+ 2) + 384c1)− c2e
x+2(x((x− 1)x− 10)− 6))

96
√
2
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52.1.493 problem 507
Internal problem ID [7227]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 507.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 4) y′′ + (x+ 2) y′ + 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
dsolve((4+x)*diff(y(x),x$2)+(2+x)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−xx(x+ 4)3 + c2

(
e−x−4x(x+ 4)3 expIntegral (1,−x− 4) + x3 + 9x2 + 22x+ 6

)
3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 54� �
DSolve[(4+x)*y''[x]+(2+x)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24
(
e−x−4x(x+ 4)3

(
c2 Ei(x+ 4) + 24e4c1

)
− c2(x(x(x+ 9) + 22) + 6)

)
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52.1.494 problem 508
Internal problem ID [7228]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 508.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 3x

)
y′′ + 10(x+ 1) y′ + 8y = 0

3 Solution by Maple
Time used: 0.307 (sec). Leaf size: 38� �
dsolve((3*x+2*x^2)*diff(y(x),x$2)+10*(1+x)*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
1 + 2x

3

) 1
3 (x+ 2)

(2x+ 3)x 7
3

+ c2 hypergeom
(
[2, 2] ,

[
10
3

]
,−2x

3

)

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 167� �
DSolve[(3*x+2*x^2)*y''[x]+10*(1+x)*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

22/3c2(x+ 2)

log
(
2x2/3 + 22/3 3

√
2x+ 3 3

√
x + 3

√
2 (2x+ 3)2/3

)
− 2 log

(
22/3 3

√
2x+ 3 − 2 3

√
x
)
+ 2

√
3 cot−1

 22/3
3
√
2x+ 3
3
√
x

+1
√
3


+ 4c1(x+ 2)− 8c2 3

√
x (2x+ 3)2/3

4x7/3(2x+ 3)2/3
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52.1.495 problem 509
Internal problem ID [7229]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 509.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − (6− 7x) y′ + 8y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve(x^2*diff(y(x),x$2)-(6-7*x)*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
6
x (x− 2)
x5 +

c2
(
108 e− 6

x (x− 2) expIntegral
(
1,− 6

x

)
+ x3 + 12x2 − 36x

)
x5

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 49� �
DSolve[x^2*y''[x]-(6-7*x)*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2e−6/x(x− 2)

(
c1 − 54c2 Ei

( 6
x

))
+ c2x(x(x+ 12)− 36)

2x5
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52.1.496 problem 510
Internal problem ID [7230]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 510.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + x+ 1

)
y′′ + (1 + 7x) y′ + 2y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 79� �
dsolve((1+x+2*x^2)*diff(y(x),x$2)+(1+7*x)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

1
2 , 2
]
,

[
7
4 − 3i

√
7

28

]
,
1
2 + (−4ix− i)

√
7

14

)

+ c2
(
i
√
7 + 4x+ 1

)− 3
4+

3i
√
7

28
(
i
√
7 − 4x− 1

)− 3
4−

3i
√
7

28 (x+ 1)

3 Solution by Mathematica
Time used: 1.044 (sec). Leaf size: 102� �
DSolve[(1+x+2*x^2)*y''[x]+(1+7*x)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(x+ 1)e
3ArcTan

(
4x+1√

7

)
2
√
7

c2
∫ x

1
e
−

3ArcTan
(

4K[1]+1√
7

)
2
√
7

(K[1]+1)2 4
√
2K[1]2 +K[1] + 1

dK[1] + c1


(2x2 + x+ 1)3/4
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52.1.497 problem 511
Internal problem ID [7231]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 511.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 3) y′′ + (2x+ 1) y′ − (−x+ 2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve((3+x)*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)-(2-x)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−xx(6 + x)
(
x2 + 9x+ 27

) (
x2 + 3x+ 9

)
3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 29� �
DSolve[(3+x)*y''[x]+(1+2*x)*y'[x]-(2-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x−3(c2(x+ 3)6 + 6c1
)
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52.1.498 problem 512
Internal problem ID [7232]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 512.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3xy′ +
(
2x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 56� �
dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x e−x2

2 + erfi
(
x
√
2

2

)
√
π

√
2 e−x2(x− 1) (x+ 1)

)
+ c2e−x2(

x2 − 1
)

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 60� �
DSolve[y''[x]+3*x*y'[x]+(4+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
((

x2 − 1
)(√

2π c2 Erfi
(

x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.499 problem 513
Internal problem ID [7233]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 513.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(4x+ 2) y′′ − 4y′ − (6 + 4x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve((2+4*x)*diff(y(x),x$2)-4*diff(y(x),x)-(6+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2exx

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 29� �
DSolve[(2+4*x)*y''[x]-4*y'[x]-(6+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x− 1
2
(
c2e

2x+1x+ c1
)
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52.1.500 problem 514
Internal problem ID [7234]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 514.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 3xy′ +
(
2x2 + 5

)
y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 84� �
dsolve(diff(y(x),x$2)-3*x*diff(y(x),x)+(5+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
− erfi

(
x
√
2

2

)
√
2

√
π
(
x6− 15x4+45x2− 15

)
ex2

2 +2x ex2(
x2− 11

) (
x2− 3

))
+ c2e

x2
2
(
x6 − 15x4 + 45x2 − 15

)
3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 78� �
DSolve[y''[x]-3*x*y'[x]+(5+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e

x2
2 (x6 − 15x4 + 45x2 − 15)

(√
2π c2 Erfi

(
x√
2

)
+ 1440c1

)
− 2c2ex

2
x(x4 − 14x2 + 33)

1440
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52.1.501 problem 515
Internal problem ID [7235]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 515.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ + 5xy′ +
(
2x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(2*diff(y(x),x$2)+5*x*diff(y(x),x)+(4+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2e−x2 erf

(
i
√
3 x

2

)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 42� �
DSolve[2*y''[x]+5*x*y'[x]+(4+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x2

(
√
3π c2 Erfi

(√
3 x

2

)
+ 3c1

)
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52.1.502 problem 516
Internal problem ID [7236]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 516.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.503 problem 517
Internal problem ID [7237]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 517.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(2+4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(2+4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.1.504 problem 518
Internal problem ID [7238]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 518.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

3 Solution by Maple
Time used: 1.997 (sec). Leaf size: 362� �
dsolve(2*x^2*(1+x+x^2)*diff(y(x),x$2)+x*(9+11*x+11*x^2)*diff(y(x),x)+(6+10*x+7*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

=
c1e−

√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

(
1−i

√
3

1+i

√
3
, 0, 0, 52 ,

1
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

)(
2x+ 1 + i

√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x2

+

c2e−
√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

1−i

√
3

1+i

√
3
, 16(

1+i

√
3
)3(

−1+i

√
3
)2 ,

1
2 , 3,

3
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

(2x+ 1 + i
√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 1.683 (sec). Leaf size: 93� �
DSolve[2*x^2*(1+x+x^2)*y''[x]+x*(9+11*x+11*x^2)*y'[x]+(6+10*x+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x2 + x+ 1 e

−
ArcTan

(
2x+1√

3

)
√
3

c2
∫ x

1
e

ArcTan
(

2K[1]+1√
3

)
√
3√

K[1] (K[1]2+K[1]+1)3/2
dK[1] + c1


x2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.505 problem 519
Internal problem ID [7239]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 519.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

3x2y′′ + 2x
(
−2x2 + x+ 1

)
y′ +

(
−8x2 + 2x

)
y = 0

3 Solution by Maple
Time used: 0.454 (sec). Leaf size: 38� �
dsolve(3*x^2*diff(y(x),x$2)+2*x*(1+x-2*x^2)*diff(y(x),x)+(2*x-8*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3 e

2x(x−1)
3 + c2HB

(
−1
3 ,

√
6
3 ,−7

3 ,
4
√
6

9 ,−
√
6 x

3

)

3 Solution by Mathematica
Time used: 1.153 (sec). Leaf size: 53� �
DSolve[3*x^2*y''[x]+2*x*(1+x-2*x^2)*y'[x]+(2*x-8*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
2
3 (x−1)x 3

√
x

(
c2

∫ x

1

e−
2
3 (K[1]−1)K[1]

K[1]4/3 dK[1] + c1

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.506 problem 520
Internal problem ID [7240]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 520.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

12x2(x+ 1) y′′ + x
(
3x2 + 35x+ 11

)
y′ −

(
−5x2 − 10x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.635 (sec). Leaf size: 51� �
dsolve(12*x^2*(1+x)*diff(y(x),x$2)+x*(11+35*x+3*x^2)*diff(y(x),x)-(1-10*x-5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) =

c1e−
x
4 HeunC

(1
4 ,−

7
12 ,−

3
4 ,−

1
12 ,

1
2 ,−x

)
(x+ 1)

3
4 x

1
4

+
c2e−

x
4 HeunC

(1
4 ,

7
12 ,−

3
4 ,−

1
12 ,

1
2 ,−x

)
x

1
3

(x+ 1)
3
4

3 Solution by Mathematica
Time used: 10.109 (sec). Leaf size: 61� �
DSolve[12*x^2*(1+x)*y''[x]+x*(11+35*x+3*x^2)*y'[x]-(1-10*x-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/4

(
c2
∫ x

1
e
K[1]
4

K[1]5/12 4
√
K[1] + 1

dK[1] + c1

)
4
√
x (x+ 1)3/4
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.507 problem 521
Internal problem ID [7241]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 521.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3y′ + 4y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+3*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
3x
2 sin

(√
7 x

2

)
+ c2e−

3x
2 cos

(√
7 x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[y''[x]+3*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x/2

(
c2 cos

(√
7 x

2

)
+ c1 sin

(√
7 x

2

))
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.508 problem 522
Internal problem ID [7242]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 522.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

18x2(x+ 1) y′′ + 3x
(
x2 + 11x+ 5

)
y′ −

(
−5x2 − 2x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.605 (sec). Leaf size: 41� �
dsolve(18*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x+x^2)*diff(y(x),x)-(1-2*x-5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) =

c1e−
x
6 HeunC

(1
6 ,−

1
2 ,−

1
6 ,−

5
36 ,

1
4 ,−x

)
x

1
6

+ c2e−
x
6 HeunC

(
1
6 ,

1
2 ,−

1
6 ,−

5
36 ,

1
4 ,−x

)
x

1
3

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 60� �
DSolve[18*x^2*(1+x)*y''[x]+3*x*(5+11*x+x^2)*y'[x]-(1-2*x-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/6

(
c2
∫ x

1
e
K[1]
6√

K[1] (K[1]+1)7/6
dK[1] + c1

)
6

√
x

x+ 1
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.509 problem 523
Internal problem ID [7243]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 523.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(2x+ 3) y′ − (1− x) y = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x$2)+x*(3+2*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

4 ,
3
4 , x
)
e−x

2

x
3
4

+ c2e−x

x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33� �
DSolve[2*x^2*y''[x]+x*(3+2*x)*y'[x]-(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x
(
c2x

3/2L
3
2
− 3

2
(x) + c1

)
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.510 problem 524
Internal problem ID [7244]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 524.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + x(5 + x) y′ − (2− 3x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(2*x^2*diff(y(x),x$2)+x*(5+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−x

2 +
c2

(
ie−x

2x
5
2
√
π

√
2 erf

(
i

√
2
√
x

2

)
+ 2x2 + 2x+ 6

)
x2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 59� �
DSolve[2*x^2*y''[x]+x*(5+x)*y'[x]-(2-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
15c2e

−x/2xE 1
2

(
−x

2

)
− 2c2(x2 + x+ 3)

15x2 + c1e
−x/2√x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.511 problem 525
Internal problem ID [7245]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 525.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − y = 0

3 Solution by Maple
Time used: 0.218 (sec). Leaf size: 29� �
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

6 ,
2
3 ,

x
3

)
e−x

6

x
1
6

+ c2e−
x
3

x
1
3

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 39� �
DSolve[3*x^2*y''[x]+x*(1+x)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/3

(
c2 − c1x

4/3E− 1
3

(
−x

3

))
3
√
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.512 problem 526
Internal problem ID [7246]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 526.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − xy′ + (1− 2x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x$2)-x*diff(y(x),x)+(1-2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sinh

(
2
√
x
)
+ c2

√
x cosh

(
2
√
x
)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 41� �
DSolve[2*x^2*y''[x]-x*y'[x]+(1-2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2
√
x
√
x
(
2c1e4

√
x − c2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.513 problem 527
Internal problem ID [7247]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 527.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ + x(x+ 1) y′ − (1 + 3x) y = 0

3 Solution by Maple
Time used: 0.122 (sec). Leaf size: 33� �
dsolve(3*x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
(
x2 + 20x+ 70

)
+

c2e−
x
3 hypergeom

(
[3],
[
−1

3

]
, x3
)

x
1
3

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 70� �
DSolve[3*x^2*y''[x]+x*(1+x)*y'[x]-(1+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x(x(x+ 20) + 70)

(
5040c1 − 32/3c2Gamma

(2
3 ,

x
3

))
5040

+ c2e
−x/3(x(x(x+ 19) + 54)− 18)

1680 3
√
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.514 problem 528
Internal problem ID [7248]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 528.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 3) y′′ + x(1 + 5x) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.171 (sec). Leaf size: 36� �
dsolve(2*x^2*(3+x)*diff(y(x),x$2)+x*(1+5*x)*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x hypergeom

([
1, 32

]
,

[
7
6

]
,−x

3

)
+ c2x

1
3

(3 + x)
(
1 + x

3

) 1
3

3 Solution by Mathematica
Time used: 10.022 (sec). Leaf size: 50� �
DSolve[2*x^2*(3+x)*y''[x]+x*(1+5*x)*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x
(
6 3
√
3 c2

6
√
x 2F1

(
−1

3 ,
1
6 ;

7
6 ;−

x
3

)
+ c1

)
(x+ 3)4/3
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.515 problem 529
Internal problem ID [7249]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 529.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 4) y′′ − x(1− 3x) y′ + y = 0

3 Solution by Maple
Time used: 0.243 (sec). Leaf size: 27� �
dsolve(x^2*(4+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

(x+ 4)
9
4
+ c2 hypergeom

(
[1, 3] ,

[
7
4

]
,−x

4

)
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 87� �
DSolve[x^2*(4+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
10c2 4

√
x

(
tanh−1

(
4

√
x

x+ 4

)
− ArcTan

(
4

√
x

x+ 4

))
+ c2

4
√
x+ 4 x2 + 9c2 4

√
x+ 4 x+ 2c1 4

√
x

2(x+ 4)9/4
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.516 problem 530
Internal problem ID [7250]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 530.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 5xy′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(2*x^2*diff(y(x),x$2)+5*x*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(√
2

√
x
)

x
+

c2 cos
(√

2
√
x
)

x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 60� �
DSolve[2*x^2*y''[x]+5*x*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1ei
√
2

√
x + i

√
2 c2e

−i
√
2

√
x

2x

9410



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.517 problem 531
Internal problem ID [7251]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 531.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(10− x) y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.196 (sec). Leaf size: 25� �
dsolve(6*x^2*diff(y(x),x$2)+x*(10-x)*diff(y(x),x)-(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−1

6 ,
2
3 ,

x
6

)
e x

12

x
5
6

+ c2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 38� �
DSolve[6*x^2*y''[x]+x*(10-x)*y'[x]-(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√
x L

4
3
− 4

3

(x
6

)
+ 6 3

√
6 c1
x

9411



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.518 problem 532
Internal problem ID [7252]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 532.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(3 + 4x) y′′ + x(11 + 4x) y′ − (3 + 4x) y = 0

3 Solution by Maple
Time used: 0.239 (sec). Leaf size: 41� �
dsolve(x^2*(3+4*x)*diff(y(x),x$2)+x*(11+4*x)*diff(y(x),x)-(3+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(48x2 + 32x+ 7)
x3 + c2 hypergeom

(
[3, 5] ,

[
13
3

]
,−4x

3

)
(4x+ 3)

11
3 x

1
3

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 171� �
DSolve[x^2*(3+4*x)*y''[x]+x*(11+4*x)*y'[x]-(3+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−6 3

√
2 c2(16x(3x+ 2) + 7)

(
log
(
4x2/3 + 2 3

√
2 3
√
4x+ 3 3

√
x + (8x+ 6)2/3

)
− 2 log

(
3
√
8x+ 6 − 2 3

√
x
)
+ 2

√
3 cot−1

(
3
√
x +

3
√
8x+ 6√

3 3
√
x

))
+ c1(16x(3x+ 2) + 7) + 24c2 3

√
x (4x+ 3)2/3(x(8x(2x+ 3) + 25) + 7)

48x3
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.519 problem 533
Internal problem ID [7253]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 533.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + 3x) y′′ + x(4 + 11x) y′ − (1− x) y = 0

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 22� �
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+11*x)*diff(y(x),x)-(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2(3x+ 2)
1
6

√
x

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 32� �
DSolve[2*x^2*(2+3*x)*y''[x]+x*(4+11*x)*y'[x]-(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
6
√
6x+ 4 + 25/6c1√

x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.520 problem 534
Internal problem ID [7254]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 534.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 2) y′′ + 5x(1− x) y′ − (2− 8x) y = 0

3 Solution by Maple
Time used: 0.245 (sec). Leaf size: 131� �
dsolve(x^2*(2+x)*diff(y(x),x$2)+5*x*(1-x)*diff(y(x),x)-(2-8*x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1(40x4 − 160x3 + 60x2 + 8x+ 1)
x2

+ c2

420(40x4 − 160x3 + 60x2 + 8x+ 1)
√
2 (x+ 2)

31
4 (−2− x)

3
4 arcsinh

(√
2
√
x

2

)
(2x+ 4)

17
2 x2

+ (8x5 + 328x4 − 13974x3 + 26734x2 − 805x− 105) (−2− x)
3
4

128 (x+ 2)
1
4 x

3
2


3 Solution by Mathematica
Time used: 1.933 (sec). Leaf size: 354� �
DSolve[x^2*(2+x)*y''[x]+5*x*(1-x)*y'[x]-(2-8*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.521 problem 535
Internal problem ID [7255]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 535.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 1
)
y′′ + 2x

(
−13x2 + 1

)
y′ +

(
−9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 41� �
dsolve(8*x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-13*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

√
x2 − 1

+
c2x

3
8 LegendreQ

(
−1

8 ,
1
8 ,
√
−x2 + 1

)
√
x2 − 1

3 Solution by Mathematica
Time used: 10.038 (sec). Leaf size: 47� �
DSolve[8*x^2*(1-x^2)*y''[x]+2*x*(1-13*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x
(
4c2 4

√
x 2F1

(1
8 ,

1
2 ;

9
8 ;x

2)+ c1
)

√
1− x2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.522 problem 536
Internal problem ID [7256]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 536.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 2x

(
−x2 + 2

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-2*x*(2-x^2)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
4

(x2 + 1)2
+ c2(3x3 + x)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 35� �
DSolve[x^2*(1+x^2)*y''[x]-2*x*(2-x^2)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −−3c1x4 + 3c2x3 + c2x

3 (x2 + 1)2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.523 problem 537
Internal problem ID [7257]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 537.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 3

)
y′′ +

(
−x2 + 2

)
y′ − 8yx = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve(x*(3+x^2)*diff(y(x),x$2)+(2-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3
(
x2 + 3

) 11
6 + c2

(
x4 + 11

2 x2 + 55
8

)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 41� �
DSolve[x*(3+x^2)*y''[x]+(2-x^2)*y'[x]-8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
3
√
x
(
x2 + 3

)11/6 − 1
55c2

(
8x4 + 44x2 + 55

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.524 problem 538
Internal problem ID [7258]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 538.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(−x2 + 1
)
y′′ + x

(
−19x2 + 7

)
y′ −

(
14x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.221 (sec). Leaf size: 53� �
dsolve(4*x^2*(1-x^2)*diff(y(x),x$2)+x*(7-19*x^2)*diff(y(x),x)-(1+14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
−3

8 ,
5
8 ,
√
−x2 + 1

)
x

3
8
√
x2 − 1

+
c2 LegendreQ

(
−3

8 ,
5
8 ,
√
−x2 + 1

)
x

3
8
√
x2 − 1

3 Solution by Mathematica
Time used: 10.04 (sec). Leaf size: 50� �
DSolve[4*x^2*(1-x^2)*y''[x]+x*(7-19*x^2)*y'[x]-(1+14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4c2x5/4

2F1
(1
2 ,

5
8 ;

13
8 ;x

2)+ 5c1
5x

√
1− x2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.525 problem 539
Internal problem ID [7259]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 539.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(−x2 + 2
)
y′′ + x

(
−11x2 + 1

)
y′ +

(
−5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 35� �
dsolve(3*x^2*(2-x^2)*diff(y(x),x$2)+x*(1-11*x^2)*diff(y(x),x)+(1-5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(−2x2 + 4)
3
4
+ c2x

1
3 hypergeom

([
2
3 , 1
]
,

[
11
12

]
,
x2

2

)

3 Solution by Mathematica
Time used: 10.039 (sec). Leaf size: 57� �
DSolve[3*x^2*(2-x^2)*y''[x]+x*(1-11*x^2)*y'[x]+(1-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1
√
x − 3 23/4c2 3

√
x 2F1

(
− 1

12 ,
1
4 ;

11
12 ;

x2

2

)
(2− x2)3/4
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.526 problem 540
Internal problem ID [7260]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 540.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ − x

(
−7x2 + 12

)
y′ +

(
3x2 + 7

)
y = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 42� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)-x*(12-7*x^2)*diff(y(x),x)+(7+3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
7
2

(x2 + 2)2 (2x2 + 4)
1
4
+ c2

√
x hypergeom

([
3
4 , 1
]
,

[
−1
2

]
,−x2

2

)

3 Solution by Mathematica
Time used: 10.041 (sec). Leaf size: 57� �
DSolve[2*x^2*(2+x^2)*y''[x]-x*(12-7*x^2)*y'[x]+(7+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x
(
3c1x3 − 2 4

√
2 c2 2F1

(
−3

2 ,−
5
4 ;−

1
2 ;−

x2

2

))
3 (x2 + 2)9/4
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.527 problem 541
Internal problem ID [7261]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 541.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + x

(
7x2 + 4

)
y′ −

(
−3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 39� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+x*(4+7*x^2)*diff(y(x),x)-(1-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 2)
1
4
√
x

+
c2 LegendreQ

(
−1

4 ,
1
4 ,

i

√
2 x
2

)
(x2 + 2)

1
8
√
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 68� �
DSolve[2*x^2*(2+x^2)*y''[x]+x*(4+7*x^2)*y'[x]-(1-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2

8
√
x2 + 2 Gamma

(3
4

)
Q

1
4
− 1

4

(
ix√
2

)
+ 23/8c1

√
x

4
√
x2 + 2 Gamma

(3
4

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.528 problem 542
Internal problem ID [7262]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 542.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2x2 + 1
)
y′′ + 5x

(
6x2 + 1

)
y′ −

(
−40x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.184 (sec). Leaf size: 35� �
dsolve(2*x^2*(1+2*x^2)*diff(y(x),x$2)+5*x*(1+6*x^2)*diff(y(x),x)-(2-40*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(2x2 + 1)
3
2
+

c2 hypergeom
([1

4 , 1
]
,
[
−1

4

]
,−2x2)

x2

3 Solution by Mathematica
Time used: 10.05 (sec). Leaf size: 52� �
DSolve[2*x^2*(1+2*x^2)*y''[x]+5*x*(1+6*x^2)*y'[x]-(2-40*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
5c1x5/2 − 2c2 2F1

(
−5

4 ,−
1
2 ;−

1
4 ;−2x2)

5x2 (2x2 + 1)3/2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.529 problem 543
Internal problem ID [7263]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 543.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
7x2 + 4

)
y′ + 8yx = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 43� �
dsolve(x*(1+x^2)*diff(y(x),x$2)+(4+7*x^2)*diff(y(x),x)+8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1 x3

+
c2
(
x
√
x2 + 1 − arcsinh(x)

)
√
x2 + 1 x3

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 55� �
DSolve[x*(1+x^2)*y''[x]+(4+7*x^2)*y'[x]+8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2x

√
x2 + 1 − c2 tanh−1

(
x√

x2 + 1

)
+ 2c1

2x3
√
x2 + 1
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.530 problem 544
Internal problem ID [7264]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 544.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 1
)
y′′ + x

(
8x2 + 3

)
y′ −

(
−4x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.222 (sec). Leaf size: 31� �
dsolve(2*x^2*(1+x^2)*diff(y(x),x$2)+x*(3+8*x^2)*diff(y(x),x)-(3-4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x hypergeom
([

1, 32

]
,

[
9
4

]
,−x2

)
+ c2

(x2 + 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 9.943 (sec). Leaf size: 49� �
DSolve[2*x^2*(1+x^2)*y''[x]+x*(3+8*x^2)*y'[x]-(3-4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
c2 2F1

(1
2 , 1;

5
4 ;−x2)

x
+ c1

x3/2 4
√
x2 + 1

+ c2
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.531 problem 545
Internal problem ID [7265]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 545.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
x2 + 3

)
y′ −

(
−5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 35� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(3+x^2)*diff(y(x),x)-(1-5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
1
3 ,

1
6 ,

x2

6

)
e−x2

12

x
+ c2e−

x2
6

x
1
3

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 47� �
DSolve[9*x^2*y''[x]+3*x*(3+x^2)*y'[x]-(1-5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−

x2
6

(
c2x

2/3E 2
3

(
−x2

6

)
− 2c1

)
2 3
√
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.532 problem 546
Internal problem ID [7266]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 546.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x
(
6x2 + 1

)
y′ +

(
9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.214 (sec). Leaf size: 35� �
dsolve(6*x^2*diff(y(x),x$2)+x*(1+6*x^2)*diff(y(x),x)+(1+9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
11
24 ,

1
24 ,

x2

2

)
e−x2

4

x
7
12

+ c2x
1
3 e−x2

2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 47� �
DSolve[6*x^2*y''[x]+x*(1+6*x^2)*y'[x]+(1+9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−x2
2 3
√
x

(
c2

6
√
x E 11

12

(
−x2

2

)
− 2c1

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.533 problem 547
Internal problem ID [7267]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 547.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + 1
)
y′′ + 3x

(
13x2 + 3

)
y′ −

(
−25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.279 (sec). Leaf size: 33� �
dsolve(9*x^2*(1+x^2)*diff(y(x),x$2)+3*x*(3+13*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)
2
3 x

1
3

+ c2x
1
3 hypergeom

(
[1, 1] ,

[
4
3

]
,−x2

)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 115� �
DSolve[9*x^2*(1+x^2)*y''[x]+3*x*(3+13*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

c2

−2 log
(

3
√
x2 + 1 − x2/3

)
+ log

(
x4/3 + (x2 + 1)2/3 + 3

√
x2 + 1 x2/3

)
+ 2

√
3 cot−1

 2
3
√
x2 + 1
x2/3

+1√
3

+ 4c1

4 3
√
x (x2 + 1)2/3
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.534 problem 548
Internal problem ID [7268]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 548.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
6x2 + 1

)
y′ −

(
−25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.156 (sec). Leaf size: 42� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(1+6*x^2)*diff(y(x),x)-(1-25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x2 + 1)
3
2
+

c2
(
− arcsinh(x)x+

√
x2 + 1

)
√
x (x2 + 1)

3
2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 54� �
DSolve[4*x^2*(1+x^2)*y''[x]+4*x*(1+6*x^2)*y'[x]-(1-25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−c2

√
x2 + 1 + c2x tanh−1

(
x√

x2 + 1

)
+ c1x

√
x (x2 + 1)3/2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.535 problem 549
Internal problem ID [7269]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 549.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(2x2 + 1
)
y′′ + 2x

(
34x2 + 5

)
y′ −

(
−30x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 57� �
dsolve(8*x^2*(1+2*x^2)*diff(y(x),x$2)+2*x*(5+34*x^2)*diff(y(x),x)-(1-30*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
3
8 ,

3
8 ,
√
2x2 + 1

)
√
2x2 + 1 x

1
8

+
c2 LegendreQ

(
3
8 ,

3
8 ,
√
2x2 + 1

)
√
2x2 + 1 x

1
8

3 Solution by Mathematica
Time used: 10.041 (sec). Leaf size: 54� �
DSolve[8*x^2*(1+2*x^2)*y''[x]+2*x*(5+34*x^2)*y'[x]-(1-30*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1x3/4 − 4c2 2F1

(
−3

8 ,
1
2 ;

5
8 ;−2x2)

3
√
x
√
2x2 + 1
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.536 problem 550
Internal problem ID [7270]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 550.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(1− 3x) y′ + y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 23� �
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(1-3*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x+ 1 + c2
√
x

x+ 1

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 25� �
DSolve[2*x^2*(1+x)*y''[x]-x*(1-3*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x + 2c2x
x+ 1
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.537 problem 551
Internal problem ID [7271]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 551.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2(2x2 + 1
)
y′′ + x

(
50x2 + 1

)
y′ +

(
30x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.128 (sec). Leaf size: 33� �
dsolve(6*x^2*(1+2*x^2)*diff(y(x),x$2)+x*(1+50*x^2)*diff(y(x),x)+(1+30*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

2x2 + 1 + c2x
1
3

2x2 + 1

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 32� �
DSolve[6*x^2*(1+2*x^2)*y''[x]+x*(1+50*x^2)*y'[x]+(1+30*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x
(
6c2 6

√
x + c1

)
2x2 + 1
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52.1.538 problem 552
Internal problem ID [7272]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 552.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

28x2(1− 3x) y′′ − 7x(5 + 9x) y′ + 7(2 + 9x) y = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 29� �
dsolve(28*x^2*(1-3*x)*diff(y(x),x$2)-7*x*(5+9*x)*diff(y(x),x)+7*(2+9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2

3x− 1 + c2x
1
4

3x− 1

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 30� �
DSolve[28*x^2*(1-3*x)*y''[x]-7*x*(5+9*x)*y'[x]+7*(2+9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c2x2 + 7c1 4
√
x

7− 21x
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52.1.539 problem 553
Internal problem ID [7273]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 553.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

8x2(−x2 + 2
)
y′′ + 2x

(
−21x2 + 10

)
y′ −

(
35x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.153 (sec). Leaf size: 29� �
dsolve(8*x^2*(2-x^2)*diff(y(x),x$2)+2*x*(10-21*x^2)*diff(y(x),x)-(2+35*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 − 2)
√
x

+ c2x
1
4

x2 − 2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 34� �
DSolve[8*x^2*(2-x^2)*y''[x]+2*x*(10-21*x^2)*y'[x]-(2+35*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1√
x

+ 4c2 4
√
x

6− 3x2
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52.1.540 problem 554
Internal problem ID [7274]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 554.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ − 4x

(
−3x2 − 3x+ 1

)
y′ + 3

(
x2 − x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 35� �
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)-4*x*(1-3*x-3*x^2)*diff(y(x),x)+3*(1-x+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x2 + 3x+ 1 + c2x
3
2

x2 + 3x+ 1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 27� �
DSolve[4*x^2*(1+3*x+x^2)*y''[x]-4*x*(1-3*x-3*x^2)*y'[x]+3*(1-x+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2x+ c1)

x(x+ 3) + 1
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52.1.541 problem 555
Internal problem ID [7275]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 555.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 1)2 y′′ − x
(
−11x2 − 10x+ 1

)
y′ +

(
5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 23� �
dsolve(3*x^2*(1+x)^2*diff(y(x),x$2)-x*(1-10*x-11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x+ 1)2
+ c2x

1
3

(x+ 1)2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 29� �
DSolve[3*x^2*(1+x)^2*y''[x]-x*(1-10*x-11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1 3
√
x + 3c2x

2(x+ 1)2
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52.1.542 problem 556
Internal problem ID [7276]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 556.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 2x+ 3
)
y′′ − x

(
−15x2 − 14x+ 3

)
y′ +

(
7x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 33� �
dsolve(4*x^2*(3+2*x+x^2)*diff(y(x),x$2)-x*(3-14*x-15*x^2)*diff(y(x),x)+(3+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x2 + 2x+ 3 + c2x
1
4

x2 + 2x+ 3

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 31� �
DSolve[4*x^2*(3+2*x+x^2)*y''[x]-x*(3-14*x-15*x^2)*y'[x]+(3+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1 4
√
x + 4c2x

3x(x+ 2) + 9

9436
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52.1.543 problem 557
Internal problem ID [7277]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 557.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
dsolve(x^2*(1-2*x+x^2)*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2e−

4
x−1

x− 1 +
c2x

2 expIntegral
(
1,− 4x

x−1

)
e−

4x
x−1

x− 1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 54� �
DSolve[x^2*(1-2*x+x^2)*y''[x]-x*(3+x)*y'[x]+(4+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

4x
x−1

√
1− x x2(c2 Ei ( 4x

x−1

)
+ e4c1

)
(x− 1)3/2
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52.1.544 problem 558
Internal problem ID [7278]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 558.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + 5x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 48� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+5*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 2)
3
2
+

c2
√
x

(√
x+ 2

√
2 − 2 arctanh

(√
x+ 2

√
2

2

))
(x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 55� �
DSolve[2*x^2*(2+x)*y''[x]+5*x^2*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2c2

√
x+ 2 − 2

√
2 c2 tanh−1

(√
x+ 2√
2

)
+ c1

)
(x+ 2)3/2
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52.1.545 problem 559
Internal problem ID [7279]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 559.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − 2x

(
2x2 + 1

)
y′ +

(
−2x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 51� �
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-2*x*(1+2*x^2)*diff(y(x),x)+(2-2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 − 2)
3
2
+

c2x

(
2 arctan

( √
2√

x2 − 2

)
+

√
2

√
x2 − 2

)
(x2 − 2)

3
2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 58� �
DSolve[x^2*(2-x^2)*y''[x]-2*x*(1+2*x^2)*y'[x]+(2-2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

(
c2
√
2− x2 −

√
2 c2 tanh−1

(√
1− x2

2

)
+ c1

)
(2− x2)3/2
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52.1.546 problem 560
Internal problem ID [7280]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 560.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(5− x) y′ + (9− 4x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(x^2*diff(y(x),x$2)-x*(5-x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3(x+ 1) + c2x

3(expIntegral (1, x)x+ expIntegral (1, x)− e−x
)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 34� �
DSolve[x^2*y''[x]-x*(5-x)*y'[x]+(9-4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx3(ex(x+ 1)(c2 Ei(−x) + c1) + c2)
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52.1.547 problem 561
Internal problem ID [7281]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 561.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + x+ 1
)
y′′ + 12x2(x+ 1) y′ +

(
3x2 + 3x+ 1

)
y = 0

3 Solution by Maple
Time used: 1.682 (sec). Leaf size: 490� �
dsolve(4*x^2*(1+x+x^2)*diff(y(x),x$2)+12*x^2*(1+x)*diff(y(x),x)+(1+3*x+3*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)

=

c1

(
2x+1+i

√
3

i

√
3 −2x−1

) 1
4−

i
√
3

4
√

i
√
3 − 2x− 1 e−

√
3 arctan

(
(2x+1)

√
3

3

)
2 hypergeom


1

2 +

√
1− i

√
3

1 + i
√
3

2 −

√√√√√ 1− i
√
3(

1 + i
√
3
)3 , 12 −

√
1− i

√
3

1 + i
√
3

2 −

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 ,

1− 2

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 , 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)
√

x

(x2 + x+ 1)
3
4

+

c2

(
2x+1+i

√
3

i

√
3 −2x−1

) 1
2+
√

1−i
√
3(

1+i
√
3
)3 √

i
√
3 − 2x− 1 e−

√
3 arctan

(
(2x+1)

√
3

3

)
2 hypergeom


1

2 −

√
1− i

√
3

1 + i
√
3

2 +

√√√√√ 1− i
√
3(

1 + i
√
3
)3 , 12 +

√
1− i

√
3

1 + i
√
3

2 +

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 ,

1 + 2

√√√√√ 1− i
√
3(

1 + i
√
3
)3
 , 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)
√

x

(x2 + x+ 1)
3
4
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3 Solution by Mathematica
Time used: 0.552 (sec). Leaf size: 357� �
DSolve[4*x^2*(1+x+x^2)*y''[x]+12*x^2*(1+x)*y'[x]+(1+3*x+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)5/6

√
x e

−
√
3 ArcTan

(
2x+1√

3

)((√
3 + 3i

)
c2
√
x2 + x+ 1

(
e

√
3 ArcTan

(
2x+1√

3

)
+ e

(√
3 +2i

)
ArcTan

(
2x+1√

3

))
2F1

(
1, 12
(
1− i

√
3
)
; 12
(
3− i

√
3
)
; i

√
3 x+x+2

−i

√
3 x+x+2

)
+ c2

(
−2

√
3
√
x2 + x+ 1 e

√
3 ArcTan

(
2x+1√

3

)
− 2

√
3
√
x2 + x+ 1 e

(√
3 +2i

)
ArcTan

(
2x+1√

3

)
+ 6e

(√
3 +i

)
ArcTan

(
2x+1√

3

))
2F1

(
1, 12
(
1− i

√
3
)
; 12
(
3− i

√
3
)
; 1− 6i

2
√
3 x+

√
3 +3i

)
− 3
(√

3 + i
)
c1

)
6
√
x2 + x+ 1
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52.1.548 problem 562
Internal problem ID [7282]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 562.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + x+ 1
)
y′′ − x

(
−2x2 − 4x+ 1

)
y′ + y = 0

3 Solution by Maple
Time used: 0.456 (sec). Leaf size: 267� �
dsolve(x^2*(1+x+x^2)*diff(y(x),x$2)-x*(1-4*x-2*x^2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
i
√
3 − 2x− 1

) 1
4+

7i
√
3

12
(
2x+ 1 + i

√
3
) 1

4−
7i
√
3

12
x e−

7
√
3 arctan

(
(2x+1)

√
3

3

)
6

(x2 + x+ 1)
3
4

+

c2
(
i
√
3 − 2x− 1

)− 1
4−

7i
√
3

12
(
2x+ 1 + i

√
3
) 3

4+
7i
√
3

12
x e−

7
√
3 arctan

(
(2x+1)

√
3

3

)
6 hypergeom



3
4 −

√
−45i

√
3 − 3

1 + i
√
3

6 + 7i
√
3

12 , 34 +

√
−45i

√
3 − 3

1 + i
√
3

6 + 7i
√
3

12

 ,


1 +

2

√√√√√−21i
√
3 + 69(

1 + i
√
3
)3

3


, 2i

√
3 x−2x−4(

1+i

√
3
)(

i

√
3 −2x−1

)


(x2 + x+ 1)

3
4
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3 Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 152� �
DSolve[x^2*(1+x+x^2)*y''[x]-x*(1-4*x-2*x^2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
−

7ArcTan
(

2x+1√
3

)
√
3

√
x2 + x+ 1

+
3c2x

((√
3 − 7i

)
x− 3

√
3 − 5i

)
2F1

(
1, 16
(
3− 7i

√
3
)
; 16
(
9− 7i

√
3
)
; i

√
3 x+x+2

−i

√
3 x+x+2

)
2
(
11

√
3 − 12i

)
(x2 + x+ 1)
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52.1.549 problem 563
Internal problem ID [7283]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 563.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−2x2 + 3x+ 5

)
y′ +

(
−14x2 + 12x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.614 (sec). Leaf size: 42� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(5+3*x-2*x^2)*diff(y(x),x)+(1+12*x-14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x(x−3)

3

x
1
3

+
c2e

x(x−3)
3

(∫ e−
x(x−3)

3
x

dx

)
x

1
3

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 52� �
DSolve[9*x^2*y''[x]+3*x*(5+3*x-2*x^2)*y'[x]+(1+12*x-14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

1
3 (x−3)x

(
c2
∫ x

1
eK[1]−K[1]2

3
K[1] dK[1] + c1

)
3
√
x
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52.1.550 problem 564
Internal problem ID [7284]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 564.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x
(
3x2 + 14x+ 5

)
y′ +

(
12x2 + 18x+ 4

)
y = 0

3 Solution by Maple
Time used: 1.362 (sec). Leaf size: 52� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+14*x+3*x^2)*diff(y(x),x)+(4+18*x+12*x^2)*y(x)=0,y(x), singsol=all)� �
y(x)=

c1e−
3x
2 HeunC

(
−3

4 ,−
1
4 , 0,

21
32 ,−

5
32 , 2x+ 1

)
x2 (2x+ 1)

1
4

+
c2e−

3x
2 HeunC

(
−3

4 ,
1
4 , 0,

21
32 ,−

5
32 , 2x+ 1

)
x2

3 Solution by Mathematica
Time used: 1.255 (sec). Leaf size: 61� �
DSolve[x^2*(1+2*x)*y''[x]+x*(5+14*x+3*x^2)*y'[x]+(4+18*x+12*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−3x/2

(
c2
∫ x

1
e
3K[1]

2
K[1](2K[1]+1)3/4dK[1] + c1

)
x2 4
√
2x+ 1
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52.1.551 problem 565
Internal problem ID [7285]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 565.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 4x
(
2x2 + x+ 6

)
y′ +

(
18x2 + 5x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.708 (sec). Leaf size: 42� �
dsolve(16*x^2*diff(y(x),x$2)+4*x*(6+x+2*x^2)*diff(y(x),x)+(1+5*x+18*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
(x+1)x

4

x
1
4

+
c2e−

(x+1)x
4

(∫ e
(x+1)x

4
x

dx

)
x

1
4

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 51� �
DSolve[16*x^2*y''[x]+4*x*(6+x+2*x^2)*y'[x]+(1+5*x+18*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

1
4x(x+1)

(
c2
∫ x

1
e
1
4K[1](K[1]+1)

K[1] dK[1] + c1
)

4
√
x
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52.1.552 problem 566
Internal problem ID [7286]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 566.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 1) y′′ + 3x
(
−x2 + 11x+ 5

)
y′ +

(
−7x2 + 16x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.654 (sec). Leaf size: 38� �
dsolve(9*x^2*(1+x)*diff(y(x),x$2)+3*x*(5+11*x-x^2)*diff(y(x),x)+(1+16*x-7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1HeunC

(
−1

3 ,−
4
3 , 0,−

1
9 ,

11
18 , x+ 1

)
x

1
3 (x+ 1)

4
3

+
c2HeunC

(
−1

3 ,
4
3 , 0,−

1
9 ,

11
18 , x+ 1

)
x

1
3

3 Solution by Mathematica
Time used: 1.333 (sec). Leaf size: 59� �
DSolve[9*x^2*(1+x)*y''[x]+3*x*(5+11*x-x^2)*y'[x]+(1+16*x-7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ex/3

(
c2
∫ x

1
e−

K[1]
3

3
√
K[1] + 1

K[1] dK[1] + c1

)
3
√
x (x+ 1)4/3
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52.1.553 problem 567
Internal problem ID [7287]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 567.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

36x2(1− 2x) y′′ + 24x(1− 9x) y′ + (1− 70x) y = 0

3 Solution by Maple
Time used: 0.282 (sec). Leaf size: 123� �
dsolve(36*x^2*(1-2*x)*diff(y(x),x$2)+24*x*(1-9*x)*diff(y(x),x)+(1-70*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
6

(2x− 1)
4
3
+ c2

−
4x 1

6 ln
(
1 + (2x− 1)

1
3

)
3 (2x− 1)

4
3

+
2x 1

6 ln
(
1− (2x− 1)

1
3 + (2x− 1)

2
3

)
3 (2x− 1)

4
3

+
4
√
3 x

1
6 arctan

(√
3 (2x−1)

1
3

−2+(2x−1)
1
3

)
3 (2x− 1)

4
3

+ 4x 1
6

2x− 1


3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 108� �
DSolve[36*x^2*(1-2*x)*y''[x]+24*x*(1-9*x)*y'[x]+(1-70*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

6
√
x

(
−c2

(
2
√
3 ArcTan

(
2

3
√
1− 2x +1√

3

)
− 2 log

( 3
√
1− 2x − 1

)
+ log

(
(1− 2x)2/3 + 3

√
1− 2x + 1

))
+ 6c2 3

√
1− 2x + 2c1

)
2(1− 2x)4/3
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52.1.554 problem 568
Internal problem ID [7288]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 568.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(−x+ 3) y′ + 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3-x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2(x− 1)

(x+ 1)3
+ c2x

2(−4 + (x− 1) ln(x))
(x+ 1)3

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 33� �
DSolve[x^2*(1+x)*y''[x]-x*(3-x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1(x− 1) + c2(x− 1) log(x)− 4c2)
(x+ 1)3
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52.1.555 problem 569
Internal problem ID [7289]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 569.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(5− 4x) y′ + (9− 4x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5-4*x)*diff(y(x),x)+(9-4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3

(2x− 1)2
+ c2x

3(2x− ln(x))
(2x− 1)2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29� �
DSolve[x^2*(1-2*x)*y''[x]-x*(5-4*x)*y'[x]+(9-4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(−2c2x+ c2 log(x) + c1)
(1− 2x)2
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52.1.556 problem 570
Internal problem ID [7290]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 570.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + x2y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.136 (sec). Leaf size: 50� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)+x^2*diff(y(x),x)+(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√

(x+ 2)x +
c2
√
x

(
(x+ 2) arctanh

(√
x+ 2

√
2

2

)
−

√
x+ 2

√
2
)

√
x+ 2

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 65� �
DSolve[2*x^2*(2+x)*y''[x]+x^2*y'[x]+(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2
(
c1
√
x+ 2 + c2

)
−

√
2 c2

√
x+ 2 tanh−1

(√
x+ 2√
2

))
2 4
√
2
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52.1.557 problem 571
Internal problem ID [7291]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 571.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 1) y′′ − x(6− x) y′ + (8− x) y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 61� �
dsolve(2*x^2*(1+x)*diff(y(x),x$2)-x*(6-x)*diff(y(x),x)+(8-x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1x
2

(x+ 1)
5
2
+

c2x
2
(
2
√
x+ 1 x+ 3 ln

(√
x+ 1 − 1

)
− 3 ln

(√
x+ 1 + 1

)
+ 8

√
x+ 1

)
(x+ 1)

5
2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 50� �
DSolve[2*x^2*(1+x)*y''[x]-x*(6-x)*y'[x]+(8-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2
(
2c2

√
x+ 1 (x+ 4)− 6c2 tanh−1

(√
x+ 1

)
+ 3c1

)
3(x+ 1)5/2
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52.1.558 problem 572
Internal problem ID [7292]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 572.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x(5 + 9x) y′ + (4 + 3x) y = 0

3 Solution by Maple
Time used: 0.12 (sec). Leaf size: 74� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(5+9*x)*diff(y(x),x)+(4+3*x)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1(2x+ 1)
3
2

x2

+
c2
((

x+ 1
2

)2 ln(√2x+ 1 − 1
)
−
(
x+ 1

2

)2 ln(√2x+ 1 + 1
)
+

√
2x+ 1

(2
3 + x

))
√
2x+ 1 x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 56� �
DSolve[x^2*(1+2*x)*y''[x]+x*(5+9*x)*y'[x]+(4+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3c1(2x+ 1)3/2 + 2c2

(
6x− 3(2x+ 1)3/2 tanh−1

(√
2x+ 1

)
+ 4
)

3x2
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52.1.559 problem 573
Internal problem ID [7293]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 573.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ − x(5 + 4x) y′ + (9 + 4x) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 61� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)-x*(5+4*x)*diff(y(x),x)+(9+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(8x4 + x3)
(2x− 1)6

+
c2
((
−6x− 3

4

)
ln(x) + x4 − 4x3 + 9x2 + 609x

512 − 9375
4096

)
x3

(2x− 1)6

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 61� �
DSolve[x^2*(1-2*x)*y''[x]-x*(5+4*x)*y'[x]+(9+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3(−8(8x+ 1)(c2x(8x(8x− 33) + 609)− 6c1) + 3072c2(8x+ 1) log(x) + 9375c2)
384(1− 2x)6
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52.1.560 problem 574
Internal problem ID [7294]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 574.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ + x(7 + x) y′ + (9− x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 71� �
dsolve(x^2*(1-x)*diff(y(x),x$2)+x*(7+x)*diff(y(x),x)+(9-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x4 + 16x3 + 36x2 + 16x+ 1)
x3

+ c2((3x4 + 48x3 + 108x2 + 48x+ 3) ln(x) + 120x3 + 450x2 + 280x+ 25)
x3

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 70� �
DSolve[x^2*(1-x)*y''[x]+x*(7+x)*y'[x]+(9-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 3c1(x(x+ 2)(x(x+ 14) + 8) + 1) + 5c2(2x(3x(4x+ 15) + 28) + 5) + 3c2(x(x+ 2)(x(x+ 14) + 8) + 1) log(x)
3x3
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52.1.561 problem 575
Internal problem ID [7295]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 575.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2x e−

x2
2 expIntegral

(
1,−x2

2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
2 x

(
c1 Ei

(
x2

2

)
+ 2c2

)
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52.1.562 problem 576
Internal problem ID [7296]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 576.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − 3x

(
−x2 + 1

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-3*x*(1-x^2)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2

(x2 + 1)2
+

c2x
2
(

x2

2 + ln(x)
)

(x2 + 1)2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 36� �
DSolve[x^2*(1+x^2)*y''[x]-3*x*(1-x^2)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x2 + 2c2 log(x) + 2c1)
2 (x2 + 1)2
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52.1.563 problem 577
Internal problem ID [7297]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 577.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x3y′ +
(
3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(4*x^2*diff(y(x),x$2)+2*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−x2

4 + c2
√
x e−x2

4 expIntegral
(
1,−x2

4

)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]+2*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
4
√
x

(
c2 Ei

(
x2

4

)
+ 2c1

)
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52.1.564 problem 578
Internal problem ID [7298]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 578.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 1

)
y′ + y = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-2*x^2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x√
x2 + 1

+
c2x arctanh

(
1√

x2 + 1

)
√
x2 + 1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 33� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1-2*x^2)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
c1 − c2 tanh−1

(√
x2 + 1

))
√
x2 + 1
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52.1.565 problem 579
Internal problem ID [7299]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 579.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + 2
)
y′′ + 7x3y′ +

(
3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.417 (sec). Leaf size: 85� �
dsolve(2*x^2*(2+x^2)*diff(y(x),x$2)+7*x^3*diff(y(x),x)+(1+3*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) = c1

√
x

(x2 + 2)
3
4

+
c2
√
x

(
− ln

(
1−

√
2 (

2x2+4
) 1
4

2

)
+ ln

(
1 +

√
2 (

2x2+4
) 1
4

2

)
− 2 arctan

(√
2 (

2x2+4
) 1
4

2

))
(2x2 + 4)

3
4

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 71� �
DSolve[2*x^2*(2+x^2)*y''[x]+7*x^3*y'[x]+(1+3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
23/4c2

(
ArcTan

(
4
√
x2 + 2
4
√
2

)
− tanh−1

(
4
√
x2 + 2
4
√
2

))
+ 2c1

)
2 (x2 + 2)3/4
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52.1.566 problem 580
Internal problem ID [7300]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 580.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−4x2 + 1

)
y′ +

(
2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 43� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1-4*x^2)*diff(y(x),x)+(1+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x2 + 1)
3
2
+

c2x

(√
x2 + 1 − arctanh

(
1√

x2 + 1

))
(x2 + 1)

3
2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 45� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1-4*x^2)*y'[x]+(1+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
c2
√
x2 + 1 − c2 tanh−1

(√
x2 + 1

)
+ c1

)
(x2 + 1)3/2
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52.1.567 problem 581
Internal problem ID [7301]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 581.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 4
)
y′′ + 3x

(
3x2 + 8

)
y′ +

(
−9x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.243 (sec). Leaf size: 68� �
dsolve(4*x^2*(4+x^2)*diff(y(x),x$2)+3*x*(8+3*x^2)*diff(y(x),x)+(1-9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 4)
5
8

x
1
4

+
c2
(
−1024

25 + (x2 + 4)
5
8
(
x2 hypergeom

([
1, 1, 138

]
, [2, 2] ,−x2

4

)
− 32γ

5 + 64 ln(2)
5 − 64 ln(x)

5 − 32Ψ
( 5
8
)

5

)
2 3

4

)
x

1
4

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 185� �
DSolve[4*x^2*(4+x^2)*y''[x]+3*x*(8+3*x^2)*y'[x]+(1-9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
5 4
√
2 c2(x2 + 4)5/8

(√
2 ArcTan

(
8
√
x2 + 4
4
√
2

)
+ArcTan

(√
2 −

4
√
x2 + 4

23/4
8
√
x2 + 4

))
+ 16

(
5c1(x2 + 4)5/8 + c2

)
+ 5 4

√
2 c2(x2 + 4)5/8

(
tanh−1

(
2

4
√
2 8
√
x2 + 4√

2 4
√
x2 + 4 +2

)
−

√
2 tanh−1

(
8
√
x2 + 4
4
√
2

))
80 4

√
x
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52.1.568 problem 582
Internal problem ID [7302]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 582.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x2 + 3
)
y′′ + x

(
11x2 + 3

)
y′ +

(
5x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.383 (sec). Leaf size: 107� �
dsolve(3*x^2*(3+x^2)*diff(y(x),x$2)+x*(3+11*x^2)*diff(y(x),x)+(1+5*x^2)*y(x)=0,y(x), singsol=all)� �
y(x) = c1x

1
3

(x2 + 3)
2
3

+
c2x

1
3

(
2 arctan

( (
9x2+27

) 1
3
√
3

6+(9x2+27)
1
3

)√
3 + 2 ln

(
1−

(
9x2+27

) 1
3

3

)
− ln

(
1 +

(
9x2+27

) 1
3

3 +
(
9x2+27

) 2
3

9

))
(9x2 + 27)

2
3

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 94� �
DSolve[3*x^2*(3+x^2)*y'[x]+x*(3+11*x^2)*y'[x]+(1+5*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1 exp

(
1
3RootSum

[
3#13 + 11#12 + 9#1+ 3&, 3#12

log(x−#1)−4#1 log(x−#1)+9 log(x−#1)
9#12

+22#1+9
&
])

3
√
x

y(x) → 0
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52.1.569 problem 583
Internal problem ID [7303]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 583.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ − 3x
(
−2x2 + 7

)
y′ +

(
2x2 + 25

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(9*x^2*diff(y(x),x$2)-3*x*(7-2*x^2)*diff(y(x),x)+(25+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
5
3 e−x2

3 + c2x
5
3 e−x2

3 expIntegral
(
1,−x2

3

)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[9*x^2*y''[x]-3*x*(7-2*x^2)*y'[x]+(25+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
3 x5/3

(
c2 Ei

(
x2

3

)
+ 2c1

)
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52.1.570 problem 584
Internal problem ID [7304]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 584.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2x e−

x2
2 expIntegral

(
1,−x2

2

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]-x*(1-x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
2 x

(
c1 Ei

(
x2

2

)
+ 2c2

)
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52.1.571 problem 585
Internal problem ID [7305]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 585.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + 3xy′ + (4x+ 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(−8x3 + 18x2 + 3 ln(x)− 18x)

x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 35� �
DSolve[x^2*(1-2*x)*y''[x]+3*x*y'[x]+(1+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

− 2
3c2(x(4x− 9) + 9) + c2 log(x)

x
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52.1.572 problem 586
Internal problem ID [7306]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 586.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ + (1− x) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x*(1+x)*diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2(−4 + (x− 1) ln(x))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23� �
DSolve[x*(1+x)*y''[x]+(1-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1) + c2((x− 1) log(x)− 4)
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52.1.573 problem 587
Internal problem ID [7307]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 587.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x) y′′ − x(3− 5x) y′ + (4− 5x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(x^2*(1-x)*diff(y(x),x$2)-x*(3-5*x)*diff(y(x),x)+(4-5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2(x− 1)3 + c2

(
−(x− 1)3 ln (x− 1) + (x− 1)3 ln(x)− x2 + 5x

2 − 11
6

)
x2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 53� �
DSolve[x^2*(1-x)*y''[x]-x*(3-5*x)*y'[x]+(4-5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6x

2(−6c1(x− 1)3 + c2(3x(2x− 5) + 11) + 6c2(x− 1)3(log(x− 1)− log(x))
)
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52.1.574 problem 588
Internal problem ID [7308]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 588.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
9x2 + 1

)
y′ +

(
25x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 41� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(1+9*x^2)*diff(y(x),x)+(1+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
(
x4 − 4x2 + 1

)
+ c2

((
x4 − 4x2 + 1

)
ln(x)− 6x2 + 3

)
x

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 43� �
DSolve[x^2*(1+x^2)*y''[x]-x*(1+9*x^2)*y'[x]+(1+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x5 − 4x3 + x

)
+ c2x

(
−6x2 +

(
x4 − 4x2 + 1

)
log(x) + 3

)
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52.1.575 problem 589
Internal problem ID [7309]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 589.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + 3x
(
−x2 + 1

)
y′ +

(
7x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 33� �
dsolve(9*x^2*diff(y(x),x$2)+3*x*(1-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[−1] , [1], x

2

6

)
x

1
3 + c2KummerU

(
−1, 1, x

2

6

)
x

1
3

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 50� �
DSolve[9*x^2*y''[x]+3*x*(1-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72

3
√
x

((
x2 − 6

)(
c2 Ei

(
x2

6

)
+ 72c1

)
− 6c2e

x2
6

)
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52.1.576 problem 590
Internal problem ID [7310]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 590.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ +

(
−x2 + 1

)
y′ − 8yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 48� �
dsolve(x*(1+x^2)*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)-8*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)2 + c2

(
−(x2 + 1)2 ln (x2 + 1)

2 +
(
x2 + 1

)2 ln(x) + x2

2 + 3
4

)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 55� �
DSolve[x*(1+x^2)*y''[x]+(1-x^2)*y'[x]-8*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 + 1

)2 + 1
4c2
(
2x2 + 4

(
x2 + 1

)2 log(x)− 2
(
x2 + 1

)2 log (x2 + 1
)
+ 3
)
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52.1.577 problem 591
Internal problem ID [7311]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 591.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 2x
(
−x2 + 4

)
y′ +

(
7x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.238 (sec). Leaf size: 33� �
dsolve(4*x^2*diff(y(x),x$2)+2*x*(4-x^2)*diff(y(x),x)+(1+7*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 hypergeom

(
[−2] , [1], x2

4

)
√
x

+
c2KummerU

(
−2, 1, x2

4

)
√
x

3 Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 60� �
DSolve[4*x^2*y''[x]+2*x*(4-x^2)*y'[x]+(1+7*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x4 − 16x2 + 32)

(
c2 Ei

(
x2

4

)
+ 2048c1

)
− 4c2e

x2
4 (x2 − 12)

2048
√
x

9473



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.578 problem 592
Internal problem ID [7312]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 592.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 8x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 27� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+8*x^2*diff(y(x),x)+(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x+ 1 + c2
√
x ln(x)
x+ 1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 24� �
DSolve[4*x^2*(1+x)*y''[x]+8*x^2*y'[x]+(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 log(x) + c1)

x+ 1
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52.1.579 problem 593
Internal problem ID [7313]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 593.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x+ 3) y′′ + 3x(3 + 7x) y′ + (3 + 4x) y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 27� �
dsolve(9*x^2*(3+x)*diff(y(x),x$2)+3*x*(3+7*x)*diff(y(x),x)+(3+4*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

3 + x
+ c2x

1
3 ln(x)
3 + x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 24� �
DSolve[9*x^2*(3+x)*y''[x]+3*x*(3+7*x)*y'[x]+(3+4*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x (c2 log(x) + c1)

x+ 3
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52.1.580 problem 594
Internal problem ID [7314]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 594.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
3x2 + 2

)
y′ +

(
−x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x^2*(2-x^2)*diff(y(x),x$2)-x*(2+3*x^2)*diff(y(x),x)+(2-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x2 − 2 + c2x ln(x)
x2 − 2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23� �
DSolve[x^2*(2-x^2)*y''[x]-x*(2+3*x^2)*y'[x]+(2-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2 log(x) + c1)
x2 − 2
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52.1.581 problem 595
Internal problem ID [7315]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 595.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2(x2 + 1
)
y′′ + 8x

(
9x2 + 1

)
y′ +

(
49x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 31� �
dsolve(16*x^2*(1+x^2)*diff(y(x),x$2)+8*x*(1+9*x^2)*diff(y(x),x)+(1+49*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
4

x2 + 1 + c2x
1
4 ln(x)

x2 + 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26� �
DSolve[16*x^2*(1+x^2)*y''[x]+8*x*(1+9*x^2)*y'[x]+(1+49*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x (c2 log(x) + c1)

x2 + 1
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52.1.582 problem 596
Internal problem ID [7316]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 596.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(4 + 3x) y′′ − x(4− 3x) y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x^2*(4+3*x)*diff(y(x),x$2)-x*(4-3*x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

3x+ 4 + c2x ln(x)
3x+ 4

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22� �
DSolve[x^2*(4+3*x)*y''[x]-x*(4-3*x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)
3x+ 4
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52.1.583 problem 597
Internal problem ID [7317]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 597.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 3x+ 1
)
y′′ + 8x2(2x+ 3) y′ +

(
9x2 + 3x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.13 (sec). Leaf size: 37� �
dsolve(4*x^2*(1+3*x+x^2)*diff(y(x),x$2)+8*x^2*(3+2*x)*diff(y(x),x)+(1+3*x+9*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

x2 + 3x+ 1 + c2
√
x ln(x)

x2 + 3x+ 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 28� �
DSolve[4*x^2*(1+3*x+x^2)*y''[x]+8*x^2*(3+2*x)*y'[x]+(1+3*x+9*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 log(x) + c1)
x(x+ 3) + 1
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52.1.584 problem 598
Internal problem ID [7318]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 598.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− x)2 y′′ − x
(
−3x2 + 2x+ 1

)
y′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x^2*(1-x)^2*diff(y(x),x$2)-x*(1+2*x-3*x^2)*diff(y(x),x)+(1+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(x− 1)2
+ c2x ln(x)

(x− 1)2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20� �
DSolve[x^2*(1-x)^2*y''[x]-x*(1+2*x-3*x^2)*y'[x]+(1+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 log(x) + c1)
(x− 1)2
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52.1.585 problem 599
Internal problem ID [7319]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 599.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2(x2 + x+ 1
)
y′′ + 3x

(
13x2 + 7x+ 1

)
y′ +

(
25x2 + 4x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 33� �
dsolve(9*x^2*(1+x+x^2)*diff(y(x),x$2)+3*x*(1+7*x+13*x^2)*diff(y(x),x)+(1+4*x+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3

x2 + x+ 1 + c2x
1
3 ln(x)

x2 + x+ 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 27� �
DSolve[9*x^2*(1+x+x^2)*y''[x]+3*x*(1+7*x+13*x^2)*y'[x]+(1+4*x+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x (c2 log(x) + c1)

x2 + x+ 1
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52.1.586 problem 600
Internal problem ID [7320]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 600.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ − x(4− 7x) y′ − (5− 3x) y = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 62� �
dsolve(2*x^2*(2+x)*diff(y(x),x$2)-x*(4-7*x)*diff(y(x),x)-(5-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
5
2

(x+ 2)
7
2
+

c2

√
x+ 2

√
2 (

33x2+52x+32
)

33 +
5 arctanh

√
x+ 2

√
2

2

x3

11


√
x (x+ 2)

7
2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 92� �
DSolve[2*x^2*(2+x)*y''[x]-x*(4-7*x)*y'[x]-(5-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
−48c1x3 + 15

√
2 c2x

3 tanh−1
(√

x+ 2√
2

)
+ 66c2

√
x+ 2 x2 + 104c2

√
x+ 2 x+ 64c2

√
x+ 2

48
√
x (x+ 2)7/2
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52.1.587 problem 601
Internal problem ID [7321]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 601.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 2x) y′′ + x(8− 9x) y′ + (6− 3x) y = 0

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 42� �
dsolve(x^2*(1-2*x)*diff(y(x),x$2)+x*(8-9*x)*diff(y(x),x)+(6-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x+ 4) (2x− 1)
9
2

x6 + c2(231x3 − 198x2 + 66x− 8)
x6

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 48� �
DSolve[x^2*(1-2*x)*y''[x]+x*(8-9*x)*y'[x]+(6-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 385c1(3x+ 4)(1− 2x)9/2 + c2(33x(x(7x− 6) + 2)− 8)
1155x6
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52.1.588 problem 602
Internal problem ID [7322]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 602.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
10x2 + 3

)
y′ −

(
−14x2 + 15

)
y = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 66� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(3+10*x^2)*diff(y(x),x)-(15-14*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3

(x2 + 1)
5
2
+

c2

(
arctanh

(
1√

x2 + 1

)
x8 − (x2 + 2)

(
x4 − 8

3x
2 − 8

3

)√
x2 + 1

)
(x2 + 1)

5
2 x5

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 75� �
DSolve[x^2*(1+x^2)*y''[x]+x*(3+10*x^2)*y'[x]-(15-14*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
128c1x8 + c2

(√
x2 + 1 (x2 + 2) (3x4 − 8x2 − 8)− 3x8 tanh−1

(√
x2 + 1

))
128x5 (x2 + 1)5/2
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52.1.589 problem 603
Internal problem ID [7323]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 603.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−2x2 + 1
)
y′′ + x

(
−13x2 + 7

)
y′ − 14yx2 = 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 36� �
dsolve(x^2*(1-2*x^2)*diff(y(x),x$2)+x*(7-13*x^2)*diff(y(x),x)-14*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x2 − 1)
5
4

x6 + c2(5x4 − 20x2 + 8)
x6

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 43� �
DSolve[x^2*(1-2*x^2)*y''[x]+x*(7-13*x^2)*y'[x]-14*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 15c1(1− 2x2)5/4 + c2(−5x4 + 20x2 − 8)
15x6
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52.1.590 problem 604
Internal problem ID [7324]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 604.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(2x+ 1) y′ − (1 + 3x) y = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 28� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)-(1+3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2(ln (x+ 1)x− ln(x)x− 1)√

x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 32� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(1+2*x)*y'[x]-(1+3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2(−x log(x) + x log(x+ 1)− 1)√
x
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52.1.591 problem 605
Internal problem ID [7325]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 605.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(2 + 3x) y′′ + x(4 + 21x) y′ − (1− 9x) y = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 57� �
dsolve(2*x^2*(2+3*x)*diff(y(x),x$2)+x*(4+21*x)*diff(y(x),x)-(1-9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(3x+ 2)
3
2
+

c2

(
3 arctanh

(√
3x+ 2

√
2

2

)
x+

√
3x+ 2

√
2
)

√
x (3x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 64� �
DSolve[2*x^2*(2+3*x)*y''[x]+x*(4+21*x)*y'[x]-(1-9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
−2c1x+ 2c2

√
3x+ 2 + 3

√
2 c2x tanh−1

(√
3x
2 + 1

)
2
√
x (3x+ 2)3/2
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52.1.592 problem 606
Internal problem ID [7326]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 606.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 2) y′ − (2− 3x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x$2)+x*(2+x)*diff(y(x),x)-(2-3*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x + c2(x3e−x expIntegral (1,−x) + x2 + x+ 2)
x2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+x*(2+x)*y'[x]-(2-3*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−xx(c2 Ei(x) + 6c1)−
c2(x2 + x+ 2)

6x2
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52.1.593 problem 607
Internal problem ID [7327]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 607.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(3 + 8x) y′ − (5− 49x) y = 0

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 42� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(3+8*x)*diff(y(x),x)-(5-49*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 1)4
+ c2(6 ln(x)x3 − 18x2 − 9x− 2)

(x+ 1)4 x 5
2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 50� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(3+8*x)*y'[x]-(5-49*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6c1x3 + 6c2x3 log(x)− c2(9x(2x+ 1) + 2)
6x5/2(x+ 1)4
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52.1.594 problem 608
Internal problem ID [7328]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 608.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(3 + 10x) y′ + 30yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 64� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(3+10*x)*diff(y(x),x)+30*x*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
2x5− 5x4)+ c2

((
3x5− 15

2 x4
)
ln(x)+ x6

4 − 5x5

8 − 299x4

16 +5x3+ 5x2

4 + x

4 + 1
40

)

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 67� �
DSolve[x^2*(1+x)*y''[x]-x*(3+10*x)*y'[x]+30*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c1(2x− 5)x4 + 6c2(2x− 5)x4 log(x)

+ 1
20c2(5x(x(x(x(2x(2x− 5)− 299) + 80) + 20) + 4) + 2)
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52.1.595 problem 609
Internal problem ID [7329]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 609.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ − 3(x+ 3) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 52� �
dsolve(x^2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-3*(3+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2(− expIntegral (1, x)x6 + (x5 − x4 + 2x3 − 6x2 + 24x− 120) e−x)

x3

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 56� �
DSolve[x^2*y''[x]+x*(1+x)*y'[x]-3*(3+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
−x(exx6 Ei(−x) + (x(x((x− 1)x+ 2)− 6) + 24)x− 120)

720x3 + c1x
3
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52.1.596 problem 610
Internal problem ID [7330]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 610.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ + x(9 + 13x) y′ + (7 + 5x) y = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 47� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)+x*(9+13*x)*diff(y(x),x)+(7+5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(143x2 + 104x+ 20)
x7 + c2(35x3 − 45x2 + 36x− 20) (2x+ 1)

7
2

x7

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 57� �
DSolve[x^2*(1+2*x)*y''[x]+x*(9+13*x)*y'[x]+(7+5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(x(5x(7x− 9) + 36)− 20)(2x+ 1)7/2
315x7 + c1(13x(11x+ 8) + 20)

143x7
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52.1.597 problem 611
Internal problem ID [7331]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 611.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(2x+ 1) y′′ − 2x(4− x) y′ − (7 + 5x) y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 37� �
dsolve(4*x^2*(1+2*x)*diff(y(x),x$2)-2*x*(4-x)*diff(y(x),x)-(7+5*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2(5x3 − 10x2 − 40x− 16)
(2x+ 1)

5
4
√
x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 43� �
DSolve[4*x^2*(1+2*x)*y''[x]-2*x*(4-x)*y'[x]-(7+5*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2c2(5(x−4)x(x+2)−16)

(2x+1)5/4 + 35c1
35

√
x
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52.1.598 problem 612
Internal problem ID [7332]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 612.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2(x+ 3) y′′ − x(15 + x) y′ − 20y = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 33� �
dsolve(3*x^2*(3+x)*diff(y(x),x$2)-x*(15+x)*diff(y(x),x)-20*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 36x− 243)
x

2
3

+ c2(7x+ 27)
x

2
3 (3 + x)

1
3

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 42� �
DSolve[3*x^2*(3+x)*y''[x]-x*(15+x)*y'[x]-20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4c1(7x+27)
3
√
x+ 3

+ 21c2((x− 36)x− 243)

28x2/3
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52.1.599 problem 613
Internal problem ID [7333]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 613.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x(1− 10x) y′ − (9− 10x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 73� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x*(1-10*x)*diff(y(x),x)-(9-10*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(715x4 + 572x3 + 234x2 + 52x+ 5)
x3

+ c2
(
8x10 + 91x9 + 468x8 + 1430x7 + 2860x6 + 3861x5 + 3432x4 + 1716x3)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 50� �
DSolve[x^2*(1+x)*y''[x]+x*(1-10*x)*y'[x]-(9-10*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6435c1(x+ 1)12(8x− 5)− 8c2(13x(x(11x(5x+ 4) + 18) + 4) + 5)
51480x3
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52.1.600 problem 614
Internal problem ID [7334]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 614.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + 3x2y′ − (6− x) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+3*x^2*diff(y(x),x)-(6-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 4)
x2 +

c2
(
6(x+ 4) (x+ 1)2 ln (x+ 1) + 60x2 + 129x+ 68

)
(x+ 1)2 x2

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 49� �
DSolve[x^2*(1+x)*y''[x]+3*x^2*y'[x]-(6-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
6c1(x+ 4) + c2(3x(20x+43)+68)

(x+1)2 + 6c2(x+ 4) log(x+ 1)
6x2
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52.1.601 problem 615
Internal problem ID [7335]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 615.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2x+ 1) y′′ − 2x(3 + 14x) y′ + (6 + 100x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 57� �
dsolve(x^2*(1+2*x)*diff(y(x),x$2)-2*x*(3+14*x)*diff(y(x),x)+(6+100*x)*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
2016x5 + 672x4 + 144x3 + 18x2 + x

)
+ c2

(
8x10 + 36x9 + 72x8 + 84x7 + 63x6)

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 44� �
DSolve[x^2*(1+2*x)*y''[x]-2*x*(3+14*x)*y'[x]+(6+100*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x(2x+ 1)9 − c2x(6x(8x(14x(3x+ 1) + 3) + 3) + 1)
20160
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52.1.602 problem 616
Internal problem ID [7336]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 616.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(6 + 11x) y′ + (6 + 32x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 44� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-x*(6+11*x)*diff(y(x),x)+(6+32*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
3x8 + 14x7 + 21x6)+ c2

(
35x4 + 42x3 + 21x2 + 4x

)
3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 44� �
DSolve[x^2*(1+x)*y''[x]-x*(6+11*x)*y'[x]+(6+32*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3c1x(x+ 1)6(3x− 4)− 1

140c2x(7x(x(5x+ 6) + 3) + 4)
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52.1.603 problem 617
Internal problem ID [7337]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 617.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x+ 1) y′′ + 4x(4x+ 1) y′ − (49 + 27x) y = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 30� �
dsolve(4*x^2*(1+x)*diff(y(x),x$2)+4*x*(1+4*x)*diff(y(x),x)-(49+27*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
7
2

(x+ 1)2
+ c2(7x+ 6)

(x+ 1)2 x 7
2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 36� �
DSolve[4*x^2*(1+x)*y''[x]+4*x*(1+4*x)*y'[x]-(49+27*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 42c1x7 − c2(7x+ 6)
42x7/2(x+ 1)2
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52.1.604 problem 618
Internal problem ID [7338]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 618.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−2x2 + 7

)
y′ + 12y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 76� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(7-2*x^2)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �
y(x) = c1x

6

(x2 + 1)
7
2

+
c2x

2
(
8
√
x2 + 1 x4 − 15 arctanh

(
1√

x2 + 1

)
x4 − 9

√
x2 + 1 x2 − 2

√
x2 + 1

)
(x2 + 1)

7
2

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 88� �
DSolve[x^2*(1+x^2)*y''[x]-x*(7-2*x^2)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−2c2

√
x2 + 1 x2 + 8x6

(
c2
√
x2 + 1 + c1

)
− 15c2x6 tanh−1

(√
x2 + 1

)
− 9c2

√
x2 + 1 x4

8 (x2 + 1)7/2
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52.1.605 problem 619
Internal problem ID [7339]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 619.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x
(
−x2 + 7

)
y′ + 12y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)-x*(7-x^2)*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
6e−x2

2 + c2x
2
(
expIntegral

(
1,−x2

2

)
x4e−x2

2 + 2x2 + 4
)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 51� �
DSolve[x^2*y''[x]-x*(7-x^2)*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16x

2
(
e−

x2
2 x4

(
c2 Ei

(
x2

2

)
+ 16c1

)
− 2c2

(
x2 + 2

))
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52.1.606 problem 620
Internal problem ID [7340]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 620.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
2x2 + 1

)
y′ −

(
−10x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 37� �
dsolve(x^2*diff(y(x),x$2)+x*(1+2*x^2)*diff(y(x),x)-(1-10*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x2
x hypergeom

(
[−1] , [2], x2)+ c2e−x2

xKummerU
(
−1, 2, x2)

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 49� �
DSolve[x^2*y''[x]+x*(1+2*x^2)*y'[x]-(1-10*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
x
(
x2 − 2

) (
c2 Ei

(
x2)+ 4c1

)
− c2(x2 − 1)

4x
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52.1.607 problem 621
Internal problem ID [7341]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 621.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−2x2 + 1

)
y′ − 4

(
2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 38� �
dsolve(x^2*diff(y(x),x$2)+x*(1-2*x^2)*diff(y(x),x)-4*(1+2*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2ex2 +

c2
(
−x4ex2 expIntegral (1, x2) + x2 − 1

)
x2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 44� �
DSolve[x^2*y''[x]+x*(1-2*x^2)*y'[x]-4*(1+2*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2
x4(c2 Ei (−x2) + 4c1) + c2(x2 − 1)

4x2
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52.1.608 problem 622
Internal problem ID [7342]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 622.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
−3x2 + 1

)
y′ − 4

(
−3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x),x$2)+x*(1-3*x^2)*diff(y(x),x)-4*(1-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−x2

2 + 1
)
x2 + c2

(
3x2

2 − 3
)
x2

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 64� �
DSolve[x^2*y''[x]+x*(1-3*x^2)*y'[x]-4*(1-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x4(x2 − 2)

(
27c2 Ei

(
3x2

2

)
+ 64c1

)
− 2c2e

3x2
2 (9x4 − 12x2 − 4)

64x2
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52.1.609 problem 623
Internal problem ID [7343]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 623.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
11x2 + 5

)
y′ + 24yx2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+11*x^2)*diff(y(x),x)+24*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)2
+ c2(2x2 + 1)

(x2 + 1)2 x4

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 36� �
DSolve[x^2*(1+x^2)*y''[x]+x*(5+11*x^2)*y'[x]+24*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −−4c1x4 + 2c2x2 + c2

4x4 (x2 + 1)2
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52.1.610 problem 624
Internal problem ID [7344]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 624.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 8xy′ −

(
−x2 + 35

)
y = 0

3 Solution by Maple
Time used: 0.133 (sec). Leaf size: 43� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+8*x*diff(y(x),x)-(35-x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 1)2

x
7
2

+
c2
(
(x2 + 1)2 ln (x2 + 1) + 2x2 + 3

2

)
x

7
2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 53� �
DSolve[4*x^2*(1+x^2)*y''[x]+8*x*y'[x]-(35-x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1(x2 + 1)2 + c2(4x2 + 3) + 2c2(x2 + 1)2 log (x2 + 1)
4x7/2
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52.1.611 problem 625
Internal problem ID [7345]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 625.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ − x

(
−x2 + 5

)
y′ −

(
25x2 + 7

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 36� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)-x*(5-x^2)*diff(y(x),x)-(7+25*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(x2 + 1)2 x
+ c2x

7(4x2 + 5)
(x2 + 1)2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 37� �
DSolve[x^2*(1+x^2)*y''[x]-x*(5-x^2)*y'[x]-(7+25*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(4x2 + 5)x8 + 40c1
40x (x2 + 1)2
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52.1.612 problem 626
Internal problem ID [7346]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 626.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 + 1
)
y′′ + x

(
2x2 + 5

)
y′ − 21y = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 44� �
dsolve(x^2*(1+x^2)*diff(y(x),x$2)+x*(5+2*x^2)*diff(y(x),x)-21*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 1)
5
2 (x2 + 8)

x7 + c2(35x6 + 140x4 + 168x2 + 64)
x7

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 54� �
DSolve[x^2*(1+x^2)*y''[x]+x*(5+2*x^2)*y'[x]-21*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 35c1(x2 + 1)5/2 (x2 + 8)− c2(7(5(x2 + 4)x2 + 24)x2 + 64)
35x7
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52.1.613 problem 627
Internal problem ID [7347]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 627.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2(x2 + 1
)
y′′ + 4x

(
x2 + 2

)
y′ −

(
x2 + 15

)
y = 0

3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 29� �
dsolve(4*x^2*(1+x^2)*diff(y(x),x$2)+4*x*(2+x^2)*diff(y(x),x)-(15+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(3x2 + 2)
x

5
2

+ c2(x2 + 1)
3
2

x
5
2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 39� �
DSolve[4*x^2*(1+x^2)*y''[x]+4*x*(2+x^2)*y'[x]-(15+x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c1(x2 + 1)3/2 − c2(3x2 + 2)
3x5/2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.614 problem 628
Internal problem ID [7348]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 628.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2(t+ 1) y′
t2 + 2t− 1 + 2y

t2 + 2t− 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(t),t$2)-2*(t+1)/(t^2+2*t-1)*diff(y(t),t)+2/(t^2+2*t-1)*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2
(
t2 + 1

)
3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 60� �
DSolve[y''[t]-2*(t+1)/(t^2+2*t-1)*y'[t]+2/(t^2+2*t-1)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →

√
t(t+ 2)− 1

(
c1
(
t
(
t− 2

√
2 + 2

)
− 2

√
2 + 3

)
+ c2(t+ 1)

)
√

1− t(t+ 2)
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52.1.615 problem 629
Internal problem ID [7349]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 629.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′t+
(
4t2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(t),t$2)-4*t*diff(y(t),t)+(4*t^2-2)*y(t)=0,y(t), singsol=all)� �

y(t) = c1et
2 + c2et

2
t

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18� �
DSolve[y''[t]-4*t*y'[t]+(4*t^2-2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
2(c2t+ c1)
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52.1.616 problem 630
Internal problem ID [7350]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 630.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2y′t+ 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2

(
ln (t− 1) t

2 − ln (t+ 1) t
2 + 1

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1t+ c2
(
t tanh−1(t)− 1

)
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52.1.617 problem 631
Internal problem ID [7351]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 631.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
t2 + 1

)
y′′ − 2y′t+ 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((1+t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2
(
t2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[(1+t^2)*y''[t]-2*t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t− c1(t− i)2
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52.1.618 problem 632
Internal problem ID [7352]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 632.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−t2 + 1

)
y′′ − 2y′t+ 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve((1-t^2)*diff(y(t),t$2)-2*t*diff(y(t),t)+6*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
−3t2 + 1

)
+ c2

((
3t2
8 − 1

8

)
ln (t− 1) +

(
−3t2

8 + 1
8

)
ln (t+ 1) + 3t

4

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 37� �
DSolve[(1-t^2)*y''[t]-2*t*y'[t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
c1
(
3t2 − 1

)
+ c2

(
3t2 − 1

)
tanh−1(t)− 3c2t

)
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52.1.619 problem 633
Internal problem ID [7353]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 633.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2t+ 1) y′′ − 4(t+ 1) y′ + 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve((2*t+1)*diff(y(t),t$2)-4*(t+1)*diff(y(t),t)+4*y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1) + c2e2t

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23� �
DSolve[(2*t+1)*y''[t]-4*(t+1)*y'[t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c1e
2t+1 − c2(t+ 1)

9515
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52.1.620 problem 634
Internal problem ID [7354]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 634.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + y′t+
(
t2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 19� �
dsolve(t^2*diff(y(t),t$2)+t*diff(y(t),t)+(t^2-1/4)*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin(t)√
t

+ c2 cos(t)√
t

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 39� �
DSolve[t^2*y''[t]+t*y'[t]+(t^2-1/4)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−it(2c1 − ic2e
2it)

2
√
t
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52.1.621 problem 635
Internal problem ID [7355]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 635.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2ty′
t2 + 1 + 2y

t2 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(t),t$2)-2*t/(1+t^2)*diff(y(t),t)+2/(1+t^2)*y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2
(
t2 − 1

)
3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 21� �
DSolve[y''[t]-2*t/(1+t^2)*y'[t]+2/(1+t^2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2t− c1(t− i)2
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52.1.622 problem 636
Internal problem ID [7356]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 636.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
t2 + 2t+ 1

)
y′ − (4t+ 4) y = 0

3 Solution by Maple
Time used: 0.454 (sec). Leaf size: 78� �
dsolve(diff(y(t),t$2)+(t^2+2*t+1)*diff(y(t),t)-(4+4*t)*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
t4 + 4t3 + 6t2 + 8t+ 5

)
+ c2(t+ 1)

(
t3 + 3t2 + 3t+ 5

)∫ e−
t
(
t2+3t+3

)
3

(t+ 1)2 (t3 + 3t2 + 3t+ 5)2
dt


3 Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 114� �
DSolve[y''[t]+(t^2+2*t+1)*y'[t]-(4+4*t)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
36e

− 1
3 t(t(t+3)+3)

(
c2e

1
3 (t+1)3(t(t(t+ 3) + 3) + 5)(t+ 1)3E 1

3

(
1
3(t+ 1)3

)
+ 36c1e

t3
3 +t2+t(t(t(t+ 3) + 3) + 5)(t+ 1)− 3c2(t(t(t+ 3) + 3) + 4)

)
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52.1.623 problem 638
Internal problem ID [7357]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 638.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2ty′′ + (1− 2t) y′ − y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 17� �
dsolve(2*t*diff(y(t),t$2)+(1-2*t)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1et erf
(√

t
)
+ c2et

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21� �
DSolve[2*t*y''[t]+(1-2*t)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → et
(
c1 − c2Gamma

(
1
2 , t
))

9519



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.624 problem 639
Internal problem ID [7358]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 639.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2ty′′ + (t+ 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 56� �
dsolve(2*t*diff(y(t),t$2)+(1+t)*diff(y(t),t)-2*y(t)=0,y(t), singsol=all)� �

y(t) = c1

((
t2 + 6t+ 3

)
erf
(√

2
√
t

2

)
√
π +

√
2
(
t
3
2 + 5

√
t
)
e− t

2

)
+ c2

(
t2 + 6t+ 3

)
3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 64� �
DSolve[2*t*y''[t]+(1+t)*y'[t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
24

(
(t(t+ 6) + 3)

(
√
2π c2 Erf

(√
t√
2

)
+ 24c1

)
+ 2c2e−t/2√t (t+ 5)

)
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52.1.625 problem 640
Internal problem ID [7359]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 640.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ − y′t+ (t+ 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(2*t^2*diff(y(t),t$2)-t*diff(y(t),t)+(1+t)*y(t)=0,y(t), singsol=all)� �

y(t) = c1 sin
(√

2
√
t
)√

t + c2
√
t cos

(√
2

√
t
)

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 62� �
DSolve[2*t^2*y''[t]-t*y'[t]+(1+t)*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

−i
√
2

√
t
√
t
(
2c1e2i

√
2

√
t + i

√
2 c2

)
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52.1.626 problem 641
Internal problem ID [7360]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 641.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2t2y′′ +
(
t2 − t

)
y′ + y = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 29� �
dsolve(2*t^2*diff(y(t),t$2)+(t^2-t)*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1WhittakerM
(
1
4 ,

1
4 ,

t

2

)
t
1
4 e− t

4 + c2
√
t e− t

2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 36� �
DSolve[2*t^2*y''[t]+(t^2-t)*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t/2
(
c2
√
t − c1tE 1

2

(
− t

2

))
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52.1.627 problem 642
Internal problem ID [7361]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 642.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
−t2 + t

)
y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(t^2*diff(y(t),t$2)+(t-t^2)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1(t+ 1)
t

+ c2et
t

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 23� �
DSolve[t^2*y''[t]+(t-t^2)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → c2e
t − c1(t+ 1)

t

9523



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.628 problem 643
Internal problem ID [7362]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 643.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

ty′′ −
(
t2 + 2

)
y′ + yt = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 40� �
dsolve(t*diff(y(t),t$2)-(t^2+2)*diff(y(t),t)+t*y(t)=0,y(t), singsol=all)� �

y(t) = c1e
t2
2 + c2

(
− erf

(
t
√
2
2

)
e t2

2
√
2

√
π + 2t

)

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 47� �
DSolve[t*y''[t]-(t^2+2)*y'[t]+t*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2e

t2
2

(√
2π c2 Erf

(
t√
2

)
+ 2c1

)
− c2t
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52.1.629 problem 644
Internal problem ID [7363]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 644.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ + t(t+ 1) y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(t^2*diff(y(t),t$2)+t*(t+1)*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = c1(t− 1)
t

+ c2e−t

t

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 26� �
DSolve[t^2*y''[t]+t*(t+1)*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → e−t(c1et(t− 1) + c2)
t
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52.1.630 problem 645
Internal problem ID [7364]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 645.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

ty′′ − (4 + t) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(t*diff(y(t),t$2)-(4+t)*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1
(
t2 + 6t+ 12

)
+ c2et

(
t2 − 6t+ 12

)
3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 63� �
DSolve[t*y''[t]-(4+t)*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
t ((c2 − ic1)(t(t+ 6) + 12) + (ic1 + c2)et((t− 6)t+ 12))

√
π

√
−it
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52.1.631 problem 646
Internal problem ID [7365]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 646.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ +
(
t2 − 3t

)
y′ + 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(t^2*diff(y(t),t$2)+(t^2-3*t)*diff(y(t),t)+3*y(t)=0,y(t), singsol=all)� �

y(t) = c1t
3e−t + c2t

(
e−t expIntegral (1,−t) t2 + t+ 1

)
3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 37� �
DSolve[t^2*y''[t]+(t^2-3*t)*y'[t]+3*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2t
(
e−tt2(c1 Ei(t) + 2c2)− c1(t+ 1)

)
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52.1.632 problem 647
Internal problem ID [7366]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 647.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ + y′t+ 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(t*diff(y(t),t$2)+t*diff(y(t),t)+2*y(t)=0,y(t), singsol=all)� �

y(t) = c1e−tt(t− 2) + c2
(
e−tt(t− 2) expIntegral (1,−t) + t− 1

)
3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 37� �
DSolve[t*y''[t]+t*y'[t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
2
(
e−t(t− 2)t(c2 Ei(t) + 2c1)− c2(t− 1)

)
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52.1.633 problem 648
Internal problem ID [7367]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 648.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ty′′ +
(
−t2 + 1

)
y′ + 4yt = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 33� �
dsolve(t*diff(y(t),t$2)+(1-t^2)*diff(y(t),t)+4*t*y(t)=0,y(t), singsol=all)� �

y(t) = c1

(
1− t2 + 1

8t
4
)
+ c2

(
2− 2t2 + 1

4t
4
)

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 55� �
DSolve[t*y''[t]+(1-t^2)*y'[t]+4*t*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → 1
128

((
t4 − 8t2 + 8

)(
c2 Ei

(
t2

2

)
+ 128c1

)
− 2c2e

t2
2
(
t2 − 6

))
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52.1.634 problem 649
Internal problem ID [7368]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 649.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

t2y′′ − t(t+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(t^2*diff(y(t),t$2)-t*(1+t)*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1ett+ c2ett expIntegral (1, t)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20� �
DSolve[t^2*y''[t]-t*(1+t)*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) → ett(c1 Ei(−t) + c2)
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52.1.635 problem 650
Internal problem ID [7369]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 650.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x2 cos (2x) + c2e−x2 sin (2x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 37� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x(x+2i)(4c1 − ic2e
4ix)
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52.1.636 problem 651
Internal problem ID [7370]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 651.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−z2 + 1

)
y′′ − 3zy′ + y = 0

3 Solution by Maple
Time used: 0.137 (sec). Leaf size: 51� �
dsolve((1-z^2)*diff(y(z),z$2)-3*z*diff(y(z),z)+y(z)=0,y(z), singsol=all)� �

y(z) =
c1
(
z +

√
z2 − 1

)√
2

√
z2 − 1

+
c2
(
z +

√
z2 − 1

)−√
2

√
z2 − 1

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 69� �
DSolve[(1-z^2)*y''[z]-3*z*y'[z]+y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) →

√
2
π

c1 cos
(√

2 ArcCos(z)
)
+ c2

4
√
1− z2 Q

1
2
− 1

2+
√
2 (z)

4
√
− (z2 − 1)2
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52.1.637 problem 652
Internal problem ID [7371]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 652.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4zy′′ + 2(1− z) y′ − y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 26� �
dsolve(4*z*diff(y(z),z$2)+2*(1-z)*diff(y(z),z)-y(z)=0,y(z), singsol=all)� �

y(z) = c1e
z
2 erf

(√
2

√
z

2

)
+ c2e

z
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 34� �
DSolve[4*z*y''[z]+2*(1-z)*y'[z]-y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → ez/2
(
c1 −

√
2 c2Gamma

(
1
2 ,

z

2

))
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52.1.638 problem 653
Internal problem ID [7372]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 653.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f ′′ + 2(z − 1) f ′ + 4f = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(diff(f(z),z$2)+2*(z-1)*diff(f(z),z)+4*f(z)=0,f(z), singsol=all)� �

f(z) = c1e−z(z−2)(z − 1) + c2
(
−
√
π erf (i(z − 1)) (z − 1) e−(z−1)2 + i

)
3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 56� �
DSolve[f''[z]+2*(z-a)*f'[z]+4*f[z]==0,f[z],z,IncludeSingularSolutions -> True]� �

f(z) → ez(2a−z)
(
c2e

(a−z)2 − (a− z)
(√

π c2 Erfi(a− z) + 2c1
))
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52.1.639 problem 654
Internal problem ID [7373]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 654.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

zy′′ − 2y′ + yz = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 25� �
dsolve(z*diff(y(z),z$2)-2*diff(y(z),z)+z*y(z)=0,y(z), singsol=all)� �

y(z) = c1(cos(z)z − sin(z)) + c2(cos(z) + sin(z)z)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 39� �
DSolve[z*y''[z]-2*y'[z]+z*y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → −
√

2
π

((c1z + c2) cos(z) + (c2z − c1) sin(z))
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52.1.640 problem 655
Internal problem ID [7374]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 655.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

zy′′ + (2z − 3) y′ + 4y
z

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(z*diff(y(z),z$2)+(2*z-3)*diff(y(z),z)+4/z*y(z)=0,y(z), singsol=all)� �

y(z) = c1z
2e−2z(2z − 1) + c2z

2
(
1
2 + e−2z

(
z − 1

2

)
expIntegral (1,−2z)

)

3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 39� �
DSolve[z*y''[z]+(2*z-3)*y'[z]+4/z*y[z]==0,y[z],z,IncludeSingularSolutions -> True]� �

y(z) → 1
2z

2(e−2z(2z − 1)(4c2 Ei(2z) + c1)− 4c2
)
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52.1.641 problem 656
Internal problem ID [7375]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 656.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)
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52.1.642 problem 657
Internal problem ID [7376]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 657.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.643 problem 658
Internal problem ID [7377]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 658.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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52.1.644 problem 659
Internal problem ID [7378]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 659.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.645 problem 660
Internal problem ID [7379]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 660.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x*diff(y(x),x$2)-(2*x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x+ 1) + c2e2x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 25� �
DSolve[x*y''[x]-(2*x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x − 1

4c2(2x+ 1)
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52.1.646 problem 661
Internal problem ID [7380]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 661.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_erf]

Solve

y′′ + 2xy′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x2 + c2
(
e−x2 erfi(x)

√
π x− 1

)
3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[y''[x]+2*x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xF (x) + 2c1e−x2
x+ c2
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52.1.647 problem 662
Internal problem ID [7381]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 662.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 3y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
√
2

√
π erfi

(
x
√
2

2

)
(x− 1) (x+ 1) e−x2

2 − 2x
)

+ c2e−
x2
2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 53� �
DSolve[y''[x]+x*y'[x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
e−

x2
2
(
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2x

)
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52.1.648 problem 663
Internal problem ID [7382]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 663.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ − 3yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)-3*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3 x+

c2
(
x6WhittakerM

(
1
3 ,

5
6 ,

x3

3

)
+ (5x3 + 10)WhittakerM

(
4
3 ,

5
6 ,

x3

3

))
ex3

6

x4

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[y''[x]-x^2*y'[x]-3*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x3
3

(
3c1x− c2E 4

3

(
x3

3

))
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52.1.649 problem 664
Internal problem ID [7383]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 664.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−4x2 + 1

)
y′′ − 20xy′ − 16y = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 57� �
dsolve((1-4*x^2)*diff(y(x),x$2)-20*x*diff(y(x),x)-16*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

(4x2 − 1)
3
2
+

c2
(
2 ln

(
2x+

√
4x2 − 1

)
x−

√
4x2 − 1

)
(4x2 − 1)

3
2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 57� �
DSolve[(1-4*x^2)*y''[x]-20*x*y'[x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xArcSin(2x)− c2
√
1− 4x2 + c1x

4
√
1− 4x2 (4x2 − 1)5/4
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52.1.650 problem 665
Internal problem ID [7384]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 665.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 6xy′ + 12y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve((x^2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
x4 + 6x2 + 1

)
3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 45� �
DSolve[(x^2-1)*y''[x]-6*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 − 1 (c2x(x2 + 1) + c1(x− 1)4)√

1− x2
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52.1.651 problem 666
Internal problem ID [7385]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 666.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x KummerM
(
3
2 ,

1
2 ,−

(x− 2)2

2

)
+ c2e−x KummerU

(
3
2 ,

1
2 ,−

(x− 2)2

2

)

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 84� �
DSolve[y''[x]+x*y'[x]+(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x2
2 +x− 9

2

(
e5/2(x− 3)(x− 1)

(√
2π c2 Erfi

(
x− 2√

2

)
+ 4e2c1

)
− 2c2e

1
2 (x−3)2+x(x− 2)

)
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52.1.652 problem 667
Internal problem ID [7386]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 667.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 1

)
y′′ + 7xy′ + 2y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 47� �
dsolve((1+2*x^2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 LegendreP

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

+
c2 LegendreQ

(
1
4 ,

3
4 , i

√
2 x
)

(2x2 + 1)
3
8

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 66� �
DSolve[(1+2*x^2)*y''[x]+7*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2Q

3
4
1
4

(
i
√
2 x
)

(2x2 + 1)3/8
+ 2i 4

√
2 c1x

(2x2 + 1)3/4Gamma
(1
4

)
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52.1.653 problem 668
Internal problem ID [7387]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 668.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

4y′′ + xy′ + 4y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 42� �
dsolve(4*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
8 hypergeom

(
[−1] ,

[
3
2

]
,
x2

8

)
x+ c2e−

x2
8 hypergeom

([
−3
2

]
,

[
1
2

]
,
x2

8

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 64� �
DSolve[4*y''[x]+x*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
32

(√
2 e−

x2
8 x
(
x2 − 12

)(√
π c2 Erfi

(
x

2
√
2

)
+ 8c1

)
− 4c2

(
x2 − 8

))
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52.1.654 problem 669
Internal problem ID [7388]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 669.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 57� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
e−x2

2
(
x2 + 5

)√
2 x+

√
π erf

(
x
√
2

2

)(
x4 + 6x2 + 3

))
+ c2

(
x4 + 6x2 + 3

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43� �
DSolve[y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x2

2 H−5

(
x√
2

)
+ 1

3c2
(
x4 + 6x2 + 3

)
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52.1.655 problem 670
Internal problem ID [7389]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 670.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4xy′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 40� �
dsolve(4*x*diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 8x

)
+ c2

(
(x2 − 8x) expIntegral

(
1,−x

4

)
128 + ex

4 (x− 4)
32

)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 43� �
DSolve[4*x*y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
128c2

(
(x− 8)xEi

(x
4

)
− 4ex/4(x− 4)

)
+ c1(x− 8)x

9551



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.656 problem 671
Internal problem ID [7390]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 671.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

6x2y′′ + x(1 + 18x) y′ + (1 + 12x) y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 46� �
dsolve(6*x^2*diff(y(x),x$2)+x*(1+18*x)*diff(y(x),x)+(1+12*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−3x +

c2

(
− (−x)

5
6 3

5
6

3 + x e−3x(Γ(56)− Γ
(5
6 ,−3x

)))
√
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 36� �
DSolve[6*x^2*y''[x]+x*(1+18*x)*y'[x]+(1+12*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x 3
√
x
(
c1

6
√
x − c2E 7

6
(−3x)

)
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52.1.657 problem 672
Internal problem ID [7391]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 672.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3x2y′′ − x(x+ 8) y′ + 6y = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 31� �
dsolve(3*x^2*diff(y(x),x$2)-x*(x+8)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[3],
[
10
3

]
,
x

3

)
x3 + c2 hypergeom

([
2
3

]
,

[
−4
3

]
,
x

3

)
x

2
3

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 62� �
DSolve[3*x^2*y''[x]-x*(x+8)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
18e

x/3x2/3((x− 2)x+ 4)
(
18c1 − 3

√
3 c2Gamma

(
1
3 ,

x

3

))
+ 1

6c2(x− 4)x
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52.1.658 problem 673
Internal problem ID [7392]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 673.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − x(2x+ 1) y′ + 2(4x− 1) y = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 32� �
dsolve(2*x^2*diff(y(x),x$2)-x*(1+2*x)*diff(y(x),x)+2*(4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
4
63x

4 − 4
7x

3 + x2
)
+

c2 hypergeom
([
−9

2

]
,
[
−3

2

]
, x
)

√
x

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 71� �
DSolve[2*x^2*y''[x]-x*(1+2*x)*y'[x]+2*(4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
x5/2(4(x− 9)x+ 63)

(
32c2exF

(√
x
)
+ 945c1

)
− 32c2ex(x(x(x(2x− 17) + 24) + 6) + 3)

3780
√
x
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52.1.659 problem 674
Internal problem ID [7393]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 674.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − 4x2y′ + (2x+ 1) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve(4*x^2*diff(y(x),x$2)-4*x^2*diff(y(x),x)+(1+2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x expIntegral (1,−x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[4*x^2*y''[x]-4*x^2*y'[x]+(1+2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2 Ei(x) + c1)
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52.1.660 problem 675
Internal problem ID [7394]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 675.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(3− 2x) y′ + (1− 2x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*(3-2*x)*diff(y(x),x)+(1-2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2 expIntegral (1,−2x)

x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 19� �
DSolve[x^2*y''[x]+x*(3-2*x)*y'[x]+(1-2*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 Ei(2x) + c1
x
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52.1.661 problem 676
Internal problem ID [7395]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 676.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + (4− x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)-x*(3+x)*diff(y(x),x)+(4-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2(x2 + 4x+ 2
)
+ c2

(
ex
(
x2 + 4x+ 2

)
expIntegral (1, x)− x− 3

)
x2

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]-x*(3+x)*y'[x]+(4-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x

2(ex(x(x+ 4) + 2)(c2 Ei(−x) + 4c1) + c2(x+ 3))
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52.1.662 problem 677
Internal problem ID [7396]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 677.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(−x+ 3) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(x^2*diff(y(x),x$2)+x*(3-x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1)
x

+ c2((x− 1) expIntegral (1,−x) + ex)
x

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]+x*(3-x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 1)(c2 Ei(x) + c1)− c2e
x

x
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52.1.663 problem 678
Internal problem ID [7397]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 678.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
2
√
5 − 1

)
xy′ +

(
19
4 − 3x2

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)-(2*sqrt(5)-1)*x*diff(y(x),x)+(19/4-3*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
− 1

2+
√
5 sinh

(√
3 x
)
+ c2x

− 1
2+

√
5 cosh

(√
3 x
)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 53� �
DSolve[x^2*y''[x]-(2*Sqrt[5]-1)*x*y'[x]+(19/4-3*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−
√
3 xx

√
5 − 1

2

(√
3 c2e

2
√
3 x + 6c1

)
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52.1.664 problem 679
Internal problem ID [7398]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 679.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x− 3) y′ + (4− x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x$2)+x*(x-3)*diff(y(x),x)+(4-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2e−x + c2x

2e−x expIntegral (1,−x)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 22� �
DSolve[x^2*y''[x]+x*(x-3)*y'[x]+(4-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx2(c2 Ei(x) + c1)
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52.1.665 problem 680
Internal problem ID [7399]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 680.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)-(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x

x
+ c2(x2 − 2x+ 2)

x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 30� �
DSolve[x^2*y''[x]+x^2*y'[x]-(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2ex((x− 2)x+ 2) + c1)
x
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52.1.666 problem 681
Internal problem ID [7400]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 681.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2y′ +
(
x− 3

4

)
y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 24� �
dsolve(x^2*diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x-3/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2e−2x(2x+ 1)√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]+2*x^2*y'[x]+(x-3/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1 − c2e
−2x(2x+ 1)

4
√
x
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52.1.667 problem 682
Internal problem ID [7401]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 682.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ + x2y′ − 2y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve(x^2*(1+x)*diff(y(x),x$2)+x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 2)
x

+ c2(4 + (x+ 2) ln (x+ 1))
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 30� �
DSolve[x^2*(1+x)*y''[x]+x^2*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 2) + c2(x+ 2) log(x+ 1) + 4c2
x
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52.1.668 problem 683
Internal problem ID [7402]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 683.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x
(
x2 + 6

)
y′ + 6y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x$2)+x*(6+x^2)*diff(y(x),x)+6*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 3)
x2 +

c2e−
x2
2 hypergeom

(
[2],
[1
2

]
, x

2

2

)
x3

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 65� �
DSolve[x^2*y''[x]+x*(6+x^2)*y'[x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2π c2x(x2 + 3)Erf

(
x√
2

)
− 12c1x(x2 + 3) + 2c2e−

x2
2 (x2 + 2)

12x3
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52.1.669 problem 684
Internal problem ID [7403]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 684.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(1− x) y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^2*diff(y(x),x$2)+x*(1-x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1)
x

+ c2ex
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 23� �
DSolve[x^2*y''[x]+x*(1-x)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
x − c1(x+ 1)

x
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52.1.670 problem 685
Internal problem ID [7404]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 685.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 3) y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)-x*(x+3)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx2(x+ 1) + c2(−1 + ex(x+ 1) expIntegral (1, x))x2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 29� �
DSolve[x^2*y''[x]-x*(x+3)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(ex(x+ 1)(c2 Ei(−x) + c1) + c2)
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52.1.671 problem 686
Internal problem ID [7405]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 686.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 2)
x

+ c2ex(x− 2)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57� �
DSolve[x^2*y''[x]-x^2*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c1 − ic2) (−ex) (x− 2)− (c1 + ic2)(x+ 2)
√
π

√
−ix

√
x
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52.1.672 problem 687
Internal problem ID [7406]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 687.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ − (2 + 3x) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 46� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)-(3*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2ex(x+ 4) + c2(−x3ex(x+ 4) expIntegral (1, x) + x3 + 3x2 − 2x+ 2)

x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 51� �
DSolve[x^2*y''[x]-x^2*y'[x]-(3*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx3(x+ 4)(24c1 − c2 Ei(−x))− c2(x(x(x+ 3)− 2) + 2)
24x
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52.1.673 problem 688
Internal problem ID [7407]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 688.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(5− x) y′ + 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)+x*(5-x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 4x+ 2)
x2 + c2((x2 − 4x+ 2) expIntegral (1,−x) + ex(x− 3))

x2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+x*(5-x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ((x− 4)x+ 2)(c2 Ei(x) + 4c1)− c2e
x(x− 3)

4x2
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52.1.674 problem 689
Internal problem ID [7408]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 689.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(1− x) y′ + (2x− 9) y = 0

3 Solution by Maple
Time used: 0.145 (sec). Leaf size: 25� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1-x)*diff(y(x),x)+(2*x-9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex

x
3
2

+ c2(x2 + 2x+ 2)
x

3
2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 29� �
DSolve[4*x^2*y''[x]+4*x*(1-x)*y'[x]+(2*x-9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)

x3/2

9570



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.675 problem 690
Internal problem ID [7409]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 690.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x(x+ 2) y′ + 2(x+ 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve(x^2*diff(y(x),x$2)+2*x*(2+x)*diff(y(x),x)+2*(1+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(−2 expIntegral (1, 2x)x+ e−2x)

x2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+2*x*(2+x)*y'[x]+2*(1+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2c2xEi(−2x) + c1x− c2e
−2x

x2
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52.1.676 problem 691
Internal problem ID [7410]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 691.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(1− x) y′ + (1− x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(x^2*diff(y(x),x$2)-x*(1-x)*diff(y(x),x)+(1-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2 expIntegral (1, x)x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 17� �
DSolve[x^2*y''[x]-x*(1-x)*y'[x]+(1-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2 Ei(−x) + c1)
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52.1.677 problem 692
Internal problem ID [7411]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 692.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4x(2x+ 1) y′ + (4x− 1) y = 0

3 Solution by Maple
Time used: 0.12 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)+(4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+ c2e−2x
√
x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 26� �
DSolve[4*x^2*y''[x]+4*x*(1+2*x)*y'[x]+(4*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−2x + c2

2
√
x
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52.1.678 problem 693
Internal problem ID [7412]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 693.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 4) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(x^2*diff(y(x),x$2)+x*(4+x)*diff(y(x),x)+(2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(− expIntegral (1, x)x+ e−x)

x2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+x*(4+x)*y'[x]+(2+x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c2xEi(−x) + c1x− c2e
−x

x2
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52.1.679 problem 694
Internal problem ID [7413]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 694.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 9

4

)
y = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-9/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x+ i)
x

3
2

+ c2e−ix(−x+ i)
x

3
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 44� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-9/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x3/2
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52.1.680 problem 695
Internal problem ID [7414]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 695.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.681 problem 696
Internal problem ID [7415]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 696.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + 5(1− 2x) y′ − 5y = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 50� �
dsolve(2*x*diff(y(x),x$2)+5*(1-2*x)*diff(y(x),x)-5*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(−10x− 1)
√
5

√
π erfi

(√
5

√
x
)

x
3
2

+ 10 e5x
x

+ c2(1 + 10x)
x

3
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 40� �
DSolve[2*x*y''[x]+5*(1-2*x)*y'[x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2L
3
2
− 1

2
(5x) + c1(10x+ 1)

10
√
5 x3/2
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52.1.682 problem 697
Internal problem ID [7416]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 697.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.683 problem 698
Internal problem ID [7417]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 698.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ n) y′ + (n+ 1) y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 42� �
dsolve(x*diff(y(x),x$2)+(x+n)*diff(y(x),x)+(n+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x hypergeom ([−1] , [n], x) + c2e−xx−n+1 hypergeom ([−n] , [−n+ 2] , x)

3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 48� �
DSolve[x*y''[x]+(x+n)*y'[x]+(n+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(n− x)
(
c2

∫ x

1

eK[1]K[1]−n

(n−K[1])2dK[1] + c1

)
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52.1.684 problem 699
Internal problem ID [7418]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 699.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + xy′ + y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 50� �
dsolve(x^4*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1

erfi
(√

2
2x

)
(x2 − 1)

√
2

√
π

x
+ 2 e

1
2x2

+ c2(x2 − 1)
x

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 59� �
DSolve[x^4*y''[x]+x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x2 − 1)

(
4c1 −

√
2π c2 Erfi

(
1√
2 x

))
− 2c2e

1
2x2 x

4x
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52.1.685 problem 700
Internal problem ID [7419]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 700.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
2x2 + x

)
y′ − 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(x^2*diff(y(x),x$2)+(x+2*x^2)*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x2 − 4x+ 3)
x2 + c2e−2x(2x+ 3)

x2

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+(x+2*x^2)*y'[x]-4*y[x]==2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
c1e

−2x(4x+ 6) + c2(3− 4x)
x2 + 2(−1 + c2)

)
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52.1.686 problem 701
Internal problem ID [7420]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 701.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
4x3 − 14x2 − 2x

)
y′′ −

(
6x2 − 7x+ 1

)
y′ + (6x− 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 20� �
dsolve((4*x^3-14*x^2-2*x)*diff(y(x),x$2)-(6*x^2-7*x+1)*diff(y(x),x)+(6*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2
√
x (2x+ 1)

3 Solution by Mathematica
Time used: 0.637 (sec). Leaf size: 26� �
DSolve[(4*x^3-14*x^2-2*x)*y''[x]-(6*x^2-7*x+1)*y'[x]+(6*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1)− 2c2
√
x (2x+ 1)
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52.1.687 problem 702
Internal problem ID [7421]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 702.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)+x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2e−x(x2 + 2x+ 2)

x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 28� �
DSolve[x^2*y''[x]+x^2*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 − c2e
−x(x(x+ 2) + 2)

x
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52.1.688 problem 703
Internal problem ID [7422]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 703.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x2y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(x^2*diff(y(x),x$2)-x^2*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
x

+ c2(x2 + 2x+ 2)
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 27� �
DSolve[x^2*y''[x]-x^2*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)

x
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52.1.689 problem 704
Internal problem ID [7423]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 704.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(1− 4x) y′′ +
(
−1
4x− x2

)
y′ − 5yx

16 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve(x^2*(1-4*x)*diff(y(x),x$2)+((1-(5/4))*x-(6-4*(5/4))*x^2)*diff(y(x),x)+(5/4)*(1-(5/4))*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−5
8 ,−

1
8

]
,

[
−1
4

]
, 4x
)
+ c2x

5
4 hypergeom

([
5
8 ,

9
8

]
,

[
9
4

]
, 4x
)

3 Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 111� �
DSolve[x^2*(1-4*x)*y''[x]+((1-(5/4))*x-(6-4*(5/4))*x^2)*y'[x]+(5/4)*(1-(5/4))*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
8
√
x 4
√
4x− 1

(
5c1
(√

4x− 1 − i
)5/4 + ic2

(√
4x− 1 + i

)5/4)
5 4
√
1− 4x 8

√√
4x− 1 − i

8
√√

4x− 1 + i
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52.1.690 problem 705
Internal problem ID [7424]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 705.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 + x

)
y′ + (x− 9) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 40� �
dsolve(x^2*diff(y(x),x$2)+(x+x^2)*diff(y(x),x)+(x-9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 8x+ 20)
x3 + c2e−x(x3 + 9x2 + 36x+ 60)

x3

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 40� �
DSolve[x^2*y''[x]+(x+x^2)*y'[x]+(x-9)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1((x− 8)x+ 20)− c2e
−x(x(x(x+ 9) + 36) + 60)
x3
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52.1.691 problem 706
Internal problem ID [7425]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 706.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 44� �
dsolve(x^2*diff(y(x),x$2)+x*(x+1)*diff(y(x),x)+(3*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x(x− 3) + c2(x2e−x(x− 3) expIntegral (1,−x) + x2 − 2x− 1)
x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 45� �
DSolve[x^2*y''[x]+x*(x+1)*y'[x]+(3*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x(x− 3)x(c2 Ei(x) + 6c1)−
c2((x− 2)x− 1)

6x
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52.1.692 problem 707
Internal problem ID [7426]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 707.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x2 + 4x

)
y′ + 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(x^2*diff(y(x),x$2)-(x^2+4*x)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1exx4 + c2x
(
x3ex expIntegral (1, x)− x2 + x− 2

)
3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 40� �
DSolve[x^2*y''[x]-(x^2+4*x)*y'[x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
xx4 − 1

6c1x
(
exx3 Ei(−x) + (x− 1)x+ 2

)
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52.1.693 problem 708
Internal problem ID [7427]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 708.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ − (2 + 3x) y′ + (2x− 1) y
x

= 0

3 Solution by Maple
Time used: 0.253 (sec). Leaf size: 34� �
dsolve(2*x^2*diff(y(x),x$2)-(3*x+2)*diff(y(x),x)+(2*x-1)/x*y(x)=0,y(x), singsol=all)� �

y(x) = c1(5x+ 2)√
x

+ c2e−
1
x hypergeom

(
[2],
[
−1
2

]
,
1
x

)
x2

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 60� �
DSolve[2*x^2*y''[x]-(3*x+2)*y'[x]+(2*x-1)/x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(5x+ 2)

(
3c1 − 10

√
π c2 Erf

(
1√
x

))
15

√
x

+ 2
3c2e

−1/x((x− 4)x− 2)
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52.1.694 problem 709
Internal problem ID [7428]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 709.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
3
2 − 2x

)
y′ − y

4 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 26� �
dsolve(x*(1-x)*diff(y(x),x$2)+(3/2-2*x)*diff(y(x),x)-1/4*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x

+
c2 ln

(
−1

2 + x+
√
x (x− 1)

)
√
x

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 46� �
DSolve[x*(1-x)*y''[x]+(3/2-2*x)*y'[x]-1/4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

2c2
√
x− 1 tanh−1


1√

x− 1
x


√
1− x

+ c1
√
x
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52.1.695 problem 710
Internal problem ID [7429]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 710.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x(1− x) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(2*x*(1-x)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
arctan

(√
x− 1

)
x−

√
x− 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 43� �
DSolve[2*x*(1-x)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√
2
(
c1x− c2

√
1− x + c2x tanh−1 (√1− x

))
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52.1.696 problem 711
Internal problem ID [7430]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 711.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(1− x) y′′ + (1− 11x) y′ − 10y = 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 33� �
dsolve(2*x*(1-x)*diff(y(x),x$2)+(1-11*x)*diff(y(x),x)-10*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 + 6x+ 1)
(x− 1)4

+ c2
√
x (x+ 1)

(x− 1)4

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 34� �
DSolve[2*x*(1-x)*y''[x]+(1-11*x)*y'[x]-10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x (x+ 1)− 2c2(x(x+ 6) + 1)

(x− 1)4
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52.1.697 problem 712
Internal problem ID [7431]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 712.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ + (1− 2x) y′
3 + 20y

9 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(x*(1-x)*diff(y(x),x$2)+1/3*(1-2*x)*diff(y(x),x)+20/9*y(x)=0,y(x), singsol=all)� �

y(x) = c1(6x− 5)x 2
3 + c2(6x− 1) (x− 1)

2
3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 48� �
DSolve[x*(1-x)*y''[x]+1/3*(1-2*x)*y'[x]+20/9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√

−((x− 1)x) Q
2
3
1 (2x− 1) + c1x

2/3(6x− 5)
Gamma

(1
3

)
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52.1.698 problem 713
Internal problem ID [7432]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 713.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ + 3(−x2 + 2) y
(−x2 + 1)2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve(4*diff(y(x),x$2)+3*(2-x^2)/(1-x^2)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

) 3
4 + c2

(
x2 − 1

) 1
4 x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 51� �
DSolve[4*y''[x]+3*(2-x^2)/(1-x^2)^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1

c2Q
1
2
1
2
(x) +

√
2
π

c1x

4
√
1− x2
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52.1.699 problem 714
Internal problem ID [7433]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 714.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 28� �
dsolve(diff(u(x),x$2)-2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1) + c2e−ax(ax+ 1)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 68� �
DSolve[u''[x]-2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

√
x ((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

a
√
−iax
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52.1.700 problem 715
Internal problem ID [7434]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 715.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sinh (ax)
x

+ c2 cosh (ax)
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 35� �
DSolve[u''[x]+2/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → 2ac1e−ax + c2e
ax

2ax
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52.1.701 problem 716
Internal problem ID [7435]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 716.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 2u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(diff(u(x),x$2)+2/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1 sin (ax)
x

+ c2 cos (ax)
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 42� �
DSolve[u''[x]+2/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →
e−iax

(
2c1 − ic2e2iax

a

)
2x
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52.1.702 problem 717
Internal problem ID [7436]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 717.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
− a2u = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 34� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)-a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1eax(ax− 1)
x3 + c2e−ax(ax+ 1)

x3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 68� �
DSolve[u''[x]+4/x*u'[x]-a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) →

√
2
π

((iac2x+ c1) sinh(ax)− (ac1x+ ic2) cosh(ax))

ax5/2
√
−iax
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52.1.703 problem 718
Internal problem ID [7437]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 718.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ + 4u′

x
+ a2u = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 41� �
dsolve(diff(u(x),x$2)+4/x*diff(u(x),x)+a^2*u(x)=0,u(x), singsol=all)� �

u(x) = c1(cos (ax) ax− sin (ax))
x3 + c2(cos (ax) + sin (ax) ax)

x3

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57� �
DSolve[u''[x]+4/x*u'[x]+a^2*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → −

√
2
π

((ac1x+ c2) cos(ax) + (ac2x− c1) sin(ax))

x3/2(ax)3/2
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52.1.704 problem 719
Internal problem ID [7438]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 719.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(y(x),x$2)-a^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1eax(a2x2 − 3ax+ 3)
x2 + c2e−ax(a2x2 + 3ax+ 3)

x2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 88� �
DSolve[y''[x]-a^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
π

(i(c1(a2x2 + 3) + 3iac2x) sinh(ax) + (ax(ac2x− 3ic1) + 3c2) cosh(ax))

a2x3/2
√
−iax
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52.1.705 problem 720
Internal problem ID [7439]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 720.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + n2y − 6y
x2 = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 61� �
dsolve(diff(y(x),x$2)+n^2*y(x)=6*y(x)/x^2,y(x), singsol=all)� �
y(x) = c1((n2x2 − 3) cos (nx)− 3 sin (nx)xn)

x2 + c2(3 cos (nx)xn+ (n2x2 − 3) sin (nx))
x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 77� �
DSolve[y''[x]+n^2*y[x]==6*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

√
x ((c1(n2x2 − 3) + 3c2nx) sin(nx) + (nx(3c1 − c2nx) + 3c2) cos(nx))

(nx)5/2
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52.1.706 problem 721
Internal problem ID [7440]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 721.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ −
(
x2 + 1

4

)
y = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)-(x^2+1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)√
x

+ c2 cosh(x)√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 32� �
DSolve[x^2*y''[x]+x*y'[x]-(x^2+1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2e2x + 2c1)
2
√
x
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52.1.707 problem 722
Internal problem ID [7441]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 722.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (−9a2 + 4x2) y
4a2 = 0

3 Solution by Maple
Time used: 0.16 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(4*x^2-9*a^2)/(4*a^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
ix
a (ix− a)
x

3
2

+ c2e−
ix
a (ix+ a)
x

3
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 62� �
DSolve[x^2*y''[x]+x*y'[x]+(4*x^2-9*a^2)/(4*a^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

(
(ac2 + c1x) cos

(
x
a

)
+ (c2x− ac1) sin

(
x
a

))
x

√
x

a

9603



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.708 problem 723
Internal problem ID [7442]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 723.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 25

4

)
y = 0

3 Solution by Maple
Time used: 0.143 (sec). Leaf size: 45� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-25/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-25/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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52.1.709 problem 724
Internal problem ID [7443]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 724.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + qy′ − 2y
x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+q*diff(y(x),x)=2*y(x)/x^2,y(x), singsol=all)� �

y(x) = c1(qx− 2)
x

+ c2e−qx(qx+ 2)
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 80� �
DSolve[y''[x]+q*y'[x]==2*y[x]/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
qx3/2e−

qx
2
(
2(ic2qx+ 2c1) sinh

(
qx
2

)
− 2(c1qx+ 2ic2) cosh

(
qx
2

))
√
π (−iqx)5/2
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52.1.710 problem 725
Internal problem ID [7444]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 725.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4x3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 41� �
DSolve[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.711 problem 726
Internal problem ID [7445]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 726.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x+ 2) y′′ + 2xy′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x^2*(2-x)*diff(y(x),x$2)+2*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2(x− 1)
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24� �
DSolve[x^2*(2-x)*y''[x]+2*x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 2)2 + c2(x− 1)
x
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52.1.712 problem 727
Internal problem ID [7446]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 727.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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52.1.713 problem 728
Internal problem ID [7447]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 728.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − 2(x+ 1) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[x*y''[x]-2*(x+1)*y'[x]+(x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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52.1.714 problem 729
Internal problem ID [7448]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 729.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3xy′′ − 2(3x− 1) y′ + (3x− 2) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(3*x*diff(y(x),x$2)-2*(3*x-1)*diff(y(x),x)+(3*x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2x
1
3 ex

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21� �
DSolve[3*x*y''[x]-2*(3*x-1)*y'[x]+(3*x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
(
3c2 3

√
x + c1

)
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52.1.715 problem 730
Internal problem ID [7449]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 730.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ − (x− 1) y′ + y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve(x*(x+1)*diff(y(x),x$2)-(x-1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2(−4 + (x− 1) ln(x))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23� �
DSolve[x*(x+1)*y''[x]-(x-1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1) + c2((x− 1) log(x)− 4)
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52.1.716 problem 731
Internal problem ID [7450]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 731.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(x+ 1)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 19� �
DSolve[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 − c2(x+ 1)
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52.1.717 problem 732
Internal problem ID [7451]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 732.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2x

)
y′′ − 2(x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve((x^2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2(x+ 1)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[(x^2+2*x)*y''[x]-2*(x+1)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2 − c2(x+ 1)
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52.1.718 problem 733
Internal problem ID [7452]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 733.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2

9614



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.719 problem 734
Internal problem ID [7453]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 734.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21� �
DSolve[(x^2+1)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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52.1.720 problem 735
Internal problem ID [7454]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 735.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.721 problem 736
Internal problem ID [7455]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 736.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.722 problem 737
Internal problem ID [7456]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 737.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x− 3) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 25� �
dsolve((2*x-3)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x− 3)
7
4 KummerM

(
3
4 ,

11
4 ,

x

2 − 3
4

)
+ c2x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 63� �
DSolve[(2*x-3)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 23/4(2x− 3)
(
c2(2x− 3)3/4L

7
4
− 3

4

(
x

2 − 3
4

)
+ 4

√
2 c1x

2x− 3

)
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52.1.723 problem 738
Internal problem ID [7457]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 738.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ − 3y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
√
π ex2

2 erf
(
x
√
2

2

)(
x2 + 1

)
+ x

√
2
)

+ c2e
x2
2
(
x2 + 1

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35� �
DSolve[y''[x]-x*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1H−3

(
x√
2

)
+ c2e

x2
2
(
x2 + 1

)
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52.1.724 problem 739
Internal problem ID [7458]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 739.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 24� �
dsolve((1+x^2)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
arcsinh(x)x−

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 39� �
DSolve[(1+x^2)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c2
√
x2 + 1 + c2x tanh−1

(
x√

x2 + 1

)
+ c1x
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52.1.725 problem 740
Internal problem ID [7459]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 740.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x ex2

2 +
√
π erfi

(
x
√
2

2

)
√
2 (x− 1) (x+ 1)

)
+ c2

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 53� �
DSolve[y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

((
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.726 problem 741
Internal problem ID [7460]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 741.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
y′′ − y′ + y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 62� �
dsolve((1-x^2)*diff(y(x),x$2)-diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 −

√
5
2 ,

√
5
2 − 1

2

]
,

[
−1
2

]
,
1
2 + x

2

)

+ c2(2 + 2x)
3
2 hypergeom

([
1−

√
5
2 ,

√
5
2 + 1

]
,

[
5
2

]
,
1
2 + x

2

)

3 Solution by Mathematica
Time used: 2.044 (sec). Leaf size: 190� �
DSolve[(1-x^2)*y''[x]-y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

4
√
x+ 1

(
−2x+ 2

√
x− 1

√
x+ 1 +

√
5 − 3

)
exp

(1 + √
5
)
tanh−1

 1√
x− 1
x+ 1

− tanh−1
(
x−

√
x− 1

√
x+ 1

)
c2

∫ x

1

exp

2 tanh−1
(
K[1]−

√
K[1]− 1

√
K[1] + 1

)
−2
(
1+
√
5
)
coth−1


√
1− 2

K[1] + 1




(
−2K[1]+2

√
K[1]− 1

√
K[1] + 1 +

√
5 −3

)2 dK[1] + c1


4
√
1− x
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52.1.727 problem 742
Internal problem ID [7461]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 742.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1)2 y′′ +
(
−x2 + 1

)
y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(x*(x+1)^2*diff(y(x),x$2)+(1-x^2)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2(x+ 1) ln(x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17� �
DSolve[x*(x+1)^2*y''[x]+(1-x^2)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)(c2 log(x) + c1)
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52.1.728 problem 743
Internal problem ID [7462]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 743.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2 cos

(
2
√
x
)√

x − sin
(
2
√
x
))

+ c2
(
2 sin

(
2
√
x
)√

x + cos
(
2
√
x
))

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 59� �
DSolve[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2i
√
x
(
2
√
x + i

)
+ 1

8c2e
−2i

√
x
(
1 + 2i

√
x
)
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52.1.729 problem 744
Internal problem ID [7463]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 744.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + xy′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 2x

)
+ c2

(
(−x− 1) e−x

2 + x expIntegral (1, x) (x+ 2)
2

)

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 39� �
DSolve[x*y''[x]+x*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x(x+ 2)− 1
2c2e

−x(ex(x+ 2)xEi(−x) + x+ 1)
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52.1.730 problem 745
Internal problem ID [7464]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 745.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x− 1)2 y′′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(x*(x-1)^2*diff(y(x),x$2)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x

x− 1 + c2(2 ln(x)x− x2 + 1)
x− 1

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 31� �
DSolve[x*(x-1)^2*y''[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2x+ c1) + 2c2x log(x) + c2
x− 1
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52.1.731 problem 746
Internal problem ID [7465]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 746.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + yx2 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 25� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x2
2 cos(x) + c2e

x2
2 sin(x)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 39� �
DSolve[y''[x]-2*x*y'[x]+x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

1
2x(x−2i)(2c1 − ic2e

2ix)
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52.1.732 problem 747
Internal problem ID [7466]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 747.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
−x2 + 2

)
y′′ −

(
x2 + 4x+ 2

)
((1− x) y′ + y) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(x*(2-x^2)*diff(y(x),x$2)-(x^2+4*x+2)*((1-x)*diff(y(x),x)+y(x))=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2exx2

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 21� �
DSolve[x*(2-x^2)*y''[x]-(x^2+4*x+2)*((1-x)*y'[x]+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xx2 + c2(x− 1)
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52.1.733 problem 748
Internal problem ID [7467]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 748.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − (2x+ 1) (xy′ − y) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(x^2*(1+x)*diff(y(x),x$2)-(1+2*x)*(x*diff(y(x),x)-y(x))=0,y(x), singsol=all)� �

y(x) = c1x+ c2x(x+ ln(x))

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 132� �
DSolve[x^2*(1+x)*y''[x]-(1+2*x)*(x*y'[x]+y[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
1+

√
2

2F1

(
−1
2 +

√
2 −

√
17
2 ,

1
2

(
−1 + 2

√
2 +

√
17
)
; 1 + 2

√
2 ;−x

)
+ c1x

1−
√
2

2F1

(
1
2

(
−1− 2

√
2 −

√
17
)
,
1
2

(
−1− 2

√
2 +

√
17
)
; 1− 2

√
2 ;−x

)
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52.1.734 problem 749
Internal problem ID [7468]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 749.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(−x+ 2) y′′ − x(4− x) y′ + (−x+ 3) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve(2*(2-x)*x^2*diff(y(x),x$2)-(4-x)*x*diff(y(x),x)+(3-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x (x− 2)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41� �
DSolve[2*(2-x)*x^2*y''[x]-(4-x)*x*y'[x]+(3-x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x− 2

√
x
(
2c2

√
x− 2 + c1

)
4
√
2− x
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52.1.735 problem 750
Internal problem ID [7469]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 750.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(1− x)x2y′′ + (5x− 4)xy′ + (6− 9x) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve((1-x)*x^2*diff(y(x),x$2)+(5*x-4)*x*diff(y(x),x)+(6-9*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2x

2(ln(x)x+ 1)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 24� �
DSolve[(1-x)*x^2*y''[x]+(5*x-4)*x*y'[x]+(6-9*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1x− c2(x log(x) + 1))
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52.1.736 problem 751
Internal problem ID [7470]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 751.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ +
(
4x2 + 1

)
y′ + 4x

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+(4*x^2+1)*diff(y(x),x)+4*x*(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2e−x2 ln(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 21� �
DSolve[x*y''[x]+(4*x^2+1)*y'[x]+4*x*(x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2 log(x) + c1)
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52.1.737 problem 752
Internal problem ID [7471]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 752.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 55� �
DSolve[y''[x]-2*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

((
4
(
x2 − 3

)
x2 + 3

) (√
π c2 Erfi(x) + 3c1

)
− 2c2ex

2
x
(
2x2 − 5

))
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52.1.738 problem 753
Internal problem ID [7472]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 753.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 55� �
DSolve[y''[x]-2*x*y'[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

((
4
(
x2 − 3

)
x2 + 3

) (√
π c2 Erfi(x) + 3c1

)
− 2c2ex

2
x
(
2x2 − 5

))
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52.1.739 problem 754
Internal problem ID [7473]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 754.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 12y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 53� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
−5
3x

3 + x

)
+ c2

(
(15x3 − 9x) ln (x− 1)

72 + (−15x3 + 9x) ln (x+ 1)
72 + 5x2

12 − 1
9

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 44� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
3c1x

(
5x2 − 3

)
+ c2

(
−15x2 + 3

(
5x2 − 3

)
x tanh−1(x) + 4

))
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52.1.740 problem 755
Internal problem ID [7474]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 755.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 2) y′′ + 2(x+ 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(x*(x+2)*diff(y(x),x$2)+2*(x+1)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2

(
(−x− 1) ln (x+ 2)

2 + 1 + (x+ 1) ln(x)
2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[x*(x+2)*y''[x]+2*(x+1)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1) + c2(x+ 1) tanh−1(x+ 1)− c2
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52.1.741 problem 757
Internal problem ID [7475]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 757.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x(x+ 2) y′′ + (x+ 1) y′ − 4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(x*(x+2)*diff(y(x),x$2)+(x+1)*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2x2 + 4x+ 1

)
+ c2(x+ 1)

√
(x+ 2)x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 37� �
DSolve[x*(x+2)*y''[x]+(x+1)*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1x(x+ 2) + 2ic2
√
x (x+ 1)

√
x+ 2 + c1
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52.1.742 problem 758
Internal problem ID [7476]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 758.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x
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52.1.743 problem 759
Internal problem ID [7477]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 759.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve((1+x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 21� �
DSolve[(1+x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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52.1.744 problem 760
Internal problem ID [7478]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 760.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 40� �
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x2 − 4

3x+ 5
)
+ c2(3x− 4) (x− 1 + 3i)

1
2−

i
6 (x− 1− 3i)

1
2+

i
6

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 90� �
DSolve[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3(3x

− 4)
√

(x− 2)x+ 10 e−
1
3 ArcTan

(
x−1
3
)(

c2

∫ x

1

9e 1
3 ArcTan

( 1
3 (K[1]−1)

)
(4− 3K[1])2((K[1]− 2)K[1] + 10)3/2dK[1]

+ c1

)
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52.1.745 problem 761
Internal problem ID [7479]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 761.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 2x+ 10

)
y′′ + xy′ − 4y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 40� �
dsolve((x^2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x2 − 4

3x+ 5
)
+ c2(3x− 4) (x− 1 + 3i)

1
2−

i
6 (x− 1− 3i)

1
2+

i
6

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 90� �
DSolve[(x^2-2*x+10)*y''[x]+x*y'[x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3(3x

− 4)
√

(x− 2)x+ 10 e−
1
3 ArcTan

(
x−1
3
)(

c2

∫ x

1

9e 1
3 ArcTan

( 1
3 (K[1]−1)

)
(4− 3K[1])2((K[1]− 2)K[1] + 10)3/2dK[1]

+ c1

)
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52.1.746 problem 762
Internal problem ID [7480]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 762.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x ex2

2 +
√
π erfi

(
x
√
2

2

)
√
2 (x− 1) (x+ 1)

)
+ c2

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 53� �
DSolve[y''[x]-x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

((
x2 − 1

)(√
2π c2 Erfi

(
x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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52.1.747 problem 763
Internal problem ID [7481]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 763.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 2) y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve((x+2)*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2e−x(x+ 4)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 71� �
DSolve[(x+2)*y''[x]+x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2
√

2
π

e−x−2
√
x+ 2 ((c1 − ic2)ex+2x+ (c1 + ic2)(x+ 4))√

−i(x+ 2)

9643



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.748 problem 764
Internal problem ID [7482]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 764.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve (
x2 + 1

)
y′′ − 6y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve((x^2+1)*diff(y(x),x$2)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 + x

)
+ c2

(
(3x3 + 3x) arctan(x)

2 + 3x2

2 + 1
)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 36� �
DSolve[(x^2+1)*y''[x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x3 + x

)
− 1

2c2
(
3
(
x3 + x

)
ArcTan(x) + 3x2 + 2

)
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52.1.749 problem 765
Internal problem ID [7483]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 765.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′ + 3xy′ − y = 0

3 Solution by Maple
Time used: 0.168 (sec). Leaf size: 63� �
dsolve((x^2+2)*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
x
√
2 +

√
2x2 + 4

)√
2

√
x2 + 2

+
c2
(
x
√
2 +

√
2x2 + 4

)−√
2

√
x2 + 2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 80� �
DSolve[(x^2+2)*y''[x]+3*x*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

2c1 cos
(√

2 ArcCos
(

ix√
2

))
− πc2 sin

2
√
2 csc−1

 2√
2− i

√
2 x


4
√
2
√
π

√
x2 + 2

9645



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.750 problem 766
Internal problem ID [7484]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 766.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 12� �
dsolve((x-1)*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2ex

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17� �
DSolve[(x-1)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2x

9646



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.751 problem 767
Internal problem ID [7485]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 767.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 8y = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = c1

((
−4x3 + 10x

)
ex2 + 4

√
π

(
x4 − 3x2 + 3

4

)
erfi(x)

)
+ c2

(
4x4 − 12x2 + 3

)
3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 49� �
DSolve[y''[x]-2*x*y''[x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
4x− 2

(
c1I1

(
4
√
x− 1

2

)
− c2K1

(
4
√

x− 1
2

))
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52.1.752 problem 769
Internal problem ID [7486]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 769.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
5
3x+ x2

)
y′ − y

3 = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x$2)+(5/3*x+x^2)*diff(y(x),x)-1/3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−xx
1
3 hypergeom

(
[2],
[
7
3

]
, x

)
+

c2e−x hypergeom
([2

3

]
,
[
−1

3

]
, x
)

x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 43� �
DSolve[x^2*y''[x]+(5/3*x+x^2)*y'[x]-1/3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(3x− 1)

(
c2Gamma

(1
3 , x
)
+ c1

)
3x − c2e

−x

x2/3
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52.1.753 problem 770
Internal problem ID [7487]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 770.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2xy′′ − y′ + 2y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 47� �
dsolve(2*x*diff(y(x),x$2)-diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
2 cos

(
2
√
x
)√

x − sin
(
2
√
x
))

+ c2
(
2 sin

(
2
√
x
)√

x + cos
(
2
√
x
))

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 59� �
DSolve[2*x*y''[x]-y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2i
√
x
(
2
√
x + i

)
+ 1

8c2e
−2i

√
x
(
1 + 2i

√
x
)
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52.1.754 problem 771
Internal problem ID [7488]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 771.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2xy′′ − (2x+ 3) y′ + y = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 25� �
dsolve(2*x*diff(y(x),x$2)-(3+2*x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[2],
[
7
2

]
, x

)
x

5
2 + c2

(
−2x

3 + 1
)
ex

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 48� �
DSolve[2*x*y''[x]-(3+2*x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
ex(2x− 3)

(
2c1 −

√
π c2 Erf

(√
x
))

− 6c2
√
x
)
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52.1.755 problem 772
Internal problem ID [7489]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 772.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2y′′ + 3xy′ + (2x− 1) y = 0

3 Solution by Maple
Time used: 0.436 (sec). Leaf size: 85� �
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+(2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e2i

√
x
√
4x+ 1

√
2
√
x + i

−2
√
x + i

x
+

c2e−2i
√
x
√
4x+ 1

√
−2

√
x + i

2
√
x + i

x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 63� �
DSolve[2*x^2*y''[x]+3*x*y'[x]+(2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−2i

√
x
(
8c1e4i

√
x
(
2
√
x + i

)
+ 2ic2

√
x + c2

)
8x
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52.1.756 problem 773
Internal problem ID [7490]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 773.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ − yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh(x)
x

+ c2 cosh(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 28� �
DSolve[x*y''[x]+2*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−x + c2e
x

2x
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52.1.757 problem 774
Internal problem ID [7491]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 774.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.758 problem 775
Internal problem ID [7492]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 775.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (−6 + x) y′ − 3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x$2)+(x-6)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x3 − 12x2 + 60x− 120

)
+ c2e−x

(
x3 + 12x2 + 60x+ 120

)
3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 92� �
DSolve[x*y''[x]+(x-6)*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
2e−x/2√x

(
(c1x(x2 + 60) + 12ic2(x2 + 10)) cosh

(
x
2

)
− (12c1(x2 + 10) + ic2x(x2 + 60)) sinh

(
x
2

))
√
π

√
−ix
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52.1.759 problem 776
Internal problem ID [7493]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 776.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x4y′′ + λy = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(x^4*diff(y(x),x$2)+lambda*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sinh
(√

−λ

x

)
+ c2x cosh

(√
−λ

x

)

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 52� �
DSolve[x^4*y''[x]+\[Lambda]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
i
√
λ

x − ic2xe
− i

√
λ

x

2
√
λ

9655



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.760 problem 777
Internal problem ID [7494]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 777.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ + 4xy′ +
(
4x2 − 25

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 45� �
dsolve(4*x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2-25)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eix(x2 + 3ix− 3)
x

5
2

+ c2e−ix(−x2 + 3ix+ 3)
x

5
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 57� �
DSolve[4*x^2*y''[x]+4*x*y'[x]+(4*x^2-25)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x5/2
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52.1.761 problem 778
Internal problem ID [7495]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 778.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
36x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (6x)√
x

+ c2 cos (6x)√
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(36*x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−6ix(12c1 − ic2e
12ix)

12
√
x
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52.1.762 problem 779
Internal problem ID [7496]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 779.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 31� �
dsolve(x^2*diff(y(x),x$2)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x cos(x)− sin(x))
x

+ c2(cos(x) + sin(x)x)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 42� �
DSolve[x^2*y''[x]+(x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x
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52.1.763 problem 780
Internal problem ID [7497]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 780.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + x3y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+x^3*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

2

)
x2 +

c2 cos
(

x2

2

)
x2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 43� �
DSolve[x*y''[x]+3*y'[x]+x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
2

(
2c1 − ic2e

ix2
)

2x2
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52.1.764 problem 781
Internal problem ID [7498]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 781.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2
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52.1.765 problem 782
Internal problem ID [7499]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 782.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16x2y′′ + 32xy′ +
(
x4 − 12

)
y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 27� �
dsolve(16*x^2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x^4-12)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x2

8

)
x

3
2

+
c2 cos

(
x2

8

)
x

3
2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 42� �
DSolve[16*x^2*y''[x]+32*x*y'[x]+(x^4-12)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ix2
8

(
c1 − 2ic2e

ix2
4

)
x3/2
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52.1.766 problem 783
Internal problem ID [7500]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 783.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2y′ + yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 48� �
dsolve(diff(y(x),x$2)-x^2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+
c2
(
−3 1

3 (−x3)
2
3 ex3

3 + x3
(
Γ
(2
3

)
− Γ

(
2
3 ,−

x3

3

)))
x2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27� �
DSolve[y''[x]-x^2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
3c2E

4
3

(
−x3

3

)
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52.1.767 problem 784
Internal problem ID [7501]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 784.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x+ 2) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)-(x+2)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2
(
x2 + 2x+ 2

)
3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(x+2)*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x(x+ 2) + 2)
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52.1.768 problem 785
Internal problem ID [7502]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 785.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 44� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
x2
2 + c2

(
i
√
π

√
2 − erf

(
i
√
2 x

2

)
e−x2

2 πx

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44� �
DSolve[y''[x]+x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 c2xF

(
x√
2

)
+

√
2 c1e

−x2
2 x+ c2
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52.1.769 problem 786
Internal problem ID [7503]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 786.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 26� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1x+ c2

(
ln (x− 1)x

2 − ln (x+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2
(
x tanh−1(x)− 1

)
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52.1.770 problem 787
Internal problem ID [7504]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 787.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[y''[x]-4*x*y'[x]+(4*x^2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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52.1.771 problem 788
Internal problem ID [7505]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 788.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
−x2 + 1

)
y′′ − 2xy′ + 30y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 73� �
dsolve((1-x^2)*diff(y(x),x$2)-2*x*diff(y(x),x)+30*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
21
5 x5 − 14

3 x3 + x

)
+ c2

(
(945x5 − 1050x3 + 225x) ln (x− 1)

28800

+ (−945x5 + 1050x3 − 225x) ln (x+ 1)
28800 + 21x4

320 − 49x2

960 + 1
225

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 66� �
DSolve[(1-x^2)*y''[x]-2*x*y'[x]+30*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ 1
8x
(
7c2x

(
7−9x2)+ c1

(
63x4−70x2+15

))
+ 1
8c2x

(
63x4−70x2+15

)
tanh−1(x)− 8c2

15
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52.1.772 problem 789
Internal problem ID [7506]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 789.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.773 problem 790
Internal problem ID [7507]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 790.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2x+ 1) y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−xc1 + c2e−x ln(x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2*x+1)*y'[x]+(x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c2 log(x) + c1)
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52.1.774 problem 791
Internal problem ID [7508]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 791.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(x− 1) y′′ − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 15� �
dsolve(2*x*(x-1)*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) +
√
x c2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 21� �
DSolve[2*x*(x-1)*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
x − 2c2(x+ 1)
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52.1.775 problem 792
Internal problem ID [7509]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 792.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + 2y′ + 4yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (2x)
x

+ c2 cos (2x)
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+4*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−2ix − ic2e
2ix

4x
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52.1.776 problem 793
Internal problem ID [7510]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 793.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (2− 2x) y′ + (x− 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x$2)+(2-2*x)*diff(y(x),x)+(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex +
c2ex
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19� �
DSolve[x*y''[x]+(2-2*x)*y'[x]+(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)
x
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52.1.777 problem 794
Internal problem ID [7511]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 794.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 6xy′ +
(
4x2 + 6

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+6*x*diff(y(x),x)+(4*x^2+6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (2x)
x3 + c2 cos (2x)

x3

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+6*x*y'[x]+(4*x^2+6)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−2ix − ic2e
2ix

4x3
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52.1.778 problem 795
Internal problem ID [7512]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 795.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)
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52.1.779 problem 796
Internal problem ID [7513]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 796.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(1− x) y′′ +
(
1
2 + 2x

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 45� �
dsolve(x*(1-x)*diff(y(x),x$2)+(1/2+2*x)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �
y(x) = c1(4x+ 1) + c2

(
(−12x− 3) ln

(
−1
2 + x+

√
x (x− 1)

)
+ (4x+ 26)

√
x (x− 1)

)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 62� �
DSolve[x*(1-x)*y''[x]+(1/2+2*x)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1

4

)
+ 1

2c2
(√

−((x− 1)x) (2x+ 13)− 6(4x+ 1) cot−1
(√

x + 1√
1− x

))
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52.1.780 problem 797
Internal problem ID [7514]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 797.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4
(
t2 − 3t+ 2

)
y′′ − 2y′ + y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 48� �
dsolve(4*(t^2-3*t+2)*diff(y(t),t$2)-2*diff(y(t),t)+y(t)=0,y(t), singsol=all)� �

y(t) = c1
√
t− 1 +

c2

(
−

√
t2 − 3t+ 2 ln

(
− 3

2+t+
√
t2 − 3t+ 2

)
2 + t− 2

)
√
t− 2

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 49� �
DSolve[4*(t^2-3*t+2)*y''[t]-2*y'[t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
√
1− t

 2c2√
1

t− 2 + 1
− 2c2 coth−1

(√
1

t− 2 + 1
)

+ c1
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52.1.781 problem 798
Internal problem ID [7515]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 798.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2
(
t2 − 5t+ 6

)
y′′ + (2t− 3) y′ − 8y = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 32� �
dsolve(2*(t^2-5*t+6)*diff(y(t),t$2)+(2*t-3)*diff(y(t),t)-8*y(t)=0,y(t), singsol=all)� �

y(t) = c1

(
t2 − 13

3 t+ 37
8

)
+ c2(6t− 17) (t− 2)

3
2

√
t− 3

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 78� �
DSolve[2*(t^2-5*t+6)*y''[t]+(2*t-3)*y'[t]-8*y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �

y(t) →
4
√
2− t 4

√
t− 3
t− 2

(
5c1(6t− 17)(t− 2)3/2 + 24c2

√
t− 3 (8t(3t− 13) + 111)

)
30(3− t)3/4
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52.1.782 problem 799
Internal problem ID [7516]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 799.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3t(t+ 1) y′′ + y′t− y = 0

3 Solution by Maple
Time used: 0.127 (sec). Leaf size: 68� �
dsolve(3*t*(1+t)*diff(y(t),t$2)+t*diff(y(t),t)-y(t)=0,y(t), singsol=all)� �

y(t) = tc1 + c2

(
2
√
3 arctan

(
2
√
3 (t+ 1)

1
3

3 +
√
3
3

)
t+ 6(t+ 1)

2
3 + 2 ln

(
(t+ 1)

1
3 − 1

)
t

− ln
(
(t+ 1)

2
3 + (t+ 1)

1
3 + 1

)
t

)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 90� �
DSolve[3*t*(1+t)*y''[t]+t*y'[t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True]� �
y(t)

→
c2t

(
−2

√
3 ArcTan

(
2

3
√
t+ 1 +1√

3

)
− 2 log

(
3
√
t+ 1 − 1

)
+ log

(
(t+ 1)2/3 + 3

√
t+ 1 + 1

))
+ 6c1t− 6c2(t+ 1)2/3

6 6
√
3
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52.1.783 problem 800
Internal problem ID [7517]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 800.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x+ 3

4

)
y

4 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+1/4*(x+3/4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

x
)
x

1
4 + c2x

1
4 cos

(√
x
)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 43� �
DSolve[x^2*y''[x]+1/4*(x+3/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−i
√
x 4
√
x
(
c1e

2i
√
x + ic2

)
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52.1.784 problem 801
Internal problem ID [7518]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 801.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ + (x2 − 1) y
4 = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+1/4*(x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sin

(
x
2

)
√
x

+
c2 cos

(
x
2

)
√
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]+x*y'[x]+1/4*(x^2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ix
2 (c2(sin(x)− i cos(x)) + c1)√

x
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52.1.785 problem 802
Internal problem ID [7519]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 802.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (1− 2x) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex + c2ex ln(x)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 17� �
DSolve[x*y''[x]+(1-2*x)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2 log(x) + c1)
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52.1.786 problem 803
Internal problem ID [7520]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 803.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

xy′′ − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x$2)-(x+1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2ex

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19� �
DSolve[x*y''[x]-(x+1)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x+ 1)

9682



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.787 problem 804
Internal problem ID [7521]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 804.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

xy′′ + 3y′ + 4x3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 41� �
DSolve[x*y''[x]+3*y'[x]+4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.788 problem 805
Internal problem ID [7522]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 805.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 1
)
y′′ + 2x

(
−x2 + 1

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 51� �
dsolve(x^2*(1-x^2)*diff(y(x),x$2)+2*x*(1-x^2)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 1)
x2 + c2(ln (x− 1)x2 − ln (x+ 1)x2 − ln (x− 1) + ln (x+ 1)− 2x)

x2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 35� �
DSolve[x^2*(1-x^2)*y''[x]+2*x*(1-x^2)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2
(
(x2 − 1) tanh−1(x) + x

)
− 2c1(x2 − 1)

2x2
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52.1.789 problem 806
Internal problem ID [7523]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 806.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2xy′′ + (x− 2) y′ − y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(2*x*diff(y(x),x$2)+(x-2)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 2) + e−x
2 c2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 23� �
DSolve[2*x*y''[x]+(x-2)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x/2 + 2c2(x− 2)
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52.1.790 problem 807
Internal problem ID [7524]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 807.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x
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52.1.791 problem 808
Internal problem ID [7525]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 808.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2x2y′ +
(
x4 + 2x− 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)+2*x^2*diff(y(x),x)+(x^4+2*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
x2−3

)
3 + c2e−

x
(
x2+3

)
3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 34� �
DSolve[y''[x]+2*x^2*y'[x]+(x^4+2*x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

− 1
3x
(
x2+3

)(
c2e

2x + 2c1
)
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52.1.792 problem 809
Internal problem ID [7526]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 809.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

u′′ + 2u′ + u = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve(diff(u(x),x$2)+2*diff(u(x),x)+u(x)=0,u(x), singsol=all)� �

u(x) = e−xc1 + c2e−xx

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[u''[x]+2*u'[x]+u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → e−x(c2x+ c1)
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52.1.793 problem 810
Internal problem ID [7527]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 810.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

u′′ − (2x+ 1)u′ +
(
x2 + x− 1

)
u = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(u(x),x$2)-(2*x+1)*diff(u(x),x)+(x^2+x-1)*u(x)=0,u(x), singsol=all)� �

u(x) = ex2
2 c1 + c2e

(x+2)x
2

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 24� �
DSolve[u''[x]-(2*x+1)*u'[x]+(x^2+x-1)*u[x]==0,u[x],x,IncludeSingularSolutions -> True]� �

u(x) → e
x2
2 (c2ex + c1)
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52.1.794 problem 811
Internal problem ID [7528]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 811.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ +
(
1 + 2

(1 + 3x)2
)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+2*diff(y(x),x)+(1+2/(1+3*x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(1 + 3x)
1
3 e−x + c2(1 + 3x)

2
3 e−x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 35� �
DSolve[y''[x]+2*y'[x]+(1+2/(1+3*x)^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x 3
√
3x+ 1

(
c2

3
√
3x+ 1 + c1

)
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52.1.795 problem 812
Internal problem ID [7529]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 812.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.1.796 problem 813
Internal problem ID [7530]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 813.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
x

− 2y
(x+ 1)2

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x$2)+2/x*diff(y(x),x)-2/(1+x)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x (x+ 1) +

c2(x2 + 3x+ 3)
x+ 1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[y''[x]+2/x*y'[x]-2/(1+x)^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x(x(x+ 3) + 3) + 3c1
3x(x+ 1)
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52.1.797 problem 815
Internal problem ID [7531]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 815.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1.798 problem 816
Internal problem ID [7532]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 816.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)

9694



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.799 problem 817
Internal problem ID [7533]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 817.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)

9695



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.800 problem 818
Internal problem ID [7534]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 818.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)

9696



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.801 problem 819
Internal problem ID [7535]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 819.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)

9697



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.802 problem 820
Internal problem ID [7536]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 820.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.803 problem 821
Internal problem ID [7537]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 821.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.804 problem 822
Internal problem ID [7538]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 822.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)

9700



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.805 problem 823
Internal problem ID [7539]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 823.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.806 problem 824
Internal problem ID [7540]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 824.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.807 problem 825
Internal problem ID [7541]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 825.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xy′ − yx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x$2)-x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 2) + c2

(
i
√
π

√
2 e

(x+2)x
2 − π(x+ 2) erf

(
i
√
2 (x+ 2)

2

)
e−2−x

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 63� �
DSolve[y''[x]-x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x

(√
2 (x+ 2)

(
2c1 −

√
π c2 Erfi

(
x+ 2√

2

))
+ 2c2e

1
2 (x+2)2

)
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.808 problem 826
Internal problem ID [7542]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 826.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Lienard]

Solve

xy′′ + 2y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x

+ c2 cos(x)
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 37� �
DSolve[x*y''[x]+2*y'[x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x

9704



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.809 problem 827
Internal problem ID [7543]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 827.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

2x2y′′ + 3xy′ − yx = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 31� �
dsolve(2*x^2*diff(y(x),x$2)+3*x*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sinh

(√
2

√
x
)

√
x

+
c2 cosh

(√
2

√
x
)

√
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 56� �
DSolve[2*x^2*y''[x]+3*x*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

√
2

√
x
(
2c1e2

√
2

√
x −

√
2 c2

)
2
√
x

9705



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.810 problem 828
Internal problem ID [7544]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 828.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
3x2 + 2x

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(x^2*diff(y(x), x, x) + (2*x+3*x^2)*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1e−3x

x2 + c2(9x2 − 6x+ 2)
x2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 35� �
DSolve[x^2*y''[x]+(2*x+3*x^2)*y'[x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(9x2 − 6x+ 2) + 27c2e−3x

27x2

9706



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.811 problem 829
Internal problem ID [7545]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 829.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x2 + x+ 1
)
y′′ + x

(
11x2 + 11x+ 9

)
y′ +

(
7x2 + 10x+ 6

)
y = 0

3 Solution by Maple
Time used: 2.126 (sec). Leaf size: 362� �
dsolve(2*x^2*(1+x+x^2)*diff(y(x), x$2) + x*(9+11*x+11*x^2)*diff(y(x), x) + (6+10*x+7*x^2)*y(x) = 0,y(x), singsol=all)� �
y(x)

=
c1e−

√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

(
1−i

√
3

1+i

√
3
, 0, 0, 52 ,

1
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

)(
2x+ 1 + i

√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x2

+

c2e−
√
3 arctan

(
(2x+1)

√
3

3

)
6 HG

1−i

√
3

1+i

√
3
, 16(

1+i

√
3
)3(

−1+i

√
3
)2 ,

1
2 , 3,

3
2 ,

5i
√
3 −3

−3+3i
√
3
,− 2x

1+i

√
3

(2x+ 1 + i
√
3
) 5i

√
3 −3

−6+6i
√
3
(
i
√
3 − 2x− 1

) −16i
√
3 −592(

1+i
√
3
)3(

−1+i
√
3
)2(

13i
√
3 −9

)

(x2 + x+ 1)
1
4 x

3
2

3 Solution by Mathematica
Time used: 1.657 (sec). Leaf size: 93� �
DSolve[2*x^2*(1+x+x^2)*y''[x] + x*(9+11*x+11*x^2)*y'[x] + (6+10*x+7*x^2)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x2 + x+ 1 e

−
ArcTan

(
2x+1√

3

)
√
3

c2
∫ x

1
e

ArcTan
(

2K[1]+1√
3

)
√
3√

K[1] (K[1]2+K[1]+1)3/2
dK[1] + c1


x2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.812 problem 830
Internal problem ID [7546]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 830.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ + (x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 31� �
dsolve(x*diff(y(x), x$2) +(1+x)*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = c1(x− 1) e−x + c2
(
1 + e−x(x− 1) expIntegral (1,−x)

)
3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 27� �
DSolve[x*y''[x] +(1+x)*y'[x]+2*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(x− 1)(c2 Ei(x) + c1)− c2

9708



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.813 problem 831
Internal problem ID [7547]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 831.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 2x+ 1
)
y′′ − x(x+ 3) y′ + (x+ 4) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 52� �
dsolve(x^2*(1-2*x+x^2)*diff(y(x), x$2) -x*(3+x)*diff(y(x),x)+(4+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x
2e−

4
x−1

x− 1 +
c2x

2 expIntegral
(
1,− 4x

x−1

)
e−

4x
x−1

x− 1

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 54� �
DSolve[x^2*(1-2*x+x^2)*y''[x] -x*(3+x)*y'[x]+(4+x)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

4x
x−1

√
1− x x2(c2 Ei ( 4x

x−1

)
+ e4c1

)
(x− 1)3/2
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.814 problem 832
Internal problem ID [7548]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 832.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x2(x+ 2) y′′ + 5x2y′ + (x+ 1) y = 0

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 48� �
dsolve(2*x^2*(2+x)*diff(y(x), x$2) +5*x^2*diff(y(x),x)+(1+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
√
x

(x+ 2)
3
2
+

c2
√
x

(√
x+ 2

√
2 − 2 arctanh

(√
x+ 2

√
2

2

))
(x+ 2)

3
2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 55� �
DSolve[2*x^2*(2+x)*y''[x] +5*x^2*y'[x]+(1+x)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
x

(
2c2

√
x+ 2 − 2

√
2 c2 tanh−1

(√
x+ 2√
2

)
+ c1

)
(x+ 2)3/2

9710



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.815 problem 833
Internal problem ID [7549]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 833.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x), x, x) + 4*x*diff(y(x), x) + (x^2+2)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 + c2 cos(x)

x2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 37� �
DSolve[x^2*y''[x]+4*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c1e−ix − ic2e
ix

2x2

9711



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.816 problem 834
Internal problem ID [7550]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 834.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.817 problem 835
Internal problem ID [7551]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 835.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ −
(
x2 + 5

4

)
y = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 27� �
dsolve(x^2*diff(y(x),x$2)-x*diff(y(x),x)-(x^2+5/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex(x− 1)√
x

+ c2e−x(x+ 1)√
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 53� �
DSolve[x^2*y''[x]-x*y'[x]-(x^2+5/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2
π

((ic2x+ c1) sinh(x)− (c1x+ ic2) cosh(x))
√
−ix
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52.1.818 problem 836
Internal problem ID [7552]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 836.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.155 (sec). Leaf size: 19� �
dsolve(x^2*diff(y(x),x$2)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.819 problem 837
Internal problem ID [7553]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 837.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + 3xy′ + 4x4y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x^2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x^4*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin (x2)
x2 + c2 cos (x2)

x2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 41� �
DSolve[x^2*y''[x]+3*x*y'[x]+4*x^4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4c1e−ix2 − ic2e
ix2

4x2
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52.1.820 problem 838
Internal problem ID [7554]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 838.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)=(x^2+3)*y(x),y(x), singsol=all)� �

y(x) = c1x e
x2
2 + c2

(
ex2

2
√
π erf(x)x+ e−x2

2

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 41� �
DSolve[y''[x]==(x^2+3)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
ex

2
x
(
c1 −

√
π c2 Erf(x)

)
− c2

)
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52.1.821 problem 839
Internal problem ID [7555]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 839.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′ +
(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
2 c1 + c2x e−

x2
2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22� �
DSolve[y''[x]+2*x*y'[x]+(x^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2 (c2x+ c1)
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52.1.822 problem 840
Internal problem ID [7556]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 840.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
x2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(x^2-1/4)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1 sin(x)√
x

+ c2 cos(x)√
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39� �
DSolve[x^2*y''[x]+x*y'[x]+(x^2-1/4)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2
√
x
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52.1.823 problem 841
Internal problem ID [7557]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 841.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ +
(
−8x2 + 4x

)
y′ +

(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(diff(y(x),x),x)+(-8*x^2+4*x)*diff(y(x),x)+(4*x^2-4*x-1)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21� �
DSolve[4*x^2*y''[x]+(-8*x^2+4*x)*y'[x]+(4*x^2-4*x-1)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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52.1.824 problem 843
Internal problem ID [7558]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 843.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(y(x),x$2)=((4*(1/2)^2-1)/(4*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1x+ c2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12� �
DSolve[y''[x]==((4*(1/2)^2-1)/(4*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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52.1.825 problem 844
Internal problem ID [7559]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 844.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − 2y
x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=((4*(3/2)^2-1)/(4*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1x
2 + c2

x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]==((4*(3/2)^2-1)/(4*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
3 + c1
x

9721



52.1. section 1 CHAPTER 52. COLLECTION OF . . .

52.1.826 problem 845
Internal problem ID [7560]

Book: Collection of Kovacic problems
Section: section 1
Problem number: 845.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − 6y
x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=((4*(5/2)^2-1)/(4*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1
x2 + c2x

3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y''[x]==((4*(5/2)^2-1)/(4*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5 + c1
x2
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52.2 section 2. Solution found using all possible
Kovacic cases
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52.2.1 problem 1
Internal problem ID [7561]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
− 3
16x2 − 2

9 (x− 1)2
+ 3

16x (x− 1)

)
y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)= ( -3/(16*x^2)- 2/(9*(x-1)^2) + 3/(16*x*(x-1))) *y(x),y(x), singsol=all)� �
y(x) = c1

√
x− 1 x

1
4 LegendreP

(
−1
6 ,

1
3 ,

√
x

)
+ c2

√
x− 1 x

1
4 LegendreQ

(
−1
6 ,

1
3 ,

√
x

)

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 374� �
DSolve[y''[x]== ( -3/(16*x^2)- 2/(9*(x-1)^2) + 3/(16*x*(x-1))) *y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1
Root

[
2048K[1]4 − 3484K[1]3 + 2313K[1]2 − 702K[1]

+
(
20736K[1]8 − 82944K[1]7 + 124416K[1]6 − 82944K[1]5 + 20736K[1]4

)
#14

+
(
−48384K[1]7 + 165888K[1]6 − 207360K[1]5 + 110592K[1]4 − 20736K[1]3

)
#13

+
(
41472K[1]6 − 118368K[1]5 + 120096K[1]4 − 50976K[1]3 + 7776K[1]2

)
#12

+
(
−15360K[1]5 + 34992K[1]4 − 28272K[1]3 + 9936K[1]2 − 1296K[1]

)
#1

+81&, 1
]
dK[1]

)(
c2

∫ x

1
exp

(
−2
∫ K[2]

1
Root

[
2048K[1]4−3484K[1]3+2313K[1]2−702K[1]+

(
20736K[1]8−82944K[1]7+124416K[1]6−82944K[1]5+20736K[1]4

)
#14+

(
−48384K[1]7+165888K[1]6−207360K[1]5+110592K[1]4−20736K[1]3

)
#13+

(
41472K[1]6−118368K[1]5+120096K[1]4−50976K[1]3+7776K[1]2

)
#12+

(
−15360K[1]5+34992K[1]4−28272K[1]3+9936K[1]2−1296K[1]

)
#1+81&, 1

]
dK[1]

)
dK[2]

+ c1

)
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52.2.2 problem 2
Internal problem ID [7562]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − 20y
x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=((4*(9/2)^2-1)/(4*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1x
5 + c2

x4

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[y''[x]==((4*(9/2)^2-1)/(4*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
9 + c1
x4
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52.2.3 problem 3
Internal problem ID [7563]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − 12y
x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(diff(y(x),x$2)=((4*(7/2)^2-1)/(4*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1
x3 + c2x

4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[y''[x]==((4*(7/2)^2-1)/(4*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
7 + c1
x3
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52.2.4 problem 4
Internal problem ID [7564]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − y

4x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)-1/(4*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
√
2
2 + 1

2 + c2x
−

√
2
2 + 1

2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32� �
DSolve[y''[x]-1/(4*x^2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
1
2−

1√
2
(
c2x

√
2 + c1

)
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52.2.5 problem 5
Internal problem ID [7565]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xy′′ − (2x+ 2) y′ + (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 16� �
dsolve(x*diff(diff(y(x),x),x)-(2*x+2)*diff(y(x),x)+(2+x)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1ex + c2exx3

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 23� �
DSolve[x*y''[x]-(2*x+2)*y'[x]+(2+x)*y[x] ==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

x
(
c2x

3 + 3c1
)
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52.2.6 problem 6
Internal problem ID [7566]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)+1/x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x sin

(√
3 ln(x)
2

)
+ c2

√
x cos

(√
3 ln(x)
2

)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42� �
DSolve[y''[x]+1/x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x

(
c1 cos

(
1
2
√
3 log(x)

)
+ c2 sin

(
1
2
√
3 log(x)

))
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52.2.7 problem 7
Internal problem ID [7567]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−x2 + 1

)
y′′ + y′ + y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 58� �
dsolve((1-x^2)*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 −

√
5
2 ,

√
5
2 − 1

2

]
,

[
1
2

]
,
1
2 + x

2

)

+ c2
√
2 + 2x hypergeom

([
−
√
5
2 ,

√
5
2

]
,

[
3
2

]
,
1
2 + x

2

)

3 Solution by Mathematica
Time used: 56.089 (sec). Leaf size: 370� �
DSolve[(1-x^2)*y''[x]+y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2 4
√
1− x

(
x−

√
10

√
x− 1 −

√
5
√
x− 1

√
x+ 1 +

√
2
√
x+ 1 + 1

)
e
2
√
5 tanh−1

(√
x+1 +

√
2√

x−1

)
c2

∫ x

1

e
−4

√
5 tanh−1

√K[1]+1 +
√
2√

K[1]−1

√
1− 2

K[1] + 1
64
√
−
√

K[1]− 1 +
√

K[1] + 1 +
√
2 64
√√

K[1]− 1 +
√
K[1] + 1 +

√
2

(√
2
√

K[1] + 1 +2
)127/64

4
(
K[1]−

√
10
√

K[1]− 1 −
√
5
√

K[1]− 1
√

K[1] + 1 +
√
2
√
K[1] + 1 +1

)2 dK[1] + c1


4
√
x− 1 128

√
−
√
x− 1 +

√
x+ 1 +

√
2 128

√√
x− 1 +

√
x+ 1 +

√
2
(√

2
√
x+ 1 + 2

)127/128
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52.2.8 problem 8
Internal problem ID [7568]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − x

)
y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve((x^2-x)*diff(y(x), x$2)-x*diff(y(x), x)+y(x) = 0,y(x), singsol=all)� �

y(x) = c1x+ c2(ln(x)x+ 1)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20� �
DSolve[(x^2-x)*y''[x]-x*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− c2(x log(x) + 1)
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52.2.9 problem 9
Internal problem ID [7569]

Book: Collection of Kovacic problems
Section: section 2. Solution found using all possible Kovacic cases
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(−x2 + 2
)
y′′ − x

(
4x2 + 3

)
y′ +

(
−2x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.194 (sec). Leaf size: 47� �
dsolve(x^2*(2-x^2)*diff(y(x), x$2) - x*(3+4*x^2)*diff(y(x), x) + (2-2*x^2)*y(x) = 0,y(x), singsol=all)� �

y(x) = c1x
2 hypergeom

([
3
2 , 2
]
,

[
7
4

]
,
x2

2

)
+ c2

√
x (x2 + 1)

(−2x2 + 4)
3
4 (x2 − 2)

3 Solution by Mathematica
Time used: 10.071 (sec). Leaf size: 86� �
DSolve[x^2*(2-x^2)*y''[x] - x*(3+4*x^2)*y'[x] + (2-2*x^2)*y[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
23/4c2(x2 + 1)x2

2F1

(
1
4 ,

3
4 ;

7
4 ;

x2

2

)
+ 3c2(2− x2)3/4 x2 + 6c1(x2 + 1)

√
x

6 (2− x2)7/4
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52.3.1 problem Kovacic 1985 paper. page 13. section 3.2,
example 1

Internal problem ID [7570]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 13. section 3.2, example 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (4x6 − 8x5 + 12x4 + 4x3 + 7x2 − 20x+ 4) y
4x4 = 0

3 Solution by Maple
Time used: 1.803 (sec). Leaf size: 90� �
dsolve(diff(y(x),x$2)= (4*x^6-8*x^5+12*x^4+4*x^3+7*x^2-20*x+4)/(4*x^4)*y(x),y(x), singsol=all)� �

y(x) = c1e
x3−2x2−2

2x (x2 − 1)
x

3
2

+
c2e

x3−2x2−2
2x (x2 − 1)

(∫
x3e

−x3+2x2+2
x

(x−1)2(x+1)2 dx

)
x

3
2

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 79� �
DSolve[y''[x]== (4*x^6-8*x^5+12*x^4+4*x^3+7*x^2-20*x+4)/(4*x^4)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

x2
2 −x− 1

x (x2 − 1)
(
c2
∫ x

1
e
−K[1]2+2K[1]+ 2

K[1]K[1]3

(K[1]2−1)2 dK[1] + c1

)
x3/2
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52.3.2 problem Kovacic 1985 paper. page 14. section 3.2,
example 2

Internal problem ID [7571]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 14. section 3.2, example 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(

6
x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)= ( (4*(5/2)^2-1)/(4*x^2)-1)*y(x),y(x), singsol=all)� �

y(x) = c1(cos(x)x2 − 3 sin(x)x− 3 cos(x))
x2 + c2(x2 sin(x) + 3x cos(x)− 3 sin(x))

x2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 55� �
DSolve[y''[x]== ( (4*(5/2)^2-1)/(4*x^2)-1)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((3c1x− c2(x2 − 3)) cos(x) + (c1(x2 − 3) + 3c2x) sin(x))

x2
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52.3.3 problem Kovacic 1985 paper. page 15. Weber equation
Internal problem ID [7572]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 15. Weber equation.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2

4 − 11
2

)
y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 42� �
dsolve(diff(y(x),x$2)= (1/4*x^2-1/2-5)*y(x),y(x), singsol=all)� �

y(x) = c1e−
x2
4 hypergeom

(
[−2] ,

[
3
2

]
,
x2

2

)
x+ c2e−

x2
4 hypergeom

([
−5
2

]
,

[
1
2

]
,
x2

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22� �
DSolve[y''[x]== (1/4*x^2-1/2-5)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2D−6(ix) + c1D5(x)
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52.3.4 problem Kovacic 1985 paper. page 19. section 4.2.
Example 1

Internal problem ID [7573]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 19. section 4.2. Example 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
1
x
− 3

16x2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x$2)= (1/x-3/(16*x^2))*y(x),y(x), singsol=all)� �

y(x) = c1x
1
4 sinh

(
2
√
x
)
+ c2x

1
4 cosh

(
2
√
x
)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 41� �
DSolve[y''[x]== (1/x-3/(16*x^2))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−2
√
x 4
√
x
(
2c1e4

√
x − c2

)
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52.3.5 problem Kovacic 1985 paper. page 23. section 5.2.
Example 1

Internal problem ID [7574]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 23. section 5.2. Example 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
− 3
16x2 − 2

9 (x− 1)2
+ 3

16x (x− 1)

)
y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 37� �
dsolve(diff(y(x),x$2)= ( -3/(16*x^2) - 2/(9*(x-1)^2) + 3/(16*x*(x-1)) )*y(x),y(x), singsol=all)� �
y(x) = c1

√
x− 1 x

1
4 LegendreP

(
−1
6 ,

1
3 ,

√
x

)
+ c2

√
x− 1 x

1
4 LegendreQ

(
−1
6 ,

1
3 ,

√
x

)
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3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 374� �
DSolve[y''[x]== ( -3/(16*x^2) - 2/(9*(x-1)^2) + 3/(16*x*(x-1)) )*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1
Root

[
2048K[1]4 − 3484K[1]3 + 2313K[1]2 − 702K[1]

+
(
20736K[1]8 − 82944K[1]7 + 124416K[1]6 − 82944K[1]5 + 20736K[1]4

)
#14

+
(
−48384K[1]7 + 165888K[1]6 − 207360K[1]5 + 110592K[1]4 − 20736K[1]3

)
#13

+
(
41472K[1]6 − 118368K[1]5 + 120096K[1]4 − 50976K[1]3 + 7776K[1]2

)
#12

+
(
−15360K[1]5 + 34992K[1]4 − 28272K[1]3 + 9936K[1]2 − 1296K[1]

)
#1

+81&, 1
]
dK[1]

)(
c2

∫ x

1
exp

(
−2
∫ K[2]

1
Root

[
2048K[1]4−3484K[1]3+2313K[1]2−702K[1]+

(
20736K[1]8−82944K[1]7+124416K[1]6−82944K[1]5+20736K[1]4

)
#14+

(
−48384K[1]7+165888K[1]6−207360K[1]5+110592K[1]4−20736K[1]3

)
#13+

(
41472K[1]6−118368K[1]5+120096K[1]4−50976K[1]3+7776K[1]2

)
#12+

(
−15360K[1]5+34992K[1]4−28272K[1]3+9936K[1]2−1296K[1]

)
#1+81&, 1

]
dK[1]

)
dK[2]

+ c1

)
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52.3.6 problem Kovacic 1985 paper. page 25. section 5.2.
Example 2

Internal problem ID [7575]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 1985 paper. page 25. section 5.2. Example 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (5x2 + 27) y
36 (x2 − 1)2

= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)= -(5*x^2+27)/(36*(x^2-1)^2)*y(x),y(x), singsol=all)� �

y(x) = c1
√
x2 − 1 LegendreP

(
−1
6 ,

1
3 , x

)
+ c2

√
x2 − 1 LegendreQ

(
−1
6 ,

1
3 , x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 38� �
DSolve[y''[x]== -(5*x^2+27)/(36*(x^2-1)^2)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 − 1

(
c1P

1
3
− 1

6
(x) + c2Q

1
3
− 1

6
(x)
)
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52.3.7 problem Kovacic 2005 paper. Example 2
Internal problem ID [7576]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Kovacic 2005 paper. Example 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

4x2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(diff(y(x),x$2)= -1/(4*x^2)*y(x),y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[y''[x]== -1/(4*x^2)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
x (c2 log(x) + 2c1)
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52.3.8 problem David Saunders 1981 paper. Example 1
Internal problem ID [7577]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: David Saunders 1981 paper. Example 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + 3

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)= (x^2+3)*y(x),y(x), singsol=all)� �

y(x) = c1x e
x2
2 + c2

(
ex2

2
√
π erf(x)x+ e−x2

2

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 41� �
DSolve[y''[x]== (x^2+3)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
ex

2
x
(
c1 −

√
π c2 Erf(x)

)
− c2

)
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52.3.9 problem David Saunders 1981 paper. Example 3
Internal problem ID [7578]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: David Saunders 1981 paper. Example 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)= 2*y(x),y(x), singsol=all)� �

y(x) = c1x
2 + c2

x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[x^2*y''[x]== 2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
3 + c1
x
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52.3.10 problem Carolyn J. Smith 1984 paper. Appendix B
examples and tests. Example 1

Internal problem ID [7579]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Carolyn J. Smith 1984 paper. Appendix B examples and tests. Example
1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2x e−x2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20� �
DSolve[y''[x]+4*x*y'[x]+(4*x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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52.3.11 problem Carolyn J. Smith 1984 paper. Appendix B
examples and tests. Example 2

Internal problem ID [7580]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Carolyn J. Smith 1984 paper. Appendix B examples and tests. Example
2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x$2)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)x+ c2x cos(x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 33� �
DSolve[x^2*y''[x]-2*x*y'[x]+(x^2+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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52.3.12 problem Carolyn J. Smith 1984 paper. Appendix B
examples and tests. Example 3

Internal problem ID [7581]

Book: Collection of Kovacic problems
Section: section 3. Problems from Kovacic related papers
Problem number: Carolyn J. Smith 1984 paper. Appendix B examples and tests. Example
3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(x− 2)2 y′′ − (x− 2) y′ − 3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve((x-2)^2*diff(y(x),x$2)-(x-2)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x− 2 + c2(x− 2)3

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 22� �
DSolve[(x-2)^2*y''[x]-(x-2)*y'[x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 2)3 + c2
x− 2
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53.1.1 problem 1
Internal problem ID [7582]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1√
a4 x4 + a3 x3 + a2 x2 + a1x+ a0

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) - (a4*x^4+a3*x^3+a2*x^2+a1*x+a0)^(-1/2)=0,y(x), singsol=all)� �

y(x) =
∫ 1√

a4 x4 + a3 x3 + a2 x2 + a1x+ a0
dx+ c1

3 Solution by Mathematica
Time used: 10.29 (sec). Leaf size: 1030� �
DSolve[y'[x] - (a4*x^4+a3*x^3+a2*x^2+a1*x+a0)^(-1/2)==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.2 problem 2
Internal problem ID [7583]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + ay − c ebx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) + a*y(x) - c*exp(b*x)=0,y(x), singsol=all)� �

y(x) =
(
c ex(a+b)

a+ b
+ c1

)
e−ax

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 33� �
DSolve[y'[x]+ a*y[x] - c*Exp[b*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−ax

(
cex(a+b) + c1(a+ b)

)
a+ b
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53.1.3 problem 3
Internal problem ID [7584]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_linear, class A]]

Solve

y′ + ay − b sin (cx) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) + a*y(x) - b*sin(c*x)=0,y(x), singsol=all)� �

y(x) = e−axc1 +
b(sin (cx) a− c cos (cx))

a2 + c2

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 40� �
DSolve[y'[x] + a*y[x] - b*Sin[c*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b(a sin(cx)− c cos(cx))
a2 + c2

+ c1e
−ax
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53.1.4 problem 4
Internal problem ID [7585]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + 2yx− x e−x2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) + 2*x*y(x) - x*exp(-x^2)=0,y(x), singsol=all)� �

y(x) =
(
x2

2 + c1

)
e−x2

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 24� �
DSolve[y'[x] + 2*x*y[x] - x*Exp[-x^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2(
x2 + 2c1

)
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53.1.5 problem 5
Internal problem ID [7586]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− e2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) + y(x)*cos(x) - exp(2*x)=0,y(x), singsol=all)� �

y(x) =
(∫

e2x+sin(x)dx+ c1

)
e− sin(x)

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 32� �
DSolve[y'[x] + y[x]*Cos[x] - Exp[2*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e− sin(x)
(∫ x

1
e2K[1]+sin(K[1])dK[1] + c1

)
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53.1.6 problem 6
Internal problem ID [7587]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− sin (2x)
2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) + y(x)*cos(x) - sin(2*x)/2=0,y(x), singsol=all)� �

y(x) = sin(x)− 1 + e− sin(x)c1

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 18� �
DSolve[y'[x] + y[x]*Cos[x] - Sin[2*x]/2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1e
− sin(x) − 1
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53.1.7 problem 7
Internal problem ID [7588]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y cos(x)− e− sin(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) + y(x)*cos(x) - exp(-sin(x))=0,y(x), singsol=all)� �

y(x) = (c1 + x) e− sin(x)

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 16� �
DSolve[y'[x] + y[x]*Cos[x] - Exp[-Sin[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ c1)e− sin(x)
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53.1.8 problem 8
Internal problem ID [7589]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + y tan(x)− sin (2x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) + y(x)*tan(x) - sin(2*x)=0,y(x), singsol=all)� �

y(x) = (−2 cos(x) + c1) cos(x)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 15� �
DSolve[y'[x]+ y[x]*Tan[x] - Sin[2*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos(x)(−2 cos(x) + c1)
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53.1.9 problem 9
Internal problem ID [7590]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − (sin (ln(x)) + cos (ln(x)) + a) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) - (sin(ln(x)) + cos(ln(x)) +a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex(sin(ln(x))+a)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 22� �
DSolve[y'[x] - (Sin[Log[x]] + Cos[Log[x]] +a)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x(a+sin(log(x)))

y(x) → 0

9769



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.10 problem 10
Internal problem ID [7591]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + f ′(x)y − f(x)f ′(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) + diff(f(x),x)*y(x) - f(x)*diff(f(x),x)=0,y(x), singsol=all)� �

y(x) = f(x)− 1 + e−f(x)c1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 18� �
DSolve[y'[x] + f'[x]*y[x] - f[x]*f'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → f(x) + c1e
−f(x) − 1
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53.1.11 problem 11
Internal problem ID [7592]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ + f(x)y − g(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) + f(x)*y(x) - g(x)=0,y(x), singsol=all)� �

y(x) =
(∫

g(x)e
∫
f(x)dxdx+ c1

)
e
∫
−f(x)dx

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 51� �
DSolve[y'[x] + f[x]*y[x] - g[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1
−f(K[1])dK[1]

)(∫ x

1
exp

(
−
∫ K[2]

1
−f(K[1])dK[1]

)
g(K[2])dK[2]

+ c1

)
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53.1.12 problem 12
Internal problem ID [7593]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + y2 − 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 8� �
dsolve(diff(y(x),x) + y(x)^2 - 1=0,y(x), singsol=all)� �

y(x) = tanh (c1 + x)

3 Solution by Mathematica
Time used: 0.793 (sec). Leaf size: 22� �
DSolve[y'[x] + y[x]^2 - 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tanh(x− c1)

y(x) → −1

y(x) → 1
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53.1.13 problem 13
Internal problem ID [7594]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + y2 − xa− b = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) + y(x)^2 - a*x - b=0,y(x), singsol=all)� �

y(x) = −
i(−ia)

1
3

(
AiryAi

(
1,− ax+b

(−ia)
2
3

)
c1 +AiryBi

(
1,− ax+b

(−ia)
2
3

))
AiryAi

(
− ax+b

(−ia)
2
3

)
c1 +AiryBi

(
− ax+b

(−ia)
2
3

)

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 105� �
DSolve[y'[x] + y[x]^2 - a*x - b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
a
(
Bi′
(
b+ax
a2/3

)
+ c1Ai′

(
b+ax
a2/3

))
Bi
(
b+ax
a2/3

)
+ c1Ai

(
b+ax
a2/3

)
y(x) →

3
√
a Ai′

(
b+ax
a2/3

)
Ai
(
b+ax
a2/3

)
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53.1.14 problem 14
Internal problem ID [7595]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ + y2 + a xm = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 189� �
dsolve(diff(y(x),x) + y(x)^2 + a*x^m=0,y(x), singsol=all)� �
y(x) =

−
BesselJ

(
m+3
m+2 ,

2
√
a x

m
2 +1

m+2

)√
a x

m
2 +1c1 + BesselY

(
m+3
m+2 ,

2
√
a x

m
2 +1

m+2

)√
a x

m
2 +1 − c1 BesselJ

(
1

m+2 ,
2
√
a x

m
2 +1

m+2

)
− BesselY

(
1

m+2 ,
2
√
a x

m
2 +1

m+2

)
x

(
c1 BesselJ

(
1

m+2 ,
2
√
a x

m
2 +1

m+2

)
+ BesselY

(
1

m+2 ,
2
√
a x

m
2 +1

m+2

))
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3 Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 319� �
DSolve[y'[x] + y[x]^2 + a*x^m==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(m+ 2)

(
i
√
−a x

m
2 +1

m+2

) 2
m+2

0F̃1

(
; 1
m+2 ;−

axm+2

(m+2)2

)
+ c1(m+ 2) 0F̃1

(
;− 1

m+2 ;−
axm+2

(m+2)2

)
+ c1 0F̃1

(
; m+1
m+2 ;−

axm+2

(m+2)2

)
x

((
i
√
−a x

m
2 +1

m+2

) 2
m+2

0F̃1

(
; 1 + 1

m+2 ;−
axm+2

(m+2)2

)
+ c1 0F̃1

(
; m+1
m+2 ;−

axm+2

(m+2)2

))

y(x) →
1− 0F1

(
;− 1

m+2 ;−
axm+2
(m+2)2

)
0F1

(
;m+1
m+2 ;−

axm+2
(m+2)2

)
x

y(x) →
1− 0F1

(
;− 1

m+2 ;−
axm+2
(m+2)2

)
0F1

(
;m+1
m+2 ;−

axm+2
(m+2)2

)
x
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53.1.15 problem 15
Internal problem ID [7596]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ + y2 − 2yx2 + x4 − 2x− 1 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) + y(x)^2 - 2*x^2*y(x) + x^4 -2*x-1=0,y(x), singsol=all)� �

y(x) = x2c1e−2x − x2 − c1e−2x − 1
−1 + c1e−2x

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 34� �
DSolve[y'[x] + y[x]^2 - 2*x^2*y[x] + x^4 -2*x-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 2
1 + 2c1e2x

+ 1

y(x) → x2 + 1
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53.1.16 problem 16
Internal problem ID [7597]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + y2 + (yx− 1) f(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) + y(x)^2 +(x*y(x)-1)*f(x)=0,y(x), singsol=all)� �

y(x) = − e
∫ −f(x)x2−2

x
dx

c1 −
(∫

e
∫ −f(x)x2−2

x
dxdx

) + 1
x

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 78� �
DSolve[y'[x] + y[x]^2 +(x*y[x]-1)*f[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x
+

exp
(
−
∫ x

1

(
f(K[1])K[1] + 2

K[1]

)
dK[1]

)
∫ x

1 exp
(
−
∫ K[2]
1

(
f(K[1])K[1] + 2

K[1]

)
dK[1]

)
dK[2] + c1

y(x) → 1
x
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53.1.17 problem 17
Internal problem ID [7598]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − y2 − 3y + 4 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) - y(x)^2 -3*y(x) + 4=0,y(x), singsol=all)� �

y(x) = − 4 e5xc1 + 1
−1 + e5xc1

3 Solution by Mathematica
Time used: 0.571 (sec). Leaf size: 32� �
DSolve[y'[x] - y[x]^2 -3*y[x] + 4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−3− 5 coth

(
5(x+ c1)

2

))
y(x) → −4

y(x) → 1
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53.1.18 problem 18
Internal problem ID [7599]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − yx− x+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) - y(x)^2 - x*y(x) - x + 1=0,y(x), singsol=all)� �

y(x) = −1 + e 1
2x

2−2x

c1 +
i
√
π e−2

√
2 erf

(
i

√
2 x
2 −i

√
2
)

2

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 54� �
DSolve[y'[x]- y[x]^2 - x*y[x] - x + 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 2e 1
2 (x−2)2

−
√
2π Erfi

(
x−2√
2

)
+ 2e2c1

y(x) → −1
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53.1.19 problem 19
Internal problem ID [7600]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Riccati]

Solve

y′ − (x+ y)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) - (y(x) + x)^2=0,y(x), singsol=all)� �

y(x) = −x− tan (c1 − x)

3 Solution by Mathematica
Time used: 0.554 (sec). Leaf size: 14� �
DSolve[y'[x] - (y[x] + x)^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(x+ c1)
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53.1.20 problem 20
Internal problem ID [7601]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 +
(
x2 + 1

)
y − 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) - y(x)^2 +(x^2 + 1)*y(x) - 2*x=0,y(x), singsol=all)� �

y(x) = x2 + 1 + e 1
3x

3+x

c1 −
(∫

e 1
3x

3+xdx
)

3 Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 58� �
DSolve[y'[x] - y[x]^2 +(x^2 + 1)*y[x] - 2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x3
3 +x

−
∫ x

1 e
K[1]3

3 +K[1]dK[1] + c1
+ x2 + 1

y(x) → x2 + 1
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53.1.21 problem 21
Internal problem ID [7602]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + y sin(x)− cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) - y(x)^2 +y(x)*sin(x) - cos(x)=0,y(x), singsol=all)� �

y(x) = − e− cos(x)

c1 +
∫
e− cos(x)dx

+ sin(x)

3 Solution by Mathematica
Time used: 122.013 (sec). Leaf size: 39� �
DSolve[y'[x] - y[x]^2 +y[x]*Sin[x] - Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− c1e
− cos(x)

1 + c1
∫ x

1 e− cos(K[1])dK[1]
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53.1.22 problem 22
Internal problem ID [7603]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − y sin (2x)− cos (2x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 198� �
dsolve(diff(y(x),x) - y(x)^2 -y(x)*sin(2*x) - cos(2*x)=0,y(x), singsol=all)� �
y(x)

=

 2HeunCPrime
(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1 cos (2x)√

2 cos (2x) + 2
(
c1HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + HeunC

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

))
+
HeunCPrime

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + 2HeunCPrime

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1 + 2HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)
c1√

2 cos (2x) + 2
(
c1HeunC

(
1, 12 ,−

1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

)√
2 cos (2x) + 2 + HeunC

(
1,−1

2 ,−
1
2 ,−1, 78 ,

cos(2x)
2 + 1

2

))
 sin (2x)

3 Solution by Mathematica
Time used: 1.631 (sec). Leaf size: 73� �
DSolve[y'[x] - y[x]^2 -y[x]*Sin[2*x] - Cos[2*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan(x) + e− cos2(x) tan(x) sec(x)√
− sin2(x)

(∫ cos(x)
1

e−K[1]2

K[1]2
√
K[1]2 − 1

dK[1] + c1

)
y(x) → tan(x)
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53.1.23 problem 23
Internal problem ID [7604]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ + ay2 − b = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) + a*y(x)^2 - b=0,y(x), singsol=all)� �

y(x) =
tanh

(
c1
√
ab + x

√
ab
)√

ab

a

3 Solution by Mathematica
Time used: 2.649 (sec). Leaf size: 63� �
DSolve[y'[x] + a*y[x]^2 - b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b tanh

(√
a
√
b (x+ c1)

)
√
a

y(x) → −
√
b√
a

y(x) →
√
b√
a
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53.1.24 problem 24
Internal problem ID [7605]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ + ay2 − b xν = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 216� �
dsolve(diff(y(x),x) + a*y(x)^2 - b*x^nu=0,y(x), singsol=all)� �
y(x) =

−
BesselJ

(
3+ν
ν+2 ,

2
√
−ab x

ν
2 +1

ν+2

)√
−ab x

ν
2+1c1 + BesselY

(
3+ν
ν+2 ,

2
√
−ab x

ν
2 +1

ν+2

)√
−ab x

ν
2+1 − c1 BesselJ

(
1

ν+2 ,
2
√
−ab x

ν
2 +1

ν+2

)
− BesselY

(
1

ν+2 ,
2
√
−ab x

ν
2 +1

ν+2

)
xa

(
c1 BesselJ

(
1

ν+2 ,
2
√
−ab x

ν
2 +1

ν+2

)
+ BesselY

(
1

ν+2 ,
2
√
−ab x

ν
2 +1

ν+2

))

3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 271� �
DSolve[y'[x] + a*y[x]^2 - b*x^nu == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(ν + 2)

(√
−a

√
b x

ν
2 +1

ν+2

) 2
ν+2

0F̃1

(
; 1
ν+2 ;

abxν+2

(ν+2)2

)
+ c1(ν + 2) 0F̃1

(
;− 1

ν+2 ;
abxν+2

(ν+2)2

)
+ c1 0F̃1

(
; ν+1
ν+2 ;

abxν+2

(ν+2)2

)
ax

((√
−a

√
b x

ν
2 +1

ν+2

) 2
ν+2

0F̃1

(
; 1 + 1

ν+2 ;
abxν+2

(ν+2)2

)
+ c1 0F̃1

(
; ν+1
ν+2 ;

abxν+2

(ν+2)2

))

y(x) →
1− 0F1

(
;− 1

ν+2 ;
abxν+2
(ν+2)2

)
0F1

(
; ν+1
ν+2 ;

abxν+2
(ν+2)2

)
ax
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53.1.25 problem 25
Internal problem ID [7606]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + ay2 − b x2ν − c xν−1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 378� �
dsolve(diff(y(x),x) + a*y(x)^2 - b*x^(2*nu) - c*x^(nu-1)=0,y(x), singsol=all)� �
y(x)

=

(
2
√
a xν+1c1b

2 − b
3
2 c1ν +

√
a c1bc

)
WhittakerW

(
−

√
a c

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

)
+
(
−2b 3

2 c1ν − 2b 3
2 c1
)
WhittakerW

(
−
√
a c−2

√
b ν−2

√
b

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

)
+
(
2
√
a xν+1b2 − b

3
2ν +

√
a bc

)
WhittakerM

(
−

√
a c

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

)
+
(
b

3
2ν −

√
a bc+ 2b 3

2

)
WhittakerM

(
−
√
a c−2

√
b ν−2

√
b

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

)
2b 3

2

(
WhittakerW

(
−

√
a c

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

)
c1 +WhittakerM

(
−

√
a c

2
√
b (ν+1)

, 1
2ν+2 ,

2
√
a
√
b xν+1

ν+1

))
ax
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3 Solution by Mathematica
Time used: 0.935 (sec). Leaf size: 931� �
DSolve[y'[x] + a*y[x]^2 - b*x^(2*nu) - c*x^(nu-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

xν

√
b c1(ν + 1)

√
(ν + 1)2 HypergeometricU

(
1
2

( √
a c√

b
√
(ν + 1)2

+ ν
ν+1

)
, ν
ν+1 ,

2
√
a
√
b xν+1√

(ν + 1)2

)
+ c1

(√
a c(ν + 1) +

√
b
√

(ν + 1)2 ν
)
HypergeometricU

(
1
2

( √
a c√

b
√

(ν + 1)2
+ 3ν+2

ν+1

)
, ν
ν+1 + 1, 2

√
a
√
b xν+1√

(ν + 1)2

)
+

√
b (ν + 1)

√
(ν + 1)2

L
− 1

ν+1

−
√
a c

2
√
b
√

(ν+1)2
− ν

2(ν+1)

(
2
√
a
√
b xν+1√

(ν + 1)2

)
+ 2L

ν
ν+1

−
√
a c

2
√
b
√

(ν+1)2
− 3ν+2

2ν+2

(
2
√
a
√
b xν+1√

(ν + 1)2

)
√
a (ν + 1)2

L
− 1

ν+1

−
√
a c

2
√
b
√

(ν+1)2
− ν

2(ν+1)

(
2
√
a
√
b xν+1√

(ν + 1)2

)
+ c1HypergeometricU

(
1
2

( √
a c√

b
√
(ν + 1)2

+ ν
ν+1

)
, ν
ν+1 ,

2
√
a
√
b xν+1√

(ν + 1)2

)
y(x)

→

xν

−

(√
a c(ν+1)+

√
b
√

(ν + 1)2 ν

)
HypergeometricU

 1
2

 √
a c√

b
√
(ν + 1)2

+ ν
ν+1+2

, ν
ν+1+1, 2

√
a
√
b xν+1√

(ν + 1)2


HypergeometricU

 1
2

 √
a c√

b
√
(ν + 1)2

+ ν
ν+1

, ν
ν+1 ,

2
√
a
√
b xν+1√

(ν + 1)2

 −
√
b
√

(ν + 1)2 (ν + 1)


√
a (ν + 1)2

y(x)

→

xν

−

(√
a c(ν+1)+

√
b
√

(ν + 1)2 ν

)
HypergeometricU

 1
2

 √
a c√

b
√
(ν + 1)2

+ 3ν+2
ν+1

, ν
ν+1+1, 2

√
a
√
b xν+1√

(ν + 1)2


HypergeometricU

 1
2

 √
a c√

b
√

(ν + 1)2
+ ν

ν+1

, ν
ν+1 ,

2
√
a
√
b xν+1√

(ν + 1)2

 −
√
b
√
(ν + 1)2 (ν + 1)


√
a (ν + 1)2
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53.1.26 problem 26
Internal problem ID [7607]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − (Ay − a) (By − b) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) - (A*y(x) - a)*(B*y(x) - b)=0,y(x), singsol=all)� �

y(x) = eAbc1+Abx−Bac1−Baxa− b

A eAbc1+Abx−Bac1−Bax −B

3 Solution by Mathematica
Time used: 1.855 (sec). Leaf size: 74� �
DSolve[y'[x] - (A*y[x] - a)*(B*y[x] - b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → aeAb(x+c1) − beaB(x+c1)

AeAb(x+c1) −BeaB(x+c1)

y(x) → a

A

y(x) → b

B
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53.1.27 problem 27
Internal problem ID [7608]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + ay(y − x)− 1 = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) + a*y(x)*(y(x)-x) - 1=0,y(x), singsol=all)� �

y(x) =

√
π

√
2 erf

(√
2
√
a x

2

)
ax+ 2a 3

2 c1x+ 2
√
a e−a x2

2

√
π erf

(√
2
√
a x

2

)√
2 a+ 2a 3

2 c1

3 Solution by Mathematica
Time used: 3.779 (sec). Leaf size: 59� �
DSolve[y'[x] + a*y[x]*(y[x]-x) - 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 2c1e−
ax2
2

√
a

(
2
√
a +

√
2π c1 Erf

(√
a x√
2

))
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53.1.28 problem 28
Internal problem ID [7609]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + xy2 − yx3 − 2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 67� �
dsolve(diff(y(x),x) + x*y(x)^2 -x^3*y(x) - 2*x=0,y(x), singsol=all)� �

y(x) = 2c1e−
x4
4

√
π
(
erf
(
x2

2

)
c1 + 1

) + erf
(

x2

2

)√
π c1x

2 +
√
π x2

√
π
(
erf
(
x2

2

)
c1 + 1

)
3 Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 48� �
DSolve[y'[x] + x*y[x]^2 -x^3*y[x] - 2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 2e−x4
4

√
π Erf

(
x2

2

)
+ 2c1

y(x) → x2
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53.1.29 problem 29
Internal problem ID [7610]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − xy2 − 3yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) - x*y(x)^2 - 3*x*y(x)=0,y(x), singsol=all)� �

y(x) = 3
−1 + 3 e− 3x2

2 c1

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 35� �
DSolve[y'[x] - x*y[x]^2 - 3*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
−1 + e−

3
2 (x2+2c1)

y(x) → −3

y(x) → 0
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53.1.30 problem 30
Internal problem ID [7611]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + x−a−1y2 − xa = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 81� �
dsolve(diff(y(x),x) + x^(-a-1)*y(x)^2 - x^a=0,y(x), singsol=all)� �

y(x) = −
c1x

a+1 BesselK
(
a+ 1, 2

√
x
)

√
x
(
BesselK

(
a, 2

√
x
)
c1 + BesselI

(
a, 2

√
x
))

+
BesselI

(
a+ 1, 2

√
x
)
xa+1

√
x
(
BesselK

(
a, 2

√
x
)
c1 + BesselI

(
a, 2

√
x
))

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 84� �
DSolve[y'[x] + x^(-a-1)*y[x]^2 - x^a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
xa
(
−a 0F1(;−a;x) + (−1)ac1xa+1Gamma(a+ 1) 0F̃1(; a+ 2;x)

)
0F1(; 1− a;x) + (−1)ac1xa 0F1(; a+ 1;x)

y(x) → xa+1
0F̃1(; a+ 2;x)

0F̃1(; a+ 1;x)
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53.1.31 problem 31
Internal problem ID [7612]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − a xn
(
y2 + 1

)
= 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) - a*x^n*(y(x)^2+1)=0,y(x), singsol=all)� �

y(x) = tan
(
a(c1n+ xn+1 + c1)

n+ 1

)

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 35� �
DSolve[y'[x] - a*x^n*(y[x]^2+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → tan
(
axn+1

n+ 1 + c1

)
y(x) → −i

y(x) → i
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53.1.32 problem 32
Internal problem ID [7613]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + y2 sin(x)− 2 sin(x)
cos(x)2 = 0

3 Solution by Maple
Time used: 1.516 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) + y(x)^2*sin(x) - 2*sin(x)/cos(x)^2=0,y(x), singsol=all)� �

y(x) = − 2((cos3(x)) c1 + 1)
((cos3(x)) c1 − 2) cos(x)

3 Solution by Mathematica
Time used: 0.54 (sec). Leaf size: 29� �
DSolve[y'[x] + y[x]^2*Sin[x] - 2*Sin[x]/Cos[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)− 3 cos2(x)
cos3(x) + c1

y(x) → sec(x)
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53.1.33 problem 33
Internal problem ID [7614]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2f ′(x)
g(x) + g′(x)

f(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) - y(x)^2*diff(f(x),x)/g(x) + diff(g(x),x)/f(x)=0,y(x), singsol=all)� �

y(x) = −
g(x)f(x)

(∫ d
dx

f(x)
g(x)f(x)2dx

)
+ g(x)f(x)c1 + 1

f(x)2
(∫ d

dx
f(x)

g(x)f(x)2dx+ c1
)

3 Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 160� �
DSolve[y'[x] - y[x]^2*f'[x]/g[x] + g'[x]/f[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
1

(g(x) + f(x)K[2])2

−
∫ x

1

(
2(f(K[1])K[2]2f ′(K[1])− g(K[1])g′(K[1]))

g(K[1])(g(K[1]) + f(K[1])K[2])3 − 2K[2]f ′(K[1])
g(K[1])(g(K[1]) + f(K[1])K[2])2

)
dK[1]

)
dK[2]

+
∫ x

1
− f(K[1])y(x)2f ′(K[1])− g(K[1])g′(K[1])
f(K[1])g(K[1])(g(K[1]) + f(K[1])y(x))2dK[1] = c1, y(x)

]
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53.1.34 problem 34
Internal problem ID [7615]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + f(x)y2 + g(x)y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) + f(x)*y(x)^2 + g(x)*y(x)=0,y(x), singsol=all)� �

y(x) = e
∫
−g(x)dx∫

e
∫
−g(x)dxf(x)dx+ c1

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 59� �
DSolve[y'[x] + f[x]*y[x]^2 + g[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1 −g(K[1])dK[1]
)

−
∫ x

1 − exp
(∫ K[2]

1 −g(K[1])dK[1]
)
f(K[2])dK[2] + c1

y(x) → 0
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53.1.35 problem 35
Internal problem ID [7616]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ + f(x)
(
y2 + 2ay + b

)
= 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) + f(x)*(y(x)^2 + 2*a*y(x) +b)=0,y(x), singsol=all)� �

y(x) = tanh
((∫

f(x)dx
)√

a2 − b + c1
√
a2 − b

)√
a2 − b − a

3 Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 89� �
DSolve[y'[x] + f[x]*(y[x]^2 + 2*a*y[x] +b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a+
√
b− a2 tan

(√
b− a2

(∫ x

1
−f(K[1])dK[1] + c1

))
y(x) → −

√
a2 − b − a

y(x) →
√
a2 − b − a
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53.1.36 problem 36
Internal problem ID [7617]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + y3 + y2ax = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 62� �
dsolve(diff(y(x),x) + y(x)^3 + a*x*y(x)^2=0,y(x), singsol=all)� �
y(x)

= 2a
a2x2 + 2RootOf

(
(−2a2)

1
3 AiryBi (_Z ) c1x+ (−2a2)

1
3 xAiryAi (_Z ) + 2AiryBi (1,_Z ) c1 + 2AiryAi (1,_Z )

)
(−2a2)

1
3
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3 Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 195� �
DSolve[y'[x] + y[x]^3 + a*x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



Ai′


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2

−
(
−1

2

)2/3
a2/3xAi


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2



Bi′


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2

−
(
−1

2

)2/3
a2/3xBi


3

√
−1
2

3
√
a

y(x) − 1
2

3

√
−1
2 a4/3x2



+ c1 = 0, y(x)
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53.1.37 problem 37
Internal problem ID [7618]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − y3 − a exy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) - y(x)^3 - a*exp(x)*y(x)^2=0,y(x), singsol=all)� �

c1 +
e−

(
a ex+ 1

y(x)

)2
2 e−x

a
+

erf
((

a ex+ 1
y(x)

)√
2

2

)
√
2

√
π

2 = 0

3 Solution by Mathematica
Time used: 0.669 (sec). Leaf size: 78� �
DSolve[y'[x] - y[x]^3 - a*Exp[x]*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−iaex = 2e
1
2

(
−iaex− i

y(x)

)2
√
2π Erfi

(
−iaex− i

y(x)√
2

)
+ 2c1

, y(x)
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53.1.38 problem 38
Internal problem ID [7619]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Abel]

Solve

y′ − ay3 − b

x
3
2
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) - a*y(x)^3 - b*x^(-3/2)=0,y(x), singsol=all)� �

y(x) =
RootOf

(
− ln(x) + c1 + 2

(∫ _Z 1
2_a3a+_a+2bd_a

))
√
x

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 99� �
DSolve[y'[x] - a*y[x]^3 - b*x^(-3/2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−2RootSum

−2#13 +#1 3

√
− 1
ab2

− 2&,

log
(
y(x) 3

√
ax3/2

b
−#1

)
3

√
− 1
ab2

− 6#12
&

 = ax log(x)(
ax3/2

b

)2/3 + c1, y(x)
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53.1.39 problem 39
Internal problem ID [7620]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a3y3 − a2y2 − a1y − a0 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) - a3*y(x)^3 - a2*y(x)^2 - a1*y(x) - a0=0,y(x), singsol=all)� �

x−

(∫ y(x) 1
_a3a3 + _a2a2 + _aa1 + a0 d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 54� �
DSolve[y'[x] - a3*y[x]^3 - a2*y[x]^2 - a1*y[x] - a0==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
RootSum

[
#13a3+#12a2+#1a1+ a0&,

log(y(x)−#1)
3#12a3+ 2#1a2+ a1

&
]
= x+ c1, y(x)

]
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53.1.40 problem 40
Internal problem ID [7621]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + 3ay3 + 6y2ax = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) + 3*a*y(x)^3 + 6*a*x*y(x)^2=0,y(x), singsol=all)� �
y(x)

= 1
3a x2 +RootOf

(
AiryBi (_Z ) (−3a)

1
3 c1x+ (−3a)

1
3 xAiryAi (_Z ) + AiryBi (1,_Z ) c1 +AiryAi (1,_Z )

)
(−3a)

1
3

3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 185� �
DSolve[y'[x] + 3*a*y[x]^3 + 6*a*x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
−3 3

√
a xAi

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
+Ai′

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
3
√
−3 3

√
a xBi

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)
+ Bi′

(
(−3)2/3a2/3x2 − (−1)2/3

3
√
3 3
√
a y(x)

)

+ c1 = 0, y(x)
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53.1.41 problem 41
Internal problem ID [7622]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Abel]

Solve

y′ + axy3 + by2 = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 103� �
dsolve(diff(y(x),x) + a*x*y(x)^3 + b*y(x)^2=0,y(x), singsol=all)� �
y(x)

= e
RootOf

(
2
√
b2+4a b arctanh

(
2a e_Z+b√
b2+4a

)
−ln

(
x2(e2_Za+b e_Z−1

))
b2+2c1b2+2_Z b2−4 ln

(
x2(e2_Za+b e_Z−1

))
a+8c1a+8a_Z

)
x
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3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 103� �
DSolve[y'[x] + a*x*y[x]^3 + b*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



−

b2



2ArcTan


−2axy(x)−b

b

√
−4a
b2

− 1

√
−4a
b2

− 1
− log

(
a(−x)y(x)(−axy(x)−b)−a

a2x2y(x)2

)


2a =

−b2 log(x)
a

+ c1, y(x)
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53.1.42 problem 42
Internal problem ID [7623]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − x(x+ 2) y3 − (x+ 3) y2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) - x*(x+2)*y(x)^3 - (x+3)*y(x)^2=0,y(x), singsol=all)� �

c1 + arctanh
( √

y(x) x√
x (x+ 2) y(x) + 2

)
+
√
x (x+ 2) y(x) + 2

2
√
y(x)

= 0
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3 Solution by Mathematica
Time used: 0.73 (sec). Leaf size: 485� �
DSolve[y'[x] - x*(x+2)*y[x]^3 - (x+3)*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



c1 =

−

i

√
2
π

√
1

2y(x) +
1
4(x+ 1)2 − 1

4



sinh



√
1

2y(x) +
1
4(x+ 1)2 − 1

4

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

−cosh


√

1
2y(x) +

1
4(x+ 1)2 − 1

4



√√√√−i

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

−

i

√
2
π
(
x+1
2 + 1

2
)
sinh


√

1
2y(x) +

1
4(x+ 1)2 − 1

4

√√√√−i

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

i

√
2
π

√
1

2y(x) +
1
4(x+ 1)2 − 1

4


i sinh


√

1
2y(x) +

1
4(x+ 1)2 − 1

4

−

i cosh



√
1

2y(x) +
1
4(x+ 1)2 − 1

4

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

√√√√−i

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

−

√
2
π
(
x+1
2 + 1

2
)
cosh


√

1
2y(x) +

1
4(x+ 1)2 − 1

4

√√√√−i

√
1

2y(x) +
1
4(x+ 1)2 − 1

4

, y(x)
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53.1.43 problem 43
Internal problem ID [7624]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ +
(
4a2x+ 3x2a+ b

)
y3 + 3xy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 384� �
dsolve(diff(y(x),x) + (3*a*x^2 + 4*a^2*x + b)*y(x)^3 + 3*x*y(x)^2=0,y(x), singsol=all)� �
c1

+

−


√

4a3 − 3b
a3
2 − 2a+3x

2a

BesselK


√

4a3 − 3b
a3
2 ,−

√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)
2

−

BesselK



√
4a3 − 3b

a3
2 +1,−

√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)
2


√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)

2

−


√

4a3 − 3b
a3
2 − 2a+3x

2a

BesselI


√

4a3 − 3b
a3
2 ,−

√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)
2

+

BesselI



√
4a3 − 3b

a3
2 +1,−

√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)
2


√
3

√
4a2xy(x) + 3a x2y(x) + by(x)− 2a

a3y(x)

2

= 0
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3 Solution by Mathematica
Time used: 4.117 (sec). Leaf size: 490� �
DSolve[y'[x] + (3*a*x^2 + 4*a^2*x + b)*y[x]^3 + 3*x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =

−
i

√
−4a3 − 3b

4a3 − 3
2a2y(x) +

(−2a− 3x)2
4a2 J 1

2

√
4a3−3b

a3 +1

(
−i

√
(−2a− 3x)2

4a2 − 4a3 − 3b
4a3 − 3

2a2y(x)

)
+
(

1
2

√
4a3 − 3b

a3
+ −2a−3x

2a

)
J 1

2

√
4a3−3b

a3

(
−i

√
(−2a− 3x)2

4a2 − 4a3 − 3b
4a3 − 3

2a2y(x)

)

i

√
−4a3 − 3b

4a3 − 3
2a2y(x) +

(−2a− 3x)2
4a2 Y 1

2

√
4a3−3b

a3 +1

(
−i

√
(−2a− 3x)2

4a2 − 4a3 − 3b
4a3 − 3

2a2y(x)

)
+
(

1
2

√
4a3 − 3b

a3
+ −2a−3x

2a

)
Y 1

2

√
4a3−3b

a3

(
−i

√
(−2a− 3x)2

4a2 − 4a3 − 3b
4a3 − 3

2a2y(x)

) , y(x)
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53.1.44 problem 44
Internal problem ID [7625]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + 2a x3y3 + 2yx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 53� �
dsolve(diff(y(x),x) + 2*a*x^3*y(x)^3 + 2*x*y(x)=0,y(x), singsol=all)� �

y(x) = − 2√
−4a x2 + 4 e2x2c1 − 2a

y(x) = 2√
−4a x2 + 4 e2x2c1 − 2a

3 Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 70� �
DSolve[y'[x] + 2*a*x^3*y[x]^3 + 2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
−1
2a (2x

2 + 1) + c1e2x
2

y(x) → 1√
−1
2a (2x

2 + 1) + c1e2x
2

y(x) → 0
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53.1.45 problem 45
Internal problem ID [7626]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + 2
(
x3a2 − b2x

)
y3 + 3by2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 123� �
dsolve(diff(y(x),x) + 2*(a^2*x^3 - b^2*x)*y(x)^3 + 3*b*y(x)^2=0,y(x), singsol=all)� �

c1 +

((
ax
b
+ 1

b2y(x)
a

− b
ax

)2

− 1
) 1

4

(
b2y(x)

a
− b

ax

)√ax

b
+ 1

b2y(x)
a

− b
ax

−

∫ a x2y(x)
bxy(x)−1 (_a2 − 1)

1
4

√
_a d_a

 = 0

3 Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 133� �
DSolve[y'[x] + 2*(a^2*x^3 - b^2*x)*y[x]^3 + 3*b*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 = 4

√(
b

ax
− 1

ax2y(x)

)2

− 1

−

(
b
ax

− 1
ax2y(x)

)
2F1

(
1
2 ,

3
4 ;

3
2 ;
(

b
ax

− 1
ax2y(x)

)2)
2 4

√
1−

(
b

ax
− 1

ax2y(x)

)2

− ax

b

 , y(x)
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53.1.46 problem 46
Internal problem ID [7627]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − xay3 + 3y2 − x−ay − x−2a + a x−a−1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 1008� �
dsolve(diff(y(x),x) - x^a*y(x)^3 + 3*y(x)^2 - x^(-a)*y(x) -x^(-2*a) + a*x^(-a-1)=0,y(x), singsol=all)� �
y(x) =

− e
2x x−a

a−1√√√√√√
c1 −

2 2−
2a
1−a

− 2
1−a
( 1
1−a

) a+1
a−1

(
−

2−3+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1

(
− 4x1−aa2

1−a
+ 8a x1−a

1−a
− 4x1−a

1−a
+2a−2

)
(1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1 ,−
1

a−1+
1
2 ,

4x1−a

1−a

)
(a+1)(−3+a) +

2−1+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1 (1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1+1,− 1
a−1+

1
2 ,

4x1−a

1−a

)
(a+1)(−3+a)

)
1− a

+ x−a

y(x)

= e
2x x−a

a−1√√√√√√
c1 −

2 2−
2a
1−a

− 2
1−a
( 1
1−a

) a+1
a−1

(
−

2−3+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1

(
− 4x1−aa2

1−a
+ 8a x1−a

1−a
− 4x1−a

1−a
+2a−2

)
(1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1 ,−
1

a−1+
1
2 ,

4x1−a

1−a

)
(a+1)(−3+a) +

2−1+ 2a
1−a+ 2

1−a+ 2
a−1 (a−1)x− a2

1−a+ 1
1−a−1+a

(
1

1−a

)− a+1
a−1 (1−a)

(
x1−a

1−a

) 1
a−1 e−

2x1−a
1−a WhittakerM

(
− a+1

a−1+
1

a−1+1,− 1
a−1+

1
2 ,

4x1−a

1−a

)
(a+1)(−3+a)

)
1− a

+ x−a
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3 Solution by Mathematica
Time used: 5.076 (sec). Leaf size: 149� �
DSolve[y'[x] - x^a*y[x]^3 + 3*y[x]^2 - x^(-a)*y[x] -x^(-2*a) + a*x^(-a-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−a − e
2x1−a

a−1√
−
2xa+1E 2a

a−1

(
−4x1−a

a−1

)
a− 1 + c1

y(x) → x−a + e
2x1−a

a−1√
−
2xa+1E 2a

a−1

(
−4x1−a

a−1

)
a− 1 + c1

y(x) → x−a
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53.1.47 problem 47
Internal problem ID [7628]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − a(xn − x) y3 − y2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - a*(x^n - x)*y(x)^3 - y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - a*(x^n - x)*y[x]^3 - y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.48 problem 48
Internal problem ID [7629]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − (a xn + bx) y3 − cy2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - (a*x^n + b*x)*y(x)^3 - c*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - (a*x^n + b*x)*y[x]^3 - c*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.49 problem 49
Internal problem ID [7630]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 49.
ODE order: 2.
ODE degree: 0.

CAS Maple gives this as type [_Abel]

Solve

y′ + aφ′(x)y3 + 6aφ(x)y2 + (2a+ 1) yφ′′(x)
φ′(x) + 2a+ 2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) + a*diff(phi(x),x)*y(x)^3 + 6*a*phi(x)*y(x)^2 +(2*a+1)*y(x)*diff(phi(x),x,x)/diff(phi(x),x) +2*(a+1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] + a*phi'[x]*y[x]^3 + 6*a*phi[x]*y[x]^2 +(2*a+1)*y[x]*phi''[x]/phi'[x] +2*(a+1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.50 problem 50
Internal problem ID [7631]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − f3(x)y3 − f2(x)y2 − f1(x)y − f0(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - f__3(x)*y(x)^3 - f__2(x)*y(x)^2 - f__1(x)*y(x) - f__0(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - f3[x]*y[x]^3 - f2[x]*y[x]^2 - f1[x]*y[x] - f0[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.51 problem 51
Internal problem ID [7632]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − (y − f(x)) (y − g(x))
(
y − af(x) + bg(x)

a+ b

)
h(x)− f ′(x) (y − g(x))

f(x)− g(x) − g′(x) (y − f(x))
g(x)− f(x) = 0

3 Solution by Maple
Time used: 0.204 (sec). Leaf size: 1135� �
dsolve(diff(y(x),x) - (y(x)-f(x))*(y(x)-g(x))*(y(x)-(a*f(x)+b*g(x))/(a+b))*h(x)- diff(f(x),x)*(y(x)-g(x))/(f(x)-g(x)) - diff(g(x),x)*(y(x)-f(x))/(g(x)-f(x))=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 1.221 (sec). Leaf size: 355� �
DSolve[y'[x] - (y[x]-f[x])*(y[x]-g[x])*(y[x]-(a*f[x]+b*g[x])/(a+b))*h[x]- f'[x]*(y[x]-g[x])/(f[x]-g[x]) - g'[x]*(y[x]-f[x])/(g[x]-f[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−1
3(a

−b)2/3(2a+b)2/3(a+2b)2/3RootSum


#13(a−b)2/3(2a+b)2/3(a+2b)2/3−3#1a2−3#1ab−3#1b2+(a−b)2/3(2a+b)2/3(a+2b)2/3&,

log


−2af(x)h(x)−ag(x)h(x)−bf(x)h(x)−2bg(x)h(x)

a+b
+3h(x)y(x)

3

√
(f(x)− g(x))3 (2a3h(x)3 + 3a2bh(x)3 − 3ab2h(x)3 − 2b3h(x)3)

(a+ b)3

−#1


−#12(a− b)2/3(2a+ b)2/3(a+ 2b)2/3 + a2 + ab+ b2

&


=
∫ x

1

(
(f(K[1])−g(K[1]))3

(
2a3h(K[1])3−2b3h(K[1])3−3ab2h(K[1])3+3a2bh(K[1])3

)
(a+b)3

)2/3
9h(K[1]) dK[1]+c1, y(x)
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53.1.52 problem 52
Internal problem ID [7633]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Chini]

Solve

y′ − ayn − b x
n

1−n = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) - a*y(x)^n - b*x^(n/(1-n))=0,y(x), singsol=all)� �

−

(∫ y(x)

_b

x
n

n−1

(ax (n− 1)_an + _a)x
n

n−1 + bx (n− 1)
d_a

)
+ ln(x)

n− 1 − c1 = 0

3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 117� �
DSolve[y'[x] - a*y[x]^n - b*x^(n/(1-n))==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫
(

ax
− n

1−n

b

) 1
n
y(x)

1

1

K[1]n −
(

(−1)nb1−n(n−1)−n

a

) 1
n
K[1] + 1

dK[1] =
∫ x

1
bK[2]

n
1−n

(
aK[2]−

n
1−n

b

) 1
n

dK[2]

+ c1, y(x)
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53.1.53 problem 53
Internal problem ID [7634]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_Chini, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − f(x)1−ng′(x)yn(ag(x) + b)−n − f ′(x)y
f(x) − f(x)g′(x) = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 214� �
dsolve(diff(y(x),x) - f(x)^(1-n)*diff(g(x),x)*y(x)^n/(a*g(x)+b)^n - diff(f(x),x)*y(x)/f(x) - f(x)*diff(g(x),x)=0,y(x), singsol=all)� �
y(x)

=

RootOf

−f(x)n (ag(x) + b)n
(
(ag(x) + b)−n−1 naf(x)−n+2 ( d

dx
g(x)

)3)n∫ _Z 1

_a(ag(x)+b)nf(x)n
(
(ag(x)+b)−n−1naf(x)−n+2

(
d
dx

g(x)
)3)n

−f(x)n(ag(x)+b)n
(
(ag(x)+b)−n−1naf(x)−n+2

(
d
dx

g(x)
)3)n

−_an
(
(ag(x)+b)−nf(x)−n+1

(
d
dx

g(x)
))n((

d
dx

g(x)
)
f(x)

)2n
nn
d_a

− ln (ag(x) + b) + c1

 (ag(x) + b) f(x)

a

3 Solution by Mathematica
Time used: 0.391 (sec). Leaf size: 96� �
DSolve[y'[x] - f[x]^(1-n)*g'[x]*y[x]^n/(a*g[x]+b)^n - f'[x]*y[x]/f[x] - f[x]*g'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ (
f(x)−n(b+ag(x))−n

) 1
n y(x)

1

1
K[1]n − (an)

1
n K[1] + 1

dK[1] = f(x)(ag(x) + b) log(ag(x) + b) (f(x)−n(ag(x) + b)−n)
1
n

a

+ c1, y(x)
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53.1.54 problem 54
Internal problem ID [7635]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_Chini, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − anf(x)1−ng′(x)yn − f ′(x)y
f(x) − f(x)g′(x) = 0

3 Solution by Maple
Time used: 0.352 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) - a^n*f(x)^(1-n)*diff(g(x),x)*y(x)^n - diff(f(x),x)*y(x)/f(x) - f(x)*diff(g(x),x)=0,y(x), singsol=all)� �

ay(x)Φ
(
−
(

ay(x)
f(x)

)n
, 1, 1

n

)
nf(x) − ag(x) + c1 = 0

3 Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 74� �
DSolve[y'[x] - a^n*f[x]^(1-n)*g'[x]*y[x]^n - f'[x]*y[x]/f[x] - f[x]*g'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)

(
anf(x)−n

) 1
n

2F1

(
1, 1

n
; 1 + 1

n
;

−
((

anf(x)−n
) 1

n y(x)
)n)

= f(x)g(x)
(
anf(x)−n

) 1
n + c1, y(x)

]
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53.1.55 problem 55
Internal problem ID [7636]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Chini]

Solve

y′ − f(x)yn − g(x)y − h(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - f(x)*y(x)^n - g(x)*y(x) - h(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - f[x]*y[x]^n - g[x]*y[x] - h[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.56 problem 56
Internal problem ID [7637]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − f(x)ya − g(x)yb = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - f(x)*y(x)^a - g(x)*y(x)^b=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - f[x]*y[x]^a - g[x]*y[x]^b==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.57 problem 57
Internal problem ID [7638]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ −
√

|y| = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) - sqrt(abs(y(x)))=0,y(x), singsol=all)� �

x−

 −2
√

−y(x) y(x) ≤ 0
2
√

y(x) 0 < y(x)

+ c1 = 0

3 Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 31� �
DSolve[y'[x] - Sqrt[Abs[y[x]]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1√
|K[1]|

dK[1]&
]
[x+ c1]

y(x) → 0
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53.1.58 problem 58
Internal problem ID [7639]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Chini]

Solve

y′ − a
√
y − bx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 68� �
dsolve(diff(y(x),x) - a*sqrt(y(x)) - b*x=0,y(x), singsol=all)� �

−
ln
(√

y(x) ax+ b x2 − 2y(x)
)

2 +
a
√

y(x) arctanh
(

a

√
y(x) +2bx√

y(x) (a2 + 8b)

)
√
y(x) (a2 + 8b)

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 119� �
DSolve[y'[x] - a*Sqrt[y[x]] - b*x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a2


− log

(
a2

(√
a2y(x)
b2x2 + 1

)
− 2a2y(x)

bx2

)
−

2a tanh−1


a2−4b

√
a2y(x)
b2x2

a

√
a2 + 8b


√
a2 + 8b


2b = a2 log(x)

b

+ c1, y(x)
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53.1.59 problem 59
Internal problem ID [7640]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a
√

y2 + 1 − b = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) - a*sqrt(y(x)^2+1) - b=0,y(x), singsol=all)� �

x−

(∫ y(x) 1
a
√

_a2 + 1 + b
d_a

)
+ c1 = 0
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3 Solution by Mathematica
Time used: 0.568 (sec). Leaf size: 123� �
DSolve[y'[x] - a*Sqrt[y[x]^2+1] - b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction



2bArcTan




√

#12 + 1 −#1
a+b

√
a2 − b2


√
a2 − b2

+ tanh−1

 #1√
#12 + 1


a

&



[x

+ c1]

y(x) → −
√
b2 − a2

a

y(x) →
√
b2 − a2

a
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53.1.60 problem 60
Internal problem ID [7641]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√

y2 − 1√
x2 − 1

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) - sqrt(y(x)^2-1)/sqrt(x^2-1)=0,y(x), singsol=all)� �

ln
(
x+

√
x2 − 1

)
− ln

(
y(x) +

√
−1 + y(x)2

)
+ c1 = 0

3 Solution by Mathematica
Time used: 1.181 (sec). Leaf size: 130� �
DSolve[y'[x] - Sqrt[y[x]^2-1]/Sqrt[x^2-1]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) →
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) → −1

y(x) → 1
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53.1.61 problem 61
Internal problem ID [7642]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√
x2 − 1√
y2 − 1

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) - sqrt(x^2-1)/sqrt(y(x)^2-1)=0,y(x), singsol=all)� �
c1 +

√
x2 − 1 x− ln

(
x+

√
x2 − 1

)
− y(x)

√
−1 + y(x)2 + ln

(
y(x) +

√
−1 + y(x)2

)
= 0

3 Solution by Mathematica
Time used: 0.511 (sec). Leaf size: 77� �
DSolve[y'[x] - Sqrt[x^2-1]/Sqrt[y[x]^2-1]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2#1

√
#12 − 1 − tanh−1


√
#12 − 1
#1− 1

&

[1
2
√
x2 − 1 x

+ coth−1
(

1− x√
x2 − 1

)
+ c1

]
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53.1.62 problem 62
Internal problem ID [7643]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y − x2
√

x2 − y2

xy
√
x2 − y2 + x

= 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) - (y(x)-x^2*sqrt(x^2-y(x)^2))/(x*y(x)*sqrt(x^2-y(x)^2)+x)=0,y(x), singsol=all)� �

y(x)2
2 + arctan

(
y(x)√

x2 − y(x)2

)
+ x2

2 − c1 = 0

3 Solution by Mathematica
Time used: 1.591 (sec). Leaf size: 44� �
DSolve[y'[x] - (y[x]-x^2*Sqrt[x^2-y[x]^2])/(x*y[x]*Sqrt[x^2-y[x]^2]+x)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−ArcTan

(√
x2 − y(x)2
y(x)

)
+ x2

2 + y(x)2
2 = c1, y(x)

]
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53.1.63 problem 63
Internal problem ID [7644]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − y2 + 1
|y +

√
1 + y | (1 + x)

3
2
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) - (1+ y(x)^2)/(abs(y(x)+sqrt(1+y(x)))*sqrt(1+x)^3)=0,y(x), singsol=all)� �

− 2√
x+ 1

−

(∫ y(x) |_a +
√
_a + 1 |

_a2 + 1 d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 62� �
DSolve[y'[x] - (1+ y[x]^2)/(Abs[y[x]+Sqrt[1+y[x]]]*Sqrt[1+x]^3)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

∫ #1

1

∣∣∣K[1] +
√

K[1] + 1
∣∣∣

K[1]2 + 1 dK[1]&

[− 2√
x+ 1

+ c1

]
y(x) → −i

y(x) → i
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53.1.64 problem 64
Internal problem ID [7645]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
√

ay2 + by + c

x2a+ bx+ c
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 124� �
dsolve(diff(y(x),x) - sqrt((a*y(x)^2+b*y(x)+c)/(a*x^2+b*x+c))=0,y(x), singsol=all)� �

−

√
ay(x)2 + by(x) + c

a x2 + bx+ c

√
a x2 + bx+ c ln

(
2
√
a x2 + bx+ c

√
a +2ax+b

2
√
a

)
√

ay(x)2 + by(x) + c
√
a

+
ln
(

ay(x)+ b
2√

a
+
√

ay(x)2 + by(x) + c

)
√
a

+ c1 = 0

3 Solution by Mathematica
Time used: 3.842 (sec). Leaf size: 113� �
DSolve[y'[x]- Sqrt[(a*y[x]^2+b*y[x]+c)/(a*x^2+b*x+c)]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2
√
a sinh

(√
a c1

)√
x(ax+ b) + c + (2ax+ b) cosh

(√
a c1

)
− b

2a

y(x) → −
√
b2 − 4ac + b

2a

y(x) →
√
b2 − 4ac − b

2a
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53.1.65 problem 65
Internal problem ID [7646]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
√

y3 + 1
x3 + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) - sqrt((y(x)^3+1)/(x^3+1))=0,y(x), singsol=all)� �

∫ y(x) 1√
_a3 + 1

d_a +
∫ x

−

√
y(x)3 + 1
_a3 + 1√
y(x)3 + 1

d_a + c1 = 0
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3 Solution by Mathematica
Time used: 95.045 (sec). Leaf size: 311� �
DSolve[y'[x] - Sqrt[(y[x]^3+1)/(x^3+1)]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction



i(#1+ 1)
√√√√1 + 6i(√

3 − 3i
)
(#1+ 1)

√√√√2
3 − 4i(√

3 + 3i
)
(#1+ 1)

EllipticF

i sinh−1


√
− 6i√

3 + 3i√
#1+ 1

 ,
√
3 +3i

−
√
3 +3i


√
− i√

3 + 3i

√
#12 −#1+ 1

&




i

√
−9 + 3i

√
3 (x+ 1)

√
2x− i

√
3 − 1

x+ 1

√
(−1)5/6

√
3

x+ 1 + 1 EllipticF
(
ArcSin

(Root
[
#14

−3#12
+3&,4

]
√
x+ 1

)
, 12 −

i

√
3

2

)
3
√

(x− 1)x+ 1

+ c1


y(x) → −1

y(x) → 3
√
−1

y(x) → −(−1)2/3
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53.1.66 problem 66
Internal problem ID [7647]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√

|y (y − 1) (−1 + ay) |√
|x (−1 + x) (xa− 1) |

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) - sqrt(abs(y(x)*(1-y(x))*(1-a*y(x))))/sqrt(abs(x*(1-x)*(1-a*x)))=0,y(x), singsol=all)� �
∫ 1√

|x (x− 1) (ax− 1) |
dx−

(∫ y(x) 1√
|_a (−1 + _a) (a_a − 1) |

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 81� �
DSolve[y'[x] - Sqrt[Abs[y[x]*(1-y[x])*(1-a*y[x])]]/Sqrt[Abs[x*(1-x)*(1-a*x)]]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[∫ #1

1

1√
|(1−K[1])K[1](1− aK[1])|

dK[1]&
][∫ x

1

1√
|(K[2]− 1)K[2](aK[2]− 1)|

dK[2]

+ c1

]
y(x) → 0

y(x) → 1

y(x) → 1
a
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53.1.67 problem 67
Internal problem ID [7648]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ −
√

1− y4√
−x4 + 1

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) - sqrt(1-y(x)^4)/sqrt(1-x^4)=0,y(x), singsol=all)� �

∫ 1√
−x4 + 1

dx−

(∫ y(x) 1√
−_a4 + 1

d_a
)

+ c1 = 0

3 Solution by Mathematica
Time used: 40.381 (sec). Leaf size: 38� �
DSolve[y'[x] - Sqrt[1-y[x]^4]/Sqrt[1-x^4]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sn(c1 + EllipticF(ArcSin(x),−1)|−1)

y(x) → −1

y(x) → −i

y(x) → i

y(x) → 1
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53.1.68 problem 68
Internal problem ID [7649]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve

y′ −
√

ay4 + by2 + 1
a x4 + b x2 + 1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - sqrt((a*y(x)^4+b*y(x)^2+1)/(a*x^4+b*x^2+1))=0,y(x), singsol=all)� �

No solution found

9839



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 45.864 (sec). Leaf size: 475� �
DSolve[y'[x] - Sqrt[(a*y[x]^4+b*y[x]^2+1)/(a*x^4+b*x^2+1)]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
i

√
2#12a+

√
b2 − 4a + b√

b2 − 4a + b

√
2#12a

b−
√
b2 − 4a

+ 1 EllipticF
(
i sinh−1

(√
2 #1

√
a√

b2 − 4a + b

)
,
√
b2 − 4a +b

b−
√
b2 − 4a

)
√
2
√

a√
b2 − 4a + b

√
#14a+#12b+ 1

&



c1

−
i

√
2x2

(
b−

√
b2 − 4a

)
+ 4

√
x2
(√

b2 − 4a + b
)
+ 2 EllipticF

(
i sinh−1

(√
2 x

√
a√

b2 − 4a + b

)
,
b

(√
b2 − 4a +b

)
2a − 1

)
4
√

a√
b2 − 4a + b

√
ax4 + bx2 + 1



y(x) → −

√
−
√
b2 − 4a + b

a√
2

y(x) →

√
−
√
b2 − 4a + b

a√
2

y(x) → −

√√
b2 − 4a − b

a√
2

y(x) →

√√
b2 − 4a − b

a√
2

9840



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.69 problem 69
Internal problem ID [7650]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
√

(b4y4 + b3y3 + b2y2 + b1y + b0) (a4x4 + a3x3 + a2x2 + a1x+ a0) = 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 111� �
dsolve(diff(y(x),x) - sqrt((b__4*y(x)^4+b__3*y(x)^3+b__2*y(x)^2+b__1*y(x)+b__0)*(a__4*x^4+a__3*x^3+a__2*x^2+a__1*x+a__0))=0,y(x), singsol=all)� �
∫ y(x) 1√

_a4b4 + _a3b3 + _a2b2 + _ab1 + b0
d_a +

∫ x

−
√

(b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0) (_a4a4 + _a3a3 + _a2a2 + _aa1 + a0)√
b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0

d_a

+ c1 = 0

3 Solution by Mathematica
Time used: 27.404 (sec). Leaf size: 1163� �
DSolve[y'[x] - Sqrt[(b4*y[x]^4+b3*y[x]^3+b2*y[x]^2+b1*y[x]+b0)*(a4*x^4+a3*x^3+a2*x^2+a1*x+a0)]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.70 problem 70
Internal problem ID [7651]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −

√
a4x4 + a3x3 + a2x2 + a1x+ a0
b4y4 + b3y3 + b2y2 + b1y + b0

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 113� �
dsolve(diff(y(x),x) - sqrt((a__4*x^4+a__3*x^3+a__2*x^2+a__1*x+a__0)/(b__4*y(x)^4+b__3*y(x)^3+b__2*y(x)^2+b__1*y(x)+b__0))=0,y(x), singsol=all)� �
∫ y(x)√

_a4b4 + _a3b3 + _a2b2 + _ab1 + b0 d_a +
∫ x

−

√
_a4a4 + _a3a3 + _a2a2 + _aa1 + a0

b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0

√
b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0 d_a

+ c1 = 0

3 Solution by Mathematica
Time used: 65.215 (sec). Leaf size: 78� �
DSolve[y'[x] - Sqrt[(a4*x^4+a3*x^3+a2*x^2+a1*x+a0)/(b4*y[x]^4+b3*y[x]^3+b2*y[x]^2+b1*y[x]+b0)]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[∫ #1

1

√
b4K[1]4 + b3K[1]3 + b2K[1]2 + b1K[1] + b0 dK[1]&

] [∫ x

1

√
a0+K[2](a1+K[2](a2+K[2](a3+ a4K[2]))) dK[2]

+ c1

]
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53.1.71 problem 71
Internal problem ID [7652]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 71.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −

√
b4y4 + b3y3 + b2y2 + b1y + b0
a4x4 + a3x3 + a2x2 + a1x+ a0

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 113� �
dsolve(diff(y(x),x) - sqrt((b__4*y(x)^4+b__3*y(x)^3+b__2*y(x)^2+b__1*y(x)+b__0)/(a__4*x^4+a__3*x^3+a__2*x^2+a__1*x+a__0))=0,y(x), singsol=all)� �

∫ y(x) 1√
_a4b4 + _a3b3 + _a2b2 + _ab1 + b0

d_a +
∫ x

−

√
b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0
_a4a4 + _a3a3 + _a2a2 + _aa1 + a0√

b4y(x)4 + b3y(x)3 + b2y(x)2 + b1y(x) + b0
d_a + c1 = 0

3 Solution by Mathematica
Time used: 22.243 (sec). Leaf size: 2237� �
DSolve[y'[x] - Sqrt[(b4*y[x]^4+b3*y[x]^3+b2*y[x]^2+b1*y[x]+b0)/(a4*x^4+a3*x^3+a2*x^2+a1*x+a0)]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.72 problem 72
Internal problem ID [7653]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − R1
(
x,
√
a4x4 + a3x3 + a2x2 + a1x+ a0

)
R2
(
y,
√

b4y4 + b3y3 + b2y2 + b1y + b0
)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) - R1(x,sqrt(a__4*x^4+a__3*x^3+a__2*x^2+a__1*x+a__0))*R2(y(x),sqrt(b__4*y(x)^4+b__3*y(x)^3+b__2*y(x)^2+b__1*y(x)+b__0))=0,y(x), singsol=all)� �

∫
R1
(
x,
√

a4x4 + a3x3 + a2x2 + a1x+ a0
)
dx

−

∫ y(x) 1
R2
(
_a,

√
_a4b4 + _a3b3 + _a2b2 + _ab1 + b0

)d_a
+ c1 = 0

3 Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 86� �
DSolve[y'[x] - R1[x,Sqrt[a4*x^4+a3*x^3+a2*x^2+a1*x+a0]]*R2[y[x],Sqrt[b4*y[x]^4+b3*y[x]^3+b2*y[x]^2+b1*y[x]+b0]]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

∫ #1

1

1
R2
(
K[1],

√
b4K[1]4 + b3K[1]3 + b2K[1]2 + b1K[1] + b0

)dK[1]&

[∫ x

1
R1
(
K[2],

√
a0+K[2](a1+K[2](a2+K[2](a3+ a4K[2])))

)
dK[2]

+ c1

]
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53.1.73 problem 73
Internal problem ID [7654]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]
Solve

y′ −
(
a3x

3 + a2x
2 + a1x+ a0

a3y3 + a2y2 + a1y + a0

) 2
3

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 91� �
dsolve(diff(y(x),x) - ((a__3*x^3+a__2*x^2+a__1*x+a__0)/(a__3*y(x)^3+a__2*y(x)^2+a__1*y(x)+a__0))^(2/3)=0,y(x), singsol=all)� �
∫ y(x) (

_a3a3 + _a2a2 + _aa1 + a0
) 2

3 d_a +
∫ x

−
(

_a3a3 + _a2a2 + _aa1 + a0
a3y(x)3 + a2y(x)2 + a1y(x) + a0

) 2
3 (

a3y(x)3+a2y(x)2+a1y(x)+a0
) 2

3 d_a+ c1 = 0

3 Solution by Mathematica
Time used: 1.043 (sec). Leaf size: 733� �
DSolve[y'[x] - ((a3*x^3+a2*x^2+a1*x+a0)/(a3*y[x]^3+a2*y[x]^2+a1*y[x]+a0))^(2/3)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3(a0+ y(x)(a1+ y(x)(a2+ a3y(x))))2/3

(
y(x)− Root

[
#13a3+#12a2+#1a1+ a0&, 1

])
F1

(
5
3 ;−

2
3 ,−

2
3 ;

8
3 ;

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−y(x)

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−Root

[
a3#13

+a2#12
+a1#1+a0&,2

] , Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−y(x)

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−Root

[
a3#13

+a2#12
+a1#1+a0&,3

]
)

5
(

y(x)−Root
[
#13a3+#12a2+#1a1+a0&,2

]
Root

[
#13a3+#12a2+#1a1+a0&,1

]
−Root

[
#13a3+#12a2+#1a1+a0&,2

]
)2/3(

y(x)−Root
[
#13a3+#12a2+#1a1+a0&,3

]
Root

[
#13a3+#12a2+#1a1+a0&,1

]
−Root

[
#13a3+#12a2+#1a1+a0&,3

]
)2/3 =

3(a0+ x(a1+ x(a2+ a3x)))2/3
(
x− Root

[
#13a3+#12a2+#1a1+ a0&, 1

])
F1

(
5
3 ;−

2
3 ,−

2
3 ;

8
3 ;

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−x

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−Root

[
a3#13

+a2#12
+a1#1+a0&,2

] , Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−x

Root
[
a3#13

+a2#12
+a1#1+a0&,1

]
−Root

[
a3#13

+a2#12
+a1#1+a0&,3

]
)

5
(

x−Root
[
#13a3+#12a2+#1a1+a0&,2

]
Root

[
#13a3+#12a2+#1a1+a0&,1

]
−Root

[
#13a3+#12a2+#1a1+a0&,2

]
)2/3(

x−Root
[
#13a3+#12a2+#1a1+a0&,3

]
Root

[
#13a3+#12a2+#1a1+a0&,1

]
−Root

[
#13a3+#12a2+#1a1+a0&,3

]
)2/3

+ c1, y(x)
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53.1.74 problem 74
Internal problem ID [7655]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − f(x) (y − g(x))
√
(y − a) (y − b) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - f(x)*(y(x)-g(x))*sqrt((y(x)-a)*(y(x)-b))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - f[x]*(y[x]-g[x])*Sqrt[(y[x]-a)*(y[x]-b)]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.75 problem 75
Internal problem ID [7656]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − e−y+x + ex = 0

3 Solution by Maple
Time used: 0.24 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) - exp(x-y(x)) + exp(x)=0,y(x), singsol=all)� �

y(x) = −ex + ln
(
−1 + eex+c1

)
− c1

3 Solution by Mathematica
Time used: 0.45 (sec). Leaf size: 23� �
DSolve[y'[x] - Exp[x-y[x]] + Exp[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
1 + e−ex+c1

)
y(x) → 0

9847



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.76 problem 76
Internal problem ID [7657]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 76.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − a cos(y) + b = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 54� �
dsolve(diff(y(x),x) - a*cos(y(x)) + b=0,y(x), singsol=all)� �

y(x) = 2 arctan


tanh

(
c1

√
(a+ b) (a− b)

2 + x

√
(a+ b) (a− b)

2

)√
(a+ b) (a− b)

a+ b


3 Solution by Mathematica
Time used: 68.03 (sec). Leaf size: 73� �
DSolve[y'[x] - a*Cos[y[x]] + b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan

√(a− b)(a+ b) tanh
(

1
2

√
(a− b)(a+ b) (x− c1)

)
a+ b


y(x) → −ArcCos

(
b

a

)
y(x) → ArcCos

(
b

a

)
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53.1.77 problem 77
Internal problem ID [7658]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − cos (ay + bx) = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) - cos(a*y(x)+b*x)=0,y(x), singsol=all)� �

y(x) = −

bx+ 2arctan

 tanh

 c1

√
(a+ b) (a− b)

2 −
x

√
(a+ b) (a− b)

2

√(a+ b) (a− b)
a−b


a

3 Solution by Mathematica
Time used: 174.769 (sec). Leaf size: 58� �
DSolve[y'[x] - Cos[a*y[x]+b*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

−bx+ 2ArcTan

 (a+b) tanh
(

1
2

√
(a− b)(a+ b) (x−c1)

)√
(a− b)(a+ b)


a
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53.1.78 problem 78
Internal problem ID [7659]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 78.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ + a sin (αy + βx) + b = 0

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 118� �
dsolve(diff(y(x),x) + a*sin(alpha*y(x)+beta*x) + b=0,y(x), singsol=all)� �
y(x)

=

−βx+ 2arctan

 tan

 c1

√
−a2α2 + α2b2 − 2αbβ + β2

2 −
x

√
−a2α2 + α2b2 − 2αbβ + β2

2

√−a2α2 + α2b2 − 2αbβ + β2 −aα

bα−β


α

3 Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 86� �
DSolve[y'[x]+ a*Sin[\[Alpha]*y[x]+\[Beta]*x] + b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

−βx+ 2ArcTan

−aα+
√

(β − αb)2 − a2α2 tan
(

1
2 (−x+c1)

√
(β − αb)2 − a2α2

)
αb−β


α

9850



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.79 problem 79
Internal problem ID [7660]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + f(x) cos (ay) + g(x) sin (ay) + h(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) + f(x)*cos(a*y(x)) + g(x)*sin(a*y(x)) + h(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] + f[x]*Cos[a*y[x]] + g[x]*Sin[a*y[x]] + h[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.80 problem 80
Internal problem ID [7661]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 80.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + f(x) sin(y) + (1− f ′(x)) cos(y)− f ′(x)− 1 = 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) + f(x)*sin(y(x)) + (1-diff(f(x),x))*cos(y(x)) - diff(f(x),x) - 1=0,y(x), singsol=all)� �

y(x) = 2 arctan
(
−e

∫
f(x)dx +

(∫
e
∫
f(x)dxdx

)
f(x) + c1f(x)

c1 +
∫
e
∫
f(x)dxdx

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 59� �
DSolve[y'[x] + f[x]*Sin[y[x]] + (1-f'[x])*Cos[y[x]] - f'[x]- 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ArcTan

f(x) +
exp

(
−
∫ x

1 −f(K[1])dK[1]
)∫ x

1 − exp
(
−
∫ K[2]
1 −f(K[1])dK[1]

)
dK[2] + c1
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53.1.81 problem 81
Internal problem ID [7662]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 81.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + 2 tan(y) tan(x)− 1 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 78� �
dsolve(diff(y(x),x) + 2*tan(y(x))*tan(x) - 1=0,y(x), singsol=all)� �

c1 +
tan(x)(

(1+tan2(y(x)))(1+tan2(x))
(tan(y(x)) tan(x)−1)2

) 1
4

+
(tan (y(x)) + tan(x)) hypergeom

([1
2 ,

5
4

]
,
[3
2

]
,− (tan(y(x))+tan(x))2

(tan(y(x)) tan(x)−1)2

)
2 tan (y(x)) tan(x)− 2 = 0

3 Solution by Mathematica
Time used: 1.132 (sec). Leaf size: 220� �
DSolve[y'[x] + 2*Tan[y[x]]*Tan[x] - 1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
1
2

(
1

i tan(x)
tan2(x)+1−

i tan2(x) tan(y(x))
tan2(x)+1

+ i cot(x)
)

4

√√√√1−
(

1
i tan(x)

tan2(x)+1 −
i tan2(x) tan(y(x))

tan2(x)+1

+ i cot(x)
)2

2F1

(
1
2 ,

5
4 ;

3
2 ;
(
i cot(x) + 1

i tan(x)
tan2(x)+1−

i tan2(x) tan(y(x))
tan2(x)+1

)2
)

+ i tan(x)

4

√√√√−1 +
(

1
i tan(x)

tan2(x)+1 −
i tan2(x) tan(y(x))

tan2(x)+1

+ i cot(x)
)2

, y(x)
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53.1.82 problem 82
Internal problem ID [7663]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 82.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − a
(
1 + tan2(y)

)
+ tan(y) tan(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - a*(1+tan(y(x))^2) + tan(y(x))*tan(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]- a*(1+Tan[y[x]]^2) + Tan[y[x]]*Tan[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.83 problem 83
Internal problem ID [7664]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 83.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − tan (xy) = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) - tan(x*y(x))=0,y(x), singsol=all)� �

y(x) = −iRootOf
(
− erf

(
(x+ _Z )

√
2

2

)
√
π − erf

(
(−x+ _Z )

√
2

2

)
√
π +

√
2 c1

)

3 Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 69� �
DSolve[y'[x] - Tan[x*y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

√
π

2 e
x2
2

(
Erfi

(
y(x)− ix√

2

)
+ Erfi

(
y(x) + ix√

2

))
= c1e

x2
2 , y(x)

]
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53.1.84 problem 84
Internal problem ID [7665]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 84.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − f(xa+ by) = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) - f(a*x + b*y(x))=0,y(x), singsol=all)� �

y(x) =
RootOf

((∫ _Z 1
f(_ab)b+a

d_a
)
b− x+ c1

)
b− ax

b

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 248� �
DSolve[y'[x] - f[a*x + b*y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
f(ax+ bK[2])

∫ x

1

(
b2f ′(aK[1]+bK[2])
a+bf(aK[1]+bK[2]) −

b3f(aK[1]+bK[2])f ′(aK[1]+bK[2])
(a+bf(aK[1]+bK[2]))2

)
dK[1]b+ b+ a

∫ x

1

(
b2f ′(aK[1]+bK[2])
a+bf(aK[1]+bK[2]) −

b3f(aK[1]+bK[2])f ′(aK[1]+bK[2])
(a+bf(aK[1]+bK[2]))2

)
dK[1]

a+ bf(ax+ bK[2]) dK[2]

+
∫ x

1

bf(aK[1] + by(x))
a+ bf(aK[1] + by(x))dK[1] = c1, y(x)
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53.1.85 problem 85
Internal problem ID [7666]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 85.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − xa−1y1−bf

(
xa

a
+ yb

b

)
= 0

3 Solution by Maple
Time used: 0.234 (sec). Leaf size: 152� �
dsolve(diff(y(x),x) - x^(a-1)*y(x)^(1-b)*f(x^a/a + y(x)^b/b)=0,y(x), singsol=all)� �
y(x)

=



RootOf




∫ _Z 1

−
(
(_a−b)

1
b

)−b(
a
1
a

)a
f


(
a
1
a

)a
b+
(
(_a−b)

1
b

)b

a

ab

b+
(
(_a−b)

1
b

)−b(
a
1
a

)a
f


(
a
1
a

)a
b+
(
(_a−b)

1
b

)b

a

ab

_a+a

d_a

 a2 + c1ab− xab

 a− xab

a



1
b
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3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 238� �
DSolve[y'[x] - x^(a-1)*y[x]^(1-b)*f[x^a/a + y[x]^b/b]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− K[2]b−1

f
(

xa

a
+ K[2]b

b

)
+ 1

−
∫ x

1

K[1]a−1K[2]b−1f ′
(

K[1]a
a

+ K[2]b
b

)
f
(

K[1]a
a

+ K[2]b
b

)
+ 1

−
f
(

K[1]a
a

+ K[2]b
b

)
K[1]a−1K[2]b−1f ′

(
K[1]a

a
+ K[2]b

b

)
(
f
(

K[1]a
a

+ K[2]b
b

)
+ 1
)2

 dK[1]

 dK[2]

+
∫ x

1

f
(

K[1]a
a

+ y(x)b
b

)
K[1]a−1

f
(

K[1]a
a

+ y(x)b
b

)
+ 1

dK[1] = c1, y(x)



9858



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.86 problem 86
Internal problem ID [7667]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 86.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y − xf(x2 + ay2)
x+ ayf (x2 + ay2) = 0

3 Solution by Maple
Time used: 1.009 (sec). Leaf size: 52� �
dsolve(diff(y(x),x) - (y(x)-x*f(x^2+a*y(x)^2))/(x+a*y(x)*f(x^2+a*y(x)^2))=0,y(x), singsol=all)� �

arctan
( √

a x√
a2y(x)2

)
√
a

−

(∫ y(x)2+x2
a f(a_a)

_a d_a
)

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.383 (sec). Leaf size: 184� �
DSolve[y'[x]- (y[x]-x*f[x^2+a*y[x]^2])/(x+a*y[x]*f[x^2+a*y[x]^2])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
−f(x2 + aK[2]2)K[2]a2 − xa

x2 + aK[2]2

−
∫ x

1

(
a− 2a2K[1]K[2]f ′(K[1]2 + aK[2]2)

K[1]2 + aK[2]2 − 2aK[2] (aK[2]− af(K[1]2 + aK[2]2)K[1])
(K[1]2 + aK[2]2)2

)
dK[1]

)
dK[2]

+
∫ x

1

ay(x)− af(K[1]2 + ay(x)2)K[1]
K[1]2 + ay(x)2 dK[1] = c1, y(x)

]
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53.1.87 problem 87
Internal problem ID [7668]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 87.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − yaf(xcy) + c xayb

xbf (xcy)− xayb
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x) - (y(x)*a*f(x^c*y(x))+c*x^a*y(x)^b)/(x*b*f(x^c*y(x))-x^a*y(x)^b)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - (y[x]*a*f[x^c*y[x]]+c*x^a*y[x]^b)/(x*b*f[x^c*y[x]]-x^a*y[x]^b)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.88 problem 88
Internal problem ID [7669]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 88.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

2y′ − 3y2 − 4ay − b− c e−2xa = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 420� �
dsolve(2*diff(y(x),x) - 3*y(x)^2 - 4*a*y(x) - b - c*exp(-2*a*x)=0,y(x), singsol=all)� �
y(x)

=

−

√
3

√
c c1 BesselY

(
−
√
4a2 − 3b −2a

2a ,

√
3
√
c e−ax

2a

)
3
(
BesselY

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

)
c1 + BesselJ

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

))

−
BesselJ

(
−
√
4a2 − 3b −2a

2a ,

√
3
√
c e−ax

2a

)√
3

√
c

3
(
BesselY

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

)
c1 + BesselJ

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

))
 e−ax

−

(√
4a2 − 3b c1 + 2c1a

)
BesselY

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

)
+
(√

4a2 − 3b + 2a
)
BesselJ

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

)
3
(
BesselY

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

)
c1 + BesselJ

(
−
√
4a2 − 3b

2a ,

√
3
√
c e−ax

2a

))

3 Solution by Mathematica
Time used: 1.741 (sec). Leaf size: 2746� �
DSolve[2*y'[x] - 3*y[x]^2 - 4*a*y[x] - b - c*Exp[-2*a*x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.89 problem 89
Internal problem ID [7670]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 89.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

xy′ −
√
a2 − x2 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 56� �
dsolve(x*diff(y(x),x) - sqrt(a^2 - x^2)=0,y(x), singsol=all)� �

y(x) =
√
a2 − x2 −

a2 ln
(

2a2+2
√
a2

√
a2 − x2

x

)
√
a2

+ c1

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 40� �
DSolve[x*y'[x] - Sqrt[a^2 - x^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a2 − x2 − a coth−1

(
a√

a2 − x2

)
+ c1
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53.1.90 problem 90
Internal problem ID [7671]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 90.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + y − x sin(x) = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) + y(x) - x*sin(x)=0,y(x), singsol=all)� �

y(x) = −x cos(x) + sin(x) + c1
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 19� �
DSolve[x*y'[x]+ y[x] - x*Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x) + c1
x
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53.1.91 problem 91
Internal problem ID [7672]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 91.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x

ln(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x) - y(x) - x/ln(x)=0,y(x), singsol=all)� �

y(x) = (ln (ln(x)) + c1)x

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 13� �
DSolve[x*y'[x] - y[x] - x/Log[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(log(log(x)) + c1)
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53.1.92 problem 92
Internal problem ID [7673]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 92.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x2 sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) - y(x) - x^2*sin(x)=0,y(x), singsol=all)� �

y(x) = (− cos(x) + c1)x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 14� �
DSolve[x*y'[x] - y[x] - x^2*Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(− cos(x) + c1)
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53.1.93 problem 93
Internal problem ID [7674]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 93.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ − y − x cos (ln (ln(x)))
ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) - y(x) - x*cos(ln(ln(x)))/ln(x)=0,y(x), singsol=all)� �

y(x) = (sin (ln (ln(x))) + c1)x

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 14� �
DSolve[x*y'[x] - y[x] - x*Cos[Log[Log[x]]]/Log[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(sin(log(log(x))) + c1)
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53.1.94 problem 94
Internal problem ID [7675]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 94.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ + ay + b xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x) +a*y(x) + b*x^n=0,y(x), singsol=all)� �

y(x) = − b xn

a+ n
+ x−ac1

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 25� �
DSolve[x*y'[x] +a*y[x] + b*x^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − bxn

a+ n
+ c1x

−a
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53.1.95 problem 95
Internal problem ID [7676]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 95.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + y2 + x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(x*diff(y(x),x) + y(x)^2 + x^2=0,y(x), singsol=all)� �

y(x) = − c1xBesselY (1, x)
c1 BesselY (0, x) + BesselJ (0, x) −

BesselJ (1, x)x
c1 BesselY (0, x) + BesselJ (0, x)

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 45� �
DSolve[x*y'[x] + y[x]^2 + x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(Y1(x) + c1J1(x))
Y0(x) + c1J0(x)

y(x) → −xJ1(x)
J0(x)
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53.1.96 problem 96
Internal problem ID [7677]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 96.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y2 + 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve(x*diff(y(x),x) - y(x)^2 + 1=0,y(x), singsol=all)� �

y(x) = − tanh (ln(x) + c1)

3 Solution by Mathematica
Time used: 0.511 (sec). Leaf size: 33� �
DSolve[x*y'[x] - y[x]^2 + 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1 + 2
1 + e2c1x2

y(x) → −1

y(x) → 1
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53.1.97 problem 97
Internal problem ID [7678]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 97.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

xy′ + ay2 − y + b x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(x*diff(y(x),x) + a*y(x)^2 - y(x) + b*x^2=0,y(x), singsol=all)� �

y(x) = −
tan

(
c1
√
ab + x

√
ab
)
x
√
ab

a

3 Solution by Mathematica
Time used: 15.072 (sec). Leaf size: 36� �
DSolve[x*y'[x] + a*y[x]^2 - y[x] + b*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
b x tan

(√
a
√
b (x− c1)

)
√
a
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53.1.98 problem 98
Internal problem ID [7679]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 98.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + ay2 − by + c x2b = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 38� �
dsolve(x*diff(y(x),x) + a*y(x)^2 - b*y(x) + c*x^(2*b)=0,y(x), singsol=all)� �

y(x) = −
tan

(
xb
√
c
√
a +c1b

b

)√
c xb

√
a

3 Solution by Mathematica
Time used: 0.372 (sec). Leaf size: 152� �
DSolve[x*y'[x] + a*y[x]^2 - b*y[x] + c*x^(2*b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
−c xb

(
− cos

(√
a
√
c xb

b

)
+ c1 sin

(√
−a

√
−c xb

b

))
√
−a

(
sin
(√

−a
√
−c xb

b

)
+ c1 cos

(√
a
√
c xb

b

))

y(x) → −

√
c xb tan

(√
a
√
c xb

b

)
√
a
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53.1.99 problem 99
Internal problem ID [7680]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 99.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + ay2 − by − c xβ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 237� �
dsolve(x*diff(y(x),x) + a*y(x)^2 - b*y(x) - c*x^beta=0,y(x), singsol=all)� �

y(x) = −

√
−ac x

β
2 c1 BesselY

(
b+β
β
, 2
√
−ac x

β
2

β

)
a

(
BesselY

(
b
β
, 2
√
−ac x

β
2

β

)
c1 + BesselJ

(
b
β
, 2
√
−ac x

β
2

β

))

−
BesselJ

(
b+β
β
, 2
√
−ac x

β
2

β

)√
−ac x

β
2 − BesselY

(
b
β
, 2
√
−ac x

β
2

β

)
c1b− bBesselJ

(
b
β
, 2
√
−ac x

β
2

β

)
a

(
BesselY

(
b
β
, 2
√
−ac x

β
2

β

)
c1 + BesselJ

(
b
β
, 2
√
−ac x

β
2

β

))
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3 Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 210� �
DSolve[x*y'[x] + a*y[x]^2 - b*y[x] - c*x^\[Beta]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
β2
(√

−a
√
c xβ/2

β

) 2b
β

0F̃1

(
; b
β
; acxβ

β2

)
+ acc1x

β
0F̃1

(
; 2− b

β
; acxβ

β2

)
aβ

((√
−a

√
c xβ/2

β

) 2b
β

0F̃1

(
; b+β

β
; acxβ

β2

)
+ c1 0F̃1

(
; 1− b

β
; acxβ

β2

))

y(x) →
cxβ

0F̃1

(
; 2− b

β
; acxβ

β2

)
β 0F̃1

(
; 1− b

β
; acxβ

β2

)
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53.1.100 problem 100
Internal problem ID [7681]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 100.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

xy′ + xy2 + a = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 59� �
dsolve(x*diff(y(x),x) + x*y(x)^2 + a=0,y(x), singsol=all)� �

y(x) =
√
a
(
BesselJ

(
0, 2

√
a

√
x
)
c1 + BesselY

(
0, 2

√
a

√
x
))

√
x
(
c1 BesselJ

(
1, 2

√
a

√
x
)
+ BesselY

(
1, 2

√
a

√
x
))

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 45� �
DSolve[x*y'[x] + x*y[x]^2 + a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0F̃1(; 1;−ax)
x 0F̃1(; 2;−ax)

y(x) → 0F̃1(; 1;−ax)
x 0F̃1(; 2;−ax)
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53.1.101 problem 101
Internal problem ID [7682]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 101.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

xy′ + xy2 − y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x) + x*y(x)^2 - y(x)=0,y(x), singsol=all)� �

y(x) = 2x
x2 + 2c1

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 23� �
DSolve[x*y'[x] + x*y[x]^2 - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x
x2 + 2c1

y(x) → 0
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53.1.102 problem 102
Internal problem ID [7683]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 102.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

xy′ + xy2 − y − x3a = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(x*diff(y(x),x) + x*y(x)^2 - y(x) - a*x^3=0,y(x), singsol=all)� �

y(x) = tanh
(√

a x2

2 + c1
√
a

)√
a x

3 Solution by Mathematica
Time used: 2.108 (sec). Leaf size: 30� �
DSolve[x*y'[x] + x*y[x]^2 - y[x] - a*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a x tanh

(
1
2
√
a
(
x2 + 2c1

))
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53.1.103 problem 103
Internal problem ID [7684]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 103.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

xy′ + xy2 −
(
2x2 + 1

)
y − x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x) + x*y(x)^2 - (2*x^2+1)*y(x) - x^3=0,y(x), singsol=all)� �

y(x) =
x

(√
2 + 2 tanh

( (
x2+2c1

)√2
2

))√
2

2

3 Solution by Mathematica
Time used: 0.54 (sec). Leaf size: 56� �
DSolve[x*y'[x] + x*y[x]^2 - (2*x^2+1)*y[x] - x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+
√
2 x tanh

(
x2 − 2c1√

2

)
y(x) →

(
1 +

√
2
)
x

y(x) → x−
√
2 x
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53.1.104 problem 104
Internal problem ID [7685]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 104.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

xy′ + axy2 + 2y + bx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
dsolve(x*diff(y(x),x) + a*x*y(x)^2 + 2*y(x) + b*x=0,y(x), singsol=all)� �

y(x) = −

− i

√
b
√
a x−1

x
+ e−2i

√
b

√
a x

c1− ie−2i
√
b

√
a x

2

√
b
√
a

a

3 Solution by Mathematica
Time used: 3.182 (sec). Leaf size: 43� �
DSolve[x*y'[x] + a*x*y[x]^2 + 2*y[x] + b*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ax

−
√

b

a
tan

(
ax

√
b

a
− c1

)
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53.1.105 problem 105
Internal problem ID [7686]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 105.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + axy2 + by + cx+ d = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 844� �
dsolve(x*diff(y(x),x) + a*x*y(x)^2 + b*y(x) + c*x + d=0,y(x), singsol=all)� �
y(x) =

−

4c2

−

c1
(
a3c2d2+a2b2c3−2(−ac)

3
2 abcd−2db(−ac)

5
2
)
KummerU

 (−ac)
3
2 d+c

(
2
√
−ac d+c(2+b)

)
a

2a c2 ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2 ,2x
√
−ac


4 + c2

a c3
(
ad− b

√
−ac

)
KummerM

(
(−ac)

3
2 d+c

(
2
√
−ac d+c(2+b)

)
a

2a c2 ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2
, 2x

√
−ac

)
+ a c3

(
b
√
−ac + ad

)
KummerM

(
(−ac)

3
2 d+2adc

√
−ac +ab c2

2c2a ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2
, 2x

√
−ac

)
−

KummerU

 (−ac)
3
2 d+2adc

√
−ac +ab c2

2c2a ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2 ,2x
√
−ac

c1

(
cb−

√
−ac d

)
2

 a2



−c1
(
a2b2c4

√
−ac + 2ac d2 (−ac)

5
2 + (−ac)

7
2 d2
)
KummerU

(
(−ac)

3
2 d+c

(
2
√
−ac d+c(2+b)

)
a

2a c2 ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2
, 2x

√
−ac

)
+ 4c4a2

a2c2
(√

−ac d+ cb
)
KummerM

(
(−ac)

3
2 d+c

(
2
√
−ac d+c(2+b)

)
a

2a c2 ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2
, 2x

√
−ac

)
+ a2c2

(
cb−

√
−ac d

)
KummerM

(
(−ac)

3
2 d+2adc

√
−ac +ab c2

2c2a ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2
, 2x

√
−ac

)
+

KummerU

 (−ac)
3
2 d+2adc

√
−ac +ab c2

2c2a ,
(−ac)

3
2 d+c

(√
−ac d+c(b+1)

)
a

a c2 ,2x
√
−ac

c1

(
b
√
−ac +ad

)
2
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3 Solution by Mathematica
Time used: 0.446 (sec). Leaf size: 421� �
DSolve[x*y'[x] + a*x*y[x]^2 + b*y[x] + c*x + d==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
i

(
√
c c1HypergeometricU

(
1
2

(
b+ i

√
a d√
c

)
, b, 2i

√
a
√
c x

)
+ c1

(
b
√
c + i

√
a d
)
HypergeometricU

(
1
2

(
i
√
a d√
c

+ b+ 2
)
, b+ 1, 2i

√
a
√
c x

)
+

√
c

(
2Lb

− b
2−

i
√
a d

2
√
c

−1

(
2i
√
a
√
c x
)
+ Lb−1

− b
2−

i
√
a d

2
√
c

(
2i
√
a
√
c x
)))

√
a

(
c1HypergeometricU

(
1
2

(
b+ i

√
a d√
c

)
, b, 2i

√
a
√
c x

)
+ Lb−1

− b
2−

i
√
a d

2
√
c

(
2i
√
a
√
c x
))

y(x) →

(√
a d−ib

√
c
)
HypergeometricU

(
1
2

(
i

√
a d√
c

+b+2
)
,b+1,2i

√
a
√
c x

)

HypergeometricU
(

1
2

(
b+ i

√
a d√
c

)
,b,2i

√
a
√
c x

) − i
√
c

√
a
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53.1.106 problem 106
Internal problem ID [7687]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 106.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + xay2 + (a− b) y
2 + xb = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 42� �
dsolve(x*diff(y(x),x) + x^a*y(x)^2 + (a-b)*y(x)/2 + x^b=0,y(x), singsol=all)� �

y(x) = − tan
(
c1a+ c1b+ 2xa

2+
b
2

a+ b

)
x−a

2+
b
2

3 Solution by Mathematica
Time used: 0.7 (sec). Leaf size: 40� �
DSolve[x*y'[x] + x^a*y[x]^2 + (a-b)*y[x]/2 + x^b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
b−a
2 tan

(
2xa+b

2

a+ b
− c1

)
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53.1.107 problem 107
Internal problem ID [7688]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 107.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

xy′ + a xαy2 + by − c xβ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 176� �
dsolve(x*diff(y(x),x) + a*x^alpha*y(x)^2 + b*y(x) - c*x^beta=0,y(x), singsol=all)� �
y(x)

= −

(
BesselY

(
b+β
α+β

, 2
√
−ac x

α
2 +β

2

α+β

)
c1 + BesselJ

(
b+β
α+β

, 2
√
−ac x

α
2 +β

2

α+β

))
x

α
2 +

β
2
√
−ac x1−α(

BesselY
(
− α−b

α+β
, 2
√
−ac x

α
2 +β

2

α+β

)
c1 + BesselJ

(
− α−b

α+β
, 2
√
−ac x

α
2 +β

2

α+β

))
ax

3 Solution by Mathematica
Time used: 0.897 (sec). Leaf size: 518� �
DSolve[x*y'[x] + a*x^\[Alpha]*y[x]^2 + b*y[x] - c*x^\[Beta]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
c (α + β)xβ

(
(−1)

α
α+β (α + β)

2α
α+β ((α + β)2)

b
α+β Gamma

(
α−b
α+β

+ 1
)
I− b+β

α+β

(
2
√
a
√
c
√
xα+β√

(α + β)2

)
+ c1((α + β)2)

α
α+β (−1)

b
α+β (α + β)

2b
α+β Gamma

(
b+β
α+β

)
I b+β

α+β

(
2
√
a
√
c
√
xα+β√

(α + β)2

))
√
a
√

(α + β)2
√
xα+β

(
(−1)

α
α+β (α + β)

2α
α+β ((α + β)2)

b
α+β Gamma

(
α−b
α+β

+ 1
)
I α−b

α+β

(
2
√
a
√
c
√
xα+β√

(α + β)2

)
+ c1 ((α + β)2)

α
α+β (−1)

b
α+β (α + β)

2b
α+β Gamma

(
b+β
α+β

)
I b−α

α+β

(
2
√
a
√
c
√
xα+β√

(α + β)2

))

y(x) →
x−α

(
acxα+β 0F̃1

(
; b+β
α+β

+1;acx
α+β

(α+β)2

)
+(α+β)2 0F̃1

(
; b−α
α+β

;acx
α+β

(α+β)2

)
(α+β) 0F̃1

(
; b+β
α+β

;acxα+β

(α+β)2

) + α− b

)
2a
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53.1.108 problem 108
Internal problem ID [7689]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 108.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ − y2 ln(x) + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x) - y(x)^2*ln(x) + y(x)=0,y(x), singsol=all)� �

y(x) = 1
1 + c1x+ ln(x)

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 20� �
DSolve[x*y'[x] - y[x]^2*Log[x] + y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
log(x) + c1x+ 1

y(x) → 0
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53.1.109 problem 109
Internal problem ID [7690]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 109.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

xy′ − y(2y ln(x)− 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x) - y(x)*(2*y(x)*ln(x)-1)=0,y(x), singsol=all)� �

y(x) = 1
2 + c1x+ 2 ln(x)

3 Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 22� �
DSolve[x*y'[x] - y[x]*(2*y[x]*Log[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 log(x) + c1x+ 2

y(x) → 0
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53.1.110 problem 110
Internal problem ID [7691]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 110.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ + f(x)
(
y2 − x2) = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x) + f(x)*(y(x)^2-x^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x] + f[x]*(y[x]^2-x^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.111 problem 111
Internal problem ID [7692]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 111.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′x+ y3 + 3xy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 54� �
dsolve(x*diff(y(x),x) + y(x)^3 + 3*x*y(x)^2=0,y(x), singsol=all)� �

c1 −
ie

(3xy(x)−1)2

2y(x)2

3x +
erf
(

(−i+3iy(x)x)
√
2

2y(x)

)√
2

√
π

2 = 0

3 Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 55� �
DSolve[x*y'[x] + y[x]^3 + 3*x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−3x = 2e
1
2

(
1

y(x)−3x
)2

√
2π Erfi

(
1

y(x)−3x√
2

)
+ 2c1

, y(x)
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53.1.112 problem 112
Internal problem ID [7693]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 112.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

xy′ −
√

y2 + x2 − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(x*diff(y(x),x) - sqrt(y(x)^2 + x^2) - y(x)=0,y(x), singsol=all)� �

√
x2 + y(x)2

x2 + y(x)
x2 − c1 = 0

3 Solution by Mathematica
Time used: 7.886 (sec). Leaf size: 50� �
DSolve[x*y'[x] - Sqrt[y[x]^2 + x^2] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)
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53.1.113 problem 113
Internal problem ID [7694]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 113.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ + a
√

y2 + x2 − y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(x*diff(y(x),x) + a*sqrt(y(x)^2 + x^2) - y(x)=0,y(x), singsol=all)� �

xa
√

x2 + y(x)2
x

+ xay(x)
x

− c1 = 0

3 Solution by Mathematica
Time used: 44.963 (sec). Leaf size: 62� �
DSolve[x*y'[x] + a*Sqrt[y[x]^2 + x^2] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(−a log(x) + c1)√
sech2(−a log(x) + c1)

y(x) → x tanh(−a log(x) + c1)√
sech2(−a log(x) + c1)
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53.1.114 problem 114
Internal problem ID [7695]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 114.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x− y − x
√

x2 + y2 = 0

3 Solution by Maple
Time used: 0.654 (sec). Leaf size: 28� �
dsolve(x*diff(y(x),x) - x*sqrt(y(x)^2 + x^2) - y(x)=0,y(x), singsol=all)� �

ln
(√

x2 + y(x)2 + y(x)
)
− x− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 46.492 (sec). Leaf size: 46� �
DSolve[x*y'[x] - x*Sqrt[y[x]^2 + x^2] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(x+ c1)√
sech2(x+ c1)

y(x) → x tanh(x+ c1)√
sech2(x+ c1)
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53.1.115 problem 115
Internal problem ID [7696]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 115.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x− x(y − x)
√

x2 + y2 − y = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 49� �
dsolve(x*diff(y(x),x) - x*(y(x)-x)*sqrt(y(x)^2 + x^2) - y(x)=0,y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+
√
2 x2

2 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 1.997 (sec). Leaf size: 71� �
DSolve[x*y'[x] - x*(y[x]-x)*Sqrt[y[x]^2 + x^2] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
x2 + 2c1
2
√
2

)
− 1

1 +
√
2 tanh

(
x2+2c1
2
√
2

) + 1


y(x) → x
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53.1.116 problem 117
Internal problem ID [7697]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 117.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − x e
y
x − y − x = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 20� �
dsolve(x*diff(y(x),x) - x*exp(y(x)/x) - y(x) - x=0,y(x), singsol=all)� �

y(x) =
(
ln
(
− x

x ec1 − 1

)
+ c1

)
x

3 Solution by Mathematica
Time used: 1.233 (sec). Leaf size: 30� �
DSolve[x*y'[x] - x*Exp[y[x]/x] - y[x] - x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x log
(
−1 + 1

1 + ec1x

)
y(x) → iπx
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53.1.117 problem 118
Internal problem ID [7698]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 118.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

xy′ − y ln(y) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 8� �
dsolve(x*diff(y(x),x) - y(x)*ln(y(x))=0,y(x), singsol=all)� �

y(x) = ec1x

3 Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 18� �
DSolve[x*y'[x] - y[x]*Log[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

y(x) → 1
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53.1.118 problem 119
Internal problem ID [7699]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 119.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

xy′ − y(ln (yx)− 1) = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x) - y(x)*(ln(x*y(x))-1)=0,y(x), singsol=all)� �

y(x) = e
x
c1

x

3 Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 24� �
DSolve[x*y'[x] - y[x]*(Log[x*y[x]]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1x

x

y(x) → 1
x
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53.1.119 problem 120
Internal problem ID [7700]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 120.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′x− y

(
x ln

(
x2

y

)
+ 2
)

= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 17� �
dsolve(x*diff(y(x),x) - y(x)*(x*ln(x^2/y(x))+2)=0,y(x), singsol=all)� �

y(x) = x2e−e−xc1

3 Solution by Mathematica
Time used: 0.296 (sec). Leaf size: 20� �
DSolve[x*y'[x] - y[x]*(x*Log[x^2/y[x]]+2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2e−2c1e−x
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53.1.120 problem 121
Internal problem ID [7701]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 121.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

xy′ − sin (−y + x) = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x) + sin(y(x)-x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x] + Sin[y[x]-x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.121 problem 122
Internal problem ID [7702]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 122.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

xy′ +
(
sin(y)− 3x2 cos(y)

)
cos(y) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 16� �
dsolve(x*diff(y(x),x) + (sin(y(x))-3*x^2*cos(y(x)))*cos(y(x))=0,y(x), singsol=all)� �

y(x) = arctan
(
x3 + 2c1

x

)

3 Solution by Mathematica
Time used: 3.995 (sec). Leaf size: 85� �
DSolve[x*y'[x] + (Sin[y[x]]-3*x^2*Cos[y[x]])*Cos[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
x2 + c1

2x

)
y(x) → −1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
y(x) → 1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
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53.1.122 problem 123
Internal problem ID [7703]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 123.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ − x sin
(y
x

)
− y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 44� �
dsolve(x*diff(y(x),x) - x*sin(y(x)/x) - y(x)=0,y(x), singsol=all)� �

y(x) = arctan
(

2xc1
c21x

2 + 1 ,−
c21x

2 − 1
c21x

2 + 1

)
x

3 Solution by Mathematica
Time used: 2.266 (sec). Leaf size: 41� �
DSolve[x*y'[x] - x*Sin[y[x]/x] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan (ec1x)

y(x) → 0

y(x) → πx(−1)
⌊
1
2−

arg(x)
π

⌋
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53.1.123 problem 124
Internal problem ID [7704]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 124.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ + x cos
(y
x

)
− y + x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x) + x*cos(y(x)/x) - y(x) + x=0,y(x), singsol=all)� �

y(x) = −2 arctan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.424 (sec). Leaf size: 31� �
DSolve[x*y'[x] + x*Cos[y[x]/x] - y[x] + x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan(− log(x) + c1)

y(x) → −πx

y(x) → πx
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53.1.124 problem 125
Internal problem ID [7705]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 125.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

xy′ + x tan
(y
x

)
− y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x) + x*tan(y(x)/x) - y(x)=0,y(x), singsol=all)� �

y(x) = x arcsin
(

1
c1x

)

3 Solution by Mathematica
Time used: 2.653 (sec). Leaf size: 21� �
DSolve[x*y'[x] + x*Tan[y[x]/x] - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
ec1

x

)
y(x) → 0
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53.1.125 problem 126
Internal problem ID [7706]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 126.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

xy′ − yf(yx) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x) - y(x)*f(x*y(x))=0,y(x), singsol=all)� �

y(x) =
RootOf

(
− ln(x) + c1 +

∫ _Z 1
_a(1+f(_a))d_a

)
x

3 Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 115� �
DSolve[x*y'[x] - y[x]*f[x*y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
1

(−f(xK[2])− 1)K[2]

−
∫ x

1

(
f ′(K[1]K[2])

f(K[1]K[2]) + 1 − f(K[1]K[2])f ′(K[1]K[2])
(f(K[1]K[2]) + 1)2

)
dK[1]

)
dK[2]

+
∫ x

1

f(K[1]y(x))
(f(K[1]y(x)) + 1)K[1]dK[1] = c1, y(x)

]
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53.1.126 problem 127
Internal problem ID [7707]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 127.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

y′x− yf
(
xayb

)
= 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x) - y(x)*f(x^a*y(x)^b)=0,y(x), singsol=all)� �

∫ y(x)

_b

1
(f (xa_ab) b+ a)_ad_a − ln(x)

b
− c1 = 0

3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 186� �
DSolve[x*y'[x] - y[x]*f[x^a*y[x]^b]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− b

(a+ bf (xaK[2]b))K[2]

−
∫ x

1

(
b2K[1]a−1K[2]b−1f ′(K[1]aK[2]b

)
a+ bf (K[1]aK[2]b) −

b3f
(
K[1]aK[2]b

)
K[1]a−1K[2]b−1f ′(K[1]aK[2]b

)
(a+ bf (K[1]aK[2]b))2

)
dK[1]

)
dK[2]

+
∫ x

1

bf
(
K[1]ay(x)b

)
(a+ bf (K[1]ay(x)b))K[1]dK[1] = c1, y(x)

]
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53.1.127 problem 128
Internal problem ID [7708]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 128.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′x+ ay − f(x)g(xay) = 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 33� �
dsolve(x*diff(y(x),x) + a*y(x) - f(x)*g(x^a*y(x))=0,y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫

xa−1f(x)dx
)
+
∫ _Z 1

g (_a)d_a + c1

)
x−a

3 Solution by Mathematica
Time used: 1.983 (sec). Leaf size: 41� �
DSolve[x*y'[x] + a*y[x] - f[x]*g[x^a*y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ xay(x)

1

1
g(K[1])dK[1] =

∫ x

1
f(K[2])K[2]a−1dK[2] + c1, y(x)

]
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53.1.128 problem 129
Internal problem ID [7709]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 129.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

y′(1 + x) + y(y − x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 41� �
dsolve((x+1)*diff(y(x),x) + y(x)*(y(x)-x)=0,y(x), singsol=all)� �

y(x) = − ex
e−1 expIntegral (1,−x− 1)x+ e−1 expIntegral (1,−x− 1)− c1x+ ex − c1

3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 34� �
DSolve[(x+1)*y'[x]+ y[x]*(y[x]-x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−1 + e−x−1(x+ 1)(Ei(x+ 1) + ec1)

y(x) → 0

9903
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53.1.129 problem 130
Internal problem ID [7710]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 130.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

2xy′ − y − 2x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(2*x*diff(y(x),x) - y(x) -2*x^3=0,y(x), singsol=all)� �

y(x) = 2x3

5 + c1
√
x

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 21� �
DSolve[2*x*y'[x] - y[x] -2*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

5 + c1
√
x

9904
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53.1.130 problem 131
Internal problem ID [7711]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 131.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

(2x+ 1) y′ − 4 e−y + 2 = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 34� �
dsolve((2*x+1)*diff(y(x),x) - 4*exp(-y(x)) + 2=0,y(x), singsol=all)� �

y(x) = − ln
(

2x+ 1
−1 + 4x e2c1 + 2 e2c1

)
− 2c1

3 Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 26� �
DSolve[(2*x+1)*y'[x] - 4*Exp[-y[x]] + 2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
2 + ec1

2x+ 1

)
y(x) → log(2)
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53.1.131 problem 132
Internal problem ID [7712]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 132.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

3xy′ − 3x ln(x)y4 − y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 234� �
dsolve(3*x*diff(y(x),x) - 3*x*ln(x)*y(x)^4 - y(x)=0,y(x), singsol=all)� �

y(x) =

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

6 ln(x)x2 − 3x2 − 4c1

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
−

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)

y(x) = −

(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

2 (6 ln(x)x2 − 3x2 − 4c1)
+

i
√
3
(
−4x(6 ln(x)x2 − 3x2 − 4c1)2

) 1
3

12 ln(x)x2 − 6x2 − 8c1

9906
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3 Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 119� �
DSolve[3*x*y'[x] - 3*x*Log[x]*y[x]^4 - y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2)2/3 3
√
x

3
√

3x2 − 6x2 log(x) + 4c1

y(x) → 22/3 3
√
x

3
√

3x2 − 6x2 log(x) + 4c1

y(x) →
3
√
x Root

[
#13 − 4&, 2

]
3
√

3x2 − 6x2 log(x) + 4c1
y(x) → 0
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53.1.132 problem 133
Internal problem ID [7713]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 133.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ + y − x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x^2*diff(y(x),x) + y(x) - x=0,y(x), singsol=all)� �

y(x) =
(
expIntegral

(
1, 1

x

)
+ c1

)
e 1

x

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22� �
DSolve[x^2*y'[x] + y[x] - x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
x

(
−Ei

(
−1
x

)
+ c1

)

9908
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53.1.133 problem 134
Internal problem ID [7714]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 134.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x2y′ − y + x2ex− 1
x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x) - y(x) + x^2*exp(x-1/x)=0,y(x), singsol=all)� �

y(x) = (−ex + c1) e−
1
x

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 21� �
DSolve[x^2*y'[x] - y[x] + x^2*Exp[x-1/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−1/x(−ex + c1)

9909
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53.1.134 problem 135
Internal problem ID [7715]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 135.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2y′ − (−1 + x) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 11� �
dsolve(x^2*diff(y(x),x) - (x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
1
xx

3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 19� �
DSolve[x^2*y'[x] - (x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
xx

y(x) → 0

9910
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53.1.135 problem 136
Internal problem ID [7716]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 136.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

x2y′ + y2 + yx+ x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x^2*diff(y(x),x) + y(x)^2 + x*y(x) + x^2=0,y(x), singsol=all)� �

y(x) = −x(ln(x) + c1 − 1)
ln(x) + c1

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 25� �
DSolve[x^2*y'[x] + y[x]^2 + x*y[x] + x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
−1 + 1

log(x)− c1

)
y(x) → −x

9911
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53.1.136 problem 137
Internal problem ID [7717]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 137.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x2y′ − y2 − yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x) - y(x)^2 - x*y(x)=0,y(x), singsol=all)� �

y(x) = − x

ln(x)− c1

3 Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 21� �
DSolve[x^2*y'[x] - y[x]^2 - x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

− log(x) + c1

y(x) → 0

9912
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53.1.137 problem 138
Internal problem ID [7718]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 138.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

x2y′ − y2 − yx− x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 11� �
dsolve(x^2*diff(y(x),x) - y(x)^2 - x*y(x) - x^2=0,y(x), singsol=all)� �

y(x) = tan (ln(x) + c1)x

3 Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 13� �
DSolve[x^2*y'[x] - y[x]^2 - x*y[x] - x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(log(x) + c1)

9913
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53.1.138 problem 139
Internal problem ID [7719]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 139.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(y′ + y2
)
+ a xk − b(b− 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 300� �
dsolve(x^2*(diff(y(x),x)+y(x)^2) + a*x^k - b*(b-1)=0,y(x), singsol=all)� �

y(x) = −

x
k
2
√
a c1 BesselY

√(2b− 1)2 +k

k
, 2
√
a x

k
2

k


x

BesselY

√(2b− 1)2
k

, 2
√
a x

k
2

k

 c1 + BesselJ

√(2b− 1)2
k

, 2
√
a x

k
2

k



−

(−csgn(2b− 1) (2b− 1) c1 − c1) BesselY

√(2b− 1)2
k

, 2
√
a x

k
2

k

+ 2BesselJ

√(2b− 1)2 +k

k
, 2
√
a x

k
2

k

√
a x

k
2 + (−csgn(2b− 1) (2b− 1)− 1)BesselJ

√(2b− 1)2
k

, 2
√
a x

k
2

k


2x

BesselY

√(2b− 1)2
k

, 2
√
a x

k
2

k

 c1 + BesselJ

√(2b− 1)2
k

, 2
√
a x

k
2

k
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3 Solution by Mathematica
Time used: 0.469 (sec). Leaf size: 470� �
DSolve[x^2*(y'[x]+y[x]^2) + a*x^k - b*(b-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
Gamma

(2b+k−1
k

)(
b
√
xk J 2b−1

k

(
2
√
a
√
xk

k

)
−

√
a xkJ 2b+k−1

k

(
2
√
a
√
xk

k

))
−

√
a c1x

k Gamma
(−2b+k+1

k

)
J−2b+k+1

k

(
2
√
a
√
xk

k

)
− (b− 1)c1

√
xk Gamma

(−2b+k+1
k

)
J 1−2b

k

(
2
√
a
√
xk

k

)
x
√
xk

(
Gamma

(2b+k−1
k

)
J 2b−1

k

(
2
√
a
√
xk

k

)
+ c1Gamma

(−2b+k+1
k

)
J 1−2b

k

(
2
√
a
√
xk

k

))

y(x) →

k2 0F̃1
(
; 1−2b

k
;−axk

k2

)
−axk 0F̃1

(
; 1−2b

k
+2;−axk

k2

)
k 0F̃1

(
;−2b+k+1

k
;−axk

k2

) + 1

2x

y(x) →

k2 0F̃1
(
; 1−2b

k
;−axk

k2

)
−axk 0F̃1

(
; 1−2b

k
+2;−axk

k2

)
k 0F̃1

(
;−2b+k+1

k
;−axk

k2

) + 1

2x
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53.1.139 problem 140
Internal problem ID [7720]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 140.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x2(y′ + y2
)
+ 4yx+ 2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 23� �
dsolve(x^2*(diff(y(x),x)+y(x)^2) + 4*x*y(x) + 2=0,y(x), singsol=all)� �

y(x) = −−x+ 2c1
x (c1 − x)

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 26� �
DSolve[x^2*(y'[x]+y[x]^2) + 4*x*y[x] + 2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
x
+ 1

x+ c1

y(x) → −2
x

9916
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53.1.140 problem 141
Internal problem ID [7721]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 141.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x2(y′ + y2
)
+ axy + b = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 61� �
dsolve(x^2*(diff(y(x),x)+y(x)^2) + a*x*y(x) + b=0,y(x), singsol=all)� �

y(x)=−
tanh

(
− ln(x)

√
a2 − 2a− 4b+ 1

2 + c1

√
a2 − 2a− 4b+ 1

2

)√
a2 − 2a− 4b+ 1 + a− 1

2x

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 84� �
DSolve[x^2*(y'[x]+y[x]^2) + a*x*y[x] + b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
(a− 1)2 − 4b

(
1− 2c1

x
√

(a−1)2−4b +c1

)
− a+ 1

2x

y(x) → −
√

(a− 1)2 − 4b + a− 1
2x
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53.1.141 problem 142
Internal problem ID [7722]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 142.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(y′ − y2
)
− a x2y + xa+ 2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 61� �
dsolve(x^2*(diff(y(x),x)-y(x)^2) - a*x^2*y(x) + a*x + 2=0,y(x), singsol=all)� �

y(x) = −(x3a3 − a2x2 + 2ax− 2) eax − c1
x ((a2x2 − 2ax+ 2) eax + c1)

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 68� �
DSolve[x^2*(y'[x]-y[x]^2) - a*x^2*y[x] + a*x + 2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −eax(ax− 1) (a2x2 + 2) + a3c1
xeax(ax(ax− 2) + 2) + a3c1x

y(x) → 1
x
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53.1.142 problem 143
Internal problem ID [7723]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 143.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Riccati, _special]]

Solve

x2(y′ + ay2
)
− b = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 48� �
dsolve(x^2*(diff(y(x),x)+a*y(x)^2) - b=0,y(x), singsol=all)� �

y(x) = −
tanh

(
− ln(x)

√
4ab+ 1
2 + c1

√
4ab+ 1

2

)√
4ab+ 1 − 1

2ax

3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 77� �
DSolve[x^2*(y'[x]+a*y[x]^2) - b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
−1 +

√
4ab+ 1

(
−1 + 2c1

x
√
4ab+1 +c1

)
2ax

y(x) → −
√
4ab+ 1 − 1

2ax
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53.1.143 problem 144
Internal problem ID [7724]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 144.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(y′ + ay2
)
+ b xα + c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 239� �
dsolve(x^2*(diff(y(x),x)+a*y(x)^2) + b*x^alpha + c=0,y(x), singsol=all)� �
y(x)

=

(√
−4ac+ 1 c1 + c1

)
BesselY

(√
−4ac+ 1

α
, 2
√
ab x

α
2

α

)
− 2BesselY

(√
−4ac+ 1 +α

α
, 2
√
ab x

α
2

α

)
x

α
2
√
ab c1 +

(√
−4ac+ 1 + 1

)
BesselJ

(√
−4ac+ 1

α
, 2
√
ab x

α
2

α

)
− 2BesselJ

(√
−4ac+ 1 +α

α
, 2
√
ab x

α
2

α

)√
ab x

α
2

2xa
(
BesselY

(√
−4ac+ 1

α
, 2
√
ab x

α
2

α

)
c1 + BesselJ

(√
−4ac+ 1

α
, 2
√
ab x

α
2

α

))
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3 Solution by Mathematica
Time used: 0.936 (sec). Leaf size: 1777� �
DSolve[x^2*(y'[x]+a*y[x]^2) + b*x^\[Alpha] + c==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
a

i
√
4ac−1
α

+ 1
2 (xα)

i
√
4ac−1
α

+1 α
2
√

(1−4ac)α2

α2 +1J√(1−4ac)α2

α2 −1

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
b

i
√
4ac−1
α

+ 1
2 − a

i
√
4ac−1
α

+ 1
2 (xα)

i
√
4ac−1
α

+1 α
2
√

(1−4ac)α2

α2 +1J√(1−4ac)α2

α2 +1

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
b

i
√
4ac−1
α

+ 1
2 + a

i
√
4ac−1
α (xα)

i
√
4ac−1
α

+ 1
2 α

2
√

(1−4ac)α2

α2 +1J√(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
b

i
√
4ac−1
α + ia

i
√
4ac−1
α

√
4ac− 1 (xα)

i
√
4ac−1
α

+ 1
2 α

2
√

(1−4ac)α2

α2 +1J√(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
b

i
√
4ac−1
α − a

i
√
4ac−1
α (xα)

i
√
4ac−1
α

+ 1
2 α

2
√

(1−4ac)α2

α2
√

(1− 4ac)α2 J√(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
b

i
√
4ac−1
α + a

√
(1−4ac)α2

α2 (xα)
√

(1−4ac)α2

α2 + 1
2 α

2i
√
4ac−1
α

(
−i

√
4ac− 1 α + α +

√
(1− 4ac)α2

)
J
−
√

(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
c1Gamma

(
1−

√
1− 4ac

α

)
b

√
(1−4ac)α2

α2 + a

√
(1−4ac)α2

α2 + 1
2 (xα)

√
(1−4ac)α2

α2 +1 α
2i
√
4ac−1
α

+1J
−
√

(1−4ac)α2

α2 −1

(
2
√
a
√
b
√
xα

α

)
c1Gamma

(
1−

√
1− 4ac

α

)
b

√
(1−4ac)α2

α2 + 1
2 − a

√
(1−4ac)α2

α2 + 1
2 (xα)

√
(1−4ac)α2

α2 +1 α
2i
√
4ac−1
α

+1J
1−
√

(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
c1Gamma

(
1−

√
1− 4ac

α

)
b

√
(1−4ac)α2

α2 + 1
2

2ax
√
xα α

(
a

i
√
4ac−1
α b

i
√
4ac−1
α α

2
√

(1−4ac)α2

α2 J√(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
Gamma

(
α+

√
1− 4ac
α

)
(xα)

i
√
4ac−1
α + a

√
(1−4ac)α2

α2 b

√
(1−4ac)α2

α2 α
2i
√
4ac−1
α J

−
√

(1−4ac)α2

α2

(
2
√
a
√
b
√
xα

α

)
c1Gamma

(
1−

√
1− 4ac

α

)
(xα)

√
(1−4ac)α2

α2

)
y(x)

→

√
a
√
b
√
xα

J
−

√
(1−4ac)α2

α2 −1

 2
√
a
√
b
√
xα

α

−J
1−

√
(1−4ac)α2

α2

 2
√
a
√
b
√
xα

α


J
−

√
(1−4ac)α2

α2

 2
√
a
√
b
√
xα

α

 +
√

α2(1− 4ac)
α

− i
√
4ac− 1 + 1

2ax
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53.1.144 problem 145
Internal problem ID [7725]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 145.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ − a x2y2 + ay3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 117� �
dsolve(x^2*diff(y(x),x) + a*y(x)^3 - a*x^2*y(x)^2=0,y(x), singsol=all)� �
y(x) =

− 1

ax+ (−2a)
2
3 RootOf

(
AiryBi

(
_Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
c1_Z + _Z AiryAi

(
_Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
+AiryBi

(
1, _Z2(−2a)

1
3 x−1

(−2a)
1
3 x

)
c1 +AiryAi

(
1, _Z2(−2a)

1
3 x−1

(−2a)
1
3 x

))

3 Solution by Mathematica
Time used: 0.483 (sec). Leaf size: 267� �
DSolve[x^2*y'[x] + a*y[x]^3 - a*x^2*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(
− 1

22/3a2/3y(x) −
3
√
a x

22/3

)
Ai
((

−
3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
+Ai′

((
−

3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
(
− 1

22/3a2/3y(x) −
3
√
a x

22/3

)
Bi
((

−
3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)
+ Bi′

((
−

3
√
a x

22/3 − 1
22/3a2/3y(x)

)2

+ 1
3
√
2 3
√
a x

)

+ c1 = 0, y(x)
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53.1.145 problem 146
Internal problem ID [7726]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 146.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ + xy3 + ay2 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 82� �
dsolve(x^2*diff(y(x),x) + x*y(x)^3 + a*y(x)^2=0,y(x), singsol=all)� �

c1 +

x+
a
√
π

√
2 erf

(√
2 (ay(x)+x)
2y(x)x

)
e

(ay(x)+x)2

2y(x)2x2

2

 e−
((a+x)y(x)+x)((−x+a)y(x)+x)

2y(x)2x2 = 0

3 Solution by Mathematica
Time used: 0.597 (sec). Leaf size: 78� �
DSolve[x^2*y'[x] + x*y[x]^3 + a*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−ia

x
= 2e

1
2

(
− ia

x
− i

y(x)

)2
√
2π Erfi

(
− ia

x
− i

y(x)√
2

)
+ 2c1

, y(x)
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53.1.146 problem 147
Internal problem ID [7727]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 147.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x2y′ + y3x2a+ by2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 178� �
dsolve(x^2*diff(y(x),x) + a*x^2*y(x)^3 + b*y(x)^2=0,y(x), singsol=all)� �
y(x) =

− 2 1
3abx

2 1
3a b2 − 2 (a2b2)

2
3 RootOf

(
AiryBi

(
−a2

2
3 x−2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
c1_Z + _Z AiryAi

(
−a2

2
3 x−2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
+AiryBi

(
1,−a2

2
3 x−2_Z2(a2b2)

1
3

2(a2b2)
1
3

)
c1 +AiryAi

(
1,−a2

2
3 x−2_Z2(a2b2)

1
3

2(a2b2)
1
3

))
x

3 Solution by Mathematica
Time used: 0.602 (sec). Leaf size: 343� �
DSolve[x^2*y'[x] + a*x^2*y[x]^3 + b*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


(

b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a

3√
b y(x)

)
Ai
((

b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a y(x)

3√
b

)2

−
3
√
a x

3
√
2 b2/3

)
+Ai′

((
b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a y(x)

3√
b

)2

−
3
√
a x

3
√
2 b2/3

)
(

b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a

3√
b y(x)

)
Bi
((

b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a y(x)

3√
b

)2

−
3
√
a x

3
√
2 b2/3

)
+ Bi′

((
b2/3

22/3 3
√
a x

+ 1

22/3 3
√
a y(x)

3√
b

)2

−
3
√
a x

3
√
2 b2/3

)

+ c1 = 0, y(x)
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53.1.147 problem 148
Internal problem ID [7728]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 148.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + yx− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve((x^2+1)*diff(y(x),x) + x*y(x) - 1=0,y(x), singsol=all)� �

y(x) = arcsinh(x) + c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 30� �
DSolve[(x^2+1)*y'[x] + x*y[x] - 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
tanh−1

(
x√

x2 + 1

)
+ c1

√
x2 + 1
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53.1.148 problem 149
Internal problem ID [7729]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 149.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + yx− x

(
x2 + 1

)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve((x^2+1)*diff(y(x),x) + x*y(x) - x*(x^2+1)=0,y(x), singsol=all)� �

y(x) = x2

3 + 1
3 + c1√

x2 + 1

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 27� �
DSolve[(x^2+1)*y'[x] + x*y[x] - x*(x^2+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
(
x2 + 1

)
+ c1√

x2 + 1
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53.1.149 problem 150
Internal problem ID [7730]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 150.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 + 1

)
y′ + 2yx− 2x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x^2+1)*diff(y(x),x) + 2*x*y(x) - 2*x^2=0,y(x), singsol=all)� �

y(x) =
2x3

3 + c1
x2 + 1

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 25� �
DSolve[(x^2+1)*y'[x] + 2*x*y[x] - 2*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3 + 3c1
3x2 + 3
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53.1.150 problem 151
Internal problem ID [7731]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 151.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve (
x2 + 1

)
y′ +

(
y2 + 1

)
(2xy − 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 85� �
dsolve((x^2+1)*diff(y(x),x) + (y(x)^2+1)*(2*x*y(x) - 1)=0,y(x), singsol=all)� �

c1 +
x((

1
x
+ x2

x4y(x)
x2+1 − x3

x2+1

)2

+ 1
) 1

4
+

(x+ y(x)) hypergeom
([1

2 ,
5
4

]
,
[3
2

]
,− (x+y(x))2

(xy(x)−1)2

)
2xy(x)− 2 = 0

3 Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 203� �
DSolve[(x^2+1)*y'[x] + (y[x]^2+1)*(2*x*y[x] - 1)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
1
2

(
1

ix
x2+1−

ix2y(x)
x2+1

+ i
x

)
4

√√√√1−
(

1
ix

x2+1 −
ix2y(x)
x2+1

+ i

x

)2

2F1

(
1
2 ,

5
4 ;

3
2 ;
(

1
ix

x2+1−
ix2y(x)
x2+1

+ i
x

)2
)

+ ix

4

√√√√−1 +
(

1
ix

x2+1 −
ix2y(x)
x2+1

+ i

x

)2
, y(x)
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53.1.151 problem 152
Internal problem ID [7732]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 152.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
x2 + 1

)
y′ + x sin(y) cos(y)− x

(
x2 + 1

) (
cos2(y)

)
= 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 191� �
dsolve((x^2+1)*diff(y(x),x) + x*sin(y(x))*cos(y(x)) - x*(x^2+1)*cos(y(x))^2=0,y(x), singsol=all)� �
y(x)

=

arctan
(

6
√
x2 + 1 x4+12

√
x2 + 1 x2+18c1x2+6

√
x2 + 1 +18c1√

x2 + 1
(
x6+6

√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21+12x2+10

) ,− x6+6
√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21−6x2−8

x6+6
√
x2 + 1 c1x2+3x4+6

√
x2 + 1 c1+9c21+12x2+10

)
2

3 Solution by Mathematica
Time used: 6.027 (sec). Leaf size: 110� �
DSolve[(x^2+1)*y'[x] + x*Sin[y[x]]*Cos[y[x]] - x*(x^2+1)*Cos[y[x]]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
1
3

(
x2 − 6c1√

x2 + 1
+ 1
))

y(x) → 1
4

(
2i log

(
− 2i√

x2 + 1

)
+ i log

(
1
4
(
x2 + 1

))
+ π

)
y(x) → 1

4

(
−2i log

(
− i√

x2 + 1

)
− i log

(
x2 + 1

)
− π

)
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53.1.152 problem 153
Internal problem ID [7733]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 153.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 − 1

)
y′ − yx+ a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 20� �
dsolve((x^2-1)*diff(y(x),x) - x*y(x) + a=0,y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 c1 + ax

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 21� �
DSolve[(x^2-1)*y'[x] - x*y[x] + a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax+ c1
√
x2 − 1
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53.1.153 problem 154
Internal problem ID [7734]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 154.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 − 1

)
y′ + 2yx− cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x^2-1)*diff(y(x),x) + 2*x*y(x) - cos(x)=0,y(x), singsol=all)� �

y(x) = sin(x) + c1
(x− 1) (x+ 1)

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 18� �
DSolve[(x^2-1)*y'[x] + 2*x*y[x] - Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x) + c1
x2 − 1
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53.1.154 problem 155
Internal problem ID [7735]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 155.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve (
x2 − 1

)
y′ + y2 − 2yx+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve((x^2-1)*diff(y(x),x) + y(x)^2 - 2*x*y(x) + 1=0,y(x), singsol=all)� �

y(x) = x+ 1
− arctanh(x) + c1

3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 21� �
DSolve[(x^2-1)*y'[x]+ y[x]^2 - 2*x*y[x] + 1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
− tanh−1(x) + c1

y(x) → x
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53.1.155 problem 156
Internal problem ID [7736]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 156.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
x2 − 1

)
y′ − y(y − x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve((x^2-1)*diff(y(x),x) - y(x)*(y(x)-x)=0,y(x), singsol=all)� �

y(x) = 1√
x− 1

√
x+ 1 c1 + x

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 26� �
DSolve[(x^2-1)*y'[x] - y[x]*(y[x]-x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x+ c1

√
x2 − 1

y(x) → 0
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53.1.156 problem 157
Internal problem ID [7737]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 157.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
x2 − 1

)
y′ + a

(
y2 − 2yx+ 1

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 231� �
dsolve((x^2-1)*diff(y(x),x) + a*(y(x)^2-2*x*y(x)+1)=0,y(x), singsol=all)� �
y(x)

=
8c1(x+ 1)

((
a− 1

2

)
x− a

2 +
1
2

)
HeunC

(
0,−2a+ 1, 0, 0, a2 − a+ 1

2 ,
2

x+1

)
− a
(
−x

2 −
1
2

)−2a+1 (x+ 1)HeunC
(
0, 2a− 1, 0, 0, a2 − a+ 1

2 ,
2

x+1

)
− 8
(
HeunCPrime

(
0,−2a+ 1, 0, 0, a2 − a+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2a+1 HeunCPrime

(
0,2a−1,0,0,a2−a+ 1

2 ,
2

x+1

)
4

)
(x− 1)

4 (x+ 1)
(
HeunC

(
0,−2a+ 1, 0, 0, a2 − a+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2a+1 HeunC

(
0,2a−1,0,0,a2−a+ 1

2 ,
2

x+1

)
4

)
a

3 Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 47� �
DSolve[(x^2-1)*y'[x] + a*(y[x]^2-2*x*y[x]+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Qa(x) + c1Pa(x)
Qa−1(x) + c1Pa−1(x)

y(x) → Pa(x)
Pa−1(x)
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53.1.157 problem 158
Internal problem ID [7738]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 158.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ + axy2 + yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve((x^2-1)*diff(y(x),x) + a*x*y(x)^2 + x*y(x)=0,y(x), singsol=all)� �

y(x) = 1√
x− 1

√
x+ 1 c1 − a

3 Solution by Mathematica
Time used: 0.603 (sec). Leaf size: 41� �
DSolve[(x^2-1)*y'[x] + a*x*y[x]^2 + x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−a+ e−c1

√
x2 − 1

y(x) → 0

y(x) → −1
a
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53.1.158 problem 159
Internal problem ID [7739]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 159.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
x2 − 1

)
y′ − 2xy ln(y) = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 13� �
dsolve((x^2-1)*diff(y(x),x) - 2*x*y(x)*ln(y(x))=0,y(x), singsol=all)� �

y(x) = ec1(x+1)(x−1)

3 Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 22� �
DSolve[(x^2-1)*y'[x] - 2*x*y[x]*Log[y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
c1
(
x2−1

)
y(x) → 1
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53.1.159 problem 160
Internal problem ID [7740]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 160.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve (
x2 − 4

)
y′ + (2 + x) y2 − 4y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve((x^2-4)*diff(y(x),x) + (x+2)*y(x)^2 - 4*y(x)=0,y(x), singsol=all)� �

y(x) = x− 2
ln (x+ 2)x+ c1x+ 2 ln (x+ 2) + 2c1

3 Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 30� �
DSolve[(x^2-4)*y'[x] + (x+2)*y[x]^2 - 4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2
(x+ 2)(log(x+ 2)− c1)

y(x) → 0
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53.1.160 problem 161
Internal problem ID [7741]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 161.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
x2 − 5x+ 6

)
y′ + 3yx− 8y + x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve((x^2-5*x+6)*diff(y(x),x) + 3*x*y(x) - 8*y(x) + x^2=0,y(x), singsol=all)� �

y(x) =
−1

4x
4 + 2

3x
3 + c1

(x− 2)2 (x− 3)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 33� �
DSolve[(x^2-5*x+6)*y'[x] + 3*x*y[x] - 8*y[x] + x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (8− 3x)x3 − 12c1
12(x− 3)(x− 2)2
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53.1.161 problem 162
Internal problem ID [7742]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 162.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

(x− a) (x− b) y′ + y2 + k(y + x− a) (y + x− b) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 128� �
dsolve((x-a)*(x-b)*diff(y(x),x) + y(x)^2 + k*(y(x)+x-a)*(y(x)+x-b)=0,y(x), singsol=all)� �

y(x) =
k
(

(−x+a)kc1a
c1(−x+a)k+(−x+b)k − (−x+a)kc1x

c1(−x+a)k+(−x+b)k + (−x+b)kb
c1(−x+a)k+(−x+b)k − (−x+b)kx

c1(−x+a)k+(−x+b)k

)
k + 1

3 Solution by Mathematica
Time used: 98.852 (sec). Leaf size: 99� �
DSolve[(x-a)*(x-b)*y'[x] + y[x]^2 + k*(y[x]+x-a)*(y[x]+x-b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

k(a+ b− 2x)
k + 1

+

√
−k2(a− b)2

(k + 1)2 tan


(k + 1)

√
−k2(a− b)2

(k + 1)2 (log(x− b)− log(x− a))

2(a− b) + c1
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53.1.162 problem 163
Internal problem ID [7743]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 163.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x2y′ − 2y2 − yx+ 2a2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x) - 2*y(x)^2 - x*y(x) + 2*a^2*x=0,y(x), singsol=all)� �

y(x) = −i tan
(
2ia− c1

√
x√

x

)√
x a

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 43� �
DSolve[2*x^2*y'[x] - 2*y[x]^2 - x*y[x] + 2*a^2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−a2

√
x tan

(
2
√
−a2√
x

− c1

)
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53.1.163 problem 164
Internal problem ID [7744]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 164.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x2y′ − 2y2 − 3yx+ 2a2x = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 102� �
dsolve(2*x^2*diff(y(x),x) - 2*y(x)^2 - 3*x*y(x) + 2*a^2*x=0,y(x), singsol=all)� �

y(x) =

(
−2
√

−a2

x
xc1 − x

)
sin
(
2
√

−a2

x

)
− x

(
c1 − 2

√
−a2

x

)
cos
(
2
√
−a2

x

)

2 cos
(
2
√

−a2

x

)
c1 + 2 sin

(
2
√
−a2

x

)

3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 66� �
DSolve[2*x^2*y'[x]- 2*y[x]^2 - 3*x*y[x] + 2*a^2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4a2c1
√
x

e
4a√
x − 2ac1

+ a
√
x − x

2

y(x) → a
(
−
√
x
)
− x

2
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53.1.164 problem 165
Internal problem ID [7745]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 165.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

x(2x− 1) y′ + y2 − (4x+ 1) y + 4x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x*(2*x-1)*diff(y(x),x) + y(x)^2 - (4*x+1)*y(x) + 4*x=0,y(x), singsol=all)� �

y(x) = 2x2 + c1
c1 + x

3 Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 27� �
DSolve[x*(2*x-1)*y'[x] + y[x]^2 - (4*x+1)*y[x] + 4*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + x(2x− 1)
x− c1

y(x) → 1
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53.1.165 problem 166
Internal problem ID [7746]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 166.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x(−1 + x) y′ + (−1 + x) y2 − x = 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 97� �
dsolve(2*x*(x-1)*diff(y(x),x) + (x-1)*y(x)^2 - x=0,y(x), singsol=all)� �
y(x)

=
x
(
LegendreQ

(
−1

2 , 1,
2−x
x

)
c1 − LegendreQ

(1
2 , 1,

2−x
x

)
c1 + LegendreP

(
−1

2 , 1,
2−x
x

)
− LegendreP

(1
2 , 1,

2−x
x

))
2
(
LegendreQ

(
−1

2 , 1,
2−x
x

)
c1 + LegendreP

(
−1

2 , 1,
2−x
x

))
(x− 1)

3 Solution by Mathematica
Time used: 8.728 (sec). Leaf size: 77� �
DSolve[2*x*(x-1)*y'[x] + (x-1)*y[x]^2 - x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

2
(
πG2,0

2,2

(
x

∣∣∣∣∣ 1
2 ,

3
2

0, 1

)
+ c1(K(x)− E(x))

)

πG2,0
2,2

(
x

∣∣∣∣∣ 1
2 ,

3
2

0, 0

)
+ 2c1E(x)

y(x) → 1− K(x)
E(x)
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53.1.166 problem 167
Internal problem ID [7747]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 167.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Riccati]

Solve

3x2y′ − 7y2 − 3yx− x2 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 20� �
dsolve(3*x^2*diff(y(x),x) - 7*y(x)^2 - 3*x*y(x) - x^2=0,y(x), singsol=all)� �

y(x) =
tan

(
(ln(x)+c1)

√
7

3

)
x
√
7

7

3 Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 29� �
DSolve[3*x^2*y'[x] - 7*y[x]^2 - 3*x*y[x] - x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(
1
3

√
7 (log(x) + 3c1)

)
√
7
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53.1.167 problem 168
Internal problem ID [7748]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 168.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

3
(
x2 − 4

)
y′ + y2 − yx− 3 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 140� �
dsolve(3*(x^2-4)*diff(y(x),x) + y(x)^2 - x*y(x) - 3=0,y(x), singsol=all)� �
y(x) =

−
3
(
HeunC

(
0, 43 ,−

1
3 , 0,

25
36 ,

4
x+2

)
c1 −

(
−x

4−
1
2
) 4
3 HeunC

(
0,− 4

3 ,−
1
3 ,0,

25
36 ,

4
x+2

)
3

)
(x+ 2)

4
(
x− 5

4

)
(x+ 2) c1HeunC

(
0, 43 ,−

1
3 , 0,

25
36 ,

4
x+2

)
−
(
−x

4 −
1
2

) 4
3 (x+ 2)HeunC

(
0,−4

3 ,−
1
3 , 0,

25
36 ,

4
x+2

)
+ 12 (x− 2)

(
HeunCPrime

(
0, 43 ,−

1
3 , 0,

25
36 ,

4
x+2

)
c1 −

(
−x

4−
1
2
) 4
3 HeunCPrime

(
0,− 4

3 ,−
1
3 ,0,

25
36 ,

4
x+2

)
3

)

3 Solution by Mathematica
Time used: 0.386 (sec). Leaf size: 135� �
DSolve[3*(x^2-4)*y'[x] + y[x]^2 - x*y[x] - 3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−2c1xP

1
3
− 1

6

(
x
2

)
+ 3c1P

1
3
5
6

(
x
2

)
− 2xQ

1
3
− 1

6

(
x
2

)
+ 3Q

1
3
5
6

(
x
2

)
Q

1
3
− 1

6

(
x
2

)
+ c1P

1
3
− 1

6

(
x
2

)
y(x) →

3P
1
3
5
6

(
x
2

)
P

1
3
− 1

6

(
x
2

) − 2x
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53.1.168 problem 169
Internal problem ID [7749]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 169.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

(ax+ b)2 y′ + (ax+ b) y3 + cy2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 153� �
dsolve((a*x+b)^2*diff(y(x),x) + (a*x+b)*y(x)^3 + c*y(x)^2=0,y(x), singsol=all)� �

c1 +

x+ b

a

+
c
√
π

√
2 erf

(√
2 (

a2x+ab+cy(x)
)

2
√
a y(x)(ax+b)

)
e
(
a2x+ab+cy(x)

)2
2y(x)2(ax+b)2a

2a 3
2

 e−
(
a2x+axy(x)+ab+by(x)+cy(x)

)(
a2x−axy(x)+ab−by(x)+cy(x)

)
2y(x)2(ax+b)2a

= 0
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3 Solution by Mathematica
Time used: 1.43 (sec). Leaf size: 149� �
DSolve[(a*x+b)^2*y'[x] + (a*x+b)*y[x]^3 + c*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


− c√

−a(ax+ b)2
=

2 exp
(

1
2

(
− c√

−a(ax+ b)2
−
(
−a(ax+b)2

)3/2
ay(x)(ax+b)3

)2
)

√
2π Erfi

− c√
−a(ax+ b)2

−
(
−a(ax+b)2

)3/2
ay(x)(ax+b)3

√
2

+ 2c1

, y(x)
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53.1.169 problem 170
Internal problem ID [7750]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 170.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x3y′ − y2 − x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 23� �
dsolve(x^3*diff(y(x),x) - y(x)^2 - x^4=0,y(x), singsol=all)� �

y(x) = x2(ln(x)− c1 − 1)
ln(x)− c1

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 27� �
DSolve[x^3*y'[x] - y[x]^2 - x^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
1− 1

log(x) + c1

)
y(x) → x2
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53.1.170 problem 171
Internal problem ID [7751]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 171.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x3y′ − y2 − yx2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^3*diff(y(x),x) - y(x)^2 - x^2*y(x)=0,y(x), singsol=all)� �

y(x) = x2

c1x+ 1

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 22� �
DSolve[x^3*y'[x] - y[x]^2 - x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + c1x

y(x) → 0
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53.1.171 problem 172
Internal problem ID [7752]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 172.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x3y′ − y2x4 + yx2 + 20 = 0

3 Solution by Maple
Time used: 0.564 (sec). Leaf size: 26� �
dsolve(x^3*diff(y(x),x) - x^4*y(x)^2 + x^2*y(x) + 20=0,y(x), singsol=all)� �

y(x) = 5x9 + 4c1
x2 (−x9 + c1)

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 33� �
DSolve[x^3*y'[x] - x^4*y[x]^2 + x^2*y[x] + 20==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
x2 − 9x7

x9 + c1

y(x) → 4
x2
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53.1.172 problem 173
Internal problem ID [7753]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 173.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x3y′ − x6y2 − (2x− 3)x2y + 3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^3*diff(y(x),x) - x^6*y(x)^2 - (2*x-3)*x^2*y(x) + 3=0,y(x), singsol=all)� �

y(x) = − 3(e4xc1 + 1)
x3 (e4xc1 − 3)

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 34� �
DSolve[x^3*y'[x] - x^6*y[x]^2 - (2*x-3)*x^2*y[x] + 3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−3 + 1

1
4+c1e4x

x3

y(x) → − 3
x3
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53.1.173 problem 174
Internal problem ID [7754]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 174.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x
(
x2 + 1

)
y′ + yx2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(x*(x^2+1)*diff(y(x),x) + x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
x2 + 1

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 22� �
DSolve[x*(x^2+1)*y'[x] + x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1√
x2 + 1

y(x) → 0
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53.1.174 problem 175
Internal problem ID [7755]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 175.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

x
(
x2 − 1

)
y′ −

(
2x2 − 1

)
y + x3a = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(x*(x^2-1)*diff(y(x),x) - (2*x^2-1)*y(x) + a*x^3=0,y(x), singsol=all)� �

y(x) =
√
x− 1

√
x+ 1 xc1 + ax

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 23� �
DSolve[x*(x^2-1)*y'[x] - (2*x^2-1)*y[x] + a*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
a+ c1

√
1− x2

)
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53.1.175 problem 176
Internal problem ID [7756]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 176.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
x2 − 1

)
y′ +

(
x2 − 1

)
y2 − x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(x*(x^2-1)*diff(y(x),x) + (x^2-1)*y(x)^2 - x^2=0,y(x), singsol=all)� �

y(x) = − EllipticK(x)
c1 EllipticCE(x)− c1 EllipticCK(x) + EllipticE(x)

+ c1 EllipticCE(x) + EllipticE(x)
c1 EllipticCE(x)− c1 EllipticCK(x) + EllipticE(x)

3 Solution by Mathematica
Time used: 0.397 (sec). Leaf size: 91� �
DSolve[x*(x^2-1)*y'[x] + (x^2-1)*y[x]^2 - x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

2
(
πG2,0

2,2

(
x2|

1
2 ,

3
2

0, 1

)
+ c1(K(x2)− E(x2))

)

πG2,0
2,2

(
x2|

1
2 ,

3
2

0, 0

)
+ 2c1E (x2)

y(x) → 1− K(x2)
E (x2)
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53.1.176 problem 177
Internal problem ID [7757]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 177.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

x2(−1 + x) y′ − y2 − x(−2 + x) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(x^2*(x-1)*diff(y(x),x) - y(x)^2 - x*(x-2)*y(x)=0,y(x), singsol=all)� �

y(x) = x2

c1x− c1 + 1

3 Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 25� �
DSolve[x^2*(x-1)*y'[x] - y[x]^2 - x*(x-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

c1(−x) + 1 + c1

y(x) → 0
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53.1.177 problem 178
Internal problem ID [7758]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 178.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x
(
x2 − 1

)
y′ + 2

(
x2 − 1

)
y2 −

(
3x2 − 5

)
y + x2 − 3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 61� �
dsolve(2*x*(x^2-1)*diff(y(x),x) + 2*(x^2-1)*y(x)^2 - (3*x^2-5)*y(x) + x^2 - 3=0,y(x), singsol=all)� �

y(x) = 1− 2
√
x

√
x− 1

√
x+ 1

c1 −
2EllipticF

(√
x+ 1 ,

√
2
2

)√
−x

√
2
√
1− x

√
x− 1

√
x


3 Solution by Mathematica
Time used: 20.302 (sec). Leaf size: 54� �
DSolve[2*x*(x^2-1)*y'[x] + 2*(x^2-1)*y[x]^2 - (3*x^2-5)*y[x] + x^2 - 3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 +
√
x√

1− x2
(
2
√
x 2F1

(1
4 ,

1
2 ;

5
4 ;x2

)
+ c1

)
y(x) → 1
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53.1.178 problem 179
Internal problem ID [7759]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 179.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

3x
(
x2 − 1

)
y′ + xy2 −

(
x2 + 1

)
y − 3x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 145� �
dsolve(3*x*(x^2-1)*diff(y(x),x) + x*y(x)^2 - (x^2+1)*y(x) - 3*x=0,y(x), singsol=all)� �
y(x) =

(35c1x4 − 35c1x2) hypergeom
([11

6 ,
13
6

]
,
[7
3

]
, x2)

8x 1
3

(
hypergeom

([5
6 ,

7
6

]
,
[4
3

]
, x2
)
x

2
3 c1 + hypergeom

([1
2 ,

5
6

]
,
[2
3

]
, x2
))

+
(40c1x2 − 16c1) hypergeom

([5
6 ,

7
6

]
,
[4
3

]
, x2)+ (30x 10

3 − 30x 4
3

)
hypergeom

([3
2 ,

11
6

]
,
[5
3

]
, x2)+ 24 hypergeom

([1
2 ,

5
6

]
,
[2
3

]
, x2)x 4

3

8x 1
3

(
hypergeom

([5
6 ,

7
6

]
,
[4
3

]
, x2
)
x

2
3 c1 + hypergeom

([1
2 ,

5
6

]
,
[2
3

]
, x2
))
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3 Solution by Mathematica
Time used: 3.166 (sec). Leaf size: 715� �
DSolve[3*x*(x^2-1)*y'[x] + x*y[x]^2 - (x^2+1)*y[x] - 3*x==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
2

 6(x2 − 1) exp
(
−2
∫ x

1 Root
[
125K[1]8 − 164K[1]6 + 70K[1]4 − 20K[1]2 + (1296K[1]12 − 5184K[1]10 + 7776K[1]8 − 5184K[1]6 + 1296K[1]4)#14 + (−3456K[1]11 + 12096K[1]9 − 15552K[1]7 + 8640K[1]5 − 1728K[1]3)#13 + (3240K[1]10 − 9504K[1]8 + 9936K[1]6 − 4320K[1]4 + 648K[1]2)#12 + (−1200K[1]9 + 2736K[1]7 − 2160K[1]5 + 720K[1]3 − 96K[1])#1+ 5&, 1

]
dK[1]

)∫ x

1 exp
(
−2
∫ K[2]
1 Root

[
125K[1]8 − 164K[1]6 + 70K[1]4 − 20K[1]2 + (1296K[1]12 − 5184K[1]10 + 7776K[1]8 − 5184K[1]6 + 1296K[1]4)#14 + (−3456K[1]11 + 12096K[1]9 − 15552K[1]7 + 8640K[1]5 − 1728K[1]3)#13 + (3240K[1]10 − 9504K[1]8 + 9936K[1]6 − 4320K[1]4 + 648K[1]2)#12 + (−1200K[1]9 + 2736K[1]7 − 2160K[1]5 + 720K[1]3 − 96K[1])#1+ 5&, 1

]
dK[1]

)
dK[2] + c1

+ 6
(
x2 − 1

)
Root

[
#14

(
1296x12 − 5184x10 + 7776x8 − 5184x6 + 1296x4)

+#13
(
−3456x11 + 12096x9 − 15552x7 + 8640x5 − 1728x3)

+#12
(
3240x10 − 9504x8 + 9936x6 − 4320x4 + 648x2)

+#1
(
−1200x9+2736x7− 2160x5+720x3− 96x

)
+125x8− 164x6+70x4− 20x2+5&, 1

]
− 5x+ 1

x


y(x) → 1

2

(
6
(
x2 − 1

)
Root

[
#14

(
1296x12 − 5184x10 + 7776x8 − 5184x6 + 1296x4)
+#13

(
−3456x11 + 12096x9 − 15552x7 + 8640x5 − 1728x3)

+#12
(
3240x10 − 9504x8 + 9936x6 − 4320x4 + 648x2)

+#1
(
−1200x9 + 2736x7 − 2160x5 + 720x3 − 96x

)
+ 125x8 − 164x6 + 70x4 − 20x2

+ 5&, 1
]
− 5x+ 1

x

)
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53.1.179 problem 180
Internal problem ID [7760]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 180.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve (
x2a+ bx+ c

)
(xy′ − y)− y2 + x2 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 58� �
dsolve((a*x^2+b*x+c)*(x*diff(y(x),x)-y(x)) - y(x)^2 + x^2=0,y(x), singsol=all)� �

y(x) = − tanh

c1
√
4ac− b2 + 2arctan

(
2ax+b√
4ac− b2

)
√
4ac− b2

x

3 Solution by Mathematica
Time used: 1.321 (sec). Leaf size: 62� �
DSolve[(a*x^2+b*x+c)*(x*y'[x]-y[x]) - y[x]^2 + x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh

2ArcTan
(

2ax+b√
4ac− b2

)
√
4ac− b2

+ c1


y(x) → −x

y(x) → x
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53.1.180 problem 181
Internal problem ID [7761]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 181.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

x4(y′ + y2
)
+ a = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(x^4*(diff(y(x),x)+y(x)^2) + a=0,y(x), singsol=all)� �

y(x) = −

√
a tan

(√
a (c1x−1)

x

)
− x

x2

3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 126� �
DSolve[x^4*(y'[x]+y[x]^2) + a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ i

√
−a c1

)
cos
(√

a
x

)
+

(
a−i

√
−a c1x

)
sin
(√

a
x

)
√
a

x2
(
cos
(√

a
x

)
− ic1 sinh

(√
−a
x

))

y(x) →
x−

√
a cot

(√
a
x

)
x2
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53.1.181 problem 182
Internal problem ID [7762]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 182.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
x3 − 1

)
y′ − 2xy2 + y + x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 18� �
dsolve(x*(x^3-1)*diff(y(x),x) - 2*x*y(x)^2 + y(x) + x^2=0,y(x), singsol=all)� �

y(x) = (c1 + x)x
c1x2 + 1

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 31� �
DSolve[x*(x^3-1)*y'[x] - 2*x*y[x]^2 + y[x] + x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(1 + 2c1x)
x2 + 2c1

y(x) → x2
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53.1.182 problem 183
Internal problem ID [7763]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 183.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
2x4 − x

)
y′ − 2

(
x3 − 1

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 18� �
dsolve((2*x^4-x)*diff(y(x),x) - 2*(x^3-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2

(2x3 − 1)
1
3

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 27� �
DSolve[(2*x^4-x)*y'[x] - 2*(x^3-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
2

3
√
1− 2x3

y(x) → 0
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53.1.183 problem 184
Internal problem ID [7764]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 184.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
x2a+ bx+ c

)2 (
y′ + y2

)
+ A = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 846� �
dsolve((a*x^2+b*x+c)^2*(diff(y(x),x)+y(x)^2) + A=0,y(x), singsol=all)� �
y(x) =

−

2

−i
√
4ac− b2

(
i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

√
−4ac− b2 + 4A

a2
c1a+ i

√
4ac− b2

(
i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

√
−4ac− b2 + 4A

a2
a+ 2

(
i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

−4ac+ b2 c1ax+ 2
(

i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

−4ac+ b2 ax+
(

i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

−4ac+ b2 c1b+
(

i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

−4ac+ b2 b

 a

√
−4ac+ b2

(
2ax+ b+ i

√
4ac− b2

)(
i
√
4ac− b2 − 2ax− b

)c1

(
i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 +

(
i

√
4ac− b2 −2ax−b

2ax+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2
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3 Solution by Mathematica
Time used: 2.832 (sec). Leaf size: 312� �
DSolve[(a*x^2+b*x+c)^2*(y'[x]+y[x]^2) + A==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2
(
−4ac−4A+b2

)

1+c1

√
b2 − 4ac

√
1− 4A

b2 − 4ac exp


2

√
4ac− b2

√
1− 4A

b2 − 4ac ArcTan

 2ax+b√
4ac− b2


√
b2 − 4ac



+ 2ax
√
b2 − 4ac

√
1− 4A

b2 − 4ac + b
√
b2 − 4ac

√
1− 4A

b2 − 4ac + 4ac+ 4A− b2

2
√
b2 − 4ac

√
1− 4A

b2 − 4ac (x(ax+ b) + c)

y(x) →
−
√
b2 − 4ac

√
1− 4A

b2 − 4ac + 2ax+ b

2(x(ax+ b) + c)
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53.1.184 problem 185
Internal problem ID [7765]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 185.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

x7y′ + 5x3y2 + 2
(
x2 + 1

)
y3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
dsolve(x^7*diff(y(x),x) + 2*(x^2+1)*y(x)^3 + 5*x^3*y(x)^2=0,y(x), singsol=all)� �

c1 +
x((

1
x
+ x2

y(x)

)2
+ 1
) 1

4
+

(x3 + y(x)) hypergeom
([1

2 ,
5
4

]
,
[3
2

]
,−

(
x3+y(x)

)2
x2y(x)2

)
2xy(x) = 0

3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 123� �
DSolve[x^7*y'[x] + 2*(x^2+1)*y[x]^3 + 5*x^3*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =
1
2

4

√
1−

(
ix2

y(x) +
i

x

)2 (
ix2

y(x) +
i
x

)
2F1

(
1
2 ,

5
4 ;

3
2 ;
(

ix2

y(x) +
i
x

)2)
+ ix

4

√
−1 +

(
ix2

y(x) +
i

x

)2
, y(x)



9965



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.185 problem 186
Internal problem ID [7766]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 186.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Riccati]

Solve

xny′ + y2 − (n− 1)xn−1y + x2n−2 = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 17� �
dsolve(x^n*diff(y(x),x) + y(x)^2 -(n-1)*x^(n-1)*y(x) + x^(2*n-2)=0,y(x), singsol=all)� �

y(x) = tan (− ln(x) + c1)xn−1

3 Solution by Mathematica
Time used: 0.603 (sec). Leaf size: 19� �
DSolve[x^n*y'[x] + y[x]^2 -(n-1)*x^(n-1)*y[x] + x^(2*n-2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xn−1 tan(− log(x) + c1)
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53.1.186 problem 187
Internal problem ID [7767]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 187.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Riccati]

Solve

xny′ − ay2 − b x2n−2 = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 76� �
dsolve(x^n*diff(y(x),x) - a*y(x)^2 - b*x^(2*n-2)=0,y(x), singsol=all)� �
y(x)

=

(
− tan

(
− ln(x)

√
4ab− n2 + 2n− 1

2 + c1

√
4ab− n2 + 2n− 1

2

)√
4ab− n2 + 2n− 1 + n− 1

)
xn−1

2a

3 Solution by Mathematica
Time used: 0.515 (sec). Leaf size: 166� �
DSolve[x^n*y'[x]- a*y[x]^2 - b*x^(2*n-2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

xn−1

2
√
a
√
b c1

√
(n− 1)2

ab
− 4

x
√
a

√
b

√
(n−1)2

ab
−4 +c1

−
√
a
√
b

√
(n− 1)2

ab
− 4 + n− 1


2a

y(x) →
xn−1

(
√
a
√
b

√
(n− 1)2

ab
− 4 + n− 1

)
2a
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53.1.187 problem 188
Internal problem ID [7768]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 188.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Abel]

Solve

x2n+1y′ − ay3 − b x3n = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(x^(2*n+1)*diff(y(x),x) - a*y(x)^3 - b*x^(3*n)=0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x) + c1 +

∫ _Z 1
_a3a− n_a + b

d_a
)
xn

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 105� �
DSolve[x^(2*n+1)*y'[x] - a*y[x]^3 - b*x^(3*n)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−RootSum

−#13 +#1 3

√
n3

ab2

− 1&,

log
(
y(x) 3

√
ax−3n

b
−#1

)
3

√
n3

ab2
− 3#12

&

 = bxn log(x) 3

√
ax−3n

b
+ c1, y(x)
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53.1.188 problem 189
Internal problem ID [7769]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 189.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

xm(−1+n)+ny′ − ayn − b xn(m+1) = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 61� �
dsolve(x^(m*(n-1)+n)*diff(y(x),x) - a*y(x)^n - b*x^(n*(m+1))=0,y(x), singsol=all)� �

∫ y(x)

_b

xnxmn

− (b xmx− (m+ 1)_a)xnxmn − a xmx_and_a + ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 91� �
DSolve[x^(m*(n-1)+n)*y'[x] - a*y[x]^n - b*x^(n*(m+1))==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫
(

ax−((m+1)n)
b

) 1
n
y(x)

1

1

K[1]n −
(

b1−n(m+1)n
a

) 1
n
K[1] + 1

dK[1] = bxm+1 log(x)
(
ax−((m+1)n)

b

) 1
n

+ c1, y(x)
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53.1.189 problem 190
Internal problem ID [7770]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 190.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
x2 − 1 y′ −

√
y2 − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve(sqrt(x^2-1)*diff(y(x),x) - sqrt(y(x)^2-1)=0,y(x), singsol=all)� �

ln
(
x+

√
x2 − 1

)
− ln

(
y(x) +

√
−1 + y(x)2

)
+ c1 = 0

3 Solution by Mathematica
Time used: 1.429 (sec). Leaf size: 130� �
DSolve[Sqrt[x^2-1]*y'[x] - Sqrt[y[x]^2-1]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) →
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) → −1

y(x) → 1
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53.1.190 problem 191
Internal problem ID [7771]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 191.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve
√
−x2 + 1 y′ − y

√
y2 − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(sqrt(1-x^2)*diff(y(x),x) - y(x)*sqrt(y(x)^2-1)=0,y(x), singsol=all)� �

arcsin(x) + arctan
(

1√
−1 + y(x)2

)
+ c1 = 0

3 Solution by Mathematica
Time used: 1.756 (sec). Leaf size: 74� �
DSolve[Sqrt[1-x^2]*y'[x] - y[x]*Sqrt[y[x]^2-1]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
sec2

(
ArcTan

(
x√

1− x2

)
+ c1

)

y(x) →

√
sec2

(
ArcTan

(
x√

1− x2

)
+ c1

)
y(x) → −1

y(x) → 0

y(x) → 1
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53.1.191 problem 192
Internal problem ID [7772]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 192.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve
√
a2 + x2 y′ + y −

√
a2 + x2 + x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(sqrt(x^2+a^2)*diff(y(x),x) + y(x) - sqrt(x^2+a^2) + x=0,y(x), singsol=all)� �

y(x) =
a2 ln

(
x+

√
a2 + x2

)
+ c1

x+
√
a2 + x2

3 Solution by Mathematica
Time used: 8.135 (sec). Leaf size: 73� �
DSolve[Sqrt[x^2+a^2]*y'[x] + y[x] - Sqrt[x^2+a^2] + x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
1− x√

a2 + x2

(∫ x

1

√
a2

a2 +K[1]2 dK[1] + c1

)
√

x√
a2 + x2

+ 1
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53.1.192 problem 193
Internal problem ID [7773]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 193.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

xy′ ln(x) + y − ax(ln(x) + 1) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 14� �
dsolve(x*diff(y(x),x)*ln(x) + y(x) - a*x*(ln(x)+1)=0,y(x), singsol=all)� �

y(x) = ax+ c1
ln(x)

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 16� �
DSolve[x*y'[x]*Log[x] + y[x] - a*x*(Log[x]+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax+ c1
log(x)
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53.1.193 problem 194
Internal problem ID [7774]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 194.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ ln(x)− y2 ln(x)−
(
2 ln(x)2 + 1

)
y − ln(x)3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)*ln(x) - y(x)^2*ln(x) - (2*ln(x)^2+1)*y(x) - ln(x)^3=0,y(x), singsol=all)� �

y(x) = − ln(x) (ln(x)2 + c1 + 2)
ln(x)2 + c1

3 Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 31� �
DSolve[x*y'[x]*Log[x] - y[x]^2*Log[x] - (2*Log[x]^2+1)*y[x] - Log[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)
(
−1− 2

log2(x) + 2c1

)
y(x) → − log(x)
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53.1.194 problem 195
Internal problem ID [7775]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 195.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

sin(x)y′ − y2
(
sin2(x)

)
+ (cos(x)− 3 sin(x)) y + 4 = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 28� �
dsolve(sin(x)*diff(y(x),x) - y(x)^2*sin(x)^2 + (cos(x) - 3*sin(x))*y(x) + 4=0,y(x), singsol=all)� �

y(x) = − 4(e5xc1 + 1)
sin(x) (e5xc1 − 4)

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 32� �
DSolve[Sin[x]*y'[x] - y[x]^2*Sin[x]^2 + (Cos[x] - 3*Sin[x])*y[x] + 4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−4 + 1

1
5 + c1e5x

)
csc(x)

y(x) → −4 csc(x)
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53.1.195 problem 196
Internal problem ID [7776]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 196.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ cos(x) + y + (1 + sin(x)) cos(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(cos(x)*diff(y(x),x) + y(x) + (1 + sin(x))*cos(x)=0,y(x), singsol=all)� �

y(x) = sin(x) + 2 ln (cos(x))− 2 ln (sec(x) + tan(x)) + c1
sec(x) + tan(x)

3 Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 40� �
DSolve[Cos[x]*y'[x] + y[x] + (1 + Sin[x])*Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2 tanh−1(tan(x2 ))(sin(x) + 4 log
(
cos
(x
2

)
− sin

(x
2

))
+ c1

)

9976



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.196 problem 197
Internal problem ID [7777]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 197.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ cos(x)− y4 − y sin(x) = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 364� �
dsolve(cos(x)*diff(y(x),x) - y(x)^4 - y(x)*sin(x)=0,y(x), singsol=all)� �

y(x) =

(
cos(x) (c1(sin4(x)) + 2 cos(x) (sin3(x))− 2(sin2(x)) c1 − 3 sin(x) cos(x) + c1)2

) 1
3

c1 (sin4(x)) + 2 cos(x) (sin3(x))− 2 (sin2(x)) c1 − 3 sin(x) cos(x) + c1

y(x) = −

(
cos(x) (c1(sin4(x)) + 2 cos(x) (sin3(x))− 2(sin2(x)) c1 − 3 sin(x) cos(x) + c1)2

) 1
3

2 (c1 (sin4(x)) + 2 cos(x) (sin3(x))− 2 (sin2(x)) c1 − 3 sin(x) cos(x) + c1)

−
i
√
3
(
cos(x) (c1(sin4(x)) + 2 cos(x) (sin3(x))− 2(sin2(x)) c1 − 3 sin(x) cos(x) + c1)2

) 1
3

2 (c1 (sin4(x)) + 2 cos(x) (sin3(x))− 2 (sin2(x)) c1 − 3 sin(x) cos(x) + c1)

y(x) = −

(
cos(x) (c1(sin4(x)) + 2 cos(x) (sin3(x))− 2(sin2(x)) c1 − 3 sin(x) cos(x) + c1)2

) 1
3

2 (c1 (sin4(x)) + 2 cos(x) (sin3(x))− 2 (sin2(x)) c1 − 3 sin(x) cos(x) + c1)

+
i
√
3
(
cos(x) (c1(sin4(x)) + 2 cos(x) (sin3(x))− 2(sin2(x)) c1 − 3 sin(x) cos(x) + c1)2

) 1
3

2c1 (sin4(x)) + 4 cos(x) (sin3(x))− 4 (sin2(x)) c1 − 6 sin(x) cos(x) + 2c1
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3 Solution by Mathematica
Time used: 0.499 (sec). Leaf size: 97� �
DSolve[Cos[x]*y'[x] - y[x]^4 - y[x]*Sin[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√

− sin(x)(cos(2x) + 2) + c1 cos3(x)

y(x) → −
3
√
−1

3
√
− sin(x)(cos(2x) + 2) + c1 cos3(x)

y(x) → (−1)2/3
3
√

− sin(x)(cos(2x) + 2) + c1 cos3(x)

y(x) → 0
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53.1.197 problem 198
Internal problem ID [7778]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 198.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

cos(x) sin(x)y′ − y −
(
sin3(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 13� �
dsolve(sin(x)*cos(x)*diff(y(x),x) - y(x) - sin(x)^3=0,y(x), singsol=all)� �

y(x) = (− cos(x) + c1) tan(x)

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 15� �
DSolve[Sin[x]*Cos[x]*y'[x] - y[x] - Sin[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sin(x) + c1 tan(x)

9979



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.198 problem 199
Internal problem ID [7779]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 199.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin (2x) y′ + sin (2y) = 0

3 Solution by Maple
Time used: 0.407 (sec). Leaf size: 105� �
dsolve(sin(2*x)*diff(y(x),x) + sin(2*y(x))=0,y(x), singsol=all)� �

y(x) =
arctan

(
− 2c1(sin(4x)+2 sin(2x))

c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3 ,
c21 cos(4x)−c21+cos(4x)+4 cos(2x)+3
c21 cos(4x)−c21−cos(4x)−4 cos(2x)−3

)
2

3 Solution by Mathematica
Time used: 5.281 (sec). Leaf size: 85� �
DSolve[Sin[2*x]*y'[x] + Sin[2*y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
e2c1 cot(x)

)
y(x) → 0

y(x) → 1
2π(−1)

⌊
1
2−

arg(cot(x))
π

⌋

y(x) → 1
2π
(
(−1)

⌊
arg(cot(x))

π
+ 1

2

⌋
− (−1)

⌊
1
2−

arg(tan(x))
π

⌋)
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53.1.199 problem 200
Internal problem ID [7780]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 200.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve (
a
(
sin2(x)

)
+ b
)
y′ + ay sin (2x) + Ax

(
a
(
sin2(x)

)
+ c
)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 56� �
dsolve((a*sin(x)^2+b)*diff(y(x),x) + a*y(x)*sin(2*x) + A*x*(a*sin(x)^2+c)=0,y(x), singsol=all)� �

y(x) = −2Axa sin (2x) + 2Aax2 + 4cAx2 − Aa cos (2x)− 8c1
4a cos (2x)− 4a− 8b

3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 55� �
DSolve[(a*Sin[x]^2+b)*y'[x] + a*y[x]*Sin[2*x] + A*x*(a*Sin[x]^2+c)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2Ax2(a+ 2c)− aA(2x sin(2x) + cos(2x)) + 4c1
4a cos(2x)− 4(a+ 2b)
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53.1.200 problem 201
Internal problem ID [7781]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 201.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

2f(x)y′ + 2f(x)y2 − f ′(x)y − 2f(x)2 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 23� �
dsolve(2*f(x)*diff(y(x),x)+2*f(x)*y(x)^2-diff(f(x),x)*y(x)-2*f(x)^2=0,y(x), singsol=all)� �

y(x) = i tan
(
−i

(∫ √
f(x) dx

)
+ c1

)√
f(x)

3 Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 39� �
DSolve[2*f[x]*y'[x]+2*f[x]*y[x]^2-f'[x]*y[x]-2*f[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i
√

f(x) tan
(
i

∫ x

1
−
√
f(K[1]) dK[1] + c1

)
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53.1.201 problem 202
Internal problem ID [7782]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 202.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

f(x)y′ + g(x)s(y) + h(x) = 0

7 Solution by Maple� �
dsolve(f(x)*diff(y(x),x)+g(x)*s(y(x))+h(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y'[x]+g[x]*s[y[x]]+h[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

9983



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.202 problem 203
Internal problem ID [7783]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 203.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

y′y + y + x3 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+y(x)+x^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+y[x]+x^3==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.203 problem 204
Internal problem ID [7784]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 204.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class A]]

Solve

y′y + ay + x = 0

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 92� �
dsolve(y(x)*diff(y(x),x)+a*y(x)+x=0,y(x), singsol=all)� �

y(x) = RootOf
(
_Z 2

−e
RootOf

(
x2
((

tanh2
(√

(a−2)(a+2) (2c1+_Z+2 ln(x))
2a

))
a2−4

(
tanh2

(√
(a−2)(a+2) (2c1+_Z+2 ln(x))

2a

))
−a2−4 e_Z+4

))

+ 1 + a_Z
)
x

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 70� �
DSolve[y[x]*y'[x]+a*y[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
ay(x)
x

+ y(x)2
x2 + 1

)
−

aArcTan
(

a+ 2y(x)
x√

4− a2

)
√
4− a2

= − log(x) + c1, y(x)
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53.1.204 problem 205
Internal problem ID [7785]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 205.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

y′y + ay + (a2 − 1)x
4 + b xn = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+a*y(x)+(a^2-1)/(4)*x+b*x^n=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*y[x]+(a^2-1)/(4)*x+b*x^n==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.205 problem 206
Internal problem ID [7786]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 206.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

y′y + ay + b ex − 2a = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+a*y(x)+b*exp(x)-2*a=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*y[x]+b*Exp[x]-2*a==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.206 problem 207
Internal problem ID [7787]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 207.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

y′y + y2 + 4x(1 + x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 37� �
dsolve(y(x)*diff(y(x),x)+y(x)^2+4*x*(x+1)=0,y(x), singsol=all)� �

y(x) =
√

c1e−2x − 4x2

y(x) = −
√

c1e−2x − 4x2

3 Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 47� �
DSolve[y[x]*y'[x]+y[x]^2+4*x*(x+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−4x2 + c1e−2x

y(x) →
√
−4x2 + c1e−2x
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53.1.207 problem 208
Internal problem ID [7788]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 208.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′y + ay2 − b cos (c+ x) = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 116� �
dsolve(y(x)*diff(y(x),x)+a*y(x)^2-b*cos(x+c)=0,y(x), singsol=all)� �

y(x) =
√

(4a2 + 1) (4 e−2axc1a2 + 4 cos (x+ c) ab+ e−2axc1 + 2 sin (x+ c) b)
4a2 + 1

y(x) = −
√

(4a2 + 1) (4 e−2axc1a2 + 4 cos (x+ c) ab+ e−2axc1 + 2 sin (x+ c) b)
4a2 + 1

3 Solution by Mathematica
Time used: 1.466 (sec). Leaf size: 106� �
DSolve[y[x]*y'[x]+a*y[x]^2-b*Cos[x+c]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

(4a2 + 1) c1e−2ax + 4ab cos(c+ x) + 2b sin(c+ x)√
4a2 + 1

y(x) →
√

(4a2 + 1) c1e−2ax + 4ab cos(c+ x) + 2b sin(c+ x)√
4a2 + 1
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53.1.208 problem 209
Internal problem ID [7789]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 209.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′y −
√

ay2 + b = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(y(x)*diff(y(x),x)-sqrt(a*y(x)^2+b)=0,y(x), singsol=all)� �

x−
√

ay(x)2 + b

a
+ c1 = 0

3 Solution by Mathematica
Time used: 0.442 (sec). Leaf size: 94� �
DSolve[y[x]*y'[x]-Sqrt[a*y[x]^2+b]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−b+ a2(x+ c1)2√

a

y(x) →
√
−b+ a2(x+ c1)2√

a

y(x) → − i
√
b√
a

y(x) → i
√
b√
a
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53.1.209 problem 210
Internal problem ID [7790]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 210.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′y + xy2 − 4x = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x)+x*y(x)^2-4*x=0,y(x), singsol=all)� �

y(x) =
√

e−x2c1 + 4

y(x) = −
√

e−x2c1 + 4

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 57� �
DSolve[y[x]*y'[x]+x*y[x]^2-4*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

4 + e−x2+2c1

y(x) →
√

4 + e−x2+2c1

y(x) → −2

y(x) → 2
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53.1.210 problem 211
Internal problem ID [7791]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 211.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′y − x e
x
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(y(x)*diff(y(x),x)-x*exp(x/y(x))=0,y(x), singsol=all)� �

y(x) = RootOf
(
−

(∫ _Z _a
−_a2 + e

1
_a

d_a
)

+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 41� �
DSolve[y[x]*y'[x]-x*Exp[x/y[x]]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

K[1]
K[1]2 − e

1
K[1]

dK[1] = − log(x) + c1, y(x)
]
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53.1.211 problem 212
Internal problem ID [7792]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 212.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′y + x+ f
(
x2 + y2

)
g(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve(y(x)*diff(y(x),x)+f(x^2+y(x)^2)*g(x)+x=0,y(x), singsol=all)� �

∫ y(x)

_b

_a
f (_a2 + x2)d_a +

∫
g(x)dx− c1 = 0

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 95� �
DSolve[y[x]*y'[x]+f[x^2+y[x]^2]*g[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
K[2]

f (x2 +K[2]2) −
∫ x

1
−2K[1]K[2]f ′(K[1]2 +K[2]2)

f (K[1]2 +K[2]2)2
dK[1]

)
dK[2]

+
∫ x

1

(
g(K[1]) + K[1]

f (K[1]2 + y(x)2)

)
dK[1] = c1, y(x)

]
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53.1.212 problem 213
Internal problem ID [7793]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 213.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(1 + y) y′ − y − x = 0

3 Solution by Maple
Time used: 1.381 (sec). Leaf size: 73� �
dsolve((y(x)+1)*diff(y(x),x)-y(x)-x=0,y(x), singsol=all)� �

−
ln
(
− (x−1)2−(x−1)(−y(x)−1)−(−y(x)−1)2

(x−1)2

)
2

−

√
5 arctanh

(
(−2y(x)−3+x)

√
5

5x−5

)
5 − ln (x− 1)− c1 = 0

3 Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 71� �
DSolve[(y[x]+1)*y'[x]-y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
x2 − y(x)2 + (x− 3)y(x)− x− 1

(x− 1)2

)

+ log(1− x) =
tanh−1

(
y(x)+2x−1√
5 (y(x)+1)

)
√
5

+ c1, y(x)
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53.1.213 problem 214
Internal problem ID [7794]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 214.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(y + x− 1) y′ − y + 2x+ 3 = 0

3 Solution by Maple
Time used: 1.283 (sec). Leaf size: 56� �
dsolve((y(x)+x-1)*diff(y(x),x)-y(x)+2*x+3=0,y(x), singsol=all)� �
y(x) = 5

3

−
tan

(
RootOf

(√
2 ln

(
2(tan2 (_Z )) (3x+ 2)2 + 2(3x+ 2)2

)
+ 2

√
2 c1 − 2_Z

))
(3x+ 2)

√
2

3

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 78� �
DSolve[(y[x]+x-1)*y'[x]-y[x]+2*x+3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
√
2 ArcTan

(
−y(x) + 2x+ 3√
2 (y(x) + x− 1)

)
= 2 log

(
6x2 + 3y(x)2 − 10y(x) + 8x+ 11

(3x+ 2)2

)
+ 4 log(3x+ 2) + 3c1, y(x)

]
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53.1.214 problem 215
Internal problem ID [7795]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 215.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(y + 2x− 2) y′ − y + x+ 1 = 0

3 Solution by Maple
Time used: 0.406 (sec). Leaf size: 59� �
dsolve((y(x)+2*x-2)*diff(y(x),x)-y(x)+x+1=0,y(x), singsol=all)� �
y(x) = 3

2

+

√
3 (3x− 1) tan

(
RootOf

(√
3 ln

(
3(3x−1)2

4 + 3
(
tan2(_Z)

)
(3x−1)2

4

)
+ 2

√
3 c1 + 6_Z

))
6

− x

2

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 80� �
DSolve[(y[x]+2*x-2)*y'[x]-y[x]+x+1==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
6
√
3 ArcTan

(
4− 3y(x)√

3 (y(x) + 2x− 2)

)
=3 log

(
3x2 + 3y(x)2 + 3(x− 3)y(x)− 6x+ 7

(1− 3x)2

)
+ 6 log(3x− 1) + 2c1, y(x)

]
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53.1.215 problem 216
Internal problem ID [7796]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 216.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(y − 2x+ 1) y′ + y + x = 0

3 Solution by Maple
Time used: 0.403 (sec). Leaf size: 59� �
dsolve((y(x)-2*x+1)*diff(y(x),x)+y(x)+x=0,y(x), singsol=all)� �
y(x) = −1

2 + x

2

−

√
3 (3x− 1) tan

(
RootOf

(√
3 ln

(
3(3x−1)2

4 + 3
(
tan2(_Z)

)
(3x−1)2

4

)
+ 2

√
3 c1 + 6_Z

))
6

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 82� �
DSolve[(y[x]-2*x+1)*y'[x]+y[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
6
√
3 ArcTan

(
3y(x) + 1√

3 (−y(x) + 2x− 1)

)
=3 log

(
3x2 + 3y(x)2 − 3(x− 1)y(x)− 3x+ 1

(1− 3x)2

)
+ 6 log(3x− 1) + 2c1, y(x)

]
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53.1.216 problem 217
Internal problem ID [7797]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 217.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve (
−x2 + y

)
y′ − x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 23� �
dsolve((y(x)-x^2)*diff(y(x),x)-x=0,y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
−4c1e−2x2−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 29� �
DSolve[(y[x]-x^2)*y'[x]-x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−e−2x2−1+c1

))
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53.1.217 problem 218
Internal problem ID [7798]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 218.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class A]]

Solve (
−x2 + y

)
y′ + 4yx = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 53� �
dsolve((y(x)-x^2)*diff(y(x),x)+4*x*y(x)=0,y(x), singsol=all)� �

y(x) = −
c1

(√
c21 − 4x2 − c1

)
2 − x2

y(x) =
c1

(
c1 +

√
c21 − 4x2

)
2 − x2

9999
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3 Solution by Mathematica
Time used: 1.797 (sec). Leaf size: 206� �
DSolve[(y[x]-x^2)*y'[x]+4*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2

1 + 2− 2i
i

√
2√

e
2c1
9 x2 − i

− (1− i)



y(x) → x2

1 + 2− 2i

(−1 + i)− i

√
2√

e
2c1
9 x2 − i



y(x) → x2

1 + 2− 2i

(−1 + i)−
√
2√

e
2c1
9 x2 + i



y(x) → x2

1 + 2− 2i√
2√

e
2c1
9 x2 + i

− (1− i)


y(x) → 0

y(x) → −x2
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53.1.218 problem 219
Internal problem ID [7799]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 219.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

(y + g(x)) y′ − f2(x)y2 − f1(x)y − f0(x) = 0

7 Solution by Maple� �
dsolve((y(x)+g(x))*diff(y(x),x)-f__2(x)*y(x)^2-f__1(x)*y(x)-f__0(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]+g[x])*y'[x]-f2[x]*y[x]^2-f1[x]*y[x]-f0[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.219 problem 220
Internal problem ID [7800]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 220.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2y′y − xy2 − x3 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 43� �
dsolve(2*y(x)*diff(y(x),x)-x*y(x)^2-x^3=0,y(x), singsol=all)� �

y(x) =
√

ex2
2 c1 − x2 − 2

y(x) = −
√
ex2

2 c1 − x2 − 2

3 Solution by Mathematica
Time used: 0.497 (sec). Leaf size: 57� �
DSolve[2*y[x]*y'[x]-x*y[x]^2-x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + c1e

x2
2 − 2

y(x) →
√

−x2 + c1e
x2
2 − 2

10002
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53.1.220 problem 221
Internal problem ID [7801]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 221.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2y + x+ 1) y′ − 2y − x+ 1 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 21� �
dsolve((2*y(x)+x+1)*diff(y(x),x)-(2*y(x)+x-1)=0,y(x), singsol=all)� �

y(x) = −x

2 +
2LambertW

(
e−

1
4 e

9x
4 c1

4

)
3 + 1

6

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 30� �
DSolve[(2*y[x]+x+1)*y'[x]-(2*y[x]+x-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
4ProductLog

(
−e

9x
4 −1+c1

)
− 3x+ 1

)
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53.1.221 problem 222
Internal problem ID [7802]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 222.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2y + x+ 7) y′ − y + 2x+ 4 = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 31� �
dsolve((2*y(x)+x+7)*diff(y(x),x)-y(x)+2*x+4=0,y(x), singsol=all)� �

y(x) = −2− tan
(
RootOf

(
ln
(

1
cos (_Z )2

)
− _Z + 2 ln (3 + x) + 2c1

))
(3 + x)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 65� �
DSolve[(2*y[x]+x+7)*y'[x]-y[x]+2*x+4==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2ArcTan

(
y(x)− 2(x+ 2)
2y(x) + x+ 7

)
+ 2 log

(
4(x2 + y(x)2 + 4y(x) + 6x+ 13)

5(x+ 3)2

)
+ 4 log(x+ 3) + 5c1 = 0, y(x)

]
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53.1.222 problem 223
Internal problem ID [7803]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 223.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(2y − x) y′ − y − 2x = 0

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 53� �
dsolve((2*y(x)-x)*diff(y(x),x)-y(x)-2*x=0,y(x), singsol=all)� �

y(x) =
c1x
2 −

√
5c21x2 + 4

2
c1

y(x) =
c1x
2 +

√
5c21x2 + 4

2
c1

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 102� �
DSolve[(2*y[x]-x)*y'[x]-y[x]-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
x−

√
5x2 − 4ec1

)
y(x) → 1

2

(
x+

√
5x2 − 4ec1

)
y(x) → 1

2

(
x−

√
5
√
x2
)

y(x) → 1
2

(√
5
√
x2 + x

)
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53.1.223 problem 224
Internal problem ID [7804]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 224.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(2y − 6x) y′ − y + 3x+ 2 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 35� �
dsolve((2*y(x)-6*x)*diff(y(x),x)-y(x)+3*x+2=0,y(x), singsol=all)� �

y(x) = e
−LambertW

(
− e

25x
4 e−1e−

25c1
4

2

)
+ 25x

4 −1− 25c1
4

5 + 3x− 2
5

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 29� �
DSolve[(2*y[x]-6*x)*y'[x]-y[x]+3*x+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x− 2
5

(
1 + ProductLog

(
−e

25x
4 −1+c1

))
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53.1.224 problem 225
Internal problem ID [7805]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 225.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(4y + 2x+ 3) y′ − 2y − x− 1 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 20� �
dsolve((4*y(x)+2*x+3)*diff(y(x),x)-2*y(x)-x-1=0,y(x), singsol=all)� �

y(x) = −x

2 + LambertW (e5e8xc1)
8 − 5

8

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 26� �
DSolve[(4*y[x]+2*x+3)*y'[x]-2*y[x]-x-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
ProductLog

(
−e8x−1+c1

)
− 4x− 5

)
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53.1.225 problem 226
Internal problem ID [7806]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 226.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(4y − 2x− 3) y′ + 2y − x− 1 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 21� �
dsolve((4*y(x)-2*x-3)*diff(y(x),x)+2*y(x)-x-1=0,y(x), singsol=all)� �

y(x) = x

2 − LambertW (−e5e8xc1)
8 + 5

8

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 28� �
DSolve[(4*y[x]-2*x-3)*y'[x]+2*y[x]-x-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
−ProductLog

(
−e8x−1+c1

)
+ 4x+ 5

)
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53.1.226 problem 227
Internal problem ID [7807]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 227.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(4y − 3x− 5) y′ − 3y + 7x+ 2 = 0

3 Solution by Maple
Time used: 0.504 (sec). Leaf size: 38� �
dsolve((4*y(x)-3*x-5)*diff(y(x),x)-3*y(x)+7*x+2=0,y(x), singsol=all)� �

y(x) = 29
19 −

−3(19x−7)c1
2 +

√
−19 (19x− 7)2 c21 + 4

2
38c1

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 69� �
DSolve[(4*y[x]-3*x-5)*y'[x]-3*y[x]+7*x+2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
3x− i

√
x(19x− 14)− 25− 16c1 + 5

)
y(x) → 1

4

(
3x+ i

√
x(19x− 14)− 25− 16c1 + 5

)
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53.1.227 problem 228
Internal problem ID [7808]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 228.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(4y + 11x− 11) y′ − 25y − 8x+ 62 = 0

3 Solution by Maple
Time used: 0.657 (sec). Leaf size: 377� �
dsolve((4*y(x)+11*x-11) *diff(y(x),x)-25*y(x)-8*x+62=0,y(x), singsol=all)� �
y(x) = 22

9

+

36(9x− 1)

−

64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3

27 − 16

27

64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3
− 19

27 + 2i
√
3


64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3

54 − 8

27

64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3




−3
(
64− 8748 (9x− 1)2 c1 + 108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

) 1
3

− 4864−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3
+ 24 + 162i

√
3


64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3

54 − 8

27

64−8748(9x−1)2c1+108

√
6561 (9x− 1)4 c21 − 96 (9x− 1)2 c1

 1
3


3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 1677� �
DSolve[(4*y[x]+11*x-11)*y'[x]-25*y[x]-8*x+62==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.228 problem 229
Internal problem ID [7809]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 229.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(12y − 5x− 8) y′ − 5y + 2x+ 3 = 0

3 Solution by Maple
Time used: 0.53 (sec). Leaf size: 33� �
dsolve((12*y(x)-5*x-8)*diff(y(x),x)-5*y(x)+2*x+3=0,y(x), singsol=all)� �

y(x) = −1−
−5(x+4)c1

12 +

√
(x+ 4)2 c21 + 24

12
c1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 73� �
DSolve[(12*y[x]-5*x-8)*y'[x]-5*y[x]+2*x+3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

(
5x− i

√
−x(x+ 8)− 16(4 + 9c1) + 8

)
y(x) → 1

12

(
5x+ i

√
−x(x+ 8)− 16(4 + 9c1) + 8

)
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53.1.229 problem 230
Internal problem ID [7810]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 230.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

ayy′ + by2 + f(x) = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 104� �
dsolve(a*y(x)*diff(y(x),x)+b*y(x)^2+f(x)=0,y(x), singsol=all)� �

y(x) =
e− 2bx

a

√
−e 2bx

a a

(
−c1a+ 2

(∫
e 2bx

a f(x)dx
))

a

y(x) = −
e− 2bx

a

√
−e 2bx

a a

(
−c1a+ 2

(∫
e 2bx

a f(x)dx
))

a

3 Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 98� �
DSolve[a*y[x]*y'[x]+b*y[x]^2+f[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−
bx
a

√
2
∫ x

1
−e

2bK[1]
a f(K[1])

a
dK[1] + c1

y(x) → e−
bx
a

√
2
∫ x

1
−e

2bK[1]
a f(K[1])

a
dK[1] + c1
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53.1.230 problem 231
Internal problem ID [7811]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 231.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(ay + bx+ c) y′ + αy + βx+ γ = 0

3 Solution by Maple
Time used: 0.327 (sec). Leaf size: 207� �
dsolve((a*y(x)+b*x+c)*diff(y(x),x)+alpha*y(x)+beta*x+gamma=0,y(x), singsol=all)� �
y(x)

=
−bγ + βc+

(x(aβ−bα)+aγ−αc)
(√

4aβ − α2 − 2bα− b2 tan
(
RootOf

(√
4aβ − α2 − 2bα− b2 ln

(
(x(aβ−bα)+aγ−αc)2

(
4aβ

(
tan2(_Z)

)
−α2(tan2(_Z)

)
−2αb

(
tan2(_Z)

)
−b2

(
tan2(_Z)

)
+4aβ−α2−2bα−b2

)
4a

)
+2c1

√
4aβ − α2 − 2bα− b2 +2_Zα−2_Zb

))
+α+b

)
2a

−aβ + bα
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3 Solution by Mathematica
Time used: 1.658 (sec). Leaf size: 260� �
DSolve[(a*y[x]+b*x+c)*y'[x]+\[Alpha]*y[x]+\[Beta]*x+\[Gamma]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



(b− α)2


−

2ArcTan


2(a(γ+βx)−αbx+α(−c))

ay(x)+bx+c
+α−b

(α−b)

√
4(aβ − αb)
(b− α)2 − 1

√
4(aβ − αb)
(b− α)2 − 1

− log
(

(ay(x)+bx+c)
(
(a(γ+βx)−αbx+α(−c))

(
a(γ+βx)−αbx+α(−c)

ay(x)+bx+c
+α−b

)
−(αb−aβ)(ay(x)+bx+c)

)
(−a(γ+βx)+αbx+αc)2

)


2(aβ − αb) = (b− α)2 log(a(γ + βx)− αbx+ α(−c))

aβ − αb

+ c1, y(x)
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53.1.231 problem 232
Internal problem ID [7812]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 232.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

xy′y + y2 + x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(x*y(x)*diff(y(x),x)+y(x)^2+x^2=0,y(x), singsol=all)� �

y(x) = −
√

−2x4 + 4c1
2x

y(x) =
√
−2x4 + 4c1

2x

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 46� �
DSolve[x*y[x]*y'[x]+y[x]^2+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−x4

2 + c1

x

y(x) →

√
−x4

2 + c1

x
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53.1.232 problem 233
Internal problem ID [7813]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 233.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Bernoulli]

Solve

xy′y − y2 + a x3 cos(x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 30� �
dsolve(x*y(x)*diff(y(x),x)-y(x)^2+a*x^3*cos(x)=0,y(x), singsol=all)� �

y(x) =
√

−2a sin(x) + c1 x

y(x) = −
√
−2a sin(x) + c1 x

3 Solution by Mathematica
Time used: 0.3 (sec). Leaf size: 38� �
DSolve[x*y[x]*y'[x]-y[x]^2+a*x^3*Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x
√

−2a sin(x) + c1

y(x) → x
√
−2a sin(x) + c1
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53.1.233 problem 234
Internal problem ID [7814]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 234.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

xy′y − y2 + yx+ x3 − 2x2 = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x)-y(x)^2+x*y(x)+x^3-2*x^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y[x]*y'[x]-y[x]^2+x*y[x]+x^3-2*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.234 problem 235
Internal problem ID [7815]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 235.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_exponential_symmetries], _rational, [_Abel, 2nd type, class B]]

Solve

(yx+ a) y′ + by = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 30� �
dsolve((x*y(x)+a)*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

c1 +
1

−e
y(x)
b bx+ a expIntegral

(
1,−y(x)

b

) = 0

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 40� �
DSolve[(x*y[x]+a)*y'[x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x = −
ae−

y(x)
b ExpIntegralEi

(
y(x)
b

)
b

+ c1e
− y(x)

b , y(x)



10018



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.235 problem 236
Internal problem ID [7816]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 236.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(4 + y) y′ − 2x− 2y − y2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 145� �
dsolve(x*(y(x)+4)*diff(y(x),x)-y(x)^2-2*y(x)-2*x=0,y(x), singsol=all)� �

y(x) =
(x+ 4)

3
2

√
c1x+ 4c1 − 4

x+ 4 x+ 4x 3
2 + 16

√
x

(x+ 4)
3
2

√
c1x+ 4c1 − 4

x+ 4 − x
3
2 − 4

√
x

y(x) =
(x+ 4)

3
2

√
c1x+ 4c1 − 4

x+ 4 x− 4x 3
2 − 16

√
x

(x+ 4)
3
2

√
c1x+ 4c1 − 4

x+ 4 + x
3
2 + 4

√
x
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3 Solution by Mathematica
Time used: 0.823 (sec). Leaf size: 90� �
DSolve[x*(y[x]+4)*y'[x]-y[x]^2-2*y[x]-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1x+

√
x
√
x+ 4

√
− 4
x+ 4 + c1

−1 + c1

y(x) → −4 + 1
1

x+4 +
√
x

(x+4)3/2

√
− 4
x+ 4 + c1

y(x) → x
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53.1.236 problem 237
Internal problem ID [7817]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 237.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(y + a) y′ + by + cx = 0

7 Solution by Maple� �
dsolve(x*(y(x)+a)*diff(y(x),x)+b*y(x)+c*x=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*(y[x]+a)*y'[x]+b*y[x]+c*x==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

10021



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.237 problem 238
Internal problem ID [7818]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 238.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class B]]

Solve

(x(x+ y) + a) y′ − y(x+ y)− b = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 133� �
dsolve((x*(y(x)+x)+a)*diff(y(x),x)-y(x)*(y(x)+x)-b=0,y(x), singsol=all)� �

y(x) = c1abx+
√

a2c1x2 + 2abc1x2 + b2c1x2 + a3c1 + a2bc1 − a− b + x

a2c1 − 1

y(x) = −−c1abx+
√

a2c1x2 + 2abc1x2 + b2c1x2 + a3c1 + a2bc1 − a− b − x

a2c1 − 1
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3 Solution by Mathematica
Time used: 3.629 (sec). Leaf size: 168� �
DSolve[(x*(y[x]+x)+a)*y'[x]-y[x]*(y[x]+x)-b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

− 1
a

a2+x2(a+b)−
x

(
a2+x2(a+b)

)3/2
√

− 1
(a+ b) (a2 + x2(a+ b)) + c1

+ a+ x2

x

y(x) → −

− 1
a

a2+x2(a+b)+
x

(
a2+x2(a+b)

)3/2
√

− 1
(a+ b) (a2 + x2(a+ b)) + c1

+ a+ x2

x

y(x) → bx

a

10023
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53.1.238 problem 239
Internal problem ID [7819]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 239.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve (
yx− x2) y′ + y2 − 3yx− 2x2 = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 59� �
dsolve((x*y(x)-x^2)*diff(y(x),x)+y(x)^2-3*x*y(x)-2*x^2=0,y(x), singsol=all)� �

y(x) =
c1x

2 −
√

2c21x4 + 1
c1x

y(x) =
c1x

2 +
√
2c21x4 + 1

c1x

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 99� �
DSolve[(x*y[x]-x^2)*y'[x]+y[x]^2-3*x*y[x]-2*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2x4 + e2c1

x

y(x) → x+
√
2x4 + e2c1

x

y(x) → x−
√
2
√
x4

x

y(x) →
√
2
√
x4

x
+ x

10024
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53.1.239 problem 240
Internal problem ID [7820]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 240.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Bernoulli]

Solve

2xy′y − y2 + xa = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve(2*x*y(x)*diff(y(x),x)-y(x)^2+a*x=0,y(x), singsol=all)� �

y(x) =
√
−ax ln(x) + c1x

y(x) = −
√
−ax ln(x) + c1x

3 Solution by Mathematica
Time used: 0.363 (sec). Leaf size: 39� �
DSolve[2*x*y[x]*y'[x]-y[x]^2+a*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

x(−a log(x) + c1)

y(x) →
√

x(−a log(x) + c1)

10025
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53.1.240 problem 241
Internal problem ID [7821]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 241.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

2xy′y − y2 + x2a = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(2*x*y(x)*diff(y(x),x)-y(x)^2+a*x^2=0,y(x), singsol=all)� �

y(x) =
√
−a x2 + c1x

y(x) = −
√

−a x2 + c1x

3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 37� �
DSolve[2*x*y[x]*y'[x]-y[x]^2+a*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x(−ax+ c1)

y(x) →
√
x(−ax+ c1)

10026
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53.1.241 problem 242
Internal problem ID [7822]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 242.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2xy′y + 2y2 + 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(2*x*y(x)*diff(y(x),x)+2*y(x)^2+1=0,y(x), singsol=all)� �

y(x) = −
√

−2x2 + 4c1
2x

y(x) =
√
−2x2 + 4c1

2x

10027
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3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 128� �
DSolve[2*x*y[x]*y'[x]+2*y[x]^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x2 + e4c1√

2 x

y(x) →
√
−x2 + e4c1√

2 x

y(x) → − i√
2

y(x) → i√
2

y(x) → x√
2
√
−x2

y(x) →
√
−x√
2
√
x

10028
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53.1.242 problem 243
Internal problem ID [7823]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 243.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(−1 + x+ 2y) y′ − (1 + 2x+ y) y = 0

10029
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 493� �
dsolve(x*(2*y(x)+x-1)*diff(y(x),x)-y(x)*(y(x)+2*x+1)=0,y(x), singsol=all)� �

y(x) =
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

40c1

+ 3x5 2
3

40
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

−

i
√
3


3 5

1
3

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3


2

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+ 20x− 20

)
c21

) 1
3
+ x− 1

+

i
√
3


3 5

1
3

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 − 160c1x+ 80c1 − x

c1
+20x−20

c21


1
3


2
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3 Solution by Mathematica
Time used: 27.386 (sec). Leaf size: 419� �
DSolve[x*(2*y[x]+x-1)*y'[x]-y[x]*(y[x]+2*x+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 x

3
√√

3
√
c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x

+
3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x
3
√
2 32/3c1

+ x− 1

y(x) →
i
(√

3 + i
)

3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x

2 3
√
2 32/3c1

+ x+ i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x
+ x− 1

y(x) →
3
√√

3
√

c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x Root
[
18#13 − 1&, 2

]
c1

+
xRoot

[
#13 + 144&, 2

]
6 3
√√

3
√
c13x2 (4x+ 27c1(x− 1)2) − 9c12(x− 1)x

+ x− 1

y(x) → Indeterminate

y(x) → x− 1
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53.1.243 problem 244
Internal problem ID [7824]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 244.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x(−1− x+ 2y) y′ + y(2x− y − 1) = 0

10032
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 499� �
dsolve(x*(2*y(x)-x-1)*diff(y(x),x)+y(x)*(2*x-y(x)-1)=0,y(x), singsol=all)� �

y(x) =
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

40c1

+ 3x5 2
3

40
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

−

i
√
3


3 5

1
3

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3


2

y(x) = −
3 5 1

3

(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3

80c1

− 3x5 2
3

80
(
x

(
√
5

√
80c1x2 + 160c1x+ 80c1 − x

c1
− 20x− 20

)
c21

) 1
3
− x− 1

+

i
√
3


3 5

1
3

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3

40c1 − 3x5
2
3

40

x

√5

√
80c1x2 + 160c1x+ 80c1 − x

c1
−20x−20

c21


1
3


2

10033



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 28.676 (sec). Leaf size: 448� �
DSolve[x*(2*y[x]-x-1)*y'[x]+y[x]*(2*x-y[x]-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
2
3 x

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

−
3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
3
√
2 32/3c1

− x− 1

y(x) →

(
1− i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x+ i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) →

(
1 + i

√
3
)

3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)

2 3
√
2 32/3c1

+ x− i
√
3 x

22/3 3
√
3 3
√√

3
√

c13x2 (−4x+ 27c1(x+ 1)2) + 9c12x(x+ 1)
− x− 1

y(x) → Indeterminate

y(x) → −x− 1

10034
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53.1.244 problem 245
Internal problem ID [7825]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 245.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve (
2yx+ 4x3) y′ + y2 + 112yx2 = 0

3 Solution by Maple
Time used: 1.183 (sec). Leaf size: 31� �
dsolve((2*x*y(x)+4*x^3)*diff(y(x),x)+y(x)^2+112*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

x28RootOf
(
x30_Z 360 − 24x30_Z 330 − c1

)330
3 Solution by Mathematica
Time used: 5.222 (sec). Leaf size: 1453� �
DSolve[(2*x*y[x]+4*x^3)*y'[x]+y[x]^2+112*x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.245 problem 246
Internal problem ID [7826]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 246.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class B]]

Solve

x(3y + 2x) y′ + 3(x+ y)2 = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 63� �
dsolve(x*(3*y(x)+2*x)*diff(y(x),x)+3*(y(x)+x)^2=0,y(x), singsol=all)� �

y(x) =
−2c1x2

3 −

√
−2c21x4 + 6

6
c1x

y(x) =
−2c1x2

3 +

√
−2c21x4 + 6

6
c1x

10036
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3 Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 135� �
DSolve[x*(3*y[x]+2*x)*y'[x]+3*(y[x]+x)^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −4x2 +
√
−2x4 + 6e4c1
6x

y(x) → −
√
2
√
−x4 + 4x2

6x

y(x) →
√
2
√
−x4 − 4x2

6x

10037
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53.1.246 problem 247
Internal problem ID [7827]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 247.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class B]]

Solve

(3x+ 2) (y − 2x− 1) y′ − y2 + xy − 7x2 − 9x− 3 = 0

3 Solution by Maple
Time used: 0.59 (sec). Leaf size: 517� �
dsolve((3*x+2)*(y(x)-2*x-1)*diff(y(x),x)-y(x)^2+x*y(x)-7*x^2-9*x-3=0,y(x), singsol=all)� �
y(x) = −1

3

+

(3x+ 2)


7


−

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21

 1
3

4 − 9(3x+2)2c21

4

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21

 1
3
− 3(3x+2)c1

2 +

i

√
3



2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21


1
3

2 − 9(3x+2)2c21

2

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21


1
3


2



2

− 1



6


−

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21

 1
3

4 − 9(3x+2)2c21

4

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21

 1
3
− 3(3x+2)c1

2 +

i

√
3



2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21


1
3

2 −
9(3x+2)2c21

2

2(3x+2)c1−27(3x+2)3c31+2

√
−27 (3x+ 2)4 c41 + (3x+ 2)2 c21


1
3


2



2

10038



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 50.675 (sec). Leaf size: 714� �
DSolve[(3*x+2)*(y[x]-2*x-1)*y'[x]-y[x]^2+x*y[x]-7*x^2-9*x-3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + (3x+ 2)2

2 3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√
e4c1(3x+ 2)2 − e2c1(3x+ 2)4

+ 1
2

3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√

e4c1(3x+ 2)2 − e2c1(3x+ 2)4

y(x) → x

2 −
i
(√

3 − i
)
(3x+ 2)2

4 3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√

e4c1(3x+ 2)2 − e2c1(3x+ 2)4

+ 1
4i
(√

3 + i
)

3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√

e4c1(3x+ 2)2 − e2c1(3x+ 2)4

y(x) → x

2 +
i
(√

3 + i
)
(3x+ 2)2

4 3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√
e4c1(3x+ 2)2 − e2c1(3x+ 2)4

− 1
4i
(√

3 − i
)

3
√

(3x+ 2)3 − 2e2c1(3x+ 2) + 2
√

e4c1(3x+ 2)2 − e2c1(3x+ 2)4

y(x) → 1
2

(
x+ ((3x+ 2)3)2/3

3x+ 2 + 3
√

(3x+ 2)3
)

y(x)

→
9i
(√

3 + i
)
x2 + 2

(
3
√
(3x+ 2)3 + 6i

√
3 − 6

)
x+

(
−1− i

√
3
)
((3x+ 2)3)2/3 + 4i

√
3 − 4

4 3
√

(3x+ 2)3

y(x)

→

(
−9− 9i

√
3
)
x2 + 2

(
3
√

(3x+ 2)3 − 6i
√
3 − 6

)
x+ i

(√
3 + i

)
((3x+ 2)3)2/3 − 4i

√
3 − 4

4 3
√

(3x+ 2)3

10039
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53.1.247 problem 248
Internal problem ID [7828]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 248.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
6yx+ x2 + 3

)
y′ + 3y2 + 2yx+ 2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 71� �
dsolve((6*x*y(x)+x^2+3)*diff(y(x),x)+3*y(x)^2+2*x*y(x)+2*x=0,y(x), singsol=all)� �

y(x) = −x2 − 3 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9
6x

y(x) = −x2 +
√

x4 − 12x3 − 12c1x+ 6x2 + 9 + 3
6x

3 Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 79� �
DSolve[(6*x*y[x]+x^2+3)*y'[x]+3*y[x]^2+2*x*y[x]+2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) + 3

6x

y(x) → −x2 +
√
9 + x(x((x− 12)x+ 6) + 36c1) − 3

6x
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53.1.248 problem 249
Internal problem ID [7829]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 249.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve

(yax+ xnb) y′ + αy3 + βy2 = 0

3 Solution by Maple
Time used: 0.551 (sec). Leaf size: 202� �
dsolve((a*x*y(x)+b*x^n)*diff(y(x),x)+alpha*y(x)^3+beta*y(x)^2=0,y(x), singsol=all)� �
y(x)

= β

RootOf
(
−x−n+1_Z

a(n−1)
β a2βn+ c1a2b n2 + x−n+1_Z

a(n−1)
β a2β − x−n+1_Z

a(n−1)
β a β2 − _Z

an−a+β
β βabn+ _Z

a(n−1)
β aαbn− 2c1a2bn+ c1abβn+ _Z

an−a+β
β βab− _Z

a(n−1)
β aαb+ _Z

a(n−1)
β αbβ + a2bc1 − c1abβ

)
β − α

3 Solution by Mathematica
Time used: 2.612 (sec). Leaf size: 115� �
DSolve[(a*x*y[x]+b*x^n)*y'[x]+\[Alpha]*y[x]^3+\[Beta]*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

(a(−n) + a+ αy(x))y(x)
a−an

β
−1(β + αy(x))

a(n−1)
β

a2(n− 1)2(a(n− 1) + β)

+
x1−n exp

(
−a(n−1)(log(y(x))−log(β+αy(x)))

β

)
ab(1− n)(n− 1) = c1, y(x)
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53.1.249 problem 250
Internal problem ID [7830]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 250.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve (
Bxy + Ax2 + xa+ by + c

)
y′ −Bg(x)2 + Axy + xα + βy + γ = 0

7 Solution by Maple� �
dsolve((B*x*y(x)+A*x^2+a*x+b*y(x)+c)*diff(y(x),x)-B*g(x)^2+A*x*y(x)+alpha*x+beta*y(x)+gamma=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(B*x*y[x]+A*x^2+a*x+b*y[x]+c)*y'[x]-B*g[x]^2+A*x*y[x]+\[Alpha]*x+\[Beta]*y[x]+\[Gamma]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.250 problem 251
Internal problem ID [7831]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 251.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, 2nd type, class B]]

Solve (
yx2 − 1

)
y′ + xy2 − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
dsolve((x^2*y(x)-1)*diff(y(x),x)+x*y(x)^2-1=0,y(x), singsol=all)� �

y(x) = 1 +
√

−2c1x2 + 2x3 + 1
x2

y(x) = −−1 +
√

−2c1x2 + 2x3 + 1
x2

3 Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 55� �
DSolve[(x^2*y[x]-1)*y'[x]+x*y[x]^2-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1−
√
1 + x2(2x+ c1)

x2

y(x) → 1 +
√

1 + x2(2x+ c1)
x2
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53.1.251 problem 252
Internal problem ID [7832]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 252.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve (
x2y − 1

)
y′ − xy2 + 1 = 0
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3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 1583� �
dsolve((x^2*y(x)-1)*diff(y(x),x)-(x*y(x)^2-1)=0,y(x), singsol=all)� �
y(x) =

−

63x3 −

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

c1x6−80x6+160x3−80 − 63c1x4c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

4x2


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

4(c1x6−80x6+160x3−80) + 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4


y(x) =

−

63x3 +
63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

2(c1x6−80x6+160x3−80) + 63c1x4

2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 2i

√
3


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

4(c1x6−80x6+160x3−80) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3



4x2



−

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

8(c1x6−80x6+160x3−80) − 63c1x4

8

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4 +

i

√
3



63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3

4
(
c1x6−80x6+160x3−80

) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3


2


y(x) =

−

63x3 +
63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

2(c1x6−80x6+160x3−80) + 63c1x4

2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
+ 2i

√
3


63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80
)2


1
3

4(c1x6−80x6+160x3−80) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3



4x2



−

63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3

8(c1x6−80x6+160x3−80) − 63c1x4

8

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80

(c1x6−80x6+160x3−80)2


1
3
− 63

4 −

i

√
3



63x2

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3

4
(
c1x6−80x6+160x3−80

) − 63c1x4

4

c1

−1+4

√
− 5 (x6 − 2x3 + 1)
c1x6 − 80x6 + 160x3 − 80


(
c1x6−80x6+160x3−80

)2


1
3


2
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3 Solution by Mathematica
Time used: 24.098 (sec). Leaf size: 476� �
DSolve[(x^2*y[x]-1)*y'[x]-(x*y[x]^2-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−1 + 6c1
− x2

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x)

→
i
(√

3 + i
)

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−2 + 12c1

+

(
1 + i

√
3
)
x2

2 3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x) →

−
i
(√

3 − i
)

3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

−2 + 12c1

+

(
1− i

√
3
)
x2

2 3

√
−(1− 6c1)2x3 +

√
(−1 + 6c1)3

(
2x3 + 6c1 (x3 − 1)2 − 1

)
+ 1 + 12c1(−1 + 3c1)

+ x

y(x) → x
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53.1.252 problem 253
Internal problem ID [7833]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 253.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve (
yx2 − 1

)
y′ + 8xy2 − 8 = 0

7 Solution by Maple� �
dsolve((x^2*y(x)-1)*diff(y(x),x)+8*(x*y(x)^2-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x^2*y[x]-1)*y'[x]+8*(x*y[x]^2-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.253 problem 254
Internal problem ID [7834]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 254.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class C]]

Solve

x(yx− 2) y′ + y3x2 + xy2 − 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 59� �
dsolve(x*(x*y(x)-2)*diff(y(x),x)+x^2*y(x)^3+x*y(x)^2-2*y(x)=0,y(x), singsol=all)� �

y(x) = −−1 +
√
1− 4 ln(x) + 4c1

2 (ln(x)− c1)x

y(x) = 1 +
√

1− 4 ln(x) + 4c1
2 (ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.755 (sec). Leaf size: 85� �
DSolve[x*(x*y[x]-2)*y'[x]+x^2*y[x]^3+x*y[x]^2-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2

x+
√

− 1
x3 x2

√
−x(−4 log(x) + 1 + 4c1)

y(x) → 2
x+

(
− 1

x3

)3/2
x5
√

x(4 log(x)− 1− 4c1)

y(x) → 0
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53.1.254 problem 255
Internal problem ID [7835]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 255.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

x(yx− 3) y′ + xy2 − y = 0

3 Solution by Maple
Time used: 0.288 (sec). Leaf size: 74� �
dsolve(x*(x*y(x)-3)*diff(y(x),x)+x*y(x)^2-y(x)=0,y(x), singsol=all)� �

y(x) = −
3 LambertW

(
2
(
−x2

8

) 1
3
c1

3

)
x

y(x) = −

3 LambertW

(
−x2

8

) 1
3
c1

(
−1+i

√
3
)

3


x

y(x) = −

3 LambertW

−
(
−x2

8

) 1
3
c1

(
1+i

√
3
)

3


x
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3 Solution by Mathematica
Time used: 30.004 (sec). Leaf size: 35� �
DSolve[x*(x*y[x]-3)*y'[x]+x*y[x]^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3ProductLog

(
e
−1+ 9c1

22/3 x2/3
)

x

y(x) → 0
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53.1.255 problem 256
Internal problem ID [7836]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 256.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

x2(y − 1) y′ + (−1 + x) y = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 31� �
dsolve(x^2*(y(x)-1)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = e
ln(x)x−LambertW

(
−x ec1+

1
x

)
x+c1x+1

x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 21� �
DSolve[x^2*(y[x]-1)*y'[x]+(x-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog
(
x
(
−e

1
x
−c1
))
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53.1.256 problem 257
Internal problem ID [7837]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 257.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

x
(
xy + x4 − 1

)
y′ − y

(
xy − x4 − 1

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 98� �
dsolve(x*(x*y(x)+x^4-1)*diff(y(x),x)-y(x)*(x*y(x)-x^4-1)=0,y(x), singsol=all)� �
y(x)

=

(
−c1 + eRootOf

(
−2_Z x4e2_Z+2x4e2_Z−2 e_Zc1x4+e2_Z−2c1e_Z+c21

))
e−RootOf

(
−2_Z x4e2_Z+2x4e2_Z−2 e_Zc1x4+e2_Z−2c1e_Z+c21

)
x

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 39� �
DSolve[x*(x*y[x]+x^4-1)*y'[x]-y[x]*(x*y[x]-x^4-1)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2x2 + y(x)
x

+
x
(
−2 log

(
1

1−xy(x)

)
− 2 + c1

)
y(x) = 0, y(x)
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53.1.257 problem 258
Internal problem ID [7838]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 258.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Bernoulli]

Solve

2x2yy′ + y2 − 2x3 − x2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve(2*x^2*y(x)*diff(y(x),x)+y(x)^2-2*x^3-x^2=0,y(x), singsol=all)� �

y(x) =
√

e 1
x c1 + x2

y(x) = −
√
e 1

x c1 + x2

3 Solution by Mathematica
Time used: 0.466 (sec). Leaf size: 43� �
DSolve[2*x^2*y[x]*y'[x]+y[x]^2-2*x^3-x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 + c1e

1
x

y(x) →
√
x2 + c1e

1
x
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53.1.258 problem 259
Internal problem ID [7839]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 259.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

2x2yy′ − y2 − x2ex− 1
x = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 51� �
dsolve(2*x^2*y(x)*diff(y(x),x)-y(x)^2-x^2*exp(x-1/x)=0,y(x), singsol=all)� �

y(x) =
√

e− 1
x c1 + ex2−1

x

y(x) = −
√
e− 1

x c1 + ex2−1
x

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 50� �
DSolve[2*x^2*y[x]*y'[x]-y[x]^2-x^2*Exp[x-1/x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e− 1
2
/
x
√
ex + c1

y(x) → e− 1
2
/
x
√
ex + c1
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53.1.259 problem 260
Internal problem ID [7840]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 260.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class C]]

Solve (
2yx2 + x

)
y′ − y3x2 + 2xy2 + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 59� �
dsolve((2*x^2*y(x)+x)*diff(y(x),x)-x^2*y(x)^3+2*x*y(x)^2+y(x)=0,y(x), singsol=all)� �

y(x) = −2 +
√

4− 2 ln(x) + 2c1
2 (ln(x)− c1)x

y(x) = −2 +
√

4− 2 ln(x) + 2c1
2 (ln(x)− c1)x

3 Solution by Mathematica
Time used: 0.724 (sec). Leaf size: 78� �
DSolve[(2*x^2*y[x]+x)*y'[x]-x^2*y[x]^3+2*x*y[x]^2+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

−2x+
√

1
x3 x2

√
x(−2 log(x) + 4 + c1)

y(x) → − 1

2x+
√

1
x3 x2

√
x(−2 log(x) + 4 + c1)

y(x) → 0
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53.1.260 problem 261
Internal problem ID [7841]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 261.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve (
2yx2 − x

)
y′ − 2xy2 − y = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 18� �
dsolve((2*x^2*y(x)-x)*diff(y(x),x)-2*x*y(x)^2-y(x)=0,y(x), singsol=all)� �

y(x) = − 1
2 LambertW

(
− c1

2x2

)
x

3 Solution by Mathematica
Time used: 125.665 (sec). Leaf size: 32� �
DSolve[(2*x^2*y[x]-x)*y'[x]-2*x*y[x]^2-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1

2xProductLog
(

e
−1+ 9c1

22/3

x2

)
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53.1.261 problem 262
Internal problem ID [7842]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 262.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _rational, [_Abel, 2nd type, class C], _dAlembert]

Solve (
2yx2 − x3) y′ + y3 − 4xy2 + 2x3 = 0

3 Solution by Maple
Time used: 0.567 (sec). Leaf size: 75� �
dsolve((2*x^2*y(x)-x^3)*diff(y(x),x)+y(x)^3-4*x*y(x)^2+2*x^3=0,y(x), singsol=all)� �

y(x) =

(
3c1x2 −

√
3c1x2 + 1 − 1

)
x

c1x2 − 1 − x

y(x) =

(
3c1x2 +

√
3c1x2 + 1 − 1

)
x

c1x2 − 1 − x

3 Solution by Mathematica
Time used: 1.355 (sec). Leaf size: 132� �
DSolve[(2*x^2*y[x]-x^3)*y'[x]+y[x]^3-4*x*y[x]^2+2*x^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3 −
√
e2c1x2 (−3x2 + e2c1)
x2 + e2c1

y(x) → 2x3 +
√
e2c1x2 (−3x2 + e2c1)
x2 + e2c1

y(x) → 2x

y(x) → −
√
x2

y(x) →
√
x2
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53.1.262 problem 263
Internal problem ID [7843]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 263.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Solve

2x3 + y′y + 3x2y2 + 7 = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 207� �
dsolve(2*x^3+y(x)*diff(y(x),x)+3*x^2*y(x)^2+7=0,y(x), singsol=all)� �
y(x) =

−
2 2

3

√
−3 2 1

3 (−x3)
1
3 Γ
(
2
3

)(
−27 e−2x3c1Γ

(
2
3

)
2 1

3 (−x3)
1
3 + 80 e−2x3xπ

√
3 + 18xΓ

(
2
3

)
2 1

3 (−x3)
1
3 − 120 e−2x3xΓ

(
1
3 ,−2x3

)
Γ
(
2
3

))
18 (−x3)

1
3 Γ
(2
3

)
y(x)

=
2 2

3

√
−3 2 1

3 (−x3)
1
3 Γ
(
2
3

)(
−27 e−2x3c1Γ

(
2
3

)
2 1

3 (−x3)
1
3 + 80 e−2x3xπ

√
3 + 18xΓ

(
2
3

)
2 1

3 (−x3)
1
3 − 120 e−2x3xΓ

(
1
3 ,−2x3

)
Γ
(
2
3

))
18 (−x3)

1
3 Γ
(2
3

)
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3 Solution by Mathematica
Time used: 1.764 (sec). Leaf size: 83� �
DSolve[2*x^3+y[x]*y'[x]+3*x^2*y[x]^2+7==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
3

√
−6x+ e−2x3

(
40xExpIntegralE

(
2
3 ,−2x3

)
+ 9c1

)

y(x) → 1
3

√
−6x+ e−2x3

(
40xExpIntegralE

(
2
3 ,−2x3

)
+ 9c1

)
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53.1.263 problem 264
Internal problem ID [7844]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 264.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class B]]

Solve

2x
(
yx3 + 1

)
y′ +

(
3yx3 − 1

)
y = 0

3 Solution by Maple
Time used: 0.925 (sec). Leaf size: 78� �
dsolve(2*x*(x^3*y(x)+1)*diff(y(x),x)+(3*x^3*y(x)-1)*y(x)=0,y(x), singsol=all)� �
y(x)

=
9RootOf

(
9x7_Z 98 − 49_Z 42c1 + 14_Z 21c1 − c1

)77
x7 − 49RootOf

(
9x7_Z 98 − 49_Z 42c1 + 14_Z 21c1 − c1

)21
c1 + 7c1

3c1x3
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3 Solution by Mathematica
Time used: 2.421 (sec). Leaf size: 680� �
DSolve[2*x*(x^3*y[x]+1)*y'[x]+(3*x^3*y[x]-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 1

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 2

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 3

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 4

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 5

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 6

]
y(x) → Root

[
81#17e

21c1
2 x12 + 756#16e

21c1
2 x9 + 2646#15e

21c1
2 x6 + 4116#14e

21c1
2 x3

+ 2401#13e
21c1
2 − x3/2&, 7

]
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53.1.264 problem 265
Internal problem ID [7845]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 265.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

(
xn(n+1)y − 1

)
y′ + 2(n+ 1)2 xn−1

(
xn2

y2 − 1
)
= 0

7 Solution by Maple� �
dsolve((x^(n*(n+1))*y(x)-1)*diff(y(x),x)+2*(n+1)^2*x^(n-1)*(x^(n^2)*y(x)^2-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x^(n*(n+1))*y[x]-1)*y'[x]+2*(n+1)^2*x^(n-1)*(x^(n^2)*y[x]^2-1)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.265 problem 266
Internal problem ID [7846]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 266.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

(y − x)
√
x2 + 1 y′ − a

√
(y2 + 1)3 = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 192� �
dsolve((y(x)-x)*sqrt(x^2+1)*diff(y(x),x)-a*sqrt((y(x)^2+1)^3)=0,y(x), singsol=all)� �
y(x) = −i

y(x) = i

y(x) = −x+
√

−a2 (a2x4 + 2a2x2 − x4 + a2 − 2x2 − 1)
a2x2 + a2 − 1

y(x) = −x+
√

−a2 (a2x4 + 2a2x2 − x4 + a2 − 2x2 − 1)
a2x2 + a2 − 1

y(x) = tan

RootOf

− arctan(x)

+
∫ − arctan(x)+_Z

√
2

√
a2

cos (2_a) + 1 sin (2_a)− cos (2_a) + 1

2a2 + cos (2_a)− 1 d_a + c1
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3 Solution by Mathematica
Time used: 1.296 (sec). Leaf size: 69� �
DSolve[(y[x]-x)*Sqrt[x^2+1]*y'[x]-a*Sqrt[(y[x]^2+1)^3]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



2aArcTan

(
1−a tan

(
K[1]
2

)
√
a2 − 1

)
√
a2 − 1

+K[1]

+ ArcTan(x) = c1, y(x) =
tan(K[1]) + x

1− x tan(K[1])

 , {K[1], y(x)}
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53.1.266 problem 267
Internal problem ID [7847]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 267.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

Solve

yy′
(
sin2(x)

)
+ y2 cos(x) sin(x)− 1 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 32� �
dsolve(y(x)*diff(y(x),x)*sin(x)^2+y(x)^2*cos(x)*sin(x)-1=0,y(x), singsol=all)� �

y(x) =
√
2x+ c1
sin(x)

y(x) = −
√
2x+ c1
sin(x)

3 Solution by Mathematica
Time used: 0.474 (sec). Leaf size: 36� �
DSolve[y[x]*y'[x]*Sin[x]^2+y[x]^2*Cos[x]*Sin[x]-1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2x+ c1 csc(x)

y(x) →
√
2x+ c1 csc(x)
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53.1.267 problem 268
Internal problem ID [7848]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 268.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

f(x)yy′ + g(x)y2 + h(x) = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 124� �
dsolve(f(x)*y(x)*diff(y(x),x)+g(x)*y(x)^2+h(x)=0,y(x), singsol=all)� �

y(x) = e
∫
− 2g(x)

f(x) dx

√√√√−e2
(∫ g(x)

f(x)dx
)(

2
(∫ e

∫ 2g(x)
f(x) dxh(x)
f(x) dx

)
− c1

)

y(x) = −e
∫
− 2g(x)

f(x) dx

√√√√−e2
(∫ g(x)

f(x)dx
)(

2
(∫ e

∫ 2g(x)
f(x) dxh(x)
f(x) dx

)
− c1

)
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3 Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 146� �
DSolve[f[x]*y[x]*y'[x]+g[x]*y[x]^2+h[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − exp
(∫ x

1

− g(K[1])
f(K[1])dK[1]

)√√√√
2
∫ x

1
−
exp

(
−2
∫ K[2]
1 − g(K[1])

f(K[1])dK[1]
)
h(K[2])

f(K[2]) dK[2] + c1

y(x)

→ exp
(∫ x

1

− g(K[1])
f(K[1])dK[1]

)√√√√
2
∫ x

1
−
exp

(
−2
∫ K[2]
1 − g(K[1])

f(K[1])dK[1]
)
h(K[2])

f(K[2]) dK[2] + c1

10067



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.268 problem 269
Internal problem ID [7849]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 269.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

(g1(x)y + g0(x)) y′ − f1(x)y − f2(x)y2 − f3(x)y3 − f0(x) = 0

7 Solution by Maple� �
dsolve((g__1(x)*y(x)+g__0(x))*diff(y(x),x)-f__1(x)*y(x)-f__2(x)*y(x)^2-f__3(x)*y(x)^3-f__0(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(g1[x]*y[x]+g0[x])*y'[x]-f1[x]*y[x]-f2[x]*y[x]^2-f3[x]*y[x]^3-f0[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.269 problem 270
Internal problem ID [7850]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 270.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
y2 − x

)
y′ − y + x2 = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 402� �
dsolve((y(x)^2-x)*diff(y(x),x)-y(x)+x^2=0,y(x), singsol=all)� �

y(x) =

(
−4x3 − 12c1 + 4

√
x6 + 6c1x3 − 4x3 + 9c21

) 1
3

2
+ 2x(

−4x3 − 12c1 + 4
√

x6 + 6c1x3 − 4x3 + 9c21
) 1

3

y(x) = −

(
−4x3 − 12c1 + 4

√
x6 + 6c1x3 − 4x3 + 9c21

) 1
3

4
− x(

−4x3 − 12c1 + 4
√

x6 + 6c1x3 − 4x3 + 9c21
) 1

3

−

i
√
3


−4x3−12c1+4

√
x6 + 6c1x3 − 4x3 + 9c21

 1
3

2 − 2x−4x3−12c1+4

√
x6 + 6c1x3 − 4x3 + 9c21

 1
3


2

y(x) = −

(
−4x3 − 12c1 + 4

√
x6 + 6c1x3 − 4x3 + 9c21

) 1
3

4
− x(

−4x3 − 12c1 + 4
√

x6 + 6c1x3 − 4x3 + 9c21
) 1

3

+

i
√
3


−4x3−12c1+4

√
x6 + 6c1x3 − 4x3 + 9c21

 1
3

2 − 2x−4x3−12c1+4

√
x6 + 6c1x3 − 4x3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 4.014 (sec). Leaf size: 304� �
DSolve[(y[x]^2-x)*y'[x]-y[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2x+ 3

√
2
(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3

22/3 3
√

x3 +
√

x6 + (−4 + 6c1)x3 + 9c12 + 3c1

y(x) →

(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3Root

[
#13 + 16&, 2

]
+
(
2 + 2i

√
3
)
x

2 22/3 3
√

x3 +
√

x6 + (−4 + 6c1)x3 + 9c12 + 3c1

y(x) →
3
√
−2

(
x3 +

√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1

)
2/3 − i

√
3 x+ x

22/3 3
√

x3 +
√
x6 + (−4 + 6c1)x3 + 9c12 + 3c1
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53.1.270 problem 271
Internal problem ID [7851]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 271.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
y2 + x2) y′ + 2x(y + 2x) = 0
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3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 417� �
dsolve((y(x)^2+x^2)*diff(y(x),x)+2*x*(y(x)+2*x)=0,y(x), singsol=all)� �

y(x) =

4−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

2 − 2x2c14−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

√
c1

y(x)

=

−

4−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

4 + x2c14−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3
−

i

√
3



4−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

2 + 2x2c14−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3


2

√
c1

y(x)

=

−

4−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

4 + x2c14−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3
+

i

√
3



4−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3

2 + 2x2c14−16c
3
2
1 x3+4

√
20c31x6 − 8c

3
2
1 x

3 + 1


1
3


2

√
c1
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3 Solution by Mathematica
Time used: 1.632 (sec). Leaf size: 554� �
DSolve[(y[x]^2+x^2)*y'[x]+2*x*(y[x]+2*x)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

3
√
2

−
3
√
2 x2

3
√
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) →
2 3
√
−2 x2 + (−2)2/3

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

2 3
√
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → −
2(−1)2/3x2 + 3

√
−2

(
−4x3 +

√
20x6 − 8e3c1x3 + e6c1 + e3c1

)
2/3

22/3 3
√

−4x3 +
√
20x6 − 8e3c1x3 + e6c1 + e3c1

y(x) → 3
√√

5
√
x6 − 2x3 − x2

3
√√

5
√
x6 − 2x3

y(x) →

(
1− i

√
3
)
x2 +

(
−1− i

√
3
)(√

5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3

y(x) →

(
1 + i

√
3
)
x2 + i

(√
3 + i

)(√
5
√
x6 − 2x3

)2/3
2 3
√√

5
√
x6 − 2x3
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53.1.271 problem 272
Internal problem ID [7852]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 272.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
y2 + x2) y′ − y2 = 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 43� �
dsolve((y(x)^2+x^2)*diff(y(x),x)-y(x)^2=0,y(x), singsol=all)� �

y(x) = e
2
√
3 RootOf

2
√
3 e

2
√
3 _Z
3 e−c1−

√
3 x+3 tan(_Z)x


3 −c1

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 42� �
DSolve[(y[x]^2+x^2)*y'[x]-y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2ArcTan
(

2y(x)
x

−1√
3

)
√
3

+ log
(
y(x)
x

)
= − log(x) + c1, y(x)
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53.1.272 problem 273
Internal problem ID [7853]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 273.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
y2 + x2 + a

)
y′ + 2yx = 0

10076
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 470� �
dsolve((y(x)^2+x^2+a)*diff(y(x),x)+2*x*y(x)=0,y(x), singsol=all)� �

y(x) =

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

2
− 2(x2 + a)(

−12c1 + 4
√

4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21
) 1

3

y(x) = −

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

4
+ x2 + a(

−12c1 + 4
√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

−

i
√
3


−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3

2 + 2x2+2a−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3


2

y(x) = −

(
−12c1 + 4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

4
+ x2 + a(

−12c1 + 4
√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

) 1
3

+

i
√
3


−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3

2 + 2x2+2a−12c1+4

√
4x6 + 12a x4 + 12a2x2 + 4a3 + 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 3.97 (sec). Leaf size: 299� �
DSolve[(y[x]^2+x^2+a)*y'[x]+2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a+ x2)3 + 9c12 + 3c1
)

2/3 − 2a− 2x2

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

y(x) →

(
1 + i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a+ x2)3 + 9c12 + 3c1
2 3
√
2

y(x) →

(
1− i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + 9c12 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a+ x2)3 + 9c12 + 3c1
2 3
√
2

y(x) → 0
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53.1.273 problem 274
Internal problem ID [7854]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 274.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
y2 + x2 + a

)
y′ + 2yx+ x2 + b = 0

10079
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3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 810� �
dsolve((y(x)^2+x^2+a)*diff(y(x),x)+2*x*y(x)+x^2+b=0,y(x), singsol=all)� �
y(x)

=

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

) 1
3

2
− 2(x2 + a)(

−4x3 − 12bx− 12c1 + 4
√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

) 1
3

y(x) =

−

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

) 1
3

4
+ x2 + a(

−4x3 − 12bx− 12c1 + 4
√

5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21
) 1

3

−

i
√
3


−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

 1
3

2 + 2x2+2a−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

 1
3


2

y(x) =

−

(
−4x3 − 12bx− 12c1 + 4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

) 1
3

4
+ x2 + a(

−4x3 − 12bx− 12c1 + 4
√

5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21
) 1

3

+

i
√
3


−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

 1
3

2 + 2x2+2a−4x3−12bx−12c1+4

√
5x6 + 12a x4 + 6b x4 + 12a2x2 + 9b2x2 + 6c1x3 + 4a3 + 18bc1x+ 9c21

 1
3


2
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3 Solution by Mathematica
Time used: 6.063 (sec). Leaf size: 396� �
DSolve[(y[x]^2+x^2+a)*y'[x]+2*x*y[x]+x^2+b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

3
√
2
(√

4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1
)

2/3 − 2a− 2x2

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

y(x) →

(
1 + i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

+
i
(√

3 + i
)

3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

2 3
√
2

y(x) →

(
1− i

√
3
)
(a+ x2)

22/3 3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

−
i
(√

3 − i
)

3

√√
4 (a+ x2)3 + (3bx+ x3 − 3c1) 2 − 3bx− x3 + 3c1

2 3
√
2
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53.1.274 problem 275
Internal problem ID [7855]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 275.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ x2 + y2

)
y′ − y = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 30� �
dsolve((y(x)^2+x^2+x)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

c1 +
e−2iy(x)(ix+ y(x))

2iy(x) + 2x = 0

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 18� �
DSolve[(y[x]^2+x^2+x)*y'[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− ArcTan

(
x

y(x)

)
= c1, y(x)

]
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53.1.275 problem 276
Internal problem ID [7856]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 276.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
y2 − x2) y′ + 2yx = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 45� �
dsolve((y(x)^2-x^2)*diff(y(x),x)+2*x*y(x)=0,y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 1
2c1

y(x) =
1 +

√
−4c21x2 + 1
2c1

3 Solution by Mathematica
Time used: 0.481 (sec). Leaf size: 66� �
DSolve[(y[x]^2-x^2)*y'[x]+2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + e2c1

)
y(x) → 1

2

(√
−4x2 + e2c1 + ec1

)
y(x) → 0

10083
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53.1.276 problem 277
Internal problem ID [7857]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 277.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
y2 + x4) y′ − 4yx3 = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 67� �
dsolve((y(x)^2+x^4)*diff(y(x),x)-4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) =

2x2 + c1 +
√

4x4 + c21

2x2 − 1

x2

y(x) =

−
−2x2 +

√
4x4 + c21 − c1

2x2 − 1

x2

3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 58� �
DSolve[(y[x]^2+x^4)*y'[x]-4*x^3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1 −

√
4x4 + c12

)
y(x) → 1

2

(√
4x4 + c12 + c1

)
y(x) → 0

10084
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53.1.277 problem 278
Internal problem ID [7858]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 278.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
y2 + 4 sin(x)

)
y′ − cos(x) = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 33� �
dsolve((y(x)^2+4*sin(x))*diff(y(x),x)-cos(x)=0,y(x), singsol=all)� �

−e−4y(x) sin(x)− (8y(x)2 + 4y(x) + 1) e−4y(x)

32 + c1 = 0

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 39� �
DSolve[(y[x]^2+4*Sin[x])*y'[x]-Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
− 1
32e

−4y(x)(8y(x)2 + 4y(x) + 1
)
− e−4y(x) sin(x) = c1, y(x)

]
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53.1.278 problem 279
Internal problem ID [7859]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 279.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ 2y + y2

)
y′ + y(1 + y) + (x+ y)2 y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 120� �
dsolve((y(x)^2+2*y(x)+x)*diff(y(x),x)+(y(x)+x)^2*y(x)^2+y(x)*(y(x)+1)=0,y(x), singsol=all)� �

y(x) =
−c1x+ 2x2 − 2 +

√
c21x

2 − 4c1x3 + 4x4 + 4c1x− 8x2 − 8c1 + 16x+ 4
2c1 − 4x

y(x) = −
c1x− 2x2 +

√
c21x

2 − 4c1x3 + 4x4 + 4c1x− 8x2 − 8c1 + 16x+ 4 + 2
2 (c1 − 2x)

3 Solution by Mathematica
Time used: 1.503 (sec). Leaf size: 146� �
DSolve[(y[x]^2+2*y[x]+x)*y'[x]+(y[x]+x)^2*y[x]^2+y[x]*(y[x]+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 +
√

(−x2 + c1x+ 1) 2 + 4(x− c1) − c1x− 1
2(x− c1)

y(x) → −x2 +
√

(−x2 + c1x+ 1) 2 + 4(x− c1) + c1x+ 1
2(x− c1)

y(x) → 1
2

(
−
√
x2 − x

)
y(x) → 1

2

(√
x2 − x

)
10086
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53.1.279 problem 280
Internal problem ID [7860]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 280.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(x+ y)2 y′ − a2 = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 24� �
dsolve((y(x)+x)^2*diff(y(x),x)-a^2=0,y(x), singsol=all)� �

y(x) = aRootOf (tan (_Z ) a− a_Z + c1 − x)− c1

3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 21� �
DSolve[(y[x]+x)^2*y'[x]-a^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− aArcTan

(
y(x) + x

a

)
= c1, y(x)

]

10087



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.280 problem 281
Internal problem ID [7861]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 281.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
y2 + 2yx− x2) y′ − y2 + 2yx+ x2 = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 53� �
dsolve((y(x)^2+2*x*y(x)-x^2)*diff(y(x),x)-y(x)^2+2*x*y(x)+x^2=0,y(x), singsol=all)� �

y(x) = −
−1 +

√
−4c21x2 + 4c1x+ 1

2c1

y(x) =
1 +

√
−4c21x2 + 4c1x+ 1

2c1

3 Solution by Mathematica
Time used: 0.74 (sec). Leaf size: 75� �
DSolve[(y[x]^2+2*x*y[x]-x^2)*y'[x]-y[x]^2+2*x*y[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
ec1 −

√
−4x2 + 4ec1x+ e2c1

)
y(x) → 1

2

(√
−4x2 + 4ec1x+ e2c1 + ec1

)
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53.1.281 problem 282
Internal problem ID [7862]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 282.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(−1 + 3x+ y)2 y′ − (−1 + 2y) (−3 + 6x+ 4y) = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 72� �
dsolve((y(x)+3*x-1)^2*diff(y(x),x)-(2*y(x)-1)*(4*y(x)+6*x-3)=0,y(x), singsol=all)� �
− ln

(
−6x− 4 + 6y(x)

6x− 1

)
+3 ln

(
−6y(x) + 3

6x− 1

)
−3 ln

(
−6y(x) + 18x

6x− 1

)
− ln (6x−1)−c1 = 0

10089
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3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 1069� �
DSolve[(y[x]+3*x-1)^2*y'[x]-(2*y[x]-1)*(4*y[x]+6*x-3)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
6

12x−
√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

− 1
2

√√√√8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 8 ((6x− 1)3 − 96e2c1(6x− 1)− 30ec1(1− 6x)2 − 64e3c1)√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+ 1 + 4ec1


y(x)

→ 1
6

12x−
√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+1
2

√√√√8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 8 ((6x− 1)3 − 96e2c1(6x− 1)− 30ec1(1− 6x)2 − 64e3c1)√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+ 1 + 4ec1


y(x)

→ 1
6

12x+
√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

− 1
2

√√√√8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+ 1 + 4ec1


y(x)

→ 1
6

12x+
√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+1
2

√√√√8 (12x+ 1 + 4ec1) 2 − 96 (3x(3x+ 1) + 2ec1)− 12 22/3 3
√
−ec1(6x− 1)4 (6x− 1 + ec1) + 8 (−(6x− 1)3 + 96e2c1(6x− 1) + 30ec1(1− 6x)2 + 64e3c1)√

(1− 6x)2 + 16ec1(6x− 1) + 3 22/3 3
√

−ec1(6x− 1)4 (6x− 1 + ec1) + 16e2c1

+ 1 + 4ec1
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53.1.282 problem 283
Internal problem ID [7863]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 283.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

3
(
y2 − x2) y′ + 2y3 − 6x(1 + x) y − 3 ex = 0

10091
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 622� �
dsolve(3*(y(x)^2-x^2)*diff(y(x),x)+2*y(x)^3-6*x*(x+1)*y(x)-3*exp(x)=0,y(x), singsol=all)� �

y(x) =
e−2x

((
4 e3x − 4c1 + 4

√
−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

2
+ 2x2e2x((

4 e3x − 4c1 + 4
√

−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

y(x) = −
e−2x

((
4 e3x − 4c1 + 4

√
−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

4
− x2e2x((

4 e3x − 4c1 + 4
√

−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

−

i
√
3


e−2x

4 e3x−4c1+4

√
−4 e4xx6 + e6x − 2c1e3x + c21

e4x
 1

3

2 − 2x2e2x4 e3x−4c1+4

√
−4 e4xx6 + e6x − 2c1e3x + c21

e4x
 1

3


2

y(x) = −
e−2x

((
4 e3x − 4c1 + 4

√
−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

4
− x2e2x((

4 e3x − 4c1 + 4
√

−4 e4xx6 + e6x − 2c1e3x + c21

)
e4x
) 1

3

+

i
√
3


e−2x

4 e3x−4c1+4

√
−4 e4xx6 + e6x − 2c1e3x + c21

e4x
 1

3

2 − 2x2e2x4 e3x−4c1+4

√
−4 e4xx6 + e6x − 2c1e3x + c21

e4x
 1

3


2
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3 Solution by Mathematica
Time used: 0.627 (sec). Leaf size: 479� �
DSolve[3*(y[x]^2-x^2)*y'[x]+2*y[x]^3-6*x*(x+1)*y[x]-3*Exp[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−2x 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

3
√
2

−
3
√
2 e2xx2

3
√√

e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

y(x)

→
e−2x

((√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e

4x
)

2/3Root
[
#13 + 16&, 2

]
+
(
2 + 2i

√
3
)
e4xx2

)
2 22/3 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x

y(x)

→
e−2x

(
3
√
−2

(√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e

4x
)

2/3 +
(
1− i

√
3
)
e4xx2

)
22/3 3

√√
e8x (−4e4xx6 + e6x − 2c1e3x + c12) − e7x + c1e4x
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53.1.283 problem 284
Internal problem ID [7864]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 284.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
4y2 + x2) y′ − yx = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 21� �
dsolve((4*y(x)^2+x^2)*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = e
LambertW

(
x2e2c1

4

)
2 −c1

3 Solution by Mathematica
Time used: 12.938 (sec). Leaf size: 64� �
DSolve[(4*y[x]^2+x^2)*y'[x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x

2

√
ProductLog

(
1
4e

− c1
2 x2
)

y(x) → x

2

√
ProductLog

(
1
4e

− c1
2 x2
)

y(x) → 0
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53.1.284 problem 285
Internal problem ID [7865]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 285.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
4y2 + 2yx+ 3x2) y′ + y2 + 6yx+ 2x2 = 0
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3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 431� �
dsolve((4*y(x)^2+2*x*y(x)+3*x^2)*diff(y(x),x)+y(x)^2+6*x*y(x)+2*x^2=0,y(x), singsol=all)� �

y(x) =

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3

4 − 11x2c21

4

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3
− c1x

4

c1

y(x)

=

−

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3

8 + 11x2c21

8

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3
− c1x

4 −

i

√
3



c31x
3+8+2

√
333c61x6 + 4c31x3 + 16


1
3

4 + 11x2c21

4

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16


1
3


2

c1

y(x)

=

−

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3

8 + 11x2c21

8

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16

 1
3
− c1x

4 +

i

√
3



c31x
3+8+2

√
333c61x6 + 4c31x3 + 16


1
3

4 + 11x2c21

4

c31x
3+8+2

√
333c61x6 + 4c31x3 + 16


1
3


2

c1
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3 Solution by Mathematica
Time used: 5.016 (sec). Leaf size: 611� �
DSolve[(4*y[x]^2+2*x*y[x]+3*x^2)*y'[x]+y[x]^2+6*x*y[x]+2*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

 3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 11x2

3
√
x3 + 2

√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− x



y(x) → 1
16

2i
(√

3 + i
)

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

+
22
(
1 + i

√
3
)
x2

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 4x



y(x) → 1
16

(−2− 2i
√
3
)

3
√
x3 + 2

√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

+
22
(
1− i

√
3
)
x2

3
√

x3 + 2
√
333x6 + 4e3c1x3 + 16e6c1 + 8e3c1

− 4x



y(x) → 1
4

 3
√

6
√
37

√
x6 + x3 − 11x2

3
√

6
√
37

√
x6 + x3

− x



y(x) → 1
8

(−1− i
√
3
)

3
√

6
√
37

√
x6 + x3 +

11
(
1− i

√
3
)
x2

3
√
6
√
37

√
x6 + x3

− 2x



y(x) → 1
8

i
(√

3 + i
)

3
√

6
√
37

√
x6 + x3 +

11
(
1 + i

√
3
)
x2

3
√
6
√
37

√
x6 + x3

− 2x
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53.1.285 problem 286
Internal problem ID [7866]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 286.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(1− 3x+ 2y)2 y′ − (−4− 2x+ 3y)2 = 0

3 Solution by Maple
Time used: 1.696 (sec). Leaf size: 309� �
dsolve((2*y(x)-3*x+1)^2*diff(y(x),x)-(3*y(x)-2*x-4)^2=0,y(x), singsol=all)� �
y(x) = 14

5

+
(5x− 11)

(
RootOf

(
59049(5x− 11)9 c1_Z 90 +

(
−295245(5x− 11)9 c1 + 1

)
_Z 81 + 459270(5x− 11)9 c1_Z 72 − 65610(5x− 11)9 c1_Z 63 − 375435(5x− 11)9 c1_Z 54 + 115911(5x− 11)9 c1_Z 45 + 166860(5x− 11)9 c1_Z 36 − 12960(5x− 11)9 c1_Z 27 − 40320(5x− 11)9 c1_Z 18 − 11520(5x− 11)9 c1_Z 9 − 1024(5x− 11)9 c1

)9 − 1
)

5RootOf
(
59049 (5x− 11)9 c1_Z 90 +

(
−295245 (5x− 11)9 c1 + 1

)
_Z 81 + 459270 (5x− 11)9 c1_Z 72 − 65610 (5x− 11)9 c1_Z 63 − 375435 (5x− 11)9 c1_Z 54 + 115911 (5x− 11)9 c1_Z 45 + 166860 (5x− 11)9 c1_Z 36 − 12960 (5x− 11)9 c1_Z 27 − 40320 (5x− 11)9 c1_Z 18 − 11520 (5x− 11)9 c1_Z 9 − 1024 (5x− 11)9 c1

)9
3 Solution by Mathematica
Time used: 93.585 (sec). Leaf size: 3501� �
DSolve[(2*y[x]-3*x+1)^2*y'[x]-(3*y[x]-2*x-4)^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.286 problem 287
Internal problem ID [7867]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 287.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

(2y − 4x+ 1)2 y′ − (y − 2x)2 = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 56� �
dsolve((2*y(x)-4*x+1)^2*diff(y(x),x)-(y(x)-2*x)^2=0,y(x), singsol=all)� �

−x

7 −
9
√
2 arctanh

(
(14y(x)−28x+8)

√
2

4

)
98

−
2 ln

(
7(y(x)− 2x)2 + 8y(x)− 16x+ 2

)
49 + 4y(x)

7 − c1 = 0

3 Solution by Mathematica
Time used: 1.794 (sec). Leaf size: 77� �
DSolve[(2*y[x]-4*x+1)^2*y'[x]-(y[x]-2*x)^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)
2 + 1

196

(
14y(x)−

(
8− 9

√
2
)
log
(
−7y(x) + 14x+

√
2 − 4

)
−
(
8 + 9

√
2
)
log
(
7y(x)− 14x+

√
2 + 4

)
− 28x

)
= c1, y(x)

]
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53.1.287 problem 288
Internal problem ID [7868]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 288.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
6y2 − 3yx2 + 1

)
y′ − 3xy2 + x = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 587� �
dsolve((6*y(x)^2-3*x^2*y(x)+1)*diff(y(x),x)-3*x*y(x)^2+x=0,y(x), singsol=all)� �
y(x)

=

(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

12

−
12
(

1
6 −

x4

16

)
(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

+ x2

4
y(x) =

−

(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

24

+
1− 3x4

8(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

+ x2

4

−

i
√
3


−324x2−432c1+27x6+12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

 1
3

12 + 2− 3x4
4−324x2−432c1+27x6+12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

 1
3


2

y(x) =

−

(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

24

+
1− 3x4

8(
−324x2 − 432c1 + 27x6 + 12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

) 1
3

+ x2

4

+

i
√
3


−324x2−432c1+27x6+12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

 1
3

12 + 2− 3x4
4−324x2−432c1+27x6+12

√
−81x8 − 162c1x6 + 621x4 + 1944c1x2 + 1296c21 + 96

 1
3


2
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3 Solution by Mathematica
Time used: 1.952 (sec). Leaf size: 494� �
DSolve[(6*y[x]^2-3*x^2*y[x]+1)*y'[x]-3*x*y[x]^2+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36

9x2

−3 3
√
3 3
√
−9x6 + 108x2 + 4

√
3
√

−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1

+ 3 32/3(8− 3x4)
3
√

−9x6 + 108x2 + 4
√
3
√
−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1


y(x)

→ 1
24

 3
√

−9x6 + 108x2 + 4
√
3
√

−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1 Root
[
#13

+ 24&, 2
]

+
(3x4 − 8)Root

[
#13 + 72&, 3

]
3
√

−9x6 + 108x2 + 4
√
3
√

−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1

+ 6x2


y(x) → 1

24

6x2

+2 3
√
−3 3

√
−9x6 + 108x2 + 4

√
3
√

−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1

+ 2(−3)2/3 (8− 3x4)
3
√

−9x6 + 108x2 + 4
√
3
√
−27x8 + 207x4 − 54c1 (x4 − 12)x2 + 32 + 432c12 + 144c1


y(x) → − 1√

3

y(x) → 1√
3
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53.1.288 problem 289
Internal problem ID [7869]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 289.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

(6y − x)2 y′ − 6y2 + 2yx+ a = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 115� �
dsolve((6*y(x)-x)^2*diff(y(x),x)-6*y(x)^2+2*x*y(x)+a=0,y(x), singsol=all)� �

y(x) = (−x3 − 18ax− 18c1)
1
3

6 + x

6

y(x) = −(−x3 − 18ax− 18c1)
1
3

12 − i
√
3 (−x3 − 18ax− 18c1)

1
3

12 + x

6

y(x) = −(−x3 − 18ax− 18c1)
1
3

12 + i
√
3 (−x3 − 18ax− 18c1)

1
3

12 + x

6

3 Solution by Mathematica
Time used: 0.523 (sec). Leaf size: 115� �
DSolve[(6*y[x]-x)^2*y'[x]-6*y[x]^2+2*x*y[x]+a==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
x+ 3

√
−18ax− x3 + 18c1

)
y(x) → x

6 + 1
12i
(√

3 + i
)

3
√
−18ax− x3 + 18c1

y(x) → x

6 − 1
12

(
1 + i

√
3
)

3
√

−18ax− x3 + 18c1
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53.1.289 problem 290
Internal problem ID [7870]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 290.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
ay2 + 2bxy + c x2) y′ + by2 + 2cxy + d x2 = 0

10104
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3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 1666� �
dsolve((a*y(x)^2+2*b*x*y(x)+c*x^2)*diff(y(x),x)+b*y(x)^2+2*c*x*y(x)+d*x^2=0,y(x), singsol=all)� �
y(x)

=

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3

2a − 2c21x2(ac−b2
)

a

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3
− bxc1

a

c1

y(x)

=

−

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3

4a + c21x
2(ac−b2

)
a

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3
− bxc1

a
−

i

√
3



−4c31a
2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2


1
3

2a +
2c21x

2(ac−b2
)

a

−4c31a
2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2


1
3


2

c1

y(x)

=

−

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3

4a + c21x
2(ac−b2

)
a

−4c31a2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2
 1

3
− bxc1

a
+

i

√
3



−4c31a
2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2


1
3

2a +
2c21x

2(ac−b2
)

a

−4c31a
2d x3+12c x3c31ba−8b3x3c31+4

√
a2c61d

2x6 − 6abcc61d x6 + 4a c3c61x6 + 4b3c61d x6 − 3b2c2c61x6 − 2c31a2d x3 + 6c x3c31ba− 4b3x3c31 + a2 a+4a2


1
3


2

c1
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3 Solution by Mathematica
Time used: 10.032 (sec). Leaf size: 1327� �
DSolve[(a*y[x]^2+2*b*x*y[x]+c*x^2)*y'[x]+b*y[x]^2+2*c*x*y[x]+d*x^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

22/3 3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3 + 2

3
√
2 x2(b2−ac

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3

− 2bx

2a
y(x)

→

9i22/3
(√

3 + i
)

3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3 + 36

3
√
−2 x2(ac−b2

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3

− 36bx

36a
y(x)

→

−9 22/3
(
1 + i

√
3
)

3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3 + 36(−1)2/3

3
√
2 x2(b2−ac

)
3

√√
−4x6 (b2 − ac)3 + (−x3 (a2d− 3abc+ 2b3) + a2e3c1) 2 + a2 (−dx3 + e3c1) + 3abcx3 − 2b3x3

− 36bx

36a
y(x)

→
−2bx 3

√√
a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3) +

(
2
√
a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − 2x3(a2d− 3abc+ 2b3)

)2/3
+ 2 3

√
2 x2(b2 − ac)

2a 3
√√

a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3)

y(x)

→

−2 3
√
−1 22/3 3

√√
a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3) + 4(−1)2/3

3
√
2 x2(b2−ac

)
3
√√

a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3)
− 4bx

4a
y(x)

→

(−2)2/3 3
√√

a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3) − 2
3
√
−2 x2(b2−ac

)
3
√√

a2x6 (a2d2 − 6abcd+ 4ac3 + 4b3d− 3b2c2) − x3 (a2d− 3abc+ 2b3)
− 2bx

2a
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53.1.290 problem 291
Internal problem ID [7871]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 291.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve (
b(βy + xα)2 − β(by + ax)

)
y′ + a(βy + xα)2 − α(by + ax) = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 50� �
dsolve((b*(beta*y(x)+alpha*x)^2-beta*(b*y(x)+a*x))*diff(y(x),x)+a*(beta*y(x)+alpha*x)^2-alpha*(b*y(x)+a*x)=0,y(x), singsol=all)� �

y(x) = −ax+ eRootOf
(
c1aβx−c1αbx−_Zaβx+_Zαbx−c1β e_Z+e_Z_Zβ+b

)
b

3 Solution by Mathematica
Time used: 0.849 (sec). Leaf size: 39� �
DSolve[(b*(\[Beta]*y[x]+alpha*x)^2-\[Beta]*(b*y[x]+a*x))*y'[x]+a*(\[Beta]*y[x]+alpha*x)^2-alpha*(b*y[x]+a*x)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

aβ
(
log(ax+ by(x)) + 1

αx+βy(x)

)
aβ − αb

= c1, y(x)
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53.1.291 problem 292
Internal problem ID [7872]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 292.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational]

Solve

(ay + bx+ c)2 y′ + (αy + βx+ γ)2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 125� �
dsolve((a*y(x)+b*x+c)^2*diff(y(x),x)+(alpha*y(x)+beta*x+gamma)^2=0,y(x), singsol=all)� �
y(x)

=
−bγ + βc+RootOf

(∫ _Z _a2a2−2_aab+b2

_a3a2−2_a2ab−_a2α2+2_aαβ+_a b2−β2d_a + ln (x(aβ − bα) + aγ − αc) + c1
)
(x(aβ − bα) + aγ − αc)

−aβ + bα
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3 Solution by Mathematica
Time used: 23.292 (sec). Leaf size: 1653� �
DSolve[(a*y[x]+b*x+c)^2*y'[x]+(\[Alpha]*y[x]+\[Beta]*x+\[Gamma])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
β(bα− aβ)RootSum

[
−γ3b3 − α3y(x)3b3 − γ#12b3 − 3α2γy(x)2b3 + 2α2#1y(x)2b3

+ 2γ2#1b3 − 3αγ2y(x)b3 − α#12y(x)b3 + 4αγ#1y(x)b3 + 3aα2βy(x)3b2 + 3cβγ2b2

+ cβ#12b2 + 3cα2βy(x)2b2 + 6aαβγy(x)2b2 − 4aαβ#1y(x)2b2 − 4cβγ#1b2

+ 3aβγ2y(x)b2 + aβ#12y(x)b2 + 6cαβγy(x)b2 − 4cαβ#1y(x)b2 − 4aβγ#1y(x)b2

− αβ#13b− 3a2αβ2y(x)3b+ αβγ#12b− 6acαβ2y(x)2b− 3a2β2γy(x)2b
+ 2a2β2#1y(x)2b− 3c2β2γb+ 2c2β2#1b− 3c2αβ2y(x)b+ α2β#12y(x)b− 6acβ2γy(x)b
+ 4acβ2#1y(x)b+ c3β3 + aβ2#13 + a3β3y(x)3 − cαβ2#12 + 3a2cβ3y(x)2 + 3ac2β3y(x)

−aαβ2#12y(x)&,
log(xβ + γ −#1+ αy(x))#12

−2γ2b3 − 2α2y(x)2b3 + 2γ#1b3 − 4αγy(x)b3 + 2α#1y(x)b3 + 4aαβy(x)2b2 + 4cβγb2 − 2cβ#1b2 + 4cαβy(x)b2 + 4aβγy(x)b2 − 2aβ#1y(x)b2 − 2c2β2b+ 3αβ#12b− 2a2β2y(x)2b− 2αβγ#1b− 4acβ2y(x)b− 2α2β#1y(x)b− 3aβ2#12 + 2cαβ2#1+ 2aαβ2#1y(x)
&
]

+
∫ y(x)

1

(
−βK[1]2a3 + bαK[1]2a2 − 2cβK[1]a2 − 2bxβK[1]a2 − c2βa− b2x2βa− 2bcxβa+ 2bcαK[1]a+ 2b2xαK[1]a+ bc2α + b3x2α + 2b2cxα

x2γb3 + x2αK[1]b3 + 2axαK[1]2b2 − cx2βb2 + 2cxγb2 + 2cxαK[1]b2 − ax2βK[1]b2 + 2axγK[1]b2 + a2αK[1]3b+ x3αβ2b+ xαγ2b+ xα3K[1]2b+ 2acαK[1]2b− 2a2xβK[1]2b+ a2γK[1]2b− 2c2xβb+ c2γb+ 2x2αβγb+ c2αK[1]b+ 2x2α2βK[1]b− 4acxβK[1]b+ 2xα2γK[1]b+ 2acγK[1]b− ax3β3 − aγ3 − a3βK[1]3 + cx2αβ2 + cαγ2 − 3axβγ2 + cα3K[1]2 − axα2βK[1]2 − 3a2cβK[1]2 − aα2γK[1]2 − c3β − 3ax2β2γ + 2cxαβγ − 2ax2αβ2K[1]− 2aαγ2K[1]− 3ac2βK[1] + 2cxα2βK[1] + 2cα2γK[1]− 4axαβγK[1]

− (aβ − bα) (c2 + 2bxc+ 2aK[1]c+ b2x2 + a2K[1]2 + 2abxK[1])
−x2γb3 − x2αK[1]b3 − 2axαK[1]2b2 + cx2βb2 − 2cxγb2 − 2cxαK[1]b2 + ax2βK[1]b2 − 2axγK[1]b2 − a2αK[1]3b− x3αβ2b− xαγ2b− xα3K[1]2b− 2acαK[1]2b+ 2a2xβK[1]2b− a2γK[1]2b+ 2c2xβb− c2γb− 2x2αβγb− c2αK[1]b− 2x2α2βK[1]b+ 4acxβK[1]b− 2xα2γK[1]b− 2acγK[1]b+ ax3β3 + aγ3 + a3βK[1]3 − cx2αβ2 − cαγ2 + 3axβγ2 − cα3K[1]2 + axα2βK[1]2 + 3a2cβK[1]2 + aα2γK[1]2 + c3β + 3ax2β2γ − 2cxαβγ + 2ax2αβ2K[1] + 2aαγ2K[1] + 3ac2βK[1]− 2cxα2βK[1]− 2cα2γK[1] + 4axαβγK[1]

)
dK[1] = c1, y(x)

]
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53.1.292 problem 293
Internal problem ID [7873]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 293.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x
(
y2 − 3x

)
y′ + 2y3 − 5yx = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 36� �
dsolve(x*(y(x)^2-3*x)*diff(y(x),x)+2*y(x)^3-5*x*y(x)=0,y(x), singsol=all)� �

ln(x)− c1 +
6 ln

(
y(x)√
x

)
13 −

2 ln
(
−−5y(x)2+13x

x

)
65 = 0
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3 Solution by Mathematica
Time used: 2.359 (sec). Leaf size: 661� �
DSolve[x*(y[x]^2-3*x)*y'[x]+2*y[x]^3-5*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 1
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 2
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 3
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 4
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 5
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 6
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 7
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 8
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 9
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 10
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 11
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 12
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 13
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 14
]

y(x) → Root
[
−#115 − 25#12e

65c1
2

x26 + 65e
65c1
2

x25 &, 15
]
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53.1.293 problem 294
Internal problem ID [7874]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 294.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
y2 + x2 − a

)
y′ −

(
a+ x2 + y2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 112� �
dsolve(x*(y(x)^2+x^2-a)*diff(y(x),x)-y(x)*(y(x)^2+x^2+a)=0,y(x), singsol=all)� �

1
1

y(x)2 −
1

−x2+a

= −
√
x2 − a x√

c1 +
4a

x2 − a

+ x2

2 − a

2

1
1

y(x)2 −
1

−x2+a

=
√
x2 − a x√

c1 +
4a

x2 − a

+ x2

2 − a

2

3 Solution by Mathematica
Time used: 0.581 (sec). Leaf size: 65� �
DSolve[x*(y[x]^2+x^2-a)*y'[x]-y[x]*(y[x]^2+x^2+a)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1x−

√
−4a+ (4 + c12)x2

)
y(x) → 1

2

(√
−4a+ (4 + c12)x2 + c1x

)
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53.1.294 problem 295
Internal problem ID [7875]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 295.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x
(
y2 + yx− x2) y′ − y3 + xy2 + yx2 = 0

3 Solution by Maple
Time used: 0.384 (sec). Leaf size: 29� �
dsolve(x*(y(x)^2+x*y(x)-x^2)*diff(y(x),x)-y(x)^3+x*y(x)^2+x^2*y(x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
2 e_Z ln(x)+e2_Z+2c1e_Z+_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 31� �
DSolve[x*(y[x]^2+x*y[x]-x^2)*y'[x]-y[x]^3+x*y[x]^2+x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

x

y(x) +
y(x)
x

+ log
(
y(x)
x

)
= −2 log(x) + c1, y(x)

]
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53.1.295 problem 296
Internal problem ID [7876]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 296.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
y2 + x2y + x2) y′ − 2y3 − 2x2y2 + x4 = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 159� �
dsolve(x*(y(x)^2+x^2*y(x)+x^2)*diff(y(x),x)-2*y(x)^3-2*x^2*y(x)^2+x^4=0,y(x), singsol=all)� �

y(x) =

−
−c1x+x2+

√
−c1x4 + c21x

2 + x4

x2(x−2) − 1

x3(x− 2)

−c1x+ x2 +
√
−c1x4 + c21x

2 + x4

y(x) = −

 c1x−x2+

√
−c1x4 + c21x

2 + x4

x2(x−2) − 1

x3(x− 2)

c1x− x2 +
√
−c1x4 + c21x

2 + x4

3 Solution by Mathematica
Time used: 1.899 (sec). Leaf size: 88� �
DSolve[x*(y[x]^2+x^2*y[x]+x^2)*y'[x]-2*y[x]^3-2*x^2*y[x]^2+x^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e−c1
(
x2 +

√
x2 (x2 − ec1x2 + e2c1)

)
y(x) → e−c1

(
−x2 +

√
x2 (x2 − ec1x2 + e2c1)

)
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53.1.296 problem 297
Internal problem ID [7877]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 297.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

2x
(
y2 + 5x2) y′ + y3 − yx2 = 0

3 Solution by Maple
Time used: 0.632 (sec). Leaf size: 29� �
dsolve(2*x*(y(x)^2+5*x^2)*diff(y(x),x)+y(x)^3-x^2*y(x)=0,y(x), singsol=all)� �

y(x) = RootOf
(
_Z 45c1x

9 − _Z 18 − 6_Z 9 − 9
) 9

2 x

3 Solution by Mathematica
Time used: 1.101 (sec). Leaf size: 216� �
DSolve[2*x*(y[x]^2+5*x^2)*y'[x]+y[x]^3-x^2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 1

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 2

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 3

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 4

]
y(x) → Root

[
−#15 + #12e3c1

x3/2 + 3e3c1
√
x &, 5

]
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53.1.297 problem 298
Internal problem ID [7878]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 298.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

3y2y′x+ y3 − 2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 99� �
dsolve(3*x*y(x)^2*diff(y(x),x)+y(x)^3-2*x=0,y(x), singsol=all)� �

y(x) = ((x2 + c1)x2)
1
3

x

y(x) = −((x2 + c1)x2)
1
3

2x − i
√
3 ((x2 + c1)x2)

1
3

2x

y(x) = −((x2 + c1)x2)
1
3

2x + i
√
3 ((x2 + c1)x2)

1
3

2x

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 72� �
DSolve[3*x*y[x]^2*y'[x]+y[x]^3-2*x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
x2 + c1

3
√
x

y(x) → −
3
√
−1 3

√
x2 + c1

3
√
x

y(x) → (−1)2/3 3
√
x2 + c1

3
√
x
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53.1.298 problem 299
Internal problem ID [7879]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 299.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _exact, _rational]

Solve (
3xy2 − x2) y′ + y3 − 2yx = 0
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3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 327� �
dsolve((3*x*y(x)^2-x^2)*diff(y(x),x)+y(x)^3-2*x*y(x)=0,y(x), singsol=all)� �

y(x) =

((
12
√

−12x5 + 81c21 + 108c1
)
x2
) 1

3

6x + 2x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

y(x) = −

((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

12x − x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

−

i
√
3


12

√
−12x5 + 81c21 +108c1

x2

 1
3

6x − 2x212

√
−12x5 + 81c21 +108c1

x2

 1
3


2

y(x) = −

((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

12x − x2((
12
√
−12x5 + 81c21 + 108c1

)
x2
) 1

3

+

i
√
3


12

√
−12x5 + 81c21 +108c1

x2

 1
3

6x − 2x212

√
−12x5 + 81c21 +108c1

x2

 1
3


2
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3 Solution by Mathematica
Time used: 1.703 (sec). Leaf size: 288� �
DSolve[(3*x*y[x]^2-x^2)*y'[x]+y[x]^3-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2 3
√
3 x3 + 3

√
2
(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3

62/3x 3
√

9c1x2 +
√

−12x9 + 81c12x4

y(x) →
3
√
−1

(
2 3
√
3 x3 − 3

√
−2

(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3
)

62/3x 3
√

9c1x2 +
√
−12x9 + 81c12x4

y(x) →
x3Root

[
#13 + 24&, 2

]
+ 3

√
−2

(
9c1x2 +

√
−12x9 + 81c12x4

)
2/3

62/3x 3
√
9c1x2 +

√
−12x9 + 81c12x4
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53.1.299 problem 300
Internal problem ID [7880]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 300.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _exact, _rational, _Bernoulli]

Solve

6y2y′x+ 2y3 + x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 120� �
dsolve(6*x*y(x)^2*diff(y(x),x)+2*y(x)^3+x=0,y(x), singsol=all)� �

y(x) = ((−2x2 + 8c1)x2)
1
3

2x

y(x) = −((−2x2 + 8c1)x2)
1
3

4x − i
√
3 ((−2x2 + 8c1)x2)

1
3

4x

y(x) = −((−2x2 + 8c1)x2)
1
3

4x + i
√
3 ((−2x2 + 8c1)x2)

1
3

4x

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 100� �
DSolve[6*x*y[x]^2*y'[x]+2*y[x]^3+x==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

−x2 + 4c1
22/3 3

√
x

y(x) →
3
√

−x2 + 4c1 Root
[
4#13 − 1&, 2

]
3
√
x

y(x) → (−1)2/3 3
√

−x2 + 4c1
22/3 3

√
x
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53.1.300 problem 301
Internal problem ID [7881]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 301.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
6xy2 + x2) y′ − y

(
3y2 − x

)
= 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 25� �
dsolve((6*x*y(x)^2+x^2)*diff(y(x),x)-y(x)*(3*y(x)^2-x)=0,y(x), singsol=all)� �

y(x) = e−
LambertW

(
6 e3c1
x3

)
2 + 3c1

2

x

3 Solution by Mathematica
Time used: 31.191 (sec). Leaf size: 69� �
DSolve[(6*x*y[x]^2+x^2)*y'[x]-y[x]*(3*y[x]^2-x)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6e3c1
x3

)
√
6

y(x) →

√
x

√
ProductLog

(
6e3c1
x3

)
√
6

y(x) → 0
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53.1.301 problem 302
Internal problem ID [7882]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 302.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
x2y2 + x

)
y′ + y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 137� �
dsolve((x^2*y(x)^2+x)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = −

√
−2xc1

(
−2c1 − x+

√
4c1x+ x2

)
2xc1

y(x) =

√
−2xc1

(
−2c1 − x+

√
4c1x+ x2

)
2xc1

y(x) = −

√
2
√

xc1
(
2c1 + x+

√
4c1x+ x2

)
2xc1

y(x) =

√
2
√
xc1
(
2c1 + x+

√
4c1x+ x2

)
2xc1
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3 Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 65� �
DSolve[(x^2*y[x]^2+x)*y'[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
c1 −

√
4 + c12x√

x

)

y(x) → 1
2

(√
4 + c12x√

x
+ c1

)
y(x) → 0
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53.1.302 problem 303
Internal problem ID [7883]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 303.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

(yx− 1)2 xy′ +
(
x2y2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 34� �
dsolve((x*y(x)-1)^2*x*diff(y(x),x)+(x^2*y(x)^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e_Z ln(x)−e2_Z+2c1e_Z+2_Z e_Z+1

)
x

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 25� �
DSolve[(x*y[x]-1)^2*x*y'[x]+(x^2*y[x]^2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
xy(x)− 1

xy(x) − 2 log(y(x)) = c1, y(x)
]
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53.1.303 problem 304
Internal problem ID [7884]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 304.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
10x3y2 + yx2 + 2x

)
y′ + 5y3x2 + xy2 = 0

3 Solution by Maple
Time used: 0.662 (sec). Leaf size: 44� �
dsolve((10*x^3*y(x)^2+x^2*y(x)+2*x)*diff(y(x),x)+5*x^2*y(x)^3+x*y(x)^2=0,y(x), singsol=all)� �

y(x) =
tan

(
RootOf

(√
10 ln

(
4
(
tan2(_Z)

)(
tan2(_Z)+1

)
5x2

)
+ 2

√
10 c1 + 2_Z

))√
10

5x

3 Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 44� �
DSolve[(10*x^3*y[x]^2+x^2*y[x]+2*x)*y'[x]+5*x^2*y[x]^3+x*y[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

y(x)√5x2y(x)2 + 2 e

ArcTan
(√

5
2 xy(x)

)
√
10 = c1, y(x)
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53.1.304 problem 305
Internal problem ID [7885]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 305.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
y3 − 3x

)
y′ − 3y + x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve((y(x)^3-3*x)*diff(y(x),x)-3*y(x)+x^2=0,y(x), singsol=all)� �

x3

3 − 3xy(x) + y(x)4
4 + c1 = 0
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3 Solution by Mathematica
Time used: 36.243 (sec). Leaf size: 1211� �
DSolve[(y[x]^3-3*x)*y'[x]-3*y[x]+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

− 1
2

√√√√√√√√√
− 12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

y(x)

→ 1
2

√√√√√√√√√
− 12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

−

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

y(x) →

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

− 1
2

√√√√√√√√√
12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

y(x) →

√√√√√√4x3 +
(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

√
6

+1
2

√√√√√√√√√
12

√
6 x√√√√√√4x3 +

(
243x2 − 1

432

√
11019960576x4 − 4 (144x3 + 432c1) 3

)
2/3 + 12c1

3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3

− 2
3

3

√
243x2 − 1

432
√
11019960576x4 − 4 (144x3 + 432c1) 3 − 8 (x3 + 3c1)

3 3

√
243x2 − 1

432
√

11019960576x4 − 4 (144x3 + 432c1) 3
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53.1.305 problem 306
Internal problem ID [7886]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 306.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
y3 − x3) y′ − yx2 = 0
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3 Solution by Maple
Time used: 0.577 (sec). Leaf size: 381� �
dsolve((y(x)^3-x^3)*diff(y(x),x)-x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = x(
x3c1

(
−c1x3 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−
(
c1x3 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
−1

2 −
i

√
3

2

)2(
x3c1

(
−c1x3 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−1

2 +
i

√
3

2

)2(
x3c1

(
−c1x3 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
1
2 −

i

√
3

2

)2(
x3c1

(
−c1x3 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
1
2 +

i

√
3

2

)2(
x3c1

(
−c1x3 +

√
c21x

6 + 1
)) 1

3

y(x) = x(
−1

2 −
i

√
3

2

)2(
−
(
c1x3 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
−1

2 +
i

√
3

2

)2(
−
(
c1x3 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
1
2 −

i

√
3

2

)2(
−
(
c1x3 +

√
c21x

6 + 1
)
x3c1

) 1
3

y(x) = x(
1
2 +

i

√
3

2

)2(
−
(
c1x3 +

√
c21x

6 + 1
)
x3c1

) 1
3
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3 Solution by Mathematica
Time used: 2.296 (sec). Leaf size: 352� �
DSolve[-(x^2*y[x]) + (-x^3 + y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

x3 −
√
x6 − e6c1

y(x) → − 3
√
−1 3

√
x3 −

√
x6 − e6c1

y(x) → (−1)2/3 3
√
x3 −

√
x6 − e6c1

y(x) → 3
√

x3 +
√
x6 − e6c1

y(x) → − 3
√
−1 3

√
x3 +

√
x6 − e6c1

y(x) → (−1)2/3 3
√
x3 +

√
x6 − e6c1

y(x) → 0

y(x) → 3
√

x3 −
√
x6

y(x) → − 3
√
−1 3

√
x3 −

√
x6

y(x) → (−1)2/3 3
√
x3 −

√
x6

y(x) → 3
√√

x6 + x3

y(x) → − 3
√
−1 3

√√
x6 + x3

y(x) → (−1)2/3 3
√√

x6 + x3

10130



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.306 problem 307
Internal problem ID [7887]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 307.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

Solve (
y2 + x2 + a

)
yy′ + x

(
y2 + x2 − a

)
= 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 113� �
dsolve((y(x)^2+x^2+a)*y(x)*diff(y(x),x)+(y(x)^2+x^2-a)*x = 0,y(x), singsol=all)� �

y(x) =
√

−x2 − a− 2
√

a x2 − c1

y(x) =
√

−x2 − a+ 2
√

a x2 − c1

y(x) = −
√

−x2 − a− 2
√
a x2 − c1

y(x) = −
√

−x2 − a+ 2
√
a x2 − c1

3 Solution by Mathematica
Time used: 4.901 (sec). Leaf size: 149� �
DSolve[x*(-a + x^2 + y[x]^2) + y[x]*(a + x^2 + y[x]^2)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−
√

a2 + 4ax2 + 4c1 − a− x2

y(x) →
√

−
√

a2 + 4ax2 + 4c1 − a− x2

y(x) → −
√√

a2 + 4ax2 + 4c1 − a− x2

y(x) →
√√

a2 + 4ax2 + 4c1 − a− x2
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53.1.307 problem 308
Internal problem ID [7888]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 308.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

2y3y′ + xy2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(2*y(x)^3*diff(y(x),x)+x*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = −
√
−2x2 + 4c1

2

y(x) =
√

−2x2 + 4c1
2

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 53� �
DSolve[x*y[x]^2 + 2*y[x]^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → −
√

−x2

2 + 2c1

y(x) →
√
−x2

2 + 2c1

y(x) → 0
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53.1.308 problem 309
Internal problem ID [7889]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 309.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve (
2y3 + y

)
y′ − 2x3 − x = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 113� �
dsolve((2*y(x)^3+y(x))*diff(y(x),x)-2*x^3-x = 0,y(x), singsol=all)� �

y(x) = −

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2− 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) = −

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2

y(x) =

√
−2 + 2

√
4x4 + 4x2 + 8c1 + 1

2
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3 Solution by Mathematica
Time used: 0.735 (sec). Leaf size: 143� �
DSolve[-x - 2*x^3 + (y[x] + 2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1−

√
(2x2 + 1)2 + 8c1
√
2

y(x) → −

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2

y(x) →

√
−1 +

√
(2x2 + 1)2 + 8c1
√
2
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53.1.309 problem 310
Internal problem ID [7890]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 310.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
2y3 + 5yx2) y′ + 5xy2 + x3 = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 125� �
dsolve((2*y(x)^3+5*x^2*y(x))*diff(y(x),x)+5*x*y(x)^2+x^3 = 0,y(x), singsol=all)� �

y(x) = −

√
−10c1x2 − 2

√
23c21x4 + 2

2√c1

y(x) =

√
−10c1x2 − 2

√
23c21x4 + 2

2√c1

y(x) = −

√
−10c1x2 + 2

√
23c21x4 + 2

2√c1

y(x) =

√
−10c1x2 + 2

√
23c21x4 + 2

2√c1

10135



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 4.404 (sec). Leaf size: 295� �
DSolve[x^3 + 5*x*y[x]^2 + (5*x^2*y[x] + 2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−5x2 −

√
23x4 + 2e4c1

√
2

y(x) →

√
−5x2 −

√
23x4 + 2e4c1

√
2

y(x) → −

√
−5x2 +

√
23x4 + 2e4c1

√
2

y(x) →

√
−5x2 +

√
23x4 + 2e4c1

√
2

y(x) → −

√
−
√
23

√
x4 − 5x2

√
2

y(x) →

√
−
√
23

√
x4 − 5x2

√
2

y(x) → −

√√
23

√
x4 − 5x2

√
2

y(x) →

√√
23

√
x4 − 5x2

√
2
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53.1.310 problem 311
Internal problem ID [7891]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 311.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class A], _exact, _rational, _dAlembert]

Solve (
20y3 − 3xy2 + 6yx2 + 3x3) y′ − y3 + 6xy2 + 9yx2 + 4x3 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 50� �
dsolve((20*y(x)^3-3*x*y(x)^2+6*x^2*y(x)+3*x^3)*diff(y(x),x)-y(x)^3+6*x*y(x)^2+9*x^2*y(x)+4*x^3 = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
c41x

4 + 3_Zc31x3 + 3_Z 2c21x
2 − _Z 3c1x+ 5_Z 4 − 1

)
c1
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3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 2201� �
DSolve[4*x^3 + 9*x^2*y[x] + 6*x*y[x]^2 - y[x]^3 + (3*x^3 + 6*x^2*y[x] - 3*x*y[x]^2 + 20*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x)

→ 1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x) →

−1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

− 1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ 659x3

500

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
y(x) →

−1
2

√√√√√√−39x2

100 +
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+1
2

√√√√√√√√√√√
−39x2

50 −
3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (−13x4 + 10ec1)

5 3
√

99x6 + 351ec1x2 +
√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ 659x3

500

√√√√√√−39x2

100 +
3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

5 3
√
2 32/3

+
2 3

√
2
3 (13x4 − 10ec1)

5 3
√
99x6 + 351ec1x2 +

√
3
√
−67037x12 + 185406ec1x8 − 83733e2c1x4 + 32000e3c1

+ x

20
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53.1.311 problem 312
Internal problem ID [7892]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 312.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
y2

b
+ x2

a

)
(y′y + x) + (a− b) (y′y − x)

a+ b
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 236� �
dsolve((y(x)^2/b+x^2/a)*(y(x)*diff(y(x),x)+x)+(a-b)/(a+b)*(y(x)*diff(y(x),x)-x) = 0,y(x), singsol=all)� �

y(x) =

√√√√√√√√a

−b x2 + ab+ e−
2 LambertW

 (a+b)e−
x2
2b e

b x2
2a2 e−

1
2 e−

b
2a e−

c1
ba

2b a2

b a2+a2x2−b2x2+b a2+a b2+2c1a

2b a2


a

y(x) = −

√√√√√√√√a

−b x2 + ab+ e−
2 LambertW

 (a+b)e−
x2
2b e

b x2
2a2 e−

1
2 e−

b
2a e−

c1
ba

2b a2

b a2+a2x2−b2x2+b a2+a b2+2c1a

2b a2


a
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3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 176� �
DSolve[((a - b)*(-x + y[x]*y'[x]))/(a + b) + (x^2/a + y[x]^2/b)*(x + y[x]*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
b

√√√√√(a+ b) (a− x2) + 2a2ProductLog

c1(a+ b) exp
(
− (a+b)(x2(a−b)+ab)

2a2b

)
2a3b2


√
a
√
a+ b

y(x) →

√
b

√√√√√(a+ b) (a− x2) + 2a2ProductLog

c1(a+ b) exp
(
− (a+b)(x2(a−b)+ab)

2a2b

)
2a3b2


√
a
√
a+ b
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53.1.312 problem 313
Internal problem ID [7893]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 313.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
2ay3 + 3y2ax− b x3 + c x2) y′ − ay3 + cy2 + 3b x2y + 2b x3 = 0
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3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 912� �
dsolve((2*a*y(x)^3+3*a*x*y(x)^2-b*x^3+c*x^2)*diff(y(x),x)-a*y(x)^3+c*y(x)^2+3*b*x^2*y(x)+2*b*x^3 = 0,y(x), singsol=all)� �
y(x)

=

((
−108b x3 + 108c1x+ 12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

)
a2

) 1
3

6a
+ −2cx+ 2c1((

−108b x3 + 108c1x+ 12
√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

)
a2

) 1
3

y(x) =

−

((
−108b x3 + 108c1x+ 12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

)
a2

) 1
3

12a
− −cx+ c1((

−108b x3 + 108c1x+ 12
√

−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)
a

)
a2

) 1
3

−

i
√
3



−108b x3+108c1x+12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

a2


1
3

6a − 2(−cx+c1)
−108b x3+108c1x+12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

a2


1
3


2

y(x) =

−

((
−108b x3 + 108c1x+ 12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

)
a2

) 1
3

12a
− −cx+ c1((

−108b x3 + 108c1x+ 12
√

−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)
a

)
a2

) 1
3

+

i
√
3



−108b x3+108c1x+12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

a2


1
3

6a − 2(−cx+c1)
−108b x3+108c1x+12

√
−3 (−27a b2x6 + 54abc1x4 − 4c3x3 − 27ac21x2 + 12c2c1x2 − 12cc21x+ 4c31)

a

a2


1
3


2
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3 Solution by Mathematica
Time used: 7.527 (sec). Leaf size: 495� �
DSolve[2*b*x^3 + 3*b*x^2*y[x] + c*y[x]^2 - a*y[x]^3 + (c*x^2 - b*x^3 + 3*a*x*y[x]^2 + 2*a*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
2 3
√
3 a(cx+ c1)− 3

√
2
(√

3
√

a3 (27ax2 (bx2 + c1) 2 + 4(cx+ c1)3) + 9a2x(bx2 + c1)
)

2/3

62/3a 3
√√

3
√

a3 (27ax2 (bx2 + c1) 2 + 4(cx+ c1)3) + 9a2x (bx2 + c1)

y(x) →

(
−1− i

√
3
)
(cx+ c1)

22/3 3
√√

(27a2bx3 + 27a2c1x) 2 + 4(3acx+ 3ac1)3 + 27a2x (bx2 + c1)

+

(
1− i

√
3
)

3
√√

(27a2bx3 + 27a2c1x) 2 + 4(3acx+ 3ac1)3 + 27a2x (bx2 + c1)

6 3
√
2 a

y(x) →
i
(√

3 + i
)
(cx+ c1)

22/3 3
√√

(27a2bx3 + 27a2c1x) 2 + 4(3acx+ 3ac1)3 + 27a2x (bx2 + c1)

+

(
1 + i

√
3
)

3
√√

(27a2bx3 + 27a2c1x) 2 + 4(3acx+ 3ac1)3 + 27a2x (bx2 + c1)

6 3
√
2 a
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53.1.313 problem 314
Internal problem ID [7894]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 314.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y3y′x+ y4 − x sin(x) = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 170� �
dsolve(x*y(x)^3*diff(y(x),x)+y(x)^4-x*sin(x) = 0,y(x), singsol=all)� �

y(x) = (−4 cos(x)x4 + 16x3 sin(x) + 48 cos(x)x2 − 96 cos(x)− 96 sin(x)x+ c1)
1
4

x

y(x) = −(−4 cos(x)x4 + 16x3 sin(x) + 48 cos(x)x2 − 96 cos(x)− 96 sin(x)x+ c1)
1
4

x

y(x) = −i(−4 cos(x)x4 + 16x3 sin(x) + 48 cos(x)x2 − 96 cos(x)− 96 sin(x)x+ c1)
1
4

x

y(x) = i(−4 cos(x)x4 + 16x3 sin(x) + 48 cos(x)x2 − 96 cos(x)− 96 sin(x)x+ c1)
1
4

x
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3 Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 164� �
DSolve[-(x*Sin[x]) + y[x]^4 + x*y[x]^3*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
4
√

16x (x2 − 6) sin(x)− 4 (x4 − 12x2 + 24) cos(x) + c1
x

y(x) → − i 4
√
16x (x2 − 6) sin(x)− 4 (x4 − 12x2 + 24) cos(x) + c1

x

y(x) → i 4
√

16x (x2 − 6) sin(x)− 4 (x4 − 12x2 + 24) cos(x) + c1
x

y(x) →
4
√

16x (x2 − 6) sin(x)− 4 (x4 − 12x2 + 24) cos(x) + c1
x
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53.1.314 problem 315
Internal problem ID [7895]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 315.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
2xy3 − x4) y′ − y4 + 2yx3 = 0
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3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 447� �
dsolve((2*x*y(x)^3-x^4)*diff(y(x),x)-y(x)^4+2*x^3*y(x) = 0,y(x), singsol=all)� �

y(x) =

12 1
3

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

6c1

+ x12 2
3

6

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

−

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27c31x3 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27c31x3 − 4)

c1

c21


1
3


2

y(x) = −

12 1
3

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

12c1

− x12 2
3

12

x

−9c1x2 +
√
3

√
x (27c31x3 − 4)

c1

 c21

 1
3

+

i
√
3


12

1
3

x

−9c1x2+
√
3

√
x (27c31x3 − 4)

c1

c21


1
3

6c1 − x12
2
3

6

x

−9c1x2+
√
3

√
x (27c31x3 − 4)

c1

c21


1
3


2
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3 Solution by Mathematica
Time used: 8.033 (sec). Leaf size: 383� �
DSolve[2*x^3*y[x] - y[x]^4 + (-x^4 + 2*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 + 2 3

√
3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
(−1)2/3 3

√
2
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 − 2 3

√
−3 ec1x

62/3 3
√

−9x3 +
√
81x6 − 12e3c1x3

y(x) →
− 3
√
−2 6

√
3
(
−9x3 +

√
81x6 − 12e3c1x3

)
2/3 −

((√
3 − 3i

)
ec1x

)
22/335/6 3

√
−9x3 +

√
81x6 − 12e3c1x3

y(x) →
3
√√

x6 − x3

3
√
2

y(x) → − 3

√
−1
2

3
√√

x6 − x3

y(x) →
(−1)2/3 3

√√
x6 − x3

3
√
2
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53.1.315 problem 316
Internal problem ID [7896]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 316.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
2xy3 + y

)
y′ + 2y2 = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 53� �
dsolve((2*x*y(x)^3+y(x))*diff(y(x),x)+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) =
√

−2RootOf (e_Z expIntegral (1,_Z ) + 4c1e_Z − 4x)

y(x) = −
√

−2RootOf (e_Z expIntegral (1,_Z ) + 4c1e_Z − 4x)

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 53� �
DSolve[2*y[x]^2 + (y[x] + 2*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

Solve
[
x = −1

4e
− 1

2y(x)
2ExpIntegralEi

(
y(x)2
2

)
+ c1e

− 1
2y(x)

2
, y(x)

]
y(x) → 0
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53.1.316 problem 317
Internal problem ID [7897]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 317.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
2xy3 + xy + x2) y′ − xy + y2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 29� �
dsolve((2*x*y(x)^3+x*y(x)+x^2)*diff(y(x),x)+y(x)^2-x*y(x) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
−e3_Z−e_Z ln(x)+c1e_Z−_Z e_Z+x

)

3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 23� �
DSolve[-(x*y[x]) + y[x]^2 + (x^2 + x*y[x] + 2*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 − x

y(x) + log(y(x)) + log(x) = c1, y(x)
]
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53.1.317 problem 318
Internal problem ID [7898]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 318.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
3xy3 − 4yx+ y

)
y′ + y2

(
y2 − 2

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
dsolve((3*x*y(x)^3-4*x*y(x)+y(x))*diff(y(x),x)+y(x)^2*(y(x)^2-2) = 0,y(x), singsol=all)� �

y(x) = 0

x+ 1
y(x)2 − c1√

y(x)2 − 2 y(x)2
= 0
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3 Solution by Mathematica
Time used: 58.222 (sec). Leaf size: 1942� �
DSolve[y[x]^2*(-2 + y[x]^2) + (y[x] - 4*x*y[x] + 3*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → 0

y(x) →

−

√√√√√√8 3
√
2 x4 + 8 3

√
2 x3 − 4x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +
(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 + 2x2
(

3
√
2 + 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

√
6

y(x)

→

√√√√√√8 3
√
2 x4 + 8 3

√
2 x3 − 4x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +

(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 + 2x2
(

3
√
2 + 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
√
6

y(x) →

−

√√√√√√4x2
(
Root

[
#13 − 2&, 3

]
+ 2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
+ 16(−1)2/3 3

√
2 x4 + 16(−1)2/3 3

√
2 x3 − 8x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +
(
−1− i

√
3
)(

6
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3

)
2/3

x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

2
√
3

y(x)

→

√√√√√√4x2
(
Root

[
#13 − 2&, 3

]
+ 2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
)
+ 16(−1)2/3 3

√
2 x4 + 16(−1)2/3 3

√
2 x3 − 8x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) +

(
−1− i

√
3
)(

6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3

x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
2
√
3

y(x) →

−

√√√√√√−16 3
√
−2 x4 − 16 3

√
−2 x3 − 8x 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) + i

(√
3 + i

)(
6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 − 4x2
(

3
√
−2 − 2 3

√
3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

)
x2 3
√

3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
2
√
3

y(x)

→

√√√√√√−16 3
√
−2 x4 − 16 3

√
−2 x3 − 8x 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x) + i
(√

3 + i
)(

6
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) − 54c12x4 + 4(2x+ 1)3x3
)

2/3 − 4x2
(

3
√
−2 − 2 3

√
3
√
3
√

c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)
)

x2 3
√

3
√
3
√
c12x7 (−4(2x+ 1)3 + 27c12x) + x3 (2(2x+ 1)3 − 27c12x)

2
√
3

y(x) → 0

y(x) → −
√
2

y(x) →
√
2
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53.1.318 problem 319
Internal problem ID [7899]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 319.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
7xy3 + y − 5x

)
y′ + y4 − 5y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 33� �
dsolve((7*x*y(x)^3+y(x)-5*x)*diff(y(x),x)+y(x)^4-5*y(x) = 0,y(x), singsol=all)� �

x−
−y(x)5

5 + 5y(x)2
2 + c1

(y(x)3 − 5)2 y(x)
= 0
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3 Solution by Mathematica
Time used: 44.821 (sec). Leaf size: 341� �
DSolve[-5*y[x] + y[x]^4 + (-5*x + y[x] + 7*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 1

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 2

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 3

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 4

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 5

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 6

]
y(x) → Root

[
10#17x+ 2#15 − 100#14x− 25#12 + 250#1x− 10c1&, 7

]
y(x) → 0

y(x) → − 3
√
−5

y(x) → 3
√
5

y(x) → Root
[
#13 − 5&, 3

]
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53.1.319 problem 320
Internal problem ID [7900]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 320.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
x2y3 + xy

)
y′ − 1 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 70� �
dsolve((x^2*y(x)^3+x*y(x))*diff(y(x),x)-1 = 0,y(x), singsol=all)� �

y(x) =

√√√√x

(
2 LambertW

(
c1e−

2x−1
2x

2

)
x+ 2x− 1

)
x

y(x) = −

√√√√x

(
2 LambertW

(
c1e−

2x−1
2x

2

)
x+ 2x− 1

)
x

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 76� �
DSolve[-1 + (x*y[x] + x^2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2xProductLog

(
c1e

1
2x−1

)
+ 2x− 1

√
x

y(x) →

√
2xProductLog

(
c1e

1
2x−1

)
+ 2x− 1

√
x
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53.1.320 problem 321
Internal problem ID [7901]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 321.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
2x2y3 + x2y2 − 2x

)
y′ − 2y − 1 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 46� �
dsolve((2*x^2*y(x)^3+x^2*y(x)^2-2*x)*diff(y(x),x)-2*y(x)-1 = 0,y(x), singsol=all)� �

y(x) = −1
2

y(x) = eRootOf
(
x e3_Z−4x e2_Z+8c1x e_Z+2_Z e_Zx+3 e_Zx+16

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 47� �
DSolve[-1 - 2*y[x] + (-2*x + x^2*y[x]^2 + 2*x^2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
64
(
−4y(x)2 + 4y(x)− 2 log(8y(x) + 4) + 3

)
− 1

4x(2y(x) + 1) = c1, y(x)
]
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53.1.321 problem 322
Internal problem ID [7902]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 322.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve (
10y3x2 − 3y2 − 2

)
y′ + 5y4x+ x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve((10*x^2*y(x)^3-3*y(x)^2-2)*diff(y(x),x)+5*x*y(x)^4+x = 0,y(x), singsol=all)� �

x2(5y(x)4 + 1)
2 − y(x)3 − 2y(x) + c1 = 0
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3 Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 2097� �
DSolve[x + 5*x*y[x]^4 + (-2 - 3*y[x]^2 + 10*x^2*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4 +
√
3 x2

√√√√√√√√√√√
−

−6x2 + 5 3
√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 6

√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4

x6 − 3

30x2

y(x)

→
−
√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4 +
√
3 x2

√√√√√√√√√√√
−

−6x2 + 5 3
√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 6

√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4

x6 + 3

30x2

y(x)

→

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4 −
√
3 x2

√√√√√√√√√√√
6x2 − 5 3

√
6 x4 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 − 10 62/3x4(5x4−10c1x2−2)
3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 6
√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√

189x2 +
√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4

x6 + 3

30x2

y(x)

→

√
3 x2

√√√√√√5 3
√
6 x2 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)

3
√

189x2 +
√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 3

x4 +
√
3 x2

√√√√√√√√√√√
6x2 − 5 3

√
6 x4 3

√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 − 10 62/3x4(5x4−10c1x2−2)

3
√
189x2 +

√
3
√
27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1

+ 6
√
3 (100x4+1)√√√√√√5 3

√
6 x2 3

√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1 + 10 62/3x2(5x4−10c1x2−2)
3
√
189x2 +

√
3
√

27 (21x2 − 2c1) 2 − 16 (5x4 − 10c1x2 − 2) 3 − 18c1
+ 3

x4

x6 + 3

30x2

10158



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.322 problem 323
Internal problem ID [7903]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 323.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
axy3 + c

)
xy′ +

(
b x3y + c

)
y = 0

10159
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 761� �
dsolve((a*x*y(x)^3+c)*x*diff(y(x),x)+(b*x^3*y(x)+c)*y(x) = 0,y(x), singsol=all)� �

y(x) =

((
27c+ 3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

)
a2x2

) 1
3

3ax
+ (−b x2 + 2c1)x((

27c+ 3
√

−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)
a

)
a2x2

) 1
3

y(x) = −

((
27c+ 3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

)
a2x2

) 1
3

6ax
− (−b x2 + 2c1)x

2
((

27c+ 3
√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

)
a2x2

) 1
3

−

i
√
3



27c+3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

a2x2


1
3

3ax −
(
−b x2+2c1

)
x

27c+3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

a2x2


1
3


2

y(x) = −

((
27c+ 3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

)
a2x2

) 1
3

6ax
− (−b x2 + 2c1)x

2
((

27c+ 3
√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

)
a2x2

) 1
3

+

i
√
3



27c+3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

a2x2


1
3

3ax −
(
−b x2+2c1

)
x

27c+3

√
−3 (−b3x8 + 6b2c1x6 − 12bc21x4 + 8c31x2 − 27c2a)

a

a2x2


1
3


2
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3 Solution by Mathematica
Time used: 8.745 (sec). Leaf size: 463� �
DSolve[y[x]*(c + b*x^3*y[x]) + x*(c + a*x*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(−bx2 + 2c1)
3
√
3 3
√

9a2cx2 +
√
3
√

a3x4 (27ac2 + x2 (bx2 − 2c1) 3)

+
3
√

9a2cx2 +
√
3
√
a3x4 (27ac2 + x2 (bx2 − 2c1) 3)

32/3ax

y(x) →
3

√
−1
3 x(bx2 − 2c1)

3
√

9a2cx2 +
√
3
√

a3x4 (27ac2 + x2 (bx2 − 2c1) 3)

+
i
(√

3 + i
)

3
√

9a2cx2 +
√
3
√
a3x4 (27ac2 + x2 (bx2 − 2c1) 3)

2 32/3ax
y(x)

→
3
√
3
(
−1− i

√
3
)(

9a2cx2 +
√
3
√

a3x4 (27ac2 + x2 (bx2 − 2c1) 3)
)

2/3 − 2(−3)2/3ax2(bx2 − 2c1)

6ax 3
√

9a2cx2 +
√
3
√

a3x4 (27ac2 + x2 (bx2 − 2c1) 3)
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53.1.323 problem 324
Internal problem ID [7904]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 324.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
2x3y3 − x

)
y′ + 2x3y3 − y = 0
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3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 770� �
dsolve((2*x^3*y(x)^3-x)*diff(y(x),x)+2*x^3*y(x)^3-y(x) = 0,y(x), singsol=all)� �
y(x)

=

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√

−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27
)
x

) 1
3

6x

+ (c1 − 2x)2 x

6
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3
y(x) =

−

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

12x

− (c1 − 2x)2 x

12
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3

−

i
√
3


c31x

2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3

6x − (c1−2x)2x

6

c31x
2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3


2

y(x) =

−

((
c31x

2 − 6c21x3 + 12c1x4 − 8x5 + 3
√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

12x

− (c1 − 2x)2 x

12
((

c31x
2 − 6c21x3 + 12c1x4 − 8x5 + 3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 − 27

)
x

) 1
3

+ c1
6 − x

3

+

i
√
3


c31x

2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3

6x − (c1−2x)2x

6

c31x
2−6c21x3+12c1x4−8x5+3

√
−6c31x2 + 36c21x3 − 72c1x4 + 48x5 + 81 −27

x

 1
3


2
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3 Solution by Mathematica
Time used: 16.819 (sec). Leaf size: 582� �
DSolve[-y[x] + 2*x^3*y[x]^3 + (-x + 2*x^3*y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

−2x3 + c1x
2 + x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√
x8 (27 + 2x2(2x− c1)3)

+ 3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)

6x2

y(x)

→

2x2(−2x+ c1)−
i

(√
3 −i

)
x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)
+ i
(√

3 + i
)

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)

12x2

y(x)

→

2x2(−2x+ c1) +
i

(√
3 +i

)
x4(−2x+c1)2

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√

x8 (27 + 2x2(2x− c1)3)
−
(
1 + i

√
3
)

3
√

−8x9 + 12c1x8 − 6c12x7 + c13x6 − 27x4 + 3
√
3
√
x8 (27 + 2x2(2x− c1)3)

12x2
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53.1.324 problem 325
Internal problem ID [7905]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 325.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y
(
y3 − 2x3) y′ + x

(
2y3 − x3) = 0

3 Solution by Maple
Time used: 1.918 (sec). Leaf size: 120� �
dsolve(y(x)*(y(x)^3-2*x^3)*diff(y(x),x)+(2*y(x)^3-x^3)*x = 0,y(x), singsol=all)� �

ln
(
−x−y(x)

x

)
7 −

2
√
3 arctan

(
(2y(x)+x)

√
3

3x

)
7

+
2
√
3 arctan

(√
3 (

x3+4x2y(x)+2xy(x)2+2y(x)3
)

3x3

)
7

−
2 ln

(
4x4+4x3y(x)+12x2y(x)2+4xy(x)3+4y(x)4

x4

)
7 − ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 139� �
DSolve[x*(-x^3 + 2*y[x]^3) + y[x]*(-2*x^3 + y[x]^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

1
7RootSum

#14 +#13 + 3#12 +#1

+1&,
8#13 log

(
y(x)
x

−#1
)
+ 9#12 log

(
y(x)
x

−#1
)
+ 12#1 log

(
y(x)
x

−#1
)
− log

(
y(x)
x

−#1
)

4#13 + 3#12 + 6#1+ 1
&


− 1

7 log
(
1− y(x)

x

)
= − log(x) + c1, y(x)
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53.1.325 problem 326
Internal problem ID [7906]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 326.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y
(
(ay + bx)3 + b x3) y′ + x

(
(ay + bx)3 + ay3

)
= 0

3 Solution by Maple
Time used: 0.561 (sec). Leaf size: 160� �
dsolve(y(x)*((a*y(x)+b*x)^3+b*x^3)*diff(y(x),x)+x*((a*y(x)+b*x)^3+a*y(x)^3) = 0,y(x), singsol=all)� �
y(x)

=
x
(
c1x− bRootOf

(
b2_Z 4 − 2bxc1_Z 3 + (a2c21x2 + b2c21x

2 + c21x
2 − a2)_Z 2 − 2b x3c31_Z + c41x

4))
aRootOf

(
b2_Z 4 − 2bxc1_Z 3 + (a2c21x2 + b2c21x

2 + c21x
2 − a2)_Z 2 − 2b x3c31_Z + c41x

4
)

3 Solution by Mathematica
Time used: 1.861 (sec). Leaf size: 13289� �
DSolve[x*(a*y[x]^3 + (b*x + a*y[x])^3) + y[x]*(b*x^3 + (b*x + a*y[x])^3)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.326 problem 327
Internal problem ID [7907]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 327.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve (
x+ 2y + 2x2y3 + xy4

)
y′ + y5 + y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 583� �
dsolve((x*y(x)^4+2*x^2*y(x)^3+2*y(x)+x)*diff(y(x),x)+y(x)^5+y(x) = 0,y(x), singsol=all)� �
y(x)

=

(
108c31x2 + 12

√
3
√

27c41x2 + 4c1x4 + 18c21x2 − x2 − 4c1 c1x+ 36c1x2 − 8
) 1

3

6c1x

− 2(3c1x2 − 1)

3c1x
(
108c31x2 + 12

√
3
√

27c41x2 + 4c1x4 + 18c21x2 − x2 − 4c1 c1x+ 36c1x2 − 8
) 1

3

− 1
3c1x

y(x)

=

(
−12ix2c1 − i

(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 2

3

+ 4i
)

√
3 + 12c1x2 −

((
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

+ 2
)2

12
(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

xc1

y(x)

=

(
12ix2c1 + i

(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 2

3

− 4i
)

√
3 + 12c1x2 −

((
108c31x2 + 12

√
3
√
27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8

) 1
3

+ 2
)2

12
(
108c31x2 + 12

√
3
√

27c41x2 + 18c21x2 + (4x4 − 4) c1 − x2 c1x+ 36c1x2 − 8
) 1

3

xc1
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3 Solution by Mathematica
Time used: 9.783 (sec). Leaf size: 658� �
DSolve[y[x] + y[x]^5 + (x + 2*y[x] + 2*x^2*y[x]^3 + x*y[x]^4)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2c1
(
3x2+c1

)
3

√
9
2 (3 + c12)x2 + 3

2
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + c13
+ 22/3 3

√
9 (3 + c12)x2 + 3

√
−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 2c1

6x
y(x)

→

− 4
3
√
−2 c1

(
3x2+c1

)
3
√

9 (3 + c12)x2 + 3
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13
+ i22/3

(√
3 + i

)
3
√
9 (3 + c12)x2 + 3

√
−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 4c1

12x
y(x)

→

4(−1)2/3c1
(
3x2+c1

)
3

√
9
2 (3 + c12)x2 + 3

2
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + c13
− 22/3

(
1 + i

√
3
)

3
√

9 (3 + c12)x2 + 3
√

−12c13x6 + (81− 3c14 + 54c12)x4 + 12c13x2 + 2c13 + 4c1

12x
y(x) → 0

y(x) → − 4
√
−1

y(x) → 4
√
−1

y(x) → −(−1)3/4

y(x) → (−1)3/4

y(x) → 1
2x
(
−1 + ix2

√
−x4

)
y(x) → 1

2x
(
−1 + ix2

√
−x4

)

y(x) → −x

2 + i
√
−x4

2x
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53.1.327 problem 328
Internal problem ID [7908]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 328.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

a x2yny′ − 2y′x+ y = 0

3 Solution by Maple
Time used: 0.451 (sec). Leaf size: 33� �
dsolve(a*x^2*y(x)^n*diff(y(x),x)-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

(y(x)nax− n− 2)n y(x)2nx−n − c1 = 0

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 42� �
DSolve[y[x] - 2*x*y'[x] + a*x^2*y[x]^n*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
n(log(x)− log (−axy(x)n + n+ 2))

n+ 2 − 2n log(y(x))
n+ 2 = c1, y(x)

]
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53.1.328 problem 329
Internal problem ID [7909]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 329.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

ymxn(axy′ + by) + αxy′ + βy = 0

3 Solution by Maple
Time used: 0.595 (sec). Leaf size: 78� �
dsolve(y(x)^m*x^n*(a*x*diff(y(x),x)+b*y(x))+alpha*x*diff(y(x),x)+beta*y(x) = 0,y(x), singsol=all)� �

xaβmn−bβ m2(y(x)mxnna− y(x)mmxnb+ αn− βm)−aβm+bmα (y(x)m)anα−bmα − c1 = 0

3 Solution by Mathematica
Time used: 0.571 (sec). Leaf size: 119� �
DSolve[\[Beta]*y[x] + \[Alpha]*x*y'[x] + x^n*y[x]^m*(b*y[x] + a*x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
m(β(bm− an) log (nxn(αn− βm)) + n(aβ − αb) log (xny(x)m(bm− an) + βm− αn))

n(an− bm)(αn− βm)

− αm log(αny(x)− βmy(x))
αn− βm

= c1, y(x)
]
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53.1.329 problem 330
Internal problem ID [7910]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 330.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _exact, _dAlembert]

Solve

(f(x+ y) + 1) y′ + f(x+ y) = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 22� �
dsolve((f(x+y(x))+1)*diff(y(x),x)+f(x+y(x)) = 0,y(x), singsol=all)� �

y(x) = −x+RootOf
(
−x+

∫ _Z
(1 + f(_a)) d_a + c1

)

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 52� �
DSolve[f[x + y[x]] + (1 + f[x + y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
f(x+K[2])−

∫ x

1
f ′(K[1] +K[2])dK[1] + 1

)
dK[2]

+
∫ x

1
f(K[1] + y(x))dK[1] = c1, y(x)

]
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53.1.330 problem 331
Internal problem ID [7911]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 331.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′fν(x) (−y + yp+1)
y − 1 − gν(x) (−y + yq+1)

y − 1 = 0

3 Solution by Maple
Time used: 0.257 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)*f[nu](x)*(-y(x)+y(x)^(p+1))/(-1+y(x))-g[nu](x)*(-y(x)+y(x)^(q+1))/(-1+y(x)) = 0,y(x), singsol=all)� �

∫
gν(x)
fν(x)

dx+
y(x)1+pΦ

(
−y(x)q (−1)csgn(iy(x)

q) , 1, 1+p
q

)
q

−
y(x)Φ

(
−y(x)q (−1)csgn(iy(x)

q) , 1, 1
q

)
q

+ c1 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-Sum[y[x]^nu*g[nu][x], {nu, 1, q}] + Sum[y[x]^nu*f[nu][x], {nu, 1, p}]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.331 problem 332
Internal problem ID [7912]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 332.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(√yx − 1)xy′ − (√yx + 1) y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(((x*y(x))^(1/2)-1)*x*diff(y(x),x)-((x*y(x))^(1/2)+1)*y(x) = 0,y(x), singsol=all)� �

ln(x)− c1 −
ln (xy(x))

√
xy(x) + 2

2
√

xy(x)
= 0

3 Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 29� �
DSolve[-(y[x]*(1 + Sqrt[x*y[x]])) + x*(-1 + Sqrt[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

2√
xy(x)

+ 2 log(y(x))− log(xy(x)) = c1, y(x)
]
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53.1.332 problem 333
Internal problem ID [7913]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 333.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve (
2x 5

2y
3
2 + yx2 − x

)
y′ − x

3
2y

5
2 + xy2 − y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve((2*x^(5/2)*y(x)^(3/2)+x^2*y(x)-x)*diff(y(x),x)-x^(3/2)*y(x)^(5/2)+x*y(x)^2-y(x) = 0,y(x), singsol=all)� �

3 ln (y(x))− 3
√
x
√
y(x)

+ 1
x

3
2y(x) 3

2
− 3 ln(x)

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.33 (sec). Leaf size: 72� �
DSolve[-y[x] + x*y[x]^2 - x^(3/2)*y[x]^(5/2) + (-x + x^2*y[x] + 2*x^(5/2)*y[x]^(3/2))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
√

xy(x) log(y(x))
√
x
√
y(x)

−
√

xy(x)
(
3x3/2y(x)3/2 log(x) + 6xy(x)− 2

)
3x2y(x)2 = c1, y(x)

]
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53.1.333 problem 334
Internal problem ID [7914]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 334.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve (√
x+ y + 1

)
y′ + 1 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 19� �
dsolve(((x+y(x))^(1/2)+1)*diff(y(x),x)+1 = 0,y(x), singsol=all)� �

−y(x)− 2
√
x+ y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 39� �
DSolve[1 + (1 + Sqrt[x + y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
√
x+ 1 + c1 + 2 + c1

y(x) → 2
√
x+ 1 + c1 + 2 + c1
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53.1.334 problem 335
Internal problem ID [7915]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 335.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve √
y2 − 1 y′ −

√
x2 − 1 = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 50� �
dsolve((y(x)^2-1)^(1/2)*diff(y(x),x)-(x^2-1)^(1/2) = 0,y(x), singsol=all)� �
c1 +

√
x2 − 1 x− ln

(
x+

√
x2 − 1

)
− y(x)

√
−1 + y(x)2 + ln

(
y(x) +

√
−1 + y(x)2

)
= 0

3 Solution by Mathematica
Time used: 0.599 (sec). Leaf size: 77� �
DSolve[-Sqrt[-1 + x^2] + Sqrt[-1 + y[x]^2]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

1
2#1

√
#12 − 1 − tanh−1


√
#12 − 1
#1− 1

&

[1
2
√
x2 − 1 x

+ coth−1
(

1− x√
x2 − 1

)
+ c1

]
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53.1.335 problem 336
Internal problem ID [7916]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 336.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve (√
y2 + 1 + xa

)
y′ +

√
x2 + 1 + ay = 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 41� �
dsolve(((y(x)^2+1)^(1/2)+a*x)*diff(y(x),x)+(x^2+1)^(1/2)+a*y(x) = 0,y(x), singsol=all)� �

x
√
x2 + 1
2 + arcsinh(x)

2 + axy(x) + y(x)
√

y(x)2 + 1
2 + arcsinh (y(x))

2 + c1 = 0

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 74� �
DSolve[Sqrt[1 + x^2] + a*y[x] + (a*x + Sqrt[1 + y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
axy(x) + 1

2
√
x2 + 1 x+ 1

2 tanh−1
(

x√
x2 + 1

)
+ 1

2

(
y(x)

√
y(x)2 + 1 + tanh−1

(
y(x)√

y(x)2 + 1

))
= c1, y(x)

]
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53.1.336 problem 337
Internal problem ID [7917]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 337.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (√
y2 + x2 + x

)
y′ − y = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 28� �
dsolve(((y(x)^2+x^2)^(1/2)+x)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

−c1 +
x

y(x)2 +
√

x2 + y(x)2
y(x)2 = 0

3 Solution by Mathematica
Time used: 0.506 (sec). Leaf size: 57� �
DSolve[-y[x] + (x + Sqrt[x^2 + y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0
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53.1.337 problem 338
Internal problem ID [7918]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 338.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve(
y
√
y2 + x2 +

(
y2 − x2) sin (α)− 2xy cos (α)

)
y′ + x

√
y2 + x2 + 2xy sin (α) +

(
y2 − x2) cos (α) = 0

3 Solution by Maple
Time used: 1.632 (sec). Leaf size: 129� �
dsolve((y(x)*(y(x)^2+x^2)^(1/2)+(y(x)^2-x^2)*sin(alpha)-2*x*y(x)*cos(alpha))*diff(y(x),x)+x*(y(x)^2+x^2)^(1/2)+2*x*y(x)*sin(alpha)+(y(x)^2-x^2)*cos(alpha) = 0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x)

+
∫ _Z −_a3 cos (2α)− 3_a2 sin (2α)− _a3 + 3_a cos (2α) + sin (2α) +

√
2
√
(_a2 + 1) (_a2 cos (2α) + 2_a sin (2α) + _a2 − cos (2α) + 1) − _a

(_a2 + 1) (_a2 cos (2α) + 2_a sin (2α) + _a2 − cos (2α) + 1) d_a

+ c1

)
x

3 Solution by Mathematica
Time used: 44.765 (sec). Leaf size: 17681� �
DSolve[2*x*Sin[\[Alpha]]*y[x] + Cos[\[Alpha]]*(-x^2 + y[x]^2) + x*Sqrt[x^2 + y[x]^2] + (-2*x*Cos[\[Alpha]]*y[x] + Sin[\[Alpha]]*(-x^2 + y[x]^2) + y[x]*Sqrt[x^2 + y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.338 problem 339
Internal problem ID [7919]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 339.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve (
x
√

1 + x2 + y2 − y
(
x2 + y2

))
y′ − x

(
x2 + y2

)
− y
√
1 + x2 + y2 = 0

3 Solution by Maple
Time used: 0.156 (sec). Leaf size: 27� �
dsolve((x*(x^2+y(x)^2+1)^(1/2)-y(x)*(y(x)^2+x^2))*diff(y(x),x)-y(x)*(x^2+y(x)^2+1)^(1/2)-x*(y(x)^2+x^2) = 0,y(x), singsol=all)� �

arctan
(
y(x)
x

)
−
√
1 + x2 + y(x)2 − c1 = 0

3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 27� �
DSolve[-(x*(x^2 + y[x]^2)) - y[x]*Sqrt[1 + x^2 + y[x]^2] + (-(y[x]*(x^2 + y[x]^2)) + x*Sqrt[1 + x^2 + y[x]^2])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ArcTan

(
x

y(x)

)
+
√
x2 + y(x)2 + 1 = c1, y(x)

]

10181



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.339 problem 340
Internal problem ID [7920]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 340.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve e1 (a+ x)(
(a+ x)2 + y2

) 3
2
+ e2 (x− a)(

(x− a)2 + y2
) 3

2

 y′ − y

 e1(
(a+ x)2 + y2

) 3
2
+ e2(

(x− a)2 + y2
) 3

2

 = 0

7 Solution by Maple� �
dsolve((e1*(x+a)/((x+a)^2+y(x)^2)^(3/2)+e2*(x-a)/((x-a)^2+y(x)^2)^(3/2))*diff(y(x),x)-y(x)*(e1/((x+a)^2+y(x)^2)^(3/2)+e2/((x-a)^2+y(x)^2)^(3/2)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]*(e2/((-a + x)^2 + y[x]^2)^(3/2) + e1/((a + x)^2 + y[x]^2)^(3/2))) + ((e2*(-a + x))/((-a + x)^2 + y[x]^2)^(3/2) + (e1*(a + x))/((a + x)^2 + y[x]^2)^(3/2))*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.340 problem 341
Internal problem ID [7921]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 341.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(x ey + ex) y′ + ey + y ex = 0

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 31� �
dsolve((x*exp(y(x))+exp(x))*diff(y(x),x)+exp(y(x))+y(x)*exp(x) = 0,y(x), singsol=all)� �

y(x) = −
(
LambertW

(
x e−xe−e−xc1

)
ex + c1

)
e−x

3 Solution by Mathematica
Time used: 2.873 (sec). Leaf size: 33� �
DSolve[E^y[x] + E^x*y[x] + (E^x + E^y[x]*x)*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x − ProductLog

(
xe−x+c1e−x

)
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53.1.341 problem 342
Internal problem ID [7922]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 342.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x
(
3 eyx + 2 e−yx

)
(xy′ + y) + 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 17� �
dsolve(x*(3*exp(x*y(x))+2*exp(-x*y(x)))*(x*diff(y(x),x)+y(x))+1 = 0,y(x), singsol=all)� �

y(x) =
ln
(
− ln(x)

5 + c1
5

)
x
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3 Solution by Mathematica
Time used: 0.371 (sec). Leaf size: 163� �
DSolve[1 + (2/E^(x*y[x]) + 3*E^(x*y[x]))*x*(y[x] + x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
cosh−1

(
1
24

(
−5
√

24 + log2
(c1
x

)
− log

(
c1
x

)))
x

y(x) →
cosh−1

(
1
24

(
−5
√
24 + log2

(c1
x

)
− log

(
c1
x

)))
x

y(x) → −
cosh−1

(
1
24

(
5
√
24 + log2

(c1
x

)
− log

(
c1
x

)))
x

y(x) →
cosh−1

(
1
24

(
5
√
24 + log2

(c1
x

)
− log

(
c1
x

)))
x
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53.1.342 problem 343
Internal problem ID [7923]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 343.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_symmetries]]

Solve

(ln(y) + x) y′ − 1 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 27� �
dsolve((ln(y(x))+x)*diff(y(x),x)-1 = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
−x−_Z−expIntegral

(
1,e_Z)ee_Z+c1ee

_Z )

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 35� �
DSolve[-1 + (x + Log[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = ey(x)

(
ExpIntegralEi(−y(x))− e−y(x) log(y(x))

)
+ c1e

y(x), y(x)
]
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53.1.343 problem 344
Internal problem ID [7924]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 344.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(ln(y) + 2x− 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 19� �
dsolve((ln(y(x))+2*x-1)*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = e−LambertW
(
−2c1e−2x)−2x

3 Solution by Mathematica
Time used: 69.868 (sec). Leaf size: 37� �
DSolve[-2*y[x] + (-1 + 2*x + Log[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ProductLog(−2c1e−2x)
2c1

y(x) → 0

y(x) → e−2x
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53.1.344 problem 345
Internal problem ID [7925]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 345.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

x
(
2x2y ln(y) + 1

)
y′ − 2y = 0

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 36� �
dsolve(x*(2*x^2*y(x)*ln(y(x))+1)*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
2_Z e2_Zx2−e2_Zx2+2c1x2+2 e_Z)

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 35� �
DSolve[-2*y[x] + x*(1 + 2*x^2*Log[y[x]]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)
x2 + 2

(
1
2y(x)

2 log(y(x))− y(x)2
4

)
= c1, y(x)

]
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53.1.345 problem 346
Internal problem ID [7926]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 346.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x(y ln (xy) + y − ax) y′ − y(ax ln (xy)− y + ax) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 19� �
dsolve(x*(y(x)*ln(x*y(x))+y(x)-a*x)*diff(y(x),x)-y(x)*(a*x*ln(x*y(x))-y(x)+a*x) = 0,y(x), singsol=all)� �

(xy(x))−ax+y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 24� �
DSolve[-((a*x + a*x*Log[x*y[x]] - y[x])*y[x]) + x*(-(a*x) + y[x] + Log[x*y[x]]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[ax log(xy(x))− y(x) log(xy(x)) = c1, y(x)]
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53.1.346 problem 347
Internal problem ID [7927]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 347.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′(1 + sin(x)) sin(y) + cos(x) (cos(y)− 1) = 0

3 Solution by Maple
Time used: 0.315 (sec). Leaf size: 12� �
dsolve(diff(y(x),x)*(1+sin(x))*sin(y(x))+cos(x)*(cos(y(x))-1) = 0,y(x), singsol=all)� �

y(x) = arccos (c1 sin(x) + c1 + 1)

3 Solution by Mathematica
Time used: 1.049 (sec). Leaf size: 37� �
DSolve[Cos[x]*(-1 + Cos[y[x]]) + (1 + Sin[x])*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → 2ArcSin
(
1
4c1
(
sin
(x
2

)
+ cos

(x
2

)))
y(x) → 0

10190



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.347 problem 348
Internal problem ID [7928]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 348.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(x cos(y) + sin(x)) y′ + y cos(x) + sin(y) = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 15� �
dsolve((x*cos(y(x))+sin(x))*diff(y(x),x)+y(x)*cos(x)+sin(y(x)) = 0,y(x), singsol=all)� �

y(x) sin(x) + x sin (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 17� �
DSolve[Sin[y[x]] + Cos[x]*y[x] + (x*Cos[y[x]] + Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x sin(y(x)) + y(x) sin(x) = c1, y(x)]
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53.1.348 problem 349
Internal problem ID [7929]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 349.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

xy′ cot
(y
x

)
+ 2x sin

(y
x

)
− y cot

(y
x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x*diff(y(x),x)*cot(y(x)/x)+2*x*sin(y(x)/x)-y(x)*cot(y(x)/x) = 0,y(x), singsol=all)� �

y(x) = arcsin
(

1
2 ln(x) + 2c1

)
x

3 Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 20� �
DSolve[2*x*Sin[y[x]/x] - Cot[y[x]/x]*y[x] + x*Cot[y[x]/x]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x csc−1(2(log(x) + c1))

y(x) → 0
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53.1.349 problem 350
Internal problem ID [7930]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 350.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ cos(y)− cos(x)
(
sin2(y)

)
− sin(y) = 0

3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 270� �
dsolve(diff(y(x),x)*cos(y(x))-cos(x)*sin(y(x))^2-sin(y(x)) = 0,y(x), singsol=all)� �
y(x)

= arctan

− 2 ex
ex cos(x) + ex sin(x) + 2c1

,

√
(2 e2x cos(x) sin(x) + 4c1 sin(x)ex + 4 ex cos(x)c1 + 4c21 + e2x) (2 e2x cos(x) sin(x) + 4 ex cos(x)c1 + 4c1 sin(x)ex − 3 e2x + 4c21)

2 e2x cos(x) sin(x) + 4c1 sin(x)ex + 4 ex cos(x)c1 + 4c21 + e2x


y(x) = arctan

− 2 ex
ex cos(x) + ex sin(x) + 2c1

,

−

√
(2 e2x cos(x) sin(x) + 4c1 sin(x)ex + 4 ex cos(x)c1 + 4c21 + e2x) (2 e2x cos(x) sin(x) + 4 ex cos(x)c1 + 4c1 sin(x)ex − 3 e2x + 4c21)

2 e2x cos(x) sin(x) + 4c1 sin(x)ex + 4 ex cos(x)c1 + 4c21 + e2x
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3 Solution by Mathematica
Time used: 1.975 (sec). Leaf size: 56� �
DSolve[-Sin[y[x]] - Cos[x]*Sin[y[x]]^2 + Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − csc−1
(
1
2
(
sin(x) + cos(x) + 2c1e−x

))
y(x) → − csc−1

(
1
2
(
sin(x) + cos(x) + 2c1e−x

))
y(x) → 0

10194



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.350 problem 351
Internal problem ID [7931]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 351.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ cos(y) + x sin(y)
(
cos2(y)

)
−
(
sin3(y)

)
= 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)*cos(y(x))+x*sin(y(x))*cos(y(x))^2-sin(y(x))^3 = 0,y(x), singsol=all)� �

y(x) = arcsin

 1√
1−

√
π ex2 erf(x)− 2c1ex2



y(x) = − arcsin

 1√
1−

√
π ex2 erf(x)− 2c1ex2


3 Solution by Mathematica
Time used: 29.528 (sec). Leaf size: 66� �
DSolve[x*Cos[y[x]]^2*Sin[y[x]] - Sin[y[x]]^3 + Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cot−1
(√

ex2 (−√
π Erf(x) + 4c1

) )
y(x) → cot−1

(√
ex2 (−√

π Erf(x) + 4c1
) )

y(x) → 0
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53.1.351 problem 352
Internal problem ID [7932]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 352.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve

y′(cos(y)− sin (α) sin(x)) cos(y) + (cos(x)− sin (α) sin(y)) cos(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*(cos(y(x))-sin(alpha)*sin(x))*cos(y(x))+(cos(x)-sin(alpha)*sin(y(x)))*cos(x) = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 43� �
DSolve[Cos[x]*(Cos[x] - Sin[\[Alpha]]*Sin[y[x]]) + Cos[y[x]]*(Cos[y[x]] - Sin[\[Alpha]]*Sin[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
4 sin(α) sin(x) sin(y(x))− 4

(
y(x)
2 + 1

4 sin(2y(x))
)
− 2x− sin(2x) = c1, y(x)

]
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53.1.352 problem 353
Internal problem ID [7933]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 353.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

sin(y) + y′ cos(y)x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 12� �
dsolve(x*diff(y(x),x)*cos(y(x))+sin(y(x)) = 0,y(x), singsol=all)� �

y(x) = arcsin
(

1
c1x

)

3 Solution by Mathematica
Time used: 2.476 (sec). Leaf size: 19� �
DSolve[Sin[y[x]] + x*Cos[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcSin
(
ec1

x

)
y(x) → 0
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53.1.353 problem 354
Internal problem ID [7934]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 354.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

(x sin(y)− 1) y′ + cos(y) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 115� �
dsolve((x*sin(y(x))-1)*diff(y(x),x)+cos(y(x)) = 0,y(x), singsol=all)� �

y(x) = arctan

−

(
c1x+

√
c21 − x2 + 1

)
c1

c21 + 1 + x,
c1x+

√
c21 − x2 + 1

c21 + 1



y(x) = arctan


(
−c1x+

√
c21 − x2 + 1

)
c1

c21 + 1 + x,−
−c1x+

√
c21 − x2 + 1

c21 + 1
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3 Solution by Mathematica
Time used: 1.296 (sec). Leaf size: 163� �
DSolve[Cos[y[x]] + (-1 + x*Sin[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
c1x−

√
−x2 + 1 + c12

1 + c12

)

y(x) → ArcCos
(
c1x−

√
−x2 + 1 + c12

1 + c12

)

y(x) → −ArcCos
(√

−x2 + 1 + c12 + c1x

1 + c12

)

y(x) → ArcCos
(√

−x2 + 1 + c12 + c1x

1 + c12

)

y(x) → −π

2

y(x) → π

2
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53.1.354 problem 355
Internal problem ID [7935]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 355.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(x cos(y) + cos(x)) y′ − y sin(x) + sin(y) = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 15� �
dsolve((x*cos(y(x))+cos(x))*diff(y(x),x)-y(x)*sin(x)+sin(y(x)) = 0,y(x), singsol=all)� �

y(x) cos(x) + x sin (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 17� �
DSolve[Sin[y[x]] - Sin[x]*y[x] + (Cos[x] + x*Cos[y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[x sin(y(x)) + y(x) cos(x) = c1, y(x)]
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53.1.355 problem 356
Internal problem ID [7936]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 356.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve (
x2 cos(y) + 2y sin(x)

)
y′ + 2x sin(y) + y2 cos(x) = 0

3 Solution by Maple
Time used: 0.091 (sec). Leaf size: 19� �
dsolve((x^2*cos(y(x))+2*y(x)*sin(x))*diff(y(x),x)+2*x*sin(y(x))+y(x)^2*cos(x) = 0,y(x), singsol=all)� �

y(x)2 sin(x) + sin (y(x))x2 + c1 = 0

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 21� �
DSolve[2*x*Sin[y[x]] + Cos[x]*y[x]^2 + (x^2*Cos[y[x]] + 2*Sin[x]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2 sin(y(x)) + y(x)2 sin(x) = c1, y(x)

]
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53.1.356 problem 357
Internal problem ID [7937]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 357.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

xy′ ln(x) sin(y) + cos(y) (1− x cos(y)) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 13� �
dsolve(x*diff(y(x),x)*ln(x)*sin(y(x))+cos(y(x))*(1-x*cos(y(x))) = 0,y(x), singsol=all)� �

y(x) = arccos
(

ln(x)
c1 + x

)

3 Solution by Mathematica
Time used: 1.124 (sec). Leaf size: 53� �
DSolve[Cos[y[x]]*(1 - x*Cos[y[x]]) + x*Log[x]*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1
(
x− c1
log(x)

)
y(x) → sec−1

(
x− c1
log(x)

)
y(x) → −π

2

y(x) → π

2
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53.1.357 problem 358
Internal problem ID [7938]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 358.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ sin(y) cos(x) + cos(y) sin(x) = 0

3 Solution by Maple
Time used: 0.218 (sec). Leaf size: 11� �
dsolve(diff(y(x),x)*sin(y(x))*cos(x)+cos(y(x))*sin(x) = 0,y(x), singsol=all)� �

y(x) = arccos
(

c1
cos(x)

)

3 Solution by Mathematica
Time used: 2.361 (sec). Leaf size: 47� �
DSolve[Cos[y[x]]*Sin[x] + Cos[x]*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
1
2c1 sec(x)

)
y(x) → ArcCos

(
1
2c1 sec(x)

)
y(x) → −π

2

y(x) → π

2
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53.1.358 problem 359
Internal problem ID [7939]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 359.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

3y′ sin(x) sin(y) + 5
(
cos4(x)

)
y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 28� �
dsolve(3*diff(y(x),x)*sin(x)*sin(y(x))+5*cos(x)^4*y(x) = 0,y(x), singsol=all)� �

3 sinIntegral (y(x))
5 + c1 + ln (csc(x)− cot(x)) + cos (3x)

12 + 5 cos(x)
4 = 0

3 Solution by Mathematica
Time used: 0.989 (sec). Leaf size: 47� �
DSolve[5*Cos[x]^4*y[x] + 3*Sin[x]*Sin[y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → SinIntegral(−1)
(
− 5
36

(
15 cos(x) + cos(3x) + 12

(
log
(
sin
(x
2

))
− log

(
cos
(x
2

))))
+ c1

)
y(x) → 0
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53.1.359 problem 360
Internal problem ID [7940]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 360.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ cos (ay)− b(1− c cos (ay))
√
cos2 (ay)− 1 + c cos (ay) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)*cos(a*y(x))-b*(1-c*cos(a*y(x)))*(cos(a*y(x))^2-1+c*cos(a*y(x)))^(1/2) = 0,y(x), singsol=all)� �

c1 + x+
∫ y(x) 2 cos (a_a)

b (c cos (a_a)− 1)
√

−2 + 2 cos (2a_a) + 4c cos (a_a)
d_a = 0
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3 Solution by Mathematica
Time used: 25.488 (sec). Leaf size: 500� �
DSolve[-(b*(1 - c*Cos[a*y[x]])*Sqrt[-1 + c*Cos[a*y[x]] + Cos[a*y[x]]^2]) + Cos[a*y[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


−
i(cos(#1a) + 1)

√
2c cos(#1a) + cos(2#1a)− 1

(cos(#1a) + 1)2

√√√√c tan2
(#1a

2

)
+

√
c2 + 4 + 2

√
c2 + 4 + 2

√√√√
1−

c tan2
(#1a

2

)
√
c2 + 4 − 2

(
(c− 1)EllipticF

(
i sinh−1

(√
− c√

c2 + 4 − 2
tan

(#1a
2

))
, 2−

√
c2 + 4√

c2 + 4 +2

)
+ 2Π

(
(c+1)

(√
c2 + 4 −2

)
(c−1)c ; i sinh−1

(√
− c√

c2 + 4 − 2
tan

(
a#1
2

))
|2−

√
c2 + 4√

c2 + 4 +2

))

a (c2 − 1)
√

c

4− 2
√
c2 + 4

√
2c cos(#1a) + cos(2#1a)− 1

√
−c tan4

(
#1a
2

)
− 4 tan2

(
#1a
2

)
+ c

&


[
− bx√

2

+ c1

]
y(x) → −sec−1(c)

a

y(x) → sec−1(c)
a

y(x) → −
ArcCos

(
1
2

(
−
√
c2 + 4 − c

))
a

y(x) →
ArcCos

(
1
2

(
−
√
c2 + 4 − c

))
a

y(x) → −
ArcCos

(
1
2

(√
c2 + 4 − c

))
a

y(x) →
ArcCos

(
1
2

(√
c2 + 4 − c

))
a
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53.1.360 problem 361
Internal problem ID [7941]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 361.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

(x sin (yx) + cos (x+ y)− sin(y)) y′ + y sin (yx) + cos (x+ y) + cos(x) = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 22� �
dsolve((x*sin(x*y(x))+cos(x+y(x))-sin(y(x)))*diff(y(x),x)+y(x)*sin(x*y(x))+cos(x+y(x))+cos(x) = 0,y(x), singsol=all)� �

− cos (xy(x)) + sin(x) + sin (x+ y(x)) + cos (y(x)) + c1 = 0

3 Solution by Mathematica
Time used: 0.604 (sec). Leaf size: 31� �
DSolve[Cos[x] + Cos[x + y[x]] + Sin[x*y[x]]*y[x] + (Cos[x + y[x]] - Sin[y[x]] + x*Sin[x*y[x]])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[cos(y(x))− cos(xy(x)) + sin(x) cos(y(x)) + cos(x) sin(y(x)) + sin(x) = c1, y(x)]

10207



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.361 problem 362
Internal problem ID [7942]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 362.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve (
x2y sin (yx)− 4x

)
y′ + xy2 sin (yx)− y = 0

3 Solution by Maple
Time used: 0.306 (sec). Leaf size: 22� �
dsolve((x^2*y(x)*sin(x*y(x))-4*x)*diff(y(x),x)+x*y(x)^2*sin(x*y(x))-y(x) = 0,y(x), singsol=all)� �

y(x) =
RootOf

(
_Z − e−

cos(_Z)
4 c1x

3
4

)
x

3 Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 23� �
DSolve[-y[x] + x*Sin[x*y[x]]*y[x]^2 + (-4*x + x^2*Sin[x*y[x]]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve[−4 log(y(x))− cos(xy(x))− log(x) = c1, y(x)]
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53.1.362 problem 363
Internal problem ID [7943]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 363.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

(xy′ − y)
(
cos2

(y
x

))
+ x = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 35� �
dsolve((x*diff(y(x),x)-y(x))*cos(y(x)/x)^2+x = 0,y(x), singsol=all)� �

−
cos
(

y(x)
x

)
sin
(

y(x)
x

)
x+ y(x)

2x − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 33� �
DSolve[x + Cos[y[x]/x]^2*(-y[x] + x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)
2x + 1

4 sin
(
2y(x)
x

)
= − log(x) + c1, y(x)

]
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53.1.363 problem 364
Internal problem ID [7944]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 364.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
y sin

(y
x

)
− x cos

(y
x

))
xy′ −

(
x cos

(y
x

)
+ y sin

(y
x

))
y = 0

3 Solution by Maple
Time used: 0.239 (sec). Leaf size: 24� �
dsolve((y(x)*sin(y(x)/x)-x*cos(y(x)/x))*x*diff(y(x),x)-(x*cos(y(x)/x)+y(x)*sin(y(x)/x))*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
cos (RootOf (_Z cos (_Z )x2 − c1))x

3 Solution by Mathematica
Time used: 0.323 (sec). Leaf size: 31� �
DSolve[-(y[x]*(x*Cos[y[x]/x] + Sin[y[x]/x]*y[x])) + x*(-(x*Cos[y[x]/x]) + Sin[y[x]/x]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
− log

(
y(x)
x

)
− log

(
cos
(
y(x)
x

))
= 2 log(x) + c1, y(x)

]
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53.1.364 problem 365
Internal problem ID [7945]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 365.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve (
yf
(
x2 + y2

)
− x
)
y′ + y + xf

(
x2 + y2

)
= 0

3 Solution by Maple
Time used: 0.611 (sec). Leaf size: 42� �
dsolve((y(x)*f(y(x)^2+x^2)-x)*diff(y(x),x)+y(x)+x*f(y(x)^2+x^2) = 0,y(x), singsol=all)� �

y(x) = x

tan
(
RootOf

(
−2_Z −

(∫ x2
(
tan2(_Z)+1

)
tan(_Z)2 f(_a)

_a d_a
)

+ 2c1

))

3 Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 156� �
DSolve[x*f[x^2 + y[x]^2] + y[x] + (-x + f[x^2 + y[x]^2]*y[x])*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
x− f(x2 +K[2]2)K[2]

x2 +K[2]2

−
∫ x

1

(
−2K[1]K[2]f ′(K[1]2 +K[2]2)− 1

K[1]2 +K[2]2 − 2(−f(K[1]2 +K[2]2)K[1]−K[2])K[2]
(K[1]2 +K[2]2)2

)
dK[1]

)
dK[2]

+
∫ x

1

−f(K[1]2 + y(x)2)K[1]− y(x)
K[1]2 + y(x)2 dK[1] = c1, y(x)

]
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53.1.365 problem 366
Internal problem ID [7946]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 366.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_exact]

Solve

f
(
x2 + ay2

)
(ayy′ + x)− y − y′x = 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 45� �
dsolve(f(x^2+a*y(x)^2)*(a*y(x)*diff(y(x),x)+x)-y(x)-x*diff(y(x),x) = 0,y(x), singsol=all)� �

− ay(x)2x√
a2y(x)2

−

∫ −ay(x)2
2 −x2

2
f(−2_a) d_a

+ c1 = 0

3 Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 91� �
DSolve[-y[x] - x*y'[x] + f[x^2 + a*y[x]^2]*(x + a*y[x]*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
x− af

(
x2 + aK[2]2

)
K[2]

−
∫ x

1

(
1− 2aK[1]K[2]f ′(K[1]2 + aK[2]2

))
dK[1]

)
dK[2]

+
∫ x

1

(
y(x)− f

(
K[1]2 + ay(x)2

)
K[1]

)
dK[1] = c1, y(x)

]
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53.1.366 problem 367
Internal problem ID [7947]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 367.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

f(xcy) (bxy′ − a)− xayb(xy′ + yc) = 0

7 Solution by Maple� �
dsolve(f(x^c*y(x))*(b*x*diff(y(x),x)-a)-x^a*y(x)^b*(x*diff(y(x),x)+c*y(x)) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x^a*y[x]^b*(c*y[x] + x*y'[x])) + f[x^c*y[x]]*(-a + b*x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.367 problem 368
Internal problem ID [7948]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 368.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + ay + b x2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+a*y(x)+b*x^2 = 0,y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 15.563 (sec). Leaf size: 795� �
DSolve[b*x^2 + a*y[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
−

√
−bx2 − aK[2] x

bx4 + aK[2]x2 + 4K[2]2

−
∫ x

1

(
aK[1]

bK[1]4 + aK[2]K[1]2 + 4K[2]2+
2
√

−bK[1]2 − aK[2]
bK[1]4 + aK[2]K[1]2 + 4K[2]2−

aK[2]√
−bK[1]2 − aK[2] (bK[1]4 + aK[2]K[1]2 + 4K[2]2)

− (aK[1]2 + 8K[2]) (bK[1]3 + aK[2]K[1])
(bK[1]4 + aK[2]K[1]2 + 4K[2]2)2

− 2K[2] (aK[1]2 + 8K[2])
√

−bK[1]2 − aK[2]
(bK[1]4 + aK[2]K[1]2 + 4K[2]2)2

)
dK[1]

+ 2K[2]
bx4 + aK[2]x2 + 4K[2]2

)
dK[2]

+
∫ x

1

(
2
√
−bK[1]2 − ay(x) y(x)

bK[1]4 + ay(x)K[1]2 + 4y(x)2 + bK[1]3 + ay(x)K[1]
bK[1]4 + ay(x)K[1]2 + 4y(x)2

)
dK[1] = c1, y(x)

]

Solve
[∫ y(x)

1

( √
−bx2 − aK[4] x

bx4 + aK[4]x2 + 4K[4]2

−
∫ x

1

(
aK[3]

bK[3]4 + aK[4]K[3]2 + 4K[4]2−
2
√

−bK[3]2 − aK[4]
bK[3]4 + aK[4]K[3]2 + 4K[4]2+

aK[4]√
−bK[3]2 − aK[4] (bK[3]4 + aK[4]K[3]2 + 4K[4]2)

− (aK[3]2 + 8K[4]) (bK[3]3 + aK[4]K[3])
(bK[3]4 + aK[4]K[3]2 + 4K[4]2)2

+2K[4] (aK[3]2 + 8K[4])
√

−bK[3]2 − aK[4]
(bK[3]4 + aK[4]K[3]2 + 4K[4]2)2

)
dK[3]

+ 2K[4]
bx4 + aK[4]x2 + 4K[4]2

)
dK[4]

+
∫ x

1

(
bK[3]3 + ay(x)K[3]

bK[3]4 + ay(x)K[3]2 + 4y(x)2 − 2y(x)
√

−bK[3]2 − ay(x)
bK[3]4 + ay(x)K[3]2 + 4y(x)2

)
dK[3] = c1, y(x)

]
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53.1.368 problem 369
Internal problem ID [7949]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 369.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + y2 − a2 = 0

3 Solution by Maple
Time used: 0.255 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)^2+y(x)^2-a^2 = 0,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) = − tan (c1 − x)

√
a2

tan2 (c1 − x) + 1

y(x) = tan (c1 − x)

√
a2

tan2 (c1 − x) + 1
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3 Solution by Mathematica
Time used: 3.178 (sec). Leaf size: 111� �
DSolve[-a^2 + y[x]^2 + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − a tan(x− c1)√
sec2(x− c1)

y(x) → a tan(x− c1)√
sec2(x− c1)

y(x) → − a tan(x+ c1)√
sec2(x+ c1)

y(x) → a tan(x+ c1)√
sec2(x+ c1)

y(x) → −a

y(x) → a
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53.1.369 problem 370
Internal problem ID [7950]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 370.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 + y2 − f(x)2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+y(x)^2-f(x)^2 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-f[x]^2 + y[x]^2 + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.370 problem 371
Internal problem ID [7951]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 371.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − y3 + y2 = 0

3 Solution by Maple
Time used: 0.264 (sec). Leaf size: 24� �
dsolve(diff(y(x),x)^2-y(x)^3+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 1

y(x) = 0

y(x) = tan2
(c1
2 − x

2

)
+ 1

3 Solution by Mathematica
Time used: 1.518 (sec). Leaf size: 43� �
DSolve[y[x]^2 - y[x]^3 + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec2
(
x− c1

2

)
y(x) → sec2

(
x+ c1

2

)
y(x) → 0

y(x) → 1
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53.1.371 problem 372
Internal problem ID [7952]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 372.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 4y3 + ay + b = 0

3 Solution by Maple
Time used: 0.223 (sec). Leaf size: 271� �
dsolve(diff(y(x),x)^2-4*y(x)^3+a*y(x)+b = 0,y(x), singsol=all)� �

y(x) =

(
27b+ 3

√
−3a3 + 81b2

) 1
3

6 + a

2
(
27b+ 3

√
−3a3 + 81b2

) 1
3

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

−

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

+

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2

y(x) = WeierstrassP (c1 + x, a, b)
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3 Solution by Mathematica
Time used: 0.408 (sec). Leaf size: 244� �
DSolve[b + a*y[x] - 4*y[x]^3 + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ℘(x− c1; a, b)

y(x) → ℘(x+ c1; a, b)

y(x) →

(√
81b2 − 3a3 + 9b

)2/3
+ 3

√
3 a

2 32/3 3
√√

81b2 − 3a3 + 9b

y(x) →
−2 3

√
−3 a+ i

(√
3 + i

)(√
81b2 − 3a3 + 9b

)2/3
4 32/3 3

√√
81b2 − 3a3 + 9b

y(x) →
(−3)2/3a− 3

√
−3

(√
81b2 − 3a3 + 9b

)2/3
6 3
√√

81b2 − 3a3 + 9b
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53.1.372 problem 373
Internal problem ID [7953]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 373.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + a2y2
(
ln(y)2 − 1

)
= 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)^2+a^2*y(x)^2*(ln(y(x))^2-1) = 0,y(x), singsol=all)� �

y(x) = eRootOf
(
a2e2_Z(_Z2−1

))
y(x) = e− sin(c1a−ax)

y(x) = esin(c1a−ax)

10222



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 9.154 (sec). Leaf size: 157� �
DSolve[a^2*(-1 + Log[y[x]]^2)*y[x]^2 + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

cosh(sin(ax+ ic1)) + sinh
(√

sin2(ax+ ic1)
)

y(x) → cosh(sin(ax+ ic1)) + sinh
(√

sin2(ax+ ic1)
)

y(x) → cosh(sin(ax− ic1))− sinh
(√

sin2(ax− ic1)
)

y(x) → cosh(sin(ax− ic1)) + sinh
(√

sin2(ax− ic1)
)

y(x) → 1
e

y(x) → e
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53.1.373 problem 374
Internal problem ID [7954]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 374.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − 2y′ − y2 = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)^2-2*diff(y(x),x)-y(x)^2 = 0,y(x), singsol=all)� �

x− 1
y(x) −

(y(x)2 + 1)
3
2

y(x) + y(x)
√

y(x)2 + 1 + arcsinh (y(x))− c1 = 0

x+ (y(x)2 + 1)
3
2

y(x) − y(x)
√

y(x)2 + 1 − arcsinh (y(x))− 1
y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.545 (sec). Leaf size: 100� �
DSolve[-y[x]^2 - 2*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
√

#12 + 1
#1 + tanh−1

 #1√
#12 + 1

− 1
#1&

 [−x+ c1]

y(x) → InverseFunction

−
√

#12 + 1
#1 + tanh−1

 #1√
#12 + 1

+ 1
#1&

 [x+ c1]

y(x) → 0
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53.1.374 problem 375
Internal problem ID [7955]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 375.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + ay′ + bx = 0

3 Solution by Maple
Time used: 0.185 (sec). Leaf size: 49� �
dsolve(diff(y(x),x)^2+a*diff(y(x),x)+b*x = 0,y(x), singsol=all)� �

y(x) = −ax

2 + (a2 − 4bx)
3
2

12b + c1

y(x) = −ax

2 − (a2 − 4bx)
3
2

12b + c1

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 68� �
DSolve[b*x + a*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(a2 − 4bx)3/2 + 6abx
12b + c1

y(x) → 1
2

(
(a2 − 4bx)3/2

6b − ax

)
+ c1
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53.1.375 problem 376
Internal problem ID [7956]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 376.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + ay′ + by = 0

3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 275� �
dsolve(diff(y(x),x)^2+a*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = −
a2
(
LambertW

(
−2

√
−b e

c1b
a e−

bx
a e−1

a

)
+ 2
)
LambertW

(
−2

√
−b e

c1b
a e−

bx
a e−1

a

)
4b

y(x) = −
a2
(
LambertW

(
2
√
−b e

c1b
a e−

bx
a e−1

a

)
+ 2
)
LambertW

(
2
√
−b e

c1b
a e−

bx
a e−1

a

)
4b

y(x) =

−

e−
2aLambertW

 2 e
c1b
a e−

bx
a e−1

a

√
− 1

b

+a ln
(
− 1

4b
)
−2c1b+2bx+2a

2a

e−
2aLambertW

 2 e
c1b
a e−

bx
a e−1

a

√
− 1

b

+a ln
(
− 1

4b
)
−2c1b+2bx+2a

2a + 2a


4b
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3 Solution by Mathematica
Time used: 0.834 (sec). Leaf size: 119� �
DSolve[b*y[x] + a*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
√

a2 − 4#1b + a log
(
b
(
a−

√
a2 − 4#1b

))
2b &

[x
2 + c1

]

y(x) → InverseFunction

−
√

a2 − 4#1b − a log
(
b
(√

a2 − 4#1b + a
))

2b &

[−x

2 + c1
]

y(x) → 0
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53.1.376 problem 377
Internal problem ID [7957]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 377.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (x− 2) y′ − y + 1 = 0

3 Solution by Maple
Time used: 0.235 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)^2+(x-2)*diff(y(x),x)-y(x)+1 = 0,y(x), singsol=all)� �

y(x) = −1
4x

2 + x

y(x) = c21 + c1x− 2c1 + 1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[1 - y[x] + (-2 + x)*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + c1(x− 2 + c1)

y(x) → −1
4(x− 4)x
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53.1.377 problem 378
Internal problem ID [7958]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 378.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (x+ a) y′ − y = 0

3 Solution by Maple
Time used: 0.23 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^2+(x+a)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −1
4x

2 − 1
2ax− 1

4a
2

y(x) = c1a+ c21 + c1x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26� �
DSolve[-y[x] + (a + x)*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(a+ x+ c1)

y(x) → −1
4(a+ x)2

10229



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.378 problem 379
Internal problem ID [7959]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 379.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 − (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.233 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2-(x+1)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 1
4x

2 + 1
2x+ 1

4
y(x) = −c21 + c1x+ c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[y[x] - (1 + x)*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x+ 1− c1)

y(x) → 1
4(x+ 1)2
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53.1.379 problem 380
Internal problem ID [7960]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 380.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 + 2xy′ − y = 0
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3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 690� �
dsolve(diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =


(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3
− x

2


2

+ 2


(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

2 + x2

2
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

− x

2

x

y(x) =


−

(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3
− x

2

−

i
√
3


6c1−x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3c1x3 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

− x

2 −

i
√
3


6c1−x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3c1x3 + 9c21

 1
3


2


x

y(x) =


−

(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3
− x

2

+

i
√
3


6c1−x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3c1x3 + 9c21

 1
3


2



2

+ 2


−

(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
6c1 − x3 + 2

√
−3c1x3 + 9c21

) 1
3

− x

2 +

i
√
3


6c1−x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

6c1−x3+2

√
−3c1x3 + 9c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 1120� �
DSolve[-y[x] + 2*x*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
x4 +

(
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1 + 8e3c1x

4 3
√
x6 − 20e3c1x3 + 8

√
e3c1 (−x3 + e3c1) 3 − 8e6c1

y(x) → 1
72

−18x2 +

(
9 + 9i

√
3
)
x(x3 + 8e3c1)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9− 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1



y(x) → 1
72

−18x2 +

(
9− 9i

√
3
)
x(x3 + 8e3c1)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1

+
(
9 + 9i

√
3
)

3
√

x6 − 20e3c1x3 + 8
√
e3c1 (−x3 + e3c1) 3 − 8e6c1


y(x) →

−
x4 +

(
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1

)
2/3 + x2 3

√
x6 + 20e3c1x3 + 8

√
e3c1 (x3 + e3c1) 3 − 8e6c1 − 8e3c1x

4 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1 + i

√
3
)
x4 +

(
1− i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 +
(
−8− 8i

√
3
)
e3c1x

8 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1

y(x)

→

(
1− i

√
3
)
x4 +

(
1 + i

√
3
)(

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
)

2/3 − 2x2 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1 + 8i
(√

3 + i
)
e3c1x

8 3
√

x6 + 20e3c1x3 + 8
√

e3c1 (x3 + e3c1) 3 − 8e6c1
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53.1.380 problem 381
Internal problem ID [7961]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 381.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

(y′)2 − 2xy′ + y = 0
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3 Solution by Maple
Time used: 0.201 (sec). Leaf size: 656� �
dsolve(diff(y(x),x)^2-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −


(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

2 + x2

2
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

+ x

2


2

+ 2


(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

2

+ x2

2
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3
+ x

2

x

y(x) = −


−

(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

+ x

2 −

i
√
3


−6c1+x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

−6c1+x3+2

√
−3c1x3 + 9c21

 1
3


2



2

+ 2


−

(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

+ x

2 −

i
√
3


−6c1+x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

−6c1+x3+2

√
−3c1x3 + 9c21

 1
3


2


x

y(x) = −


−

(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

+ x

2 +

i
√
3


−6c1+x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

−6c1+x3+2

√
−3c1x3 + 9c21

 1
3


2



2

+ 2


−

(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

4 − x2

4
(
−6c1 + x3 + 2

√
−3c1x3 + 9c21

) 1
3

+ x

2 +

i
√
3


−6c1+x3+2

√
−3c1x3 + 9c21

 1
3

2 − x2

2

−6c1+x3+2

√
−3c1x3 + 9c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 2.497 (sec). Leaf size: 540� �
DSolve[y[x] - 2*x*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 1
]

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 2
]

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 3
]

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 4
]

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 5
]

y(x) → Root
[
16#16 − 24#15x2 + 9#14x4 − 8#13e6c1 + 42#12e6c1x2 − 48#1e6c1x4

+ 16e6c1x6 + e12c1&, 6
]

y(x) → 0
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53.1.381 problem 382
Internal problem ID [7962]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 382.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + axy′ − b x2 − c = 0

3 Solution by Maple
Time used: 0.182 (sec). Leaf size: 146� �
dsolve(diff(y(x),x)^2+a*x*diff(y(x),x)-b*x^2-c = 0,y(x), singsol=all)� �

y(x) = −x
√

(a2 + 4b)x2 + 4c
4 −

c ln
(√

a2 + 4b x+
√
(a2 + 4b)x2 + 4c

)
√
a2 + 4b

− a x2

4 + c1

y(x) = x
√

(a2 + 4b)x2 + 4c
4 +

c ln
(√

a2 + 4b x+
√

(a2 + 4b)x2 + 4c
)

√
a2 + 4b

− a x2

4 + c1

3 Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 169� �
DSolve[-c - b*x^2 + a*x*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4x
(√

x2 (a2 + 4b) + 4c − ax
)
−

c log
(√

x2 (a2 + 4b) + 4c − x
√
a2 + 4b

)
√
a2 + 4b

+ c1

y(x) → −1
4x
(√

x2 (a2 + 4b) + 4c + ax
)
+

c log
(√

x2 (a2 + 4b) + 4c − x
√
a2 + 4b

)
√
a2 + 4b

+ c1
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53.1.382 problem 383
Internal problem ID [7963]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 383.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 + axy′ + by + c x2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+a*x*diff(y(x),x)+b*y(x)+c*x^2 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c*x^2 + b*y[x] + a*x*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.383 problem 384
Internal problem ID [7964]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 384.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)2 + (ax+ b) y′ − ay + c = 0

3 Solution by Maple
Time used: 0.22 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)^2+(a*x+b)*diff(y(x),x)-a*y(x)+c = 0,y(x), singsol=all)� �

y(x) = −a2x2 − 2bxa− b2 + 4c
4a

y(x) = c1x+ c1b+ c21 + c

a

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 43� �
DSolve[c - a*y[x] + (b + a*x)*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c+ c1(ax+ b+ c1)
a

y(x) → −(ax+ b)2 − 4c
4a
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53.1.384 problem 385
Internal problem ID [7965]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 385.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)2 − 2y′x2 + 2yx = 0

3 Solution by Maple
Time used: 0.184 (sec). Leaf size: 161� �
dsolve(diff(y(x),x)^2-2*x^2*diff(y(x),x)+2*x*y(x) = 0,y(x), singsol=all)� �
y(x)

=
x4 − RootOf

(
x16 − 12_Z 2x12 + 16_Z 3x10 + 30_Z 4x8 − 96_Z 5x6 + 100_Z 6x4 − 48_Z 7x2 + 9_Z 8 − 16c1x4)2

2x
y(x)

=
x4 − RootOf

(
x16 − 12_Z 2x12 − 16_Z 3x10 + 30_Z 4x8 + 96_Z 5x6 + 100_Z 6x4 + 48_Z 7x2 + 9_Z 8 − 16c1x4)2

2x

3 Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 4749� �
DSolve[2*x*y[x] - 2*x^2*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.385 problem 386
Internal problem ID [7966]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 386.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + a x3y′ − 2a x2y = 0

3 Solution by Maple
Time used: 0.924 (sec). Leaf size: 27� �
dsolve(diff(y(x),x)^2+a*x^3*diff(y(x),x)-2*a*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −a x4

8

y(x) = c1x
2 + 2c21

a

3 Solution by Mathematica
Time used: 0.902 (sec). Leaf size: 90� �
DSolve[-2*a*x^2*y[x] + a*x^3*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i
√
a e2c1x2
√
2

− e4c1

y(x) → − i
√
a e2c1x2
√
2

− e4c1

y(x) → 0

y(x) → −ax4

8
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53.1.386 problem 387
Internal problem ID [7967]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 387.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 + (y′ − y) ex = 0

3 Solution by Maple
Time used: 0.486 (sec). Leaf size: 118� �
dsolve(diff(y(x),x)^2+(diff(y(x),x)-y(x))*exp(x) = 0,y(x), singsol=all)� �

2 ln (y(x)) +
√

e2x + 4y(x)ex
y(x) + 4 arctanh

(√
e2x + 4y(x)ex e−x

)
− ex

y(x) − c1 = 0

2 ln (y(x))−
√

e2x + 4y(x)ex
y(x) − 4 arctanh

(√
e2x + 4y(x)ex e−x

)
− ex

y(x) − c1 = 0

3 Solution by Mathematica
Time used: 3.9 (sec). Leaf size: 141� �
DSolve[y'[x]^2 + E^x*(-y[x] + y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

log(y(x))−
−ex/2

√
4y(x) + ex − 4y(x) tanh−1

(
ex/2√

4y(x) + ex

)
+ ex

2y(x) = c1, y(x)



Solve

log(y(x))−
ex/2

√
4y(x) + ex + 4y(x) tanh−1

(
ex/2√

4y(x) + ex

)
+ ex

2y(x) = c1, y(x)


y(x) → 0
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53.1.387 problem 388
Internal problem ID [7968]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 388.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 − 2yy′ − 2x = 0

3 Solution by Maple
Time used: 0.224 (sec). Leaf size: 217� �
dsolve(diff(y(x),x)^2-2*y(x)*diff(y(x),x)-2*x = 0,y(x), singsol=all)� �

(
−2y(x) + 2

√
y(x)2 + 2x

)
c1√

2y(x)2 + 2x− 2y(x)
√
y(x)2 + 2x + 1

+ x

+

(
−y(x) +

√
y(x)2 + 2x

)
arcsinh

(
y(x)−

√
y(x)2 + 2x

)
2
√

2y(x)2 + 2x− 2y(x)
√
y(x)2 + 2x + 1

= 0

(
2y(x) + 2

√
y(x)2 + 2x

)
c1√

2y(x)2 + 2x+ 2y(x)
√

y(x)2 + 2x + 1
+ x

−

(
y(x) +

√
y(x)2 + 2x

)
arcsinh

(
y(x) +

√
y(x)2 + 2x

)
2
√

2y(x)2 + 2x+ 2y(x)
√

y(x)2 + 2x + 1
= 0
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3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 72� �
DSolve[-2*x - 2*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

K[1] tanh−1
(

K[1]√
K[1]2 + 1

)
2
√
K[1]2 + 1

+ c1K[1]√
K[1]2 + 1

, y(x) = K[1]
2 − x

K[1]

 , {y(x), K[1]}
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53.1.388 problem 389
Internal problem ID [7969]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 389.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 − (4y + 1) y′ + (4y + 1) y = 0

3 Solution by Maple
Time used: 0.214 (sec). Leaf size: 193� �
dsolve(diff(y(x),x)^2-(4*y(x)+1)*diff(y(x),x)+(4*y(x)+1)*y(x) = 0,y(x), singsol=all)� �

y(x) = −1
4

y(x) =

 e−2xc1

(√
−c1e−2x −2

)√
−c1e−2x

− c1e−2x − 2

 e2x

2c1

y(x) =

 e−2xc1

(√
−c1e−2x +2

)√
−c1e−2x

− c1e−2x − 2

 e2x

2c1

y(x) = −

−
e−2xc1

(√
−c1e−2x +2

)√
−c1e−2x

+ c1e−2x + 2

 e2x

2c1

y(x) = −

−
e−2xc1

(√
−c1e−2x −2

)√
−c1e−2x

+ c1e−2x + 2

 e2x

2c1
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3 Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 67� �
DSolve[y[x]*(1 + 4*y[x]) - (1 + 4*y[x])*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x−4c1
(
ex + 2e2c1

)
y(x) → 1

4e
x+2c1

(
−2 + ex+2c1

)
y(x) → −1

4
y(x) → 0
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53.1.389 problem 390
Internal problem ID [7970]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 390.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)2 + ayy′ − bx− c = 0

3 Solution by Maple
Time used: 0.245 (sec). Leaf size: 416� �
dsolve(diff(y(x),x)^2+a*y(x)*diff(y(x),x)-b*x-c = 0,y(x), singsol=all)� �
y(x) = 2bx eRootOf

(√
a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+

√
a c1b2+a b2x−_Z b2+abc

)(
e2RootOf

(√
a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+

√
a c1b2+a b2x−_Z b2+abc

)
+ b
)√

a

+

2

−

(
e2RootOf

(√
a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+

√
a c1b

2+a b2x−_Z b2+abc
)
+b

)2
e−2RootOf

(√
a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+

√
a c1b

2+a b2x−_Z b2+abc
)

4a + c

 eRootOf
(√

a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+
√
a c1b2+a b2x−_Z b2+abc

)
(
e2RootOf

(√
a c1b e2_Z−e2_Zabx−e2_Z_Zb−e2_Zac+

√
a c1b2+a b2x−_Z b2+abc

)
+ b
)√

a

3 Solution by Mathematica
Time used: 2.194 (sec). Leaf size: 161� �
DSolve[-c - b*x + a*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x=

a log
(√

b− aK[1]2 −
√
−a K[1]

)
(−a)3/2 − c

√
b− aK[1]2
bK[1]

 exp
(
b

(
log(K[1])

b
− log (b− aK[1]2)

2b

))
+c1 exp

(
b

(
log(K[1])

b
− log (b− aK[1]2)

2b

))
, y(x)= bx

aK[1]+
c−K[1]2
aK[1]

 , {y(x), K[1]}
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53.1.390 problem 391
Internal problem ID [7971]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 391.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 + (ay + bx) y′ + abxy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(diff(y(x),x)^2+(a*y(x)+b*x)*diff(y(x),x)+a*b*x*y(x) = 0,y(x), singsol=all)� �

y(x) = e−axc1

y(x) = −b x2

2 + c1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 34� �
DSolve[a*b*x*y[x] + (b*x + a*y[x])*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ax

y(x) → −bx2

2 + c1

y(x) → 0

10248



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.391 problem 392
Internal problem ID [7972]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 392.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

(y′)2 − xy′y + y2 ln (ay) = 0

3 Solution by Maple
Time used: 0.362 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)^2-x*y(x)*diff(y(x),x)+y(x)^2*ln(a*y(x)) = 0,y(x), singsol=all)� �

y(x) = ex2
4

a

y(x) = e−c21ec1x
a

y(x) = e−c21e−c1x

a

3 Solution by Mathematica
Time used: 0.318 (sec). Leaf size: 30� �
DSolve[Log[a*y[x]]*y[x]^2 - x*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
4 c1(2x−c1)

a

y(x) → 0
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53.1.392 problem 393
Internal problem ID [7973]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 393.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 + 2yy′ cot(x)− y2 = 0

3 Solution by Maple
Time used: 0.318 (sec). Leaf size: 61� �
dsolve(diff(y(x),x)^2+2*y(x)*diff(y(x),x)*cot(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) =
c1(tan2(x) + 1)

√
tan2(x)

tan2(x) + 1(
1 +

√
tan2(x) + 1

)
tan(x)

y(x) =
c1e

arctanh
(

1√
tan2(x)+1

)√
tan2(x) + 1

tan(x)

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 36� �
DSolve[-y[x]^2 + 2*Cot[x]*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 csc2
(x
2

)
y(x) → c1 sec2

(x
2

)
y(x) → 0
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53.1.393 problem 394
Internal problem ID [7974]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 394.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)2 + 2f(x)yy′ + g(x)y2 −
(
g(x)− f(x)2

)
e−2

(∫ x
a f(xp)dxp

)
= 0

3 Solution by Maple
Time used: 3.713 (sec). Leaf size: 131� �
dsolve(diff(y(x),x)^2+2*f(x)*y(x)*diff(y(x),x)+g(x)*y(x)^2-(g(x)-f(x)^2)*exp(-2*int(f(xp),xp = a .. x)) = 0,y(x), singsol=all)� �
y(x) = tan

(
−
(∫

e
∫ x
a 2f(xp)dxp

√
−e

∫ x
a −4f(xp)dxpf(x)2 + e

∫ x
a −4f(xp)dxpg(x) dx

)
+c1

)√√√√√ e−2
(∫ x

a f(xp)dxp
)

tan2
(
−
(∫

e
∫ x
a 2f(xp)dxp

√
−e

∫ x
a −4f(xp)dxpf(x)2 + e

∫ x
a −4f(xp)dxpg(x) dx

)
+ c1

)
+ 1
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3 Solution by Mathematica
Time used: 59.558 (sec). Leaf size: 374� �
DSolve[-((-f[x]^2 + g[x])/E^(2*Integrate[f[xp], {xp, a, x}])) + g[x]*y[x]^2 + 2*f[x]*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
∫ x
a f(K[1]) dK[1]

 {

sin
(
c1 +

∫ x

a

√
g(K[1])− f(K[1])2 dK[1]

)
g(x) > f(x)2

cosh
(
c1 +

∫ x

a

√
f(K[1])2 − g(K[1]) dK[1]

)
g(x) < f(x)2

c1 True


y(x) → i

√
g(x)− f(x)2 e−

∫ x
a f(xp) dxp√

f(x)2 − g(x)

y(x) → i
√

f(x)2 − g(x) e−
∫ x
a f(xp) dxp√

g(x)− f(x)2

y(x)

→ {
exp

(
−Integrate

[
f(K[1]), {K[1], a, x},Assumptions → c1 ∈ R ∧ 0 < c1 <

1
4096 ∧ f(x)2 > g(x)

])
cosh

(
Integrate

[√
f(K[1])2 − g(K[1]) , {K[1], a, x},Assumptions → c1 ∈ R ∧ 0 < c1 <

1
4096 ∧ f(x)2 > g(x)

])
f(x)2 − g(x) > 0

exp
(
−Integrate

[
f(K[1]), {K[1], a, x},Assumptions → c1 ∈ R ∧ 0 < c1 <

1
4096 ∧ f(x)2 < g(x)

])
sin
(
Integrate

[√
g(K[1])− f(K[1])2 , {K[1], a, x},Assumptions → c1 ∈ R ∧ 0 < c1 <

1
4096 ∧ f(x)2 < g(x)

])
f(x)2 − g(x) < 0
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53.1.394 problem 395
Internal problem ID [7975]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 395.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 + 2f(x)yy′ + g(x)y2 + h(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2+2*f(x)*y(x)*diff(y(x),x)+g(x)*y(x)^2+h(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[h[x] + g[x]*y[x]^2 + 2*f[x]*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.395 problem 396
Internal problem ID [7976]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 396.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 + y(y − x) y′ − xy3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)^2+y(x)*(y(x)-x)*diff(y(x),x)-x*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = ex2
2 c1

y(x) = 1
c1 + x

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 34� �
DSolve[-(x*y[x]^3) + y[x]*(-x + y[x])*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x− c1

y(x) → c1e
x2
2

y(x) → 0
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53.1.396 problem 397
Internal problem ID [7977]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 397.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − 2x3y2y′ − 4x2y3 = 0

3 Solution by Maple
Time used: 0.485 (sec). Leaf size: 135� �
dsolve(diff(y(x),x)^2-2*x^3*y(x)^2*diff(y(x),x)-4*x^2*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = − 4
x4

y(x) = 0

y(x) =

(√
2 x2c1 − 2

)
c21

2c21x4 − 4

y(x) = −

(√
2 x2c1 + 2

)
c21

2 (c21x4 − 2)

y(x) = −
2
(√

2 x2c1 − c21

)
c21 (−2x4 + c21)

y(x) = 2
√
2 x2c1 + 2c21

c21 (−2x4 + c21)
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3 Solution by Mathematica
Time used: 1.291 (sec). Leaf size: 175� �
DSolve[-4*x^2*y[x]^3 - 2*x^3*y[x]^2*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
x
√

x4y(x) + 4 y(x)3/2 tanh−1
(√

x4y(x) + 4
x2
√

y(x)

)
2
√

x2y(x)3 (x4y(x) + 4)
− 1

4 log(y(x)) = c1, y(x)



Solve


xy(x)3/2

√
x4y(x) + 4 tanh−1

(√
x4y(x) + 4
x2
√

y(x)

)
2
√

x2y(x)3 (x4y(x) + 4)
− 1

4 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → − 4
x4
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53.1.397 problem 398
Internal problem ID [7978]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 398.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)2 − 3xy 2
3y′ + 9y 5

3 = 0

3 Solution by Maple
Time used: 0.481 (sec). Leaf size: 141� �
dsolve(diff(y(x),x)^2-3*x*y(x)^(2/3)*diff(y(x),x)+9*y(x)^(5/3) = 0,y(x), singsol=all)� �
y(x) = x6

64
y(x) = 0

ln(x) +
ln
(

64y(x)
x6 − 1

)
6 −

ln
(
16
(

y(x)
x6

) 2
3 + 4

(
y(x)
x6

) 1
3 + 1

)
6 −

ln
(
4
(

y(x)
x6

) 1
3 − 1

)
6

+
ln
(

y(x)
x6

)
6 +

√
−4
(
y(x)
x6

) 5
3

+
(
y(x)
x6

) 4
3

arctanh

√−4
(
y(x)
x6

) 1
3

+ 1


(

y(x)
x6

) 2
3

√
−4
(
y(x)
x6

) 1
3

+ 1

− c1 = 0
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3 Solution by Mathematica
Time used: 1.588 (sec). Leaf size: 165� �
DSolve[9*y[x]^(5/3) - 3*x*y[x]^(2/3)*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
6 log(y(x))−

√(
x2 − 4 3

√
y(x)

)
y(x)4/3 tanh−1

 x√
x2 − 4 3

√
y(x)


√

x2 − 4 3
√

y(x) y(x)2/3
= c1, y(x)



Solve



√(
x2 − 4 3

√
y(x)

)
y(x)4/3 tanh−1

 x√
x2 − 4 3

√
y(x)


√

x2 − 4 3
√

y(x) y(x)2/3
+ 1

6 log(y(x)) = c1, y(x)


y(x) → 0
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53.1.398 problem 399
Internal problem ID [7979]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 399.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

2(y′)2 + (x− 1) y′ − y = 0

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 29� �
dsolve(2*diff(y(x),x)^2+(x-1)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −1
8x

2 + 1
4x− 1

8
y(x) = 2c21 + c1x− c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[-y[x] + (-1 + x)*y'[x] + 2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1 + 2c1)

y(x) → −1
8(x− 1)2
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53.1.399 problem 400
Internal problem ID [7980]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 400.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2(y′)2 − 2y′x2 + 3yx = 0

3 Solution by Maple
Time used: 0.228 (sec). Leaf size: 109� �
dsolve(2*diff(y(x),x)^2-2*x^2*diff(y(x),x)+3*x*y(x) = 0,y(x), singsol=all)� �

y(x) = x3

6

y(x) = x3

3 −
(
x2 −

√
−6c1x

)
x

3 + c1

y(x) = x3

3 −
(
x2 +

√
−6c1x

)
x

3 + c1

y(x) = x3

3 +
(
−x2 −

√
−6c1x

)
x

3 + c1

y(x) = x3

3 +
(
−x2 +

√
−6c1x

)
x

3 + c1
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3 Solution by Mathematica
Time used: 0.827 (sec). Leaf size: 146� �
DSolve[3*x*y[x] - 2*x^2*y'[x] + 2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

13 log(y(x))−
2
√

x4 − 6xy(x) tanh−1
(√

x3 − 6y(x)
x3/2

)
3
√
x
√
x3 − 6y(x)

= c1, y(x)



Solve


2
√

x4 − 6xy(x) tanh−1
(√

x3 − 6y(x)
x3/2

)
3
√
x
√

x3 − 6y(x)
+ 1

3 log(y(x)) = c1, y(x)


y(x) → x3

6
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53.1.400 problem 401
Internal problem ID [7981]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 401.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

3(y′)2 − 2xy′ + y = 0
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3 Solution by Maple
Time used: 0.215 (sec). Leaf size: 656� �
dsolve(3*diff(y(x),x)^2-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −3


(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

6

+ x2

6
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6


2

+ 2


(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

6

+ x2

6
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6

x

y(x) = −3


−

(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6

−

i
√
3


−54c1+x3+6

√
−3c1x3 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3c1x3 + 81c21

 1
3


2



2

+ 2


−

(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6

−

i
√
3


−54c1+x3+6

√
−3c1x3 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3c1x3 + 81c21

 1
3


2


x

y(x) = −3


−

(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6

+

i
√
3


−54c1+x3+6

√
−3c1x3 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3c1x3 + 81c21

 1
3


2



2

+ 2


−

(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3

12

− x2

12
(
−54c1 + x3 + 6

√
−3c1x3 + 81c21

) 1
3
+ x

6

+

i
√
3


−54c1+x3+6

√
−3c1x3 + 81c21

 1
3

6 − x2

6

−54c1+x3+6

√
−3c1x3 + 81c21

 1
3


2


x
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3 Solution by Mathematica
Time used: 4.796 (sec). Leaf size: 1098� �
DSolve[y[x] - 2*x*y'[x] + 3*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 1
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 2
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 3
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 4
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 5
]

y(x) → Root
[
432#16 − 216#15x2 + 27#14x4 − 216#13e6c1 + 378#12e6c1x2 − 144#1e6c1x4

+ 16e6c1x6 + 27e12c1&, 6
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 1
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 2
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 3
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 4
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 5
]

y(x) → Root
[
3888#16 − 1944#15x2 + 243#14x4 − 216#13e6c1 + 378#12e6c1x2

− 144#1e6c1x4 + 16e6c1x6 + 3e12c1&, 6
]

y(x) → 0
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53.1.401 problem 402
Internal problem ID [7982]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 402.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

3(y′)2 + 4xy′ − y + x2 = 0

3 Solution by Maple
Time used: 0.221 (sec). Leaf size: 111� �
dsolve(3*diff(y(x),x)^2+4*x*diff(y(x),x)-y(x)+x^2 = 0,y(x), singsol=all)� �

y(x) = −x2

3

y(x) = −5x2

12 −
x
(
−x−

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 −
x
(
−x+

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 +
x
(
x−

√
3 c1

)
6 + c21

4

y(x) = −5x2

12 +
x
(
x+

√
3 c1

)
6 + c21

4
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3 Solution by Mathematica
Time used: 5.719 (sec). Leaf size: 149� �
DSolve[x^2 - y[x] + 4*x*y'[x] + 3*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36

(
−9x2 + 6x− 2

√
3
√

e2c1(x+ 1)2 + 3 + e2c1
)

y(x) → 1
36

(
−9x2 + 6x+ 2

√
3
√

e2c1(x+ 1)2 + 3 + e2c1
)

y(x) → 1
12(−x+ 1 + ec1) (3x+ 1 + ec1)

y(x) → −x2

3

y(x) → 1
12((2− 3x)x+ 1)
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53.1.402 problem 403
Internal problem ID [7983]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 403.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

a(y′)2 + y′b− y = 0

3 Solution by Maple
Time used: 1.112 (sec). Leaf size: 247� �
dsolve(a*diff(y(x),x)^2+b*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �
y(x)

=

e−
b ln
(

1
4a
)
+2bLambertW

 2 e−
c1
b e−1e

x
b

b

√
1
a

+2c1+2b−2x

2b

e−
b ln
(

1
4a
)
+2bLambertW

 2 e−
c1
b e−1e

x
b

b

√
1
a

+2c1+2b−2x

2b + 2b


4a

y(x) =
b2
(
LambertW

(
−2

√
a e−

c1
b e−1e

x
b

b

)
+ 2
)
LambertW

(
−2

√
a e−

c1
b e−1e

x
b

b

)
4a

y(x) =
b2
(
LambertW

(
2
√
a e−

c1
b e−1e

x
b

b

)
+ 2
)
LambertW

(
2
√
a e−

c1
b e−1e

x
b

b

)
4a
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3 Solution by Mathematica
Time used: 0.787 (sec). Leaf size: 123� �
DSolve[-y[x] + b*y'[x] + a*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

√4#1a+ b2 + b log
(
a
(
b−

√
4#1a+ b2

))
2a &

[ x
2a + c1

]

y(x) → InverseFunction

√4#1a+ b2 − b log
(√

4#1a+ b2 + b
)

2a &

[− x

2a + c1
]

y(x) → 0
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53.1.403 problem 404
Internal problem ID [7984]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 404.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

a(y′)2 + b x2y′ + cxy = 0
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3 Solution by Maple
Time used: 0.34 (sec). Leaf size: 499� �
dsolve(a*diff(y(x),x)^2+b*x^2*diff(y(x),x)+c*x*y(x) = 0,y(x), singsol=all)� �
∫ x

_b
− −_a2b+

√
_a4b2 − 4_aacy(x)

−b_a3 +
√

_a4b2 − 4_aacy(x) _a − 6ay(x)
d_a

+
∫ y(x)

 2a
−b x3 +

√
b2x4 − 4_f acx x− 6_f a

−


∫ x

_b


(
−_a2b+

√
_a4b2 − 4_a_f ac

)(
− 2_a2ac√

_a4b2 − 4_a_f ac
− 6a

)
(
−b_a3 +

√
_a4b2 − 4_a_f ac _a − 6_f a

)2 + 2ac_a(
−b_a3 +

√
_a4b2 − 4_a_f ac _a − 6_f a

)√
_a4b2 − 4_a_f ac

 d_a


 d_f

+ c1 = 0∫ x

_b
− _a2b+

√
_a4b2 − 4_aacy(x)

b_a3 +
√

_a4b2 − 4_aacy(x) _a + 6ay(x)
d_a

+
∫ y(x)

− 2a
b x3 +

√
b2x4 − 4_f acx x+ 6_f a

−


∫ x

_b


(
_a2b+

√
_a4b2 − 4_a_f ac

)(
− 2_a2ac√

_a4b2 − 4_a_f ac
+ 6a

)
(
b_a3 +

√
_a4b2 − 4_a_f ac _a + 6_f a

)2 + 2ac_a(
b_a3 +

√
_a4b2 − 4_a_f ac _a + 6_f a

)√
_a4b2 − 4_a_f ac

 d_a


 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 4.69 (sec). Leaf size: 313� �
DSolve[c*x*y[x] + b*x^2*y'[x] + a*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−6b tanh−1

(
bx

√
b2x4 − 4acxy(x)
b2x3−4acy(x)

)
+ (6b+ 4c) tanh−1

(
x2(3b+2c)

3
√

b2x4 − 4acxy(x)

)
+ (3b+ 2c) log (9ay(x) + 3bx3 + cx3)

6(3b+ c)

+ b log(6by(x) + 2cy(x))
2(3b+ c) = c1, y(x)



Solve


6b tanh−1

(
bx

√
b2x4 − 4acxy(x)
b2x3−4acy(x)

)
− 2(3b+ 2c) tanh−1

(
x2(3b+2c)

3
√
b2x4 − 4acxy(x)

)
+ (3b+ 2c) log (9ay(x) + 3bx3 + cx3)

6(3b+ c)

+ b log(6by(x) + 2cy(x))
2(3b+ c) = c1, y(x)


y(x) → 0
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53.1.404 problem 405
Internal problem ID [7985]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 405.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

a(y′)2 + yy′ − x = 0
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3 Solution by Maple
Time used: 0.23 (sec). Leaf size: 376� �
dsolve(a*diff(y(x),x)^2+y(x)*diff(y(x),x)-x = 0,y(x), singsol=all)� �

−
c1
(
−y(x) +

√
4ax+ y(x)2

)
√

−y(x) +
√

4ax+ y(x)2 − 2a
a

√
−y(x) +

√
4ax+ y(x)2 + 2a

a

+ x

+

(
−y(x) +

√
4ax+ y(x)2

)
ln


√

4ax+ 2y(x)2 − 2y(x)
√
4ax+ y(x)2 − 4a2

a2
a+
√
4ax+ y(x)2 −y(x)

2a


√√√√

−
2
(
y(x)

√
4ax+ y(x)2 + 2a2 − 2ax− y(x)2

)
a2

= 0

c1
(
y(x) +

√
4ax+ y(x)2

)
√

−2y(x)− 2
√

4ax+ y(x)2 − 4a
a

√
−2y(x)− 2

√
4ax+ y(x)2 + 4a
a

+ x

−

(
y(x) +

√
4ax+ y(x)2

)√
2 ln

−
−
√
2

√
y(x)

√
4ax+ y(x)2 − 2a2 + 2ax+ y(x)2

a2
a+
√

4ax+ y(x)2 +y(x)

2a


2

√
y(x)

√
4ax+ y(x)2 − 2a2 + 2ax+ y(x)2

a2

= 0
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3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 74� �
DSolve[-x + y[x]*y'[x] + a*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

aK[1]ArcTan
(

K[1]√
1−K[1]2

)
√

1−K[1]2

+ c1K[1]√
1−K[1]2

, y(x) = x

K[1] − aK[1]

 , {y(x), K[1]}
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53.1.405 problem 406
Internal problem ID [7986]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 406.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve

a(y′)2 − yy′ − x = 0

3 Solution by Maple
Time used: 0.23 (sec). Leaf size: 264� �
dsolve(a*diff(y(x),x)^2-y(x)*diff(y(x),x)-x = 0,y(x), singsol=all)� �

c1
(
y(x) +

√
4ax+ y(x)2

)
√

y(x)
√

4ax+ y(x)2 + 2a2 + 2ax+ y(x)2
a2

+ x

−

√
2
(
y(x) +

√
4ax+ y(x)2

)
arcsinh

(
y(x)+

√
4ax+ y(x)2

2a

)

2

√
y(x)

√
4ax+ y(x)2 + 2a2 + 2ax+ y(x)2

a2

= 0

c1
(
−y(x) +

√
4ax+ y(x)2

)
√√√√

−
2
(
y(x)

√
4ax+ y(x)2 − 2a2 − 2ax− y(x)2

)
a2

+ x

−

(
−y(x) +

√
4ax+ y(x)2

)
arcsinh

(
−y(x)+

√
4ax+ y(x)2
2a

)
√√√√

−
2
(
y(x)

√
4ax+ y(x)2 − 2a2 − 2ax− y(x)2

)
a2

= 0
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3 Solution by Mathematica
Time used: 0.391 (sec). Leaf size: 68� �
DSolve[-x - y[x]*y'[x] + a*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x =

aK[1] tanh−1
(

K[1]√
K[1]2 + 1

)
√

K[1]2 + 1

+ c1K[1]√
K[1]2 + 1

, y(x) = aK[1]− x

K[1]

 , {y(x), K[1]}
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53.1.406 problem 407
Internal problem ID [7987]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 407.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − y = 0

3 Solution by Maple
Time used: 0.214 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x)^2-y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = (x+ √
c1x )2

x

y(x) = (−x+ √
c1x )2

x

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 46� �
DSolve[-y[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
−2

√
x + c1

) 2

y(x) → 1
4
(
2
√
x + c1

) 2

y(x) → 0
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53.1.407 problem 408
Internal problem ID [7988]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 408.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2y + x = 0

3 Solution by Maple
Time used: 0.229 (sec). Leaf size: 73� �
dsolve(x*diff(y(x),x)^2-2*y(x)+x = 0,y(x), singsol=all)� �

y(x) =


(
LambertW

(√
c1x
c1

)
+ 1
)2

2 LambertW
(√

c1x
c1

)2 + 1
2

x

y(x) =


(
LambertW

(
−
√
c1x
c1

)
+ 1
)2

2 LambertW
(
−
√
c1x
c1

)2 + 1
2

x
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3 Solution by Mathematica
Time used: 0.57 (sec). Leaf size: 97� �
DSolve[x - 2*y[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 2√
2y(x)
x

− 1 − 1
− 2 log

(√
2y(x)
x

− 1 − 1
)

= log(x) + c1, y(x)



Solve

 2√
2y(x)
x

− 1 + 1
+ 2 log

(√
2y(x)
x

− 1 + 1
)

= − log(x) + c1, y(x)
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53.1.408 problem 409
Internal problem ID [7989]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 409.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 − 2y′ − y = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 63� �
dsolve(x*diff(y(x),x)^2-2*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = x e2RootOf
(
−x e2_Z+2 e_Zx+2 e_Z+c1−2_Z−x

)
− 2 eRootOf

(
−x e2_Z+2 e_Zx+2 e_Z+c1−2_Z−x

)

3 Solution by Mathematica
Time used: 1.405 (sec). Leaf size: 50� �
DSolve[-y[x] - 2*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = 2K[1]− 2 log(K[1])
(K[1]− 1)2 + c1

(K[1]− 1)2 , y(x) = xK[1]2 − 2K[1]
}
, {y(x), K[1]}

]
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53.1.409 problem 410
Internal problem ID [7990]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 410.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

x(y′)2 + 4y′ − 2y = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 64� �
dsolve(x*diff(y(x),x)^2+4*diff(y(x),x)-2*y(x) = 0,y(x), singsol=all)� �
y(x) = x e2RootOf

(
−x e2_Z+4 e_Zx−4 e_Z+c1+8_Z−4x

)
2 + 2 eRootOf

(
−x e2_Z+4 e_Zx−4 e_Z+c1+8_Z−4x

)

3 Solution by Mathematica
Time used: 30.555 (sec). Leaf size: 90� �
DSolve[-2*y[x] + 4*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x =

−2(2K[1]− y(K[1]))
K[1]2 , y(x)= 4

(
2

K[1]+log(K[1])
)
exp

(
−4
(
1
2 log(2−K[1])− 1

2 log(K[1])
))

+ c1 exp
(
−4
(
1
2 log(2−K[1])− 1

2 log(K[1])
))}

, {y(x), K[1]}
]
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53.1.410 problem 411
Internal problem ID [7991]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 411.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + xy′ − y = 0

3 Solution by Maple
Time used: 0.207 (sec). Leaf size: 69� �
dsolve(x*diff(y(x),x)^2+x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) =


1

4 LambertW

− 1

2

√
c1
x


2 + 1

2LambertW

− 1

2

√
c1
x




x

y(x) =


1

4 LambertW

 1

2

√
c1
x


2 + 1

2LambertW

 1

2

√
c1
x




x
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3 Solution by Mathematica
Time used: 0.536 (sec). Leaf size: 102� �
DSolve[-y[x] + x*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 1√
4y(x)
x

+ 1 − 1
− log

(√
4y(x)
x

+ 1 − 1
)

= log(x)
2 + c1, y(x)



Solve

 1√
4y(x)
x

+ 1 + 1
+ log

(√
4y(x)
x

+ 1 + 1
)

= − log(x)
2 + c1, y(x)


y(x) → 0
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53.1.411 problem 412
Internal problem ID [7992]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 412.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _dAlembert]

Solve

x(y′)2 + yy′ + a = 0

3 Solution by Maple
Time used: 0.233 (sec). Leaf size: 146� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

−
c1

(
−y(x)+

√
−4ax+ y(x)2

x

) 3
2

x2(
−y(x) +

√
−4ax+ y(x)2

)2 + x+ 4a x2

3
(
−y(x) +

√
−4ax+ y(x)2

)2 = 0

(
−2y(x)−2

√
−4ax+ y(x)2

x

) 3
2

x2c1(
y(x) +

√
−4ax+ y(x)2

)2 + x+ 4a x2

3
(
y(x) +

√
−4ax+ y(x)2

)2 = 0

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 4845� �
DSolve[a + y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.412 problem 413
Internal problem ID [7993]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 413.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 + yy′ − x2 = 0

3 Solution by Maple
Time used: 0.198 (sec). Leaf size: 337� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)-x^2 = 0,y(x), singsol=all)� �
∫ x

_b
− −y(x) +

√
4_a3 + y(x)2

_a
(
−4y(x) +

√
4_a3 + y(x)2

)d_a

+
∫ y(x)

12

∫ x

_b
_a2−4_f+

√
4_a3 + _f 2

2√
4_a3 + _f 2

d_a

√4x3 + _f 2 − 48

∫ x

_b
_a2−4_f+

√
4_a3 + _f 2

2√
4_a3 + _f 2

d_a

_f + 2

−4_f +
√

4x3 + _f 2
d_f

+ c1 = 0∫ x

_b
− y(x) +

√
4_a3 + y(x)2(√

4_a3 + y(x)2 + 4y(x)
)
_a

d_a +
∫ y(x)

−

2

6

∫ x

_b
_a2√4_a3 + _f 2 +4_f

2√
4_a3 + _f 2

d_a

√4x3 + _f 2 + 24

∫ x

_b
_a2√4_a3 + _f 2 +4_f

2√
4_a3 + _f 2

d_a

_f + 1


√

4x3 + _f 2 + 4_f
d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 673� �
DSolve[-x^2 + y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ ( 4

√
4x3 + y(x)2 x2

5y(x) (4x3 − 15y(x)2) +
16x2

5 (4x3 − 15y(x)2) −
√
4x3 + y(x)2
5y(x)x + 1

5x

)
dx

+
∫ ( 8y(x)

15y(x)2 − 4x3

−
∫ (

− 4
√

4x3 + y(x)2 x2

5y(x)2 (4x3 − 15y(x)2)+
24
√

4x3 + y(x)2 x2

(4x3 − 15y(x)2)2
+ 4x2

5 (4x3 − 15y(x)2)
√

4x3 + y(x)2
+ 96y(x)x2

(4x3 − 15y(x)2)2
+
√

4x3 + y(x)2
5y(x)2x − 1

5
√

4x3 + y(x)2 x

)
dx

+ 2
√

4x3 + y(x)2
15y(x)2 − 4x3

)
dy(x) = c1, y(x)

]

Solve
[∫ (

− 4
√

4x3 + y(x)2 x2

5y(x) (4x3 − 15y(x)2) +
16x2

5 (4x3 − 15y(x)2) +
√

4x3 + y(x)2
5y(x)x + 1

5x

)
dx

+
∫ ( 8y(x)

15y(x)2 − 4x3

−
∫ ( 4

√
4x3 + y(x)2 x2

5y(x)2 (4x3 − 15y(x)2)−
24
√

4x3 + y(x)2 x2

(4x3 − 15y(x)2)2
− 4x2

5 (4x3 − 15y(x)2)
√
4x3 + y(x)2

+ 96y(x)x2

(4x3 − 15y(x)2)2
−
√

4x3 + y(x)2
5y(x)2x + 1

5
√

4x3 + y(x)2 x

)
dx

− 2
√

4x3 + y(x)2
15y(x)2 − 4x3

)
dy(x) = c1, y(x)

]
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53.1.413 problem 414
Internal problem ID [7994]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 414.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 + yy′ + x3 = 0

3 Solution by Maple
Time used: 0.241 (sec). Leaf size: 337� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)+x^3 = 0,y(x), singsol=all)� �
∫ x

_b
− −y(x) +

√
−4_a4 + y(x)2

_a
(
−5y(x) +

√
−4_a4 + y(x)2

)d_a +
∫ y(x)

−

2

8

∫ x

_b
_a3−5_f+

√
−4_a4 + _f 2

2√
−4_a4 + _f 2

d_a

√−4x4 + _f 2 − 40

∫ x

_b
_a3−5_f+

√
−4_a4 + _f 2

2√
−4_a4 + _f 2

d_a

_f − 1


−5_f +

√
−4x4 + _f 2

d_f

+ c1 = 0∫ x

_b
− y(x) +

√
−4_a4 + y(x)2(√

−4_a4 + y(x)2 + 5y(x)
)
_a

d_a

+
∫ y(x)

16

∫ x

_b
_a3√−4_a4 + _f 2 +5_f

2√
−4_a4 + _f 2

d_a

√−4x4 + _f 2 + 80

∫ x

_b
_a3√−4_a4 + _f 2 +5_f

2√
−4_a4 + _f 2

d_a

_f − 2

√
−4x4 + _f 2 + 5_f

d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 27.198 (sec). Leaf size: 107� �
DSolve[x^3 + y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2InverseFunction
[∫ #1

1

1
5K[2] +

√
K[2]2 − 4

dK[2]&
] [∫ x

1
− 1
2K[3]dK[3] + c1

]

y(x) → x2InverseFunction
[∫ #1

1

1√
K[4]2 − 4 − 5K[4]

dK[4]&
] [∫ x

1

1
2K[5]dK[5] + c1

]
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53.1.414 problem 415
Internal problem ID [7995]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 415.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x(y′)2 + yy′ − y4 = 0

3 Solution by Maple
Time used: 0.297 (sec). Leaf size: 99� �
dsolve(x*diff(y(x),x)^2+y(x)*diff(y(x),x)-y(x)^4 = 0,y(x), singsol=all)� �

y(x) = − 1
2
√
−x

y(x) = 1
2
√
−x

y(x) = 0

y(x) = −

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

2x tanh
(
− ln(x)

2 + c1
2

)

y(x) =

√
−x

(
tanh2

(
− ln(x)

2 + c1
2

)
− 1
)

2x tanh
(
− ln(x)

2 + c1
2

)
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3 Solution by Mathematica
Time used: 0.562 (sec). Leaf size: 84� �
DSolve[-y[x]^4 + y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 2e
c1
2

−4x+ ec1

y(x) → 2e
c1
2

−4x+ ec1

y(x) → 0

y(x) → − i

2
√
x

y(x) → i

2
√
x
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53.1.415 problem 416
Internal problem ID [7996]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 416.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + (y − 3x) y′ + y = 0

3 Solution by Maple
Time used: 0.242 (sec). Leaf size: 136� �
dsolve(x*diff(y(x),x)^2+(y(x)-3*x)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = x

−
c1
(
−y(x) + 5x+

√
9x2 − 10xy(x) + y(x)2

)
x

(
−y(x)+3x+

√
9x2 − 10xy(x) + y(x)2

x

) 3
2

+ x = 0

(
y(x)− 5x+

√
9x2 − 10xy(x) + y(x)2

)
c1

x

(
−2y(x)+6x−2

√
9x2 − 10xy(x) + y(x)2

x

) 3
2
+ x = 0
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3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 1248� �
DSolve[y[x] + (-3*x + y[x])*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

x2
(

−23887872e4c1x4−34560e8c1x2+192
√
3 x

√
−e8c1 (−1728x2 + e4c1) 3 +e12c1

x3

)
2/3 + e4c1x

13824x+
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

+ e8c1

768x2 3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

y(x)

→

(
−1−i

√
3
)
e4c1

(
13824x2+e4c1

)

x2
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

+ i
(√

3 + i
)

3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3 + 2e4c1
x

1536
y(x)

→

i

(√
3 +i

)
e4c1

(
13824x2+e4c1

)

x2
3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3

−
(
1 + i

√
3
)

3

√
−23887872e4c1x4 − 34560e8c1x2 + 192

√
3 x
√

−e8c1 (−1728x2 + e4c1) 3 + e12c1

x3 + 2e4c1
x

1536
y(x)

→

−4+6912e4c1x2

3
√

−373248e20c1x4 + 4320e16c1x2 + 48
√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1

− 4e−8c1 3
√

−373248e20c1x4 + 4320e16c1x2 + 48
√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 4e−4c1

384x
y(x)

→

(
−4−4i

√
3
)(

−1+1728e4c1x2)
3
√

−373248e20c1x4 + 4320e16c1x2 + 48
√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1

+
(
4− 4i

√
3
)
e−8c1 3

√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 8e−4c1

768x
y(x)

→

4i
(√

3 +i

)(
−1+1728e4c1x2)

3
√

−373248e20c1x4 + 4320e16c1x2 + 48
√
6
√
e28c1x2 (1 + 216e4c1x2) 3 + e12c1

+
(
4 + 4i

√
3
)
e−8c1 3

√
−373248e20c1x4 + 4320e16c1x2 + 48

√
6
√

e28c1x2 (1 + 216e4c1x2) 3 + e12c1 − 8e−4c1

768x
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53.1.416 problem 417
Internal problem ID [7997]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 417.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Clairaut]

Solve

x(y′)2 − yy′ + a = 0

3 Solution by Maple
Time used: 0.248 (sec). Leaf size: 21� �
dsolve(x*diff(y(x),x)^2-y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

y(x) = c1x+ a

c1

y(x) = c1
√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 53� �
DSolve[a - y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a

c1
+ c1x

y(x) → Indeterminate

y(x) → −2
√
a
√
x

y(x) → 2
√
a
√
x
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53.1.417 problem 418
Internal problem ID [7998]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 418.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − yy′ + ay = 0

3 Solution by Maple
Time used: 0.291 (sec). Leaf size: 55� �
dsolve(x*diff(y(x),x)^2-y(x)*diff(y(x),x)+a*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = −
x
(
−LambertW

(
− x e

c1a

)
+ 1
)2

a2

−
(
−LambertW

(
− x e

c1a

)
+ 1
)
a+ a
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3 Solution by Mathematica
Time used: 0.891 (sec). Leaf size: 170� �
DSolve[a*y[x] - y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

√
y(x)
x

√
y(x)
x

− 4a − 4a tanh−1


√

y(x)
x√

y(x)
x

− 4a

+ y(x)
x

4a = log(x)
2 + c1, y(x)



Solve

y(x)4ax −

√
y(x)
x

√
y(x)
x

− 4a

4a + tanh−1


√

y(x)
x√

y(x)
x

− 4a

 = − log(x)
2 + c1, y(x)


y(x) → 0
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53.1.418 problem 419
Internal problem ID [7999]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 419.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + 2yy′ − x = 0

3 Solution by Maple
Time used: 0.214 (sec). Leaf size: 110� �
dsolve(x*diff(y(x),x)^2+2*y(x)*diff(y(x),x)-x = 0,y(x), singsol=all)� �

x−

(
−y(x) +

√
x2 + y(x)2

)
c1

x

(
2x2+6y(x)2−6

√
x2 + y(x)2 y(x)
x2

) 2
3
= 0

c1
(√

x2 + y(x)2 + y(x)
)

x

(
3
√

x2 + y(x)2 y(x)+x2+3y(x)2
x2

) 2
3
+ x = 0

3 Solution by Mathematica
Time used: 0.644 (sec). Leaf size: 6977� �
DSolve[-x + 2*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.419 problem 420
Internal problem ID [8000]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 420.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + a = 0
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3 Solution by Maple
Time used: 0.223 (sec). Leaf size: 897� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �
y(x)

=


−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

6c1 + 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ x

3c1

x

2
+ a−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

3c1 + 4x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ 2x

3c1

y(x)

=


−

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

12c1 − x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ x

3c1 −

i

√
3



−36ac21+8x3+12

√
a (9ac21 − 4x3) c1


1
3

6c1
− 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1


1
3


2


x

2
+ a

−

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

6c1 − 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ 2x

3c1 − i
√
3


−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

6c1 − 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3


y(x)

=


−

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

12c1 − x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ x

3c1 +

i

√
3



−36ac21+8x3+12

√
a (9ac21 − 4x3) c1


1
3

6c1
− 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1


1
3


2


x

2
+ a

−

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

6c1 − 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
+ 2x

3c1 + i
√
3


−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3

6c1 − 2x2

3c1

−36ac21+8x3+12

√
a (9ac21 − 4x3) c1

 1
3
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3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 1550� �
DSolve[a - 2*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e−

3c1
2

(
a4x4 +

(
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

)
2/3 − a2x2 3

√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1 + 8ae3c1x

)
4 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
ie−

3c1
2

(
−
((√

3 − i
)
a4x4

)
+
(√

3 + i
)(

−a6x6 + 20a3e3c1x3 + 8
√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

)
2/3 + 2ia2x2 3

√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1 − 8

(√
3 − i

)
ae3c1x

)
8 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)
a4x4 +

(
−1− i

√
3
)(

−a6x6 + 20a3e3c1x3 + 8
√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

)
2/3 − 2a2x2 3

√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1 + 8i

(√
3 + i

)
ae3c1x

)
8 3
√
−a6x6 + 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 + 8e6c1

y(x)

→
e−

3c1
2

(
a4x4 +

(
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

)
2/3 + a2x2 3

√
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1 + 8ae3c1x

)
4 3
√

a6x6 − 20a3e3c1x3 + 8
√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

y(x)

→
e−

3c1
2

((
−1− i

√
3
)
a4x4 + i

(√
3 + i

)(
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1

)
2/3 + 2a2x2 3

√
a6x6 − 20a3e3c1x3 + 8

√
e3c1 (−a3x3 + e3c1) 3 − 8e6c1 +

(
−8− 8i

√
3
)
ae3c1x

)
8 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1

y(x)

→
e−

3c1
2

(
i
(√

3 + i
)
a4x4 +

(
−1− i

√
3
)(

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1
)

2/3 + 2a2x2 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1 + 8i
(√

3 + i
)
ae3c1x

)
8 3
√

a6x6 − 20a3e3c1x3 + 8
√

e3c1 (−a3x3 + e3c1) 3 − 8e6c1
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53.1.420 problem 421
Internal problem ID [8001]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 421.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ − x = 0

3 Solution by Maple
Time used: 0.23 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)-x = 0,y(x), singsol=all)� �

y(x) = −

(
−x2

c21
+ 1
)
c1

2
y(x) = c1x

10300



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 7.958 (sec). Leaf size: 125� �
DSolve[-x - 2*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(− log(x) + c1)√
sech2(− log(x) + c1)

y(x) → x tanh(− log(x) + c1)√
sech2(− log(x) + c1)

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → −ix

y(x) → ix

10301



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.421 problem 422
Internal problem ID [8002]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 422.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + 4x = 0

3 Solution by Maple
Time used: 0.273 (sec). Leaf size: 29� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+4*x = 0,y(x), singsol=all)� �

y(x) = −2x

y(x) = 2x

y(x) = −

(
−x2

c21
− 4
)
c1

2

3 Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 43� �
DSolve[4*x - 2*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2x cosh(− log(x) + c1)

y(x) → −2x cosh(log(x) + c1)

y(x) → −2x

y(x) → 2x

10302



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.422 problem 423
Internal problem ID [8003]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 423.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 − 2yy′ + 2y + x = 0

3 Solution by Maple
Time used: 0.233 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)^2-2*y(x)*diff(y(x),x)+2*y(x)+x = 0,y(x), singsol=all)� �

y(x) = −

(
(c1+x)2

c21
+ 1
)
x

−2(c1+x)
c1

+ 2

y(x) = c1x

3 Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 78� �
DSolve[x + 2*y[x] - 2*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−c1x2 + x− ec1

y(x) → −ec1x2 + x− e−c1

2
y(x) → x−

√
2 x

y(x) →
(
1 +

√
2
)
x
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53.1.423 problem 424
Internal problem ID [8004]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 424.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

x(y′)2 + ayy′ + bx = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 224� �
dsolve(x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)+b*x = 0,y(x), singsol=all)� �
(
−ay(x) +

√
a2y(x)2 − 4b x2

)−
a

(
−a2y(x)2+

√
a2y(x)2 − 4b x2 ay(x)−ay(x)2+2b x2+

√
a2y(x)2 − 4b x2 y(x)

)
2x2

− a+2
2(a+1)

c1

x
+ x = 0

(
ay(x) +

√
a2y(x)2 − 4b x2

)
c1

a

(
a2y(x)2+

√
a2y(x)2 − 4b x2 ay(x)+ay(x)2−2b x2+

√
a2y(x)2 − 4b x2 y(x)

)
2x2

− a+2
2(a+1)

x
+ x = 0

10304



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 3.235 (sec). Leaf size: 572� �
DSolve[b*x + a*y[x]*y'[x] + x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



2i(a+ 2) log
(√

4b− a2y(x)2
x2 −

√
−a2 y(x)

x

)
− 2

√
−a2 log

(
(a+ 1)

(√
4b− a2y(x)2

x2 −
√
−a2 y(x)

x

))
−

(a+2)
(√

−a2 +ia

)
log


√
−a2 y(x)

√
4b− a2y(x)2

x2
x

+a2y(x)2

x2 +2ab


a

+

(a+2)
(√

−a2 −ia

)
log


a3y(x)2

x2 +

√
−a2 (a+1)y(x)

√
4b− a2y(x)2

x2
x

+a2y(x)2

x2 −2ab


a

8(a+ 1) = 1
2i log(x)

+ c1, y(x)



Solve


−

2ia(a+ 2) log
(√

4b− a2y(x)2
x2 −

√
−a2 y(x)

x

)
+ 2a

√
−a2 log

(
(a+ 1)

(√
4b− a2y(x)2

x2 −
√
−a2 y(x)

x

))
+ (a+ 2)

(√
−a2 − ia

)
log


√
−a2 y(x)

√
4b− a2y(x)2

x2
x

+ a2y(x)2
x2 + 2ab

− (a+ 2)
(√

−a2 + ia
)
log

a3y(x)2
x2 +

√
−a2 (a+1)y(x)

√
4b− a2y(x)2

x2
x

+ a2y(x)2
x2 − 2ab


8a(a+ 1) = c1

− 1
2i log(x), y(x)
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53.1.424 problem 425
Internal problem ID [8005]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 425.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

(x+ 1) (y′)2 − (x+ y) y′ + y = 0

3 Solution by Maple
Time used: 0.256 (sec). Leaf size: 46� �
dsolve((x+1)*diff(y(x),x)^2-(x+y(x))*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = (−c21 + c1)x
1− c1

− c21
1− c1

y(x) =
√
x+ 1 c1 + x+ 2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 49� �
DSolve[y[x] - (x + y[x])*y'[x] + (1 + x)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1 + 1

−1 + c1

)
y(x) → x− 2

√
x+ 1 + 2

y(x) → x+ 2
√
x+ 1 + 2
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53.1.425 problem 426
Internal problem ID [8006]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 426.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(3x+ 1) (y′)2 − 3(y + 2) y′ + 9 = 0

3 Solution by Maple
Time used: 0.248 (sec). Leaf size: 35� �
dsolve((3*x+1)*diff(y(x),x)^2-3*(y(x)+2)*diff(y(x),x)+9 = 0,y(x), singsol=all)� �

y(x) = c1x+ c21 − 6c1 + 9
3c1

y(x) =
√
1 + 3x c1 − 2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 60� �
DSolve[9 - 3*(2 + y[x])*y'[x] + (1 + 3*x)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 1

3

)
− 2 + 3

c1

y(x) → Indeterminate

y(x) → −2
(√

3x+ 1 + 1
)

y(x) → 2
(√

3x+ 1 − 1
)
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53.1.426 problem 427
Internal problem ID [8007]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 427.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

(3x+ 5) (y′)2 − (3y + x) y′ + y = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 50� �
dsolve((3*x+5)*diff(y(x),x)^2-(3*y(x)+x)*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = (−3c21 + c1)x
−3c1 + 1 − 5c21

−3c1 + 1

y(x) = x

3 + 10
9 +

√
5 + 3x c1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 80� �
DSolve[y[x] - (x + 3*y[x])*y'[x] + (5 + 3*x)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ 5c1

−1 + 3c1

)
y(x) → 1

9

(
3x− 2

√
5
√
3x+ 5 + 10

)
y(x) → 1

9

(
3x+ 2

√
5
√
3x+ 5 + 10

)
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53.1.427 problem 428
Internal problem ID [8008]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 428.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

ax(y′)2 + (bx− ay + c) y′ − by = 0

3 Solution by Maple
Time used: 0.304 (sec). Leaf size: 62� �
dsolve(a*x*diff(y(x),x)^2+(b*x-a*y(x)+c)*diff(y(x),x)-b*y(x) = 0,y(x), singsol=all)� �

y(x) = −(ac21 + c1b)x
−c1a− b

− cc1
−c1a− b

y(x) = −bx

a
+ c

a
+ c1

√
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 80� �
DSolve[-(b*y[x]) + (c + b*x - a*y[x])*y'[x] + a*x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ c

b+ ac1

)

y(x) →

(√
c − i

√
b
√
x
)2

a

y(x) →

(√
c + i

√
b
√
x
)2

a
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53.1.428 problem 429
Internal problem ID [8009]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 429.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

Solve

ax(y′)2 − (ay + bx− a− b) y′ + by = 0

3 Solution by Maple
Time used: 0.283 (sec). Leaf size: 63� �
dsolve(a*x*diff(y(x),x)^2-(a*y(x)+b*x-a-b)*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = (−ac21 + c1b)x
−c1a+ b

+ (−a− b) c1
−c1a+ b

y(x) = bx

a
+ c1

√
x + 1 + b

a

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 88� �
DSolve[b*y[x] - (-a - b + b*x + a*y[x])*y'[x] + a*x*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
x+ a+ b

−b+ ac1

)

y(x) → a(a+ bx+ b)− 2
√
a2bx(a+ b)

a2

y(x) → 2
√

a2bx(a+ b) + a(a+ bx+ b)
a2
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53.1.429 problem 430
Internal problem ID [8010]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 430.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

(a2x+ c2 ) (y′)2 + (a1x+ b1y + c1 ) y′ + a0x+ b0y + c0 = 0

3 Solution by Maple
Time used: 0.533 (sec). Leaf size: 9885� �
dsolve((a2*x+c2)*diff(y(x),x)^2+(a1*x+b1*y(x)+c1)*diff(y(x),x)+a0*x+b0*y(x)+c0 = 0,y(x), singsol=all)� �

Expression too large to display
Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c0 + a0*x + b0*y[x] + (c1 + a1*x + b1*y[x])*y'[x] + (c2 + a2*x)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.430 problem 431
Internal problem ID [8011]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 431.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − y4 + y2 = 0

3 Solution by Maple
Time used: 0.395 (sec). Leaf size: 66� �
dsolve(x^2*diff(y(x),x)^2-y(x)^4+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = −1

y(x) = 1

y(x) = 0

y(x) =

√
tan2 (− ln(x) + c1) + 1
tan (− ln(x) + c1)

y(x) = −

√
tan2 (− ln(x) + c1) + 1
tan (− ln(x) + c1)

10312



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 1.472 (sec). Leaf size: 88� �
DSolve[y[x]^2 - y[x]^4 + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

sec2(− log(x) + c1)

y(x) →
√

sec2(− log(x) + c1)

y(x) → −
√

sec2(log(x) + c1)

y(x) →
√

sec2(log(x) + c1)

y(x) → −1

y(x) → 0

y(x) → 1
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53.1.431 problem 432
Internal problem ID [8012]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 432.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

(y′x+ a)2 − 2ay + x2 = 0

3 Solution by Maple
Time used: 0.2 (sec). Leaf size: 615� �
dsolve((x*diff(y(x),x)+a)^2-2*a*y(x)+x^2 = 0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 1.044 (sec). Leaf size: 81� �
DSolve[x^2 - 2*a*y[x] + (a + x*y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


y(x) = 2axK[1] + x2K[1]2 + a2 + x2

2a , x =

−
a tanh−1

(
K[1]√

K[1]2 + 1

)
√
K[1]2 + 1

+ c1√
K[1]2 + 1

 , {y(x), K[1]}
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53.1.432 problem 433
Internal problem ID [8013]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 433.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

(y′x+ y + 2x)2 − 4xy − 4x2 − 4a = 0

3 Solution by Maple
Time used: 0.232 (sec). Leaf size: 32� �
dsolve((x*diff(y(x),x)+y(x)+2*x)^2-4*x*y(x)-4*x^2-4*a = 0,y(x), singsol=all)� �

y(x) = −x2 + a

x

y(x) = c1 +
c21
4 − a

x

3 Solution by Mathematica
Time used: 1.424 (sec). Leaf size: 44� �
DSolve[-4*a - 4*x^2 - 4*x*y[x] + (2*x + y[x] + x*y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a+ c1(−2x+ c1)
x

y(x) → −2
√
a

y(x) → 2
√
a
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53.1.433 problem 434
Internal problem ID [8014]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 434.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 7� �
dsolve(diff(y(x),x)-1 = 0,y(x), singsol=all)� �

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 125� �
DSolve[-x^2 - 2*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(− log(x) + c1)√
sech2(− log(x) + c1)

y(x) → x tanh(− log(x) + c1)√
sech2(− log(x) + c1)

y(x) → − x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → x tanh(log(x) + c1)√
sech2(log(x) + c1)

y(x) → −ix

y(x) → ix
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53.1.434 problem 435
Internal problem ID [8015]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 435.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

x2(y′)2 − 2xy′y − x+ y(1 + y) = 0

3 Solution by Maple
Time used: 0.266 (sec). Leaf size: 22� �
dsolve(x^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+y(x)*(y(x)+1)-x = 0,y(x), singsol=all)� �

y(x) = x

y(x) = c1
√
x − c21x

4 + x− 1

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 55� �
DSolve[-x + y[x]*(1 + y[x]) - 2*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1
2x

4 − ic1
√
x − 1

y(x) → x+ c1
2x

4 + ic1
√
x − 1
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53.1.435 problem 436
Internal problem ID [8016]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 436.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x2(y′)2 − 2xy′y − x4 +
(
−x2 + 1

)
y2 = 0

3 Solution by Maple
Time used: 0.664 (sec). Leaf size: 51� �
dsolve(x^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+y(x)^2*(-x^2+1)-x^4 = 0,y(x), singsol=all)� �

y(x) = −
x
(

e2x
c21

− 1
)
c1e−x

2

y(x) = x(e2xc21 − 1) e−x

2c1
y(x) = c1x
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3 Solution by Mathematica
Time used: 38.394 (sec). Leaf size: 99� �
DSolve[-x^4 + (1 - x^2)*y[x]^2 - 2*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(x− c1)√
sech2(x− c1)

y(x) → x tanh(x− c1)√
sech2(x− c1)

y(x) → − x tanh(x+ c1)√
sech2(x+ c1)

y(x) → x tanh(x+ c1)√
sech2(x+ c1)
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53.1.436 problem 437
Internal problem ID [8017]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 437.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Clairaut]

Solve

x2(y′)2 − (2yx+ a) y′ + y2 = 0

3 Solution by Maple
Time used: 0.257 (sec). Leaf size: 36� �
dsolve(x^2*diff(y(x),x)^2-(2*x*y(x)+a)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = − a

4x
y(x) = c1x−

√
c1a

y(x) = c1x+ √
c1a

3 Solution by Mathematica
Time used: 0.362 (sec). Leaf size: 64� �
DSolve[y[x]^2 - (a + 2*x*y[x])*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2
√
a c1

4c12

y(x) → x+ 2
√
a c1

4c12

y(x) → 0

y(x) → − a

4x
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53.1.437 problem 438
Internal problem ID [8018]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 438.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + 3yy′x+ 2y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(x^2*diff(y(x),x)^2+3*x*y(x)*diff(y(x),x)+2*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) = c1
x2

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 26� �
DSolve[2*y[x]^2 + 3*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x2

y(x) → c1
x

y(x) → 0

10321



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.438 problem 439
Internal problem ID [8019]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 439.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + 3yy′x+ 3y2 = 0

3 Solution by Maple
Time used: 0.227 (sec). Leaf size: 37� �
dsolve(x^2*diff(y(x),x)^2+3*x*y(x)*diff(y(x),x)+3*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1x
− i

√
3

2

x
3
2

y(x) = c1x
i
√
3

2

x
3
2

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 54� �
DSolve[3*y[x]^2 + 3*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
− 3

2−
i
√
3

2

y(x) → c1x
1
2 i
(√

3 +3i
)

y(x) → 0
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53.1.439 problem 440
Internal problem ID [8020]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 440.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 + 4yy′x− 5y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(y(x),x)^2+4*x*y(x)*diff(y(x),x)-5*y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1x

y(x) = c1
x5

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 24� �
DSolve[-5*y[x]^2 + 4*x*y[x]*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x5

y(x) → c1x

y(x) → 0
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53.1.440 problem 441
Internal problem ID [8021]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 441.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

x2(y′)2 − 4x(y + 2) y′ + 4y(y + 2) = 0

3 Solution by Maple
Time used: 0.228 (sec). Leaf size: 121� �
dsolve(x^2*diff(y(x),x)^2-4*x*(y(x)+2)*diff(y(x),x)+4*y(x)*(y(x)+2) = 0,y(x), singsol=all)� �

y(x) = −2

y(x) =

(
−2

√
2
√
c1x2

x2 + 1
)
x2

c1

y(x) =

(
2
√
2
√

c1x2

x2 + 1
)
x2

c1

y(x) = −
2c1
(
x
√
2 − 4c1

)
+ 8c21 − x2

c21

y(x) = −
−2c1

(
x
√
2 + 4c1

)
+ 8c21 − x2

c21
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3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 69� �
DSolve[4*y[x]*(2 + y[x]) - 4*x*(2 + y[x])*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−c1x
(
x− 2

√
2 e

c1
2

)
y(x) → ec1x2 − 2

√
2 e

c1
2 x

y(x) → −2

y(x) → 0
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53.1.441 problem 442
Internal problem ID [8022]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 442.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_linear]

Solve

x2(y′)2 +
(
x2y − 2yx+ x3) y′ + (y2 − x2y

)
(1− x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(x^2*diff(y(x),x)^2+(x^2*y(x)-2*x*y(x)+x^3)*diff(y(x),x)+(y(x)^2-x^2*y(x))*(1-x) = 0,y(x), singsol=all)� �

y(x) = (c1 − x)x

y(x) = c1x e−x

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 26� �
DSolve[(1 - x)*(-(x^2*y[x]) + y[x]^2) + (x^3 - 2*x*y[x] + x^2*y[x])*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−xx

y(x) → x(−x+ c1)
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53.1.442 problem 443
Internal problem ID [8023]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 443.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x(xy′ − y)2 − y′ = 0

3 Solution by Maple
Time used: 5.093 (sec). Leaf size: 221� �
dsolve(x*(x*diff(y(x),x)-y(x))^2-diff(y(x),x) = 0,y(x), singsol=all)� �
y(x) = − 2

9x2

y(x)

=
(
RootOf

(
−729x12 + _Z 8c1 + 4_Z 7c1 + 4_Z 6c1 − 4_Z 5c1 − 10_Z 4c1 − 4_Z 3c1 + 4_Z 2c1 + 4_Zc1 + c1

)
− 2
) (

RootOf
(
−729x12 + _Z 8c1 + 4_Z 7c1 + 4_Z 6c1 − 4_Z 5c1 − 10_Z 4c1 − 4_Z 3c1 + 4_Z 2c1 + 4_Zc1 + c1

)
+ 1
)

9x2

y(x)

=
(
RootOf

(
−729c1x12 + _Z 8 − 12_Z 7 + 60_Z 6 − 160_Z 5 + 240_Z 4 − 192_Z 3 + 64_Z 2)− 2

) (
RootOf

(
−729c1x12 + _Z 8 − 12_Z 7 + 60_Z 6 − 160_Z 5 + 240_Z 4 − 192_Z 3 + 64_Z 2)+ 1

)
9x2

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 2353� �
DSolve[-y'[x] + x*(-y[x] + x*y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.443 problem 444
Internal problem ID [8024]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 444.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

x2(y′)2 − y(y − 2x) y′ + y2 = 0

3 Solution by Maple
Time used: 0.322 (sec). Leaf size: 125� �
dsolve(x^2*diff(y(x),x)^2-y(x)*(y(x)-2*x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 4x

y(x) = 0

y(x) = −
2c21
(√

2 c1 − x
)

2c21 − x2

y(x) =
2c21
(√

2 c1 + x
)

2c21 − x2

y(x) = −
c21

(√
2 c1 − 2x

)
2 (c21 − 2x2)

y(x) =
c21

(√
2 c1 + 2x

)
2c21 − 4x2
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3 Solution by Mathematica
Time used: 0.692 (sec). Leaf size: 61� �
DSolve[y[x]^2 - y[x]*(-2*x + y[x])*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−4e4c1x− 2e2c1

y(x) → 1
2e2c1 − 4e4c1x

y(x) → 0

y(x) → 4x

10329



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.444 problem 445
Internal problem ID [8025]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 445.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2(y′)2 +
(
a x2y3 + b

)
y′ + aby3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 35� �
dsolve(x^2*diff(y(x),x)^2+(a*x^2*y(x)^3+b)*diff(y(x),x)+a*b*y(x)^3 = 0,y(x), singsol=all)� �

y(x) = 1√
2ax+ c1

y(x) = − 1√
2ax+ c1

y(x) = b

x
+ c1

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 49� �
DSolve[a*b*y[x]^3 + (b + a*x^2*y[x]^3)*y'[x] + x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1√
2ax− 2c1

y(x) → 1√
2ax− 2c1

y(x) → b

x
+ c1
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53.1.445 problem 446
Internal problem ID [8026]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 446.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve (
x2 + 1

)
(y′)2 − 2yy′x+ y2 − 1 = 0

3 Solution by Maple
Time used: 0.256 (sec). Leaf size: 47� �
dsolve((x^2+1)*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+y(x)^2-1 = 0,y(x), singsol=all)� �

y(x) = c1x−
√
−c21 + 1

y(x) = c1x+
√

−c21 + 1

y(x) =
√
x2 + 1 c1

3 Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 73� �
DSolve[-1 + y[x]^2 - 2*x*y[x]*y'[x] + (1 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√
1− c12

y(x) → c1x+
√

1− c12

y(x) → −
√
x2 + 1

y(x) →
√
x2 + 1
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53.1.446 problem 447
Internal problem ID [8027]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 447.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
x2 − 1

)
(y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.19 (sec). Leaf size: 33� �
dsolve((x^2-1)*diff(y(x),x)^2-1 = 0,y(x), singsol=all)� �

y(x) = ln
(
x+

√
x2 − 1

)
+ c1

y(x) = − ln
(
x+

√
x2 − 1

)
+ c1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 41� �
DSolve[-1 + (-1 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − tanh−1
(

x√
x2 − 1

)
+ c1

y(x) → tanh−1
(

x√
x2 − 1

)
+ c1
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53.1.447 problem 448
Internal problem ID [8028]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 448.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve (
x2 − 1

)
(y′)2 − y2 + 1 = 0

7 Solution by Maple� �
dsolve((x^2-1)*diff(y(x),x)^2-y(x)^2+1 = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 1.642 (sec). Leaf size: 218� �
DSolve[1 - y[x]^2 + (-1 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) →
e−c1

√
e2c1

(
(2x2 − 1) cosh(2c1) + 2x

√
x2 − 1 sinh(2c1) + 1

)
√
2

y(x) → −1
2

√
(4x2 − 2) cosh(2c1)− 4x

√
x2 − 1 sinh(2c1) + 2

y(x) → 1
2

√
(4x2 − 2) cosh(2c1)− 4x

√
x2 − 1 sinh(2c1) + 2

y(x) → −1

y(x) → 1
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53.1.448 problem 449
Internal problem ID [8029]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 449.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve (
−a2 + x2) (y′)2 + 2yy′x+ y2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve((-a^2+x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = c1
−x+ a

y(x) = c1
a+ x

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 32� �
DSolve[y[x]^2 + 2*x*y[x]*y'[x] + (-a^2 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
a− x

y(x) → c1
a+ x

y(x) → 0
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53.1.449 problem 450
Internal problem ID [8030]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 450.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve (
−a2 + x2) (y′)2 − 2xy′y − x2 = 0

3 Solution by Maple
Time used: 1.308 (sec). Leaf size: 37� �
dsolve((-a^2+x^2)*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)-x^2 = 0,y(x), singsol=all)� �

y(x) = c1x
2 − c1a

2 − 1
4c1

y(x) = c1
√
−a2 + x2

3 Solution by Mathematica
Time used: 0.433 (sec). Leaf size: 67� �
DSolve[-x^2 - 2*x*y[x]*y'[x] + (-a^2 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a2 − x2 + c1
2

2c1
y(x) → Indeterminate

y(x) → −
√

(a− x)(a+ x)

y(x) →
√
(a− x)(a+ x)
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53.1.450 problem 451
Internal problem ID [8031]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 451.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve (
x2 + a

)
(y′)2 − 2yy′x+ y2 + b = 0

3 Solution by Maple
Time used: 0.259 (sec). Leaf size: 53� �
dsolve((x^2+a)*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+y(x)^2+b = 0,y(x), singsol=all)� �

y(x) = c1x−
√
−ac21 − b

y(x) = c1x+
√
−ac21 − b

y(x) = c1
√
x2 + a

3 Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 96� �
DSolve[b + y[x]^2 - 2*x*y[x]*y'[x] + (a + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x−
√
−b− ac12

y(x) →
√
−b− ac12 + c1x

y(x) → −
√
−b (a+ x2)√

a

y(x) →
√

−b (a+ x2)√
a
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53.1.451 problem 452
Internal problem ID [8032]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 452.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
2x2 + 1

)
(y′)2 +

(
y2 + 2yx+ x2 + 2

)
y′ + 2y2 + 1 = 0

7 Solution by Maple� �
dsolve((2*x^2+1)*diff(y(x),x)^2+(y(x)^2+2*x*y(x)+x^2+2)*diff(y(x),x)+2*y(x)^2+1 = 0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 49� �
DSolve[1 + 2*y[x]^2 + (2 + x^2 + 2*x*y[x] + y[x]^2)*y'[x] + (1 + 2*x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1x+ 1 + c1
2

x+ c1

y(x) → − i√
2

y(x) → i√
2
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53.1.452 problem 453
Internal problem ID [8033]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 453.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
a2 − 1

)
x2(y′)2 + 2yy′x− y2 + a2x2 = 0

3 Solution by Maple
Time used: 2.928 (sec). Leaf size: 229� �
dsolve((a^2-1)*x^2*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)-y(x)^2+a^2*x^2 = 0,y(x), singsol=all)� �

ln(x)−

√
−a2 arctan

 a2y(x)
√
−a2

√
−a2x2 − x2 − y(x)2

x2 x


a

+
ln
(

x2+y(x)2
x2

)
2 +

ln


√

−a2x2 + x2 + y(x)2
x2 x+y(x)

x


a

− c1 = 0

ln(x) +

√
−a2 arctan

 a2y(x)
√
−a2

√
−a2x2 − x2 − y(x)2

x2 x


a

+
ln
(

x2+y(x)2
x2

)
2 −

ln


√

−a2x2 + x2 + y(x)2
x2 x+y(x)

x


a

− c1 = 0
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3 Solution by Mathematica
Time used: 1.568 (sec). Leaf size: 395� �
DSolve[a^2*x^2 - y[x]^2 + 2*x*y[x]*y'[x] + (-1 + a^2)*x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

+ log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)
− 2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1


2 (a2 − 1) = a log (x− a2x)

1− a2

+ c1, y(x)



Solve



2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1

+ a

log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)


2 (a2 − 1) = a log (x− a2x)
1− a2

+ c1, y(x)
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53.1.453 problem 454
Internal problem ID [8034]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 454.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

a x2(y′)2 − 2axyy′ + y2 − a(a− 1)x2 = 0

3 Solution by Maple
Time used: 0.333 (sec). Leaf size: 123� �
dsolve(a*x^2*diff(y(x),x)^2-2*a*x*y(x)*diff(y(x),x)+y(x)^2-a*(a-1)*x^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x)−

(∫ _Z
√
(a_a2 − _a2 + a2 − a) a
a_a2 − _a2 + a2 − a

d_a
)

+ c1

)
x

y(x) = RootOf
(
− ln(x) +

∫ _Z
√

(a_a2 − _a2 + a2 − a) a
a_a2 − _a2 + a2 − a

d_a + c1

)
x

y(x) = c1x
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3 Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 241� �
DSolve[-((-1 + a)*a*x^2) + y[x]^2 - 2*a*x*y[x]*y'[x] + a*x^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
a e−c1x1−

√
a−1
a

(
x2
√

a−1
a − e2c1

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−x2

√
a−1
a + e2c1

)
y(x) → −1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
y(x) → 1

2
√
a e−c1x1−

√
a−1
a

(
−1 + e2c1x2

√
a−1
a

)
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53.1.454 problem 455
Internal problem ID [8035]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 455.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x3(y′)2 + x2yy′ + a = 0

3 Solution by Maple
Time used: 0.349 (sec). Leaf size: 48� �
dsolve(x^3*diff(y(x),x)^2+x^2*y(x)*diff(y(x),x)+a = 0,y(x), singsol=all)� �

y(x) = c21x+ 4a
2c1x

y(x) = 4ax+ c21
2c1x

y(x) = c1√
x

3 Solution by Mathematica
Time used: 1.989 (sec). Leaf size: 241� �
DSolve[a + x^2*y[x]*y'[x] + x^3*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2y(x) log
(√

x3 (xy(x)2 − 4a) − x2
√

y(x)2
)
+
(√

y(x)2 − y(x)
)
log
(
−y(x)

√
x3 (xy(x)2 − 4a) + 2ax+ x2y(x)

√
y(x)2

)
−
(
y(x) +

√
y(x)2

)
log(x)

y(x) = c1, y(x)



Solve

2y(x) log
(√

x3 (xy(x)2 − 4a) − x2
√

y(x)2
)
−
(
y(x) +

√
y(x)2

)
log
(
−y(x)

√
x3 (xy(x)2 − 4a) − 2ax+ x2y(x)

√
y(x)2

)
+
(√

y(x)2 − y(x)
)
log(x)

y(x) = c1, y(x)
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53.1.455 problem 456
Internal problem ID [8036]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 456.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

x
(
x2 − 1

)
(y′)2 + 2

(
−x2 + 1

)
yy′ + xy2 − x = 0

3 Solution by Maple
Time used: 0.388 (sec). Leaf size: 33� �
dsolve(x*(x^2-1)*diff(y(x),x)^2+2*(-x^2+1)*y(x)*diff(y(x),x)+x*y(x)^2-x = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = x

y(x) =
√

−c21 + 1 +
√
x2 − 1 c1

3 Solution by Mathematica
Time used: 1.027 (sec). Leaf size: 73� �
DSolve[-x + x*y[x]^2 + 2*(1 - x^2)*y[x]*y'[x] + x*(-1 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x cos
(
2ArcTan

(√
x− 1
x+ 1

)
+ ic1

)

y(x) → x cos
(
2ArcTan

(√
x− 1
x+ 1

)
− ic1

)
y(x) → −x

y(x) → x
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53.1.456 problem 457
Internal problem ID [8037]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 457.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class G], _rational]

Solve

x4(y′)2 − xy′ − y = 0

3 Solution by Maple
Time used: 0.249 (sec). Leaf size: 135� �
dsolve(x^4*diff(y(x),x)^2-x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = − 1
4x2

y(x) = −c21 − c1(2ix− c1)− 2x2

2x2c21

y(x) = −c21 − c1(−2ix− c1)− 2x2

2x2c21

y(x) = c1(2ix+ c1)− 2x2 − c21
2c21x2

y(x) = c1(−2ix+ c1)− 2x2 − c21
2c21x2
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3 Solution by Mathematica
Time used: 0.612 (sec). Leaf size: 123� �
DSolve[-y[x] - x*y'[x] + x^4*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−x
√

4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)



Solve

x√4x2y(x) + 1 tanh−1
(√

4x2y(x) + 1
)

√
4x4y(x) + x2

− 1
2 log(y(x)) = c1, y(x)


y(x) → 0
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53.1.457 problem 458
Internal problem ID [8038]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 458.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2(−a2 + x2) (y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 90� �
dsolve(x^2*(-a^2+x^2)*diff(y(x),x)^2-1 = 0,y(x), singsol=all)� �

y(x) = −
ln
(

−2a2+2
√
−a2

√
−a2 + x2

x

)
√
−a2

+ c1

y(x) =
ln
(

−2a2+2
√
−a2

√
−a2 + x2

x

)
√
−a2

+ c1

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 116� �
DSolve[-1 + x^2*(-a^2 + x^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x
√
x2 − a2 cot−1

(
a√

x2 − a2

)
a
√
x4 − a2x2

+ c1

y(x) →
x
√
x2 − a2 cot−1

(
a√

x2 − a2

)
a
√
x4 − a2x2

+ c1
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53.1.458 problem 459
Internal problem ID [8039]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 459.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

e−2x(y′)2 − (y′ − 1)2 + e−2y = 0

3 Solution by Maple
Time used: 0.27 (sec). Leaf size: 65� �
dsolve(exp(-2*x)*diff(y(x),x)^2-(diff(y(x),x)-1)^2+exp(-2*y(x)) = 0,y(x), singsol=all)� �

y(x) = x+ ln
((

−1−
√
e2x − e−2c1e2x

)
e−x
)
+ c1

y(x) = x+ ln
((

−1 +
√
e2x − e−2c1e2x

)
e−x
)
+ c1
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3 Solution by Mathematica
Time used: 22.41 (sec). Leaf size: 583� �
DSolve[E^(-2*y[x]) - (-1 + y'[x])^2 + y'[x]^2/E^(2*x)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−y(x) + log
(
ey(x)

)
− 1

2 log
(
ey(x) − 1

)
− 1

2 log
(
ey(x) + 1

)
+ 1

2 log
(√

e2y(x)+2x (e2y(x) + e2x − 1) + e2y(x)+x − ex − e2x
)

+ 1
2 log

(√
e2y(x)+2x (e2y(x) + e2x − 1) + e2y(x)+x − ex + e2x

)

−

√
e2y(x) + e2x − 1

(
ex + ex+2 tanh−1(1−2ex) − 1

)
log
(√

e2y(x) + e2x − 1 + ey(x)
)
ey(x)−2 tanh−1(1−2ex)√

e2(y(x)+x) (e2y(x) + e2x − 1)

− x− 1
2 log (1− ex)− 1

2 log (ex − 1) = c1, y(x)


Solve

−1
2 log

(√
e2y(x)+2x (e2y(x) + e2x − 1) + e2y(x)+x − ex − e2x

)
− 1

2 log
(√

e2y(x)+2x (e2y(x) + e2x − 1) + e2y(x)+x − ex + e2x
)

+ 1
2
(
2y(x)− 2 log

(
ey(x)

)
+ log

(
ey(x) − 1

)
+ log

(
ey(x) + 1

))
+

√
e2y(x) + e2x − 1

(
ex + ex+2 tanh−1(1−2ex) − 1

)
log
(√

e2y(x) + e2x − 1 + ey(x)
)
ey(x)−2 tanh−1(1−2ex)√

e2(y(x)+x) (e2y(x) + e2x − 1)

+ x− 1
2 log (1− ex) + 1

2 log (ex − 1) + log (ex + 1) = c1, y(x)


y(x) → log

(
−
√
1− e2x

)
y(x) → 1

2 log
(
1− e2x

)
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53.1.459 problem 460
Internal problem ID [8040]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 460.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
(y′)2 + y2

) (
cos4(x)

)
− a2 = 0

7 Solution by Maple� �
dsolve((diff(y(x),x)^2+y(x)^2)*cos(x)^4-a^2 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-a^2 + Cos[x]^4*(y[x]^2 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.460 problem 461
Internal problem ID [8041]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 461.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

d0 (x) (y′)2 + 2b0 (x)yy′ + c0 (x)y2 + 2d0 (x)y′ + 2e0 (x)y + f0 (x) = 0

7 Solution by Maple� �
dsolve(d0(x)*diff(y(x),x)^2+2*b0(x)*y(x)*diff(y(x),x)+c0(x)*y(x)^2+2*d0(x)*diff(y(x),x)+2*e0(x)*y(x)+f0(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x] + 2*e[x]*y[x] + c[x]*y[x]^2 + 2*d[x]*y'[x] + 2*b[x]*y[x]*y'[x] + a[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.461 problem 462
Internal problem ID [8042]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 462.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.234 (sec). Leaf size: 27� �
dsolve(y(x)*diff(y(x),x)^2-1 = 0,y(x), singsol=all)� �

x− 2y(x) 3
2

3 − c1 = 0

x+ 2y(x) 3
2

3 − c1 = 0

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 43� �
DSolve[-1 + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
3
2

)2/3

(−x+ c1)2/3

y(x) →
(
3
2

)2/3

(x+ c1)2/3
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53.1.462 problem 463
Internal problem ID [8043]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 463.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y(y′)2 − e2x = 0

3 Solution by Maple
Time used: 0.308 (sec). Leaf size: 50� �
dsolve(y(x)*diff(y(x),x)^2-exp(2*x) = 0,y(x), singsol=all)� �

−
√

y(x)e2x√
y(x)

+ 2y(x) 3
2

3 + c1 = 0

√
y(x)e2x√
y(x)

+ 2y(x) 3
2

3 + c1 = 0

3 Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 47� �
DSolve[-E^(2*x) + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
3
2

)2/3

(−ex + c1) 2/3

y(x) →
(
3
2

)2/3

(ex + c1) 2/3

10352



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.463 problem 464
Internal problem ID [8044]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 464.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.317 (sec). Leaf size: 75� �
dsolve(y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = 0

y(x) =
√

c21 − 2c1x

y(x) =
√

c21 + 2c1x

y(x) = −
√

c21 − 2c1x

y(x) = −
√

c21 + 2c1x
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3 Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 126� �
DSolve[-y[x] + 2*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −e
c1
2
√
−2x+ ec1

y(x) → e
c1
2
√
−2x+ ec1

y(x) → −e
c1
2
√
2x+ ec1

y(x) → e
c1
2
√
2x+ ec1

y(x) → 0

y(x) → −ix

y(x) → ix
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53.1.464 problem 465
Internal problem ID [8045]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 465.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + 2xy′ − 9y = 0

3 Solution by Maple
Time used: 0.338 (sec). Leaf size: 91� �
dsolve(y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-9*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a2 +
√
9_a2 + 1 − 1

_a (_a2 − 7) d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a2 +
√

9_a2 + 1 + 1
_a (_a2 − 7) d_a

)
+ c1

)
x
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3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 112� �
DSolve[-9*y[x] + 2*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫

y(x)

x

(
y(x)2
x2 −

√
9y(x)2
x2 + 1 + 1

)d
y(x)
x

= − log(x) + c1, y(x)



Solve


∫

y(x)

x

(
y(x)2
x2 +

√
9y(x)2
x2 + 1 + 1

)d
y(x)
x

= − log(x) + c1, y(x)


y(x) → 0
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53.1.465 problem 466
Internal problem ID [8046]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 466.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 − 2xy′ + y = 0

3 Solution by Maple
Time used: 0.322 (sec). Leaf size: 75� �
dsolve(y(x)*diff(y(x),x)^2-2*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = −x

y(x) = x

y(x) = 0

y(x) =
√
−2ixc1 + c21

y(x) =
√
2ixc1 + c21

y(x) = −
√
−2ixc1 + c21

y(x) = −
√
2ixc1 + c21
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3 Solution by Mathematica
Time used: 5.584 (sec). Leaf size: 64� �
DSolve[y[x] - 2*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−ec1 (2x+ ec1)

y(x) →
√

−ec1 (2x+ ec1)

y(x) → 0

y(x) → −x

y(x) → x
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53.1.466 problem 467
Internal problem ID [8047]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 467.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 − 4xy′ + y = 0

3 Solution by Maple
Time used: 0.333 (sec). Leaf size: 91� �
dsolve(y(x)*diff(y(x),x)^2-4*x*diff(y(x),x)+y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a2 +
√

−_a2 + 4 + 2
_a (_a2 − 3) d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a2 +
√
−_a2 + 4 − 2

_a (_a2 − 3) d_a
)

+ c1

)
x

3 Solution by Mathematica
Time used: 45.801 (sec). Leaf size: 182� �
DSolve[y[x] - 4*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
2

√√√√√√8 22/3x4 + 3
√
2
(
32x6 − 40c13x3 +

√
(c14 − 16c1x3) 3 − c16

)
2/3 + 4x2 3

√
32x6 − 40c13x3 +

√
(c14 − 16c1x3) 3 − c16 + 4 22/3c13x

3
√

32x6 − 40c13x3 +
√
(c14 − 16c1x3) 3 − c16

y(x) → 0
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53.1.467 problem 468
Internal problem ID [8048]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 468.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y(y′)2 − 4a2xy′ + a2y = 0

3 Solution by Maple
Time used: 0.329 (sec). Leaf size: 121� �
dsolve(y(x)*diff(y(x),x)^2-4*a^2*x*diff(y(x),x)+a^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a2 + 2a2 +
√

−_a2a2 + 4a4
_a (_a2 − 3a2) d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a2 − 2a2 +
√
−_a2a2 + 4a4

_a (_a2 − 3a2) d_a
)

+ c1

)
x
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3 Solution by Mathematica
Time used: 8.388 (sec). Leaf size: 758� �
DSolve[a^2*y[x] - 4*a^2*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



√
a

√
y(x)
ax

+ 2


√

−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
4a2 − y(x)2

x2

log
(
3a2 − y(x)2

x2

)
− 8ArcTan


√

2a− y(x)
x√

2a+ y(x)
x

+ 4 log
(

y(x)
x

)+ 4
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

2a

− 2
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

a


+ 8

(
4a2 − y(x)2

x2

)3/2
sinh−1


√

y(x)
x

− 2a
2
√
a


6
√
a

√
−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
y(x)
ax

+ 2
√

4a2 − y(x)2
x2

=

− log(x) + c1, y(x)



Solve



√
a

√
y(x)
ax

+ 2


√

−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
4a2 − y(x)2

x2

log
(
3a2 − y(x)2

x2

)
+ 8ArcTan


√
2a− y(x)

x√
2a+ y(x)

x

+ 4 log
(

y(x)
x

)− 4
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

2a

+ 2
√

y(x)
x

− 2a
(

y(x)2
x2 − 4a2

)
tanh−1


√

4a2 − y(x)2
x2

a


− 8

(
4a2 − y(x)2

x2

)3/2
sinh−1


√

y(x)
x

− 2a
2
√
a


6
√
a

√
−
(
y(x)
x

− 2a
)2 √

2a+ y(x)
x

√
y(x)
ax

+ 2
√

4a2 − y(x)2
x2

=

− log(x) + c1, y(x)


y(x) → 0
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53.1.468 problem 469
Internal problem ID [8049]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 469.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y(y′)2 + axy′ + by = 0

3 Solution by Maple
Time used: 0.314 (sec). Leaf size: 107� �
dsolve(y(x)*diff(y(x),x)^2+a*x*diff(y(x),x)+b*y(x) = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 − a+
√

−4_a2b+ a2

_a (_a2 + a+ b) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√
−4_a2b+ a2 + a

_a (_a2 + a+ b) d_a
)

+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.636 (sec). Leaf size: 162� �
DSolve[b*y[x] + a*x*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


a log

(√
a2 − 4by(x)2

x2 + a

)
+ (a+ 2b) log

(√
a2 − 4by(x)2

x2 − a− 2b
)

4(a+ b) =

− log(x)
2 + c1, y(x)



Solve


a log

(√
a2 − 4by(x)2

x2 − a

)
+ (a+ 2b) log

(√
a2 − 4by(x)2

x2 + a+ 2b
)

4(a+ b) =

− log(x)
2 + c1, y(x)


y(x) → 0
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53.1.469 problem 470
Internal problem ID [8050]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 470.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y(y′)2 + x3y′ − x2y = 0

3 Solution by Maple
Time used: 0.476 (sec). Leaf size: 91� �
dsolve(y(x)*diff(y(x),x)^2+x^3*diff(y(x),x)-x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −ix2

2

y(x) = ix2

2
y(x) = 0

y(x) = −

√
−4c1x2 + c21

4

y(x) =

√
−4c1x2 + c21

4

y(x) = −2
√

c1x2 + 4
c1

y(x) = 2
√
c1x2 + 4
c1
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3 Solution by Mathematica
Time used: 0.721 (sec). Leaf size: 169� �
DSolve[-(x^2*y[x]) + x^3*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log(y(x))−

√
x6 + 4x2y(x)2 tanh−1

(√
x4 + 4y(x)2

x2

)
2x
√
x4 + 4y(x)2

= c1, y(x)



Solve


√

x6 + 4x2y(x)2 tanh−1
(√

x4 + 4y(x)2
x2

)
2x
√

x4 + 4y(x)2
+ 1

2 log(y(x)) = c1, y(x)


y(x) → − ix2

2

y(x) → ix2

2
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53.1.470 problem 471
Internal problem ID [8051]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 471.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y(y′)2 − (y − x) y′ − x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(y(x)*diff(y(x),x)^2-(y(x)-x)*diff(y(x),x)-x = 0,y(x), singsol=all)� �

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

y(x) = c1 + x

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 47� �
DSolve[-x - (-x + y[x])*y'[x] + y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ c1

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
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53.1.471 problem 472
Internal problem ID [8052]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 472.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

(x+ y) (y′)2 + 2xy′ − y = 0

3 Solution by Maple
Time used: 1.525 (sec). Leaf size: 138� �
dsolve((x+y(x))*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

ln(x)− arctanh

 2x+ y(x)

2x
√

x2 + xy(x) + y(x)2
x2

+ ln
(
y(x)
x

)
− c1 = 0

ln(x) + arctanh

 2x+ y(x)

2x
√

x2 + xy(x) + y(x)2
x2

+ ln
(
y(x)
x

)
− c1 = 0

y(x) =

√
3 x tan

(
RootOf

(√
3 ln

(
3x2

4 + 3
(
tan2(_Z)

)
x2

4

)
+ 2

√
3 c1 + 2_Z

))
2 − x

2
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3 Solution by Mathematica
Time used: 1.888 (sec). Leaf size: 166� �
DSolve[-y[x] + 2*x*y'[x] + (x + y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2
3
√

ec1 (−3x+ ec1) − ec1

3

y(x) → 2
3
√

ec1 (−3x+ ec1) − ec1

3
y(x) → ec1 − 2

√
ec1 (x+ ec1)

y(x) → 2
√
ec1 (x+ ec1) + ec1

y(x) → 0

y(x) → −1
2i
(√

3 − i
)
x

y(x) → 1
2i
(√

3 + i
)
x
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53.1.472 problem 473
Internal problem ID [8053]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 473.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y − 2x) (y′)2 − 2(x− 1) y′ + y − 2 = 0

3 Solution by Maple
Time used: 7.969 (sec). Leaf size: 587� �
dsolve((y(x)-2*x)*diff(y(x),x)^2-2*(x-1)*diff(y(x),x)+y(x)-2 = 0,y(x), singsol=all)� �

y(x) = 2 + c1
2 −

√
−c21 + 4c1 (x− 1)

2

y(x) = 2 + c1 −
√
−c21 + 2c1 (x− 1)

Expression too large to display

10369



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 1.908 (sec). Leaf size: 187� �
DSolve[-2 + y[x] - 2*(-1 + x)*y'[x] + (-2*x + y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2
√

−ec1 (4x− 4 + ec1) + 2− ec1

2

y(x) → 1
2

(√
−ec1 (4x− 4 + ec1) + 4− ec1

)
y(x) → −

√
−ec1 (2x− 2 + ec1) + 2− ec1

y(x) →
√

−ec1 (2x− 2 + ec1) + 2− ec1

y(x) → 2

y(x) → x−
√
2
√

(x− 1)2 + 1

y(x) → x+
√
2
√
(x− 1)2 + 1
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53.1.473 problem 474
Internal problem ID [8054]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 474.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

2y(y′)2 − (4x− 5) y′ + 2y = 0

3 Solution by Maple
Time used: 0.352 (sec). Leaf size: 131� �
dsolve(2*y(x)*diff(y(x),x)^2-(4*x-5)*diff(y(x),x)+2*y(x) = 0,y(x), singsol=all)� �

y(x) = x− 5
4

y(x) = −x+ 5
4

y(x) = 0

y(x) =
√

16c1 + 2
√

−16c1x2 + 40c1x− 25c1

y(x) =
√

16c1 − 2
√

−16c1x2 + 40c1x− 25c1

y(x) = −
√

16c1 + 2
√
−16c1x2 + 40c1x− 25c1

y(x) = −
√

16c1 − 2
√
−16c1x2 + 40c1x− 25c1
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3 Solution by Mathematica
Time used: 0.681 (sec). Leaf size: 160� �
DSolve[2*y[x] - (-5 + 4*x)*y'[x] + 2*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −i
√
2 e

c1
2
√
4x− 5 + 8ec1

y(x) → i
√
2 e

c1
2
√
4x− 5 + 8ec1

y(x) → −1
4ie

c1
2
√
8x− 10 + ec1

y(x) → 1
4ie

c1
2
√
8x− 10 + ec1

y(x) → 0

y(x) → 5
4 − x

y(x) → x− 5
4
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53.1.474 problem 475
Internal problem ID [8055]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 475.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

4y(y′)2 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.29 (sec). Leaf size: 73� �
dsolve(4*y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �

y(x) = −ix

2

y(x) = ix

2
y(x) = 0

y(x) =
√

c21 − c1x

y(x) =
√

c21 + c1x

y(x) = −
√

c21 − c1x

y(x) = −
√

c21 + c1x
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3 Solution by Mathematica
Time used: 0.555 (sec). Leaf size: 140� �
DSolve[-y[x] + 2*x*y'[x] + 4*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

2c1
√
−2x+ e4c1

y(x) → 1
2e

2c1
√
−2x+ e4c1

y(x) → −1
2e

2c1
√
2x+ e4c1

y(x) → 1
2e

2c1
√
2x+ e4c1

y(x) → 0

y(x) → − ix

2

y(x) → ix

2
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53.1.475 problem 476
Internal problem ID [8056]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 476.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

9y(y′)2 + 4x3y′ − 4x2y = 0

3 Solution by Maple
Time used: 0.505 (sec). Leaf size: 91� �
dsolve(9*y(x)*diff(y(x),x)^2+4*x^3*diff(y(x),x)-4*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = −ix2

3

y(x) = ix2

3
y(x) = 0

y(x) = −2
√

c1x2 + 9
c1

y(x) = 2
√

c1x2 + 9
c1

y(x) = −

√
−4c1x2 + c21

6

y(x) =

√
−4c1x2 + c21

6
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3 Solution by Mathematica
Time used: 0.726 (sec). Leaf size: 169� �
DSolve[-4*x^2*y[x] + 4*x^3*y'[x] + 9*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log(y(x))−

√
x6 + 9x2y(x)2 tanh−1

(√
x4 + 9y(x)2

x2

)
2x
√

x4 + 9y(x)2
= c1, y(x)



Solve


√

x6 + 9x2y(x)2 tanh−1
(√

x4 + 9y(x)2
x2

)
2x
√

x4 + 9y(x)2
+ 1

2 log(y(x)) = c1, y(x)


y(x) → − ix2

3

y(x) → ix2

3
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53.1.476 problem 477
Internal problem ID [8057]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 477.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _dAlembert]

Solve

ay(y′)2 + (2x− b) y′ − y = 0
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3 Solution by Maple
Time used: 0.416 (sec). Leaf size: 933� �
dsolve(a*y(x)*diff(y(x),x)^2+(2*x-b)*diff(y(x),x)-y(x) = 0,y(x), singsol=all)� �
y(x) = −−2x+ b

2
√
−a

y(x) = −2x+ b

2
√
−a

y(x) = 0∫ x

_b

−4_a + 2b+ 2
√
4ay(x)2 + 4_a2 − 4_ab+ b2

4ay(x)2 +
√

4ay(x)2 + 4_a2 − 4_ab+ b2 b− 2
√

4ay(x)2 + 4_a2 − 4_ab+ b2 _a + b2 − 4_ab+ 4_a2
d_a

+
∫ y(x)


− 4a_f

4a_f 2 +
√

4a_f 2 + b2 − 4bx+ 4x2 b− 2
√

4a_f 2 + b2 − 4bx+ 4x2 x+ b2 − 4bx+ 4x2

−


∫ x

_b


8a_f√

4a_f 2 + 4_a2 − 4_ab+ b2
(
4a_f 2 +

√
4a_f 2 + 4_a2 − 4_ab+ b2 b− 2

√
4a_f 2 + 4_a2 − 4_ab+ b2 _a + b2 − 4_ab+ 4_a2

)−

2
(
−2_a + b+

√
4a_f 2 + 4_a2 − 4_ab+ b2

)8_f a+ 4ba_f√
4a_f 2 + 4_a2 − 4_ab+ b2

− 8_aa_f√
4a_f 2 + 4_a2 − 4_ab+ b2


(
4a_f 2 +

√
4a_f 2 + 4_a2 − 4_ab+ b2 b− 2

√
4a_f 2 + 4_a2 − 4_ab+ b2 _a + b2 − 4_ab+ 4_a2

)2


d_a




d_f

+ c1 = 0∫ x

_b

4_a − 2b+ 2
√
4ay(x)2 + 4_a2 − 4_ab+ b2

−4ay(x)2 +
√

4ay(x)2 + 4_a2 − 4_ab+ b2 b− 2
√

4ay(x)2 + 4_a2 − 4_ab+ b2 _a − b2 + 4_ab− 4_a2
d_a

+
∫ y(x)


4a_f

−4a_f 2 +
√

4a_f 2 + b2 − 4bx+ 4x2 b− 2
√

4a_f 2 + b2 − 4bx+ 4x2 x− b2 + 4bx− 4x2

−


∫ x

_b


8a_f√

4a_f 2 + 4_a2 − 4_ab+ b2
(
−4a_f 2 +

√
4a_f 2 + 4_a2 − 4_ab+ b2 b− 2

√
4a_f 2 + 4_a2 − 4_ab+ b2 _a − b2 + 4_ab− 4_a2

)−

2
(
2_a − b+

√
4a_f 2 + 4_a2 − 4_ab+ b2

)−8_f a+ 4ba_f√
4a_f 2 + 4_a2 − 4_ab+ b2

− 8_aa_f√
4a_f 2 + 4_a2 − 4_ab+ b2


(
−4a_f 2 +

√
4a_f 2 + 4_a2 − 4_ab+ b2 b− 2

√
4a_f 2 + 4_a2 − 4_ab+ b2 _a − b2 + 4_ab− 4_a2

)2


d_a




d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.89 (sec). Leaf size: 187� �
DSolve[-y[x] + (-b + 2*x)*y'[x] + a*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 e

c1
2
√
2aec1 + b− 2x

y(x) →
√
2 e

c1
2
√
2aec1 + b− 2x

y(x) → −e
c1
2
√
−2b+ 4x+ ec1

2
√
a

y(x) → e
c1
2
√
−2b+ 4x+ ec1

2
√
a

y(x) → 0

y(x) → − i(b− 2x)
2
√
a

y(x) → i(b− 2x)
2
√
a
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53.1.477 problem 478
Internal problem ID [8058]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 478.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(ay + b)
(
(y′)2 + 1

)
− c = 0

3 Solution by Maple
Time used: 0.256 (sec). Leaf size: 88� �
dsolve((a*y(x)+b)*(diff(y(x),x)^2+1)-c = 0,y(x), singsol=all)� �

y(x) = −b+ c

a

x−

(∫ y(x) a_a + b√
− (a_a + b) (a_a + b− c)

d_a
)

− c1 = 0

x−

(∫ y(x)
− a_a + b√

− (a_a + b) (a_a + b− c)
d_a

)
− c1 = 0
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3 Solution by Mathematica
Time used: 0.48 (sec). Leaf size: 154� �
DSolve[-c + (b + a*y[x])*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
cArcTan

(√
−#1a− b+ c√

#1a+ b

)
+
√

#1a+ b
√

−#1a− b+ c

a
&

 [−x

+ c1]

y(x)

→ InverseFunction

−
cArcTan

(√
−#1a− b+ c√

#1a+ b

)
+
√
#1a+ b

√
−#1a− b+ c

a
&

 [x

+ c1]

y(x) → c− b

a
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53.1.478 problem 479
Internal problem ID [8059]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 479.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Solve

(b2y + a2x+ c2 ) (y′)2 + (a1x+ b1y + c1 ) y′ + a0x+ b0y + c0 = 0
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3 Solution by Maple
Time used: 0.941 (sec). Leaf size: 929� �
dsolve((b2*y(x)+a2*x+c2)*diff(y(x),x)^2+(a1*x+b1*y(x)+c1)*diff(y(x),x)+a0*x+b0*y(x)+c0 = 0,y(x), singsol=all)� �
x

−e
∫−

a1x+b1y(x)+
√

−4a0a2 x2−4a0b2xy(x)+a12x2+2a1b1xy(x)−4a2b0xy(x)−4b0b2y(x)2+b12y(x)2−4a0c2x+2a1c1x−4a2c0x−4b0c2y(x)+2b1c1y(x)−4b2c0y(x)−4c0c2+c12 +c1
2(b2y(x)+a2x+c2) _a2a1b2−_a2a2b1+2_aa0b2−2_aa2b0+a0b1−a1b0(

_a3b2+_a2a2+_a2b1+_aa1+_ab0+a0
)(

_a2b2+_ab1+b0
)d_a

∫ −
a1x+b1y(x)+

√
−4a0a2 x2−4a0b2xy(x)+a12x2+2a1b1xy(x)−4a2b0xy(x)−4b0b2y(x)2+b12y(x)2−4a0c2x+2a1c1x−4a2c0x−4b0c2y(x)+2b1c1y(x)−4b2c0y(x)−4c0c2+c12 +c1

2(b2y(x)+a2x+c2)

−
e
−
(∫ _b2a1b2−_b2a2b1+2_ba0b2−2_ba2b0+a0b1−a1b0(

_b3b2+_b2a2+_b2b1+_ba1+_bb0+a0
)(

_b2b2+_bb1+b0
)d_b

)(
_b2b1c2 − _b2b2c1 + 2_bb0c2 − 2_bb2c0 + b0c1 − b1c0

)(
_b2b2 + _bb1 + b0

) (
_b3b2 + _b2a2 + _b2b1 + _ba1 + _bb0 + a0

) d_b

+ c1

 = 0

x

−e
∫ −a1x−b1y(x)−c1+

√
−4a0a2 x2−4a0b2xy(x)+a12x2+2a1b1xy(x)−4a2b0xy(x)−4b0b2y(x)2+b12y(x)2−4a0c2x+2a1c1x−4a2c0x−4b0c2y(x)+2b1c1y(x)−4b2c0y(x)−4c0c2+c12

2b2y(x)+2a2x+2c2 _a2a1b2−_a2a2b1+2_aa0b2−2_aa2b0+a0b1−a1b0(
_a3b2+_a2a2+_a2b1+_aa1+_ab0+a0

)(
_a2b2+_ab1+b0

)d_a

∫
−a1x−b1y(x)−c1+

√
−4a0a2 x2−4a0b2xy(x)+a12x2+2a1b1xy(x)−4a2b0xy(x)−4b0b2y(x)2+b12y(x)2−4a0c2x+2a1c1x−4a2c0x−4b0c2y(x)+2b1c1y(x)−4b2c0y(x)−4c0c2+c12

2b2y(x)+2a2x+2c2

−
e
−
(∫ _b2a1b2−_b2a2b1+2_ba0b2−2_ba2b0+a0b1−a1b0(

_b3b2+_b2a2+_b2b1+_ba1+_bb0+a0
)(

_b2b2+_bb1+b0
)d_b

)(
_b2b1c2 − _b2b2c1 + 2_bb0c2 − 2_bb2c0 + b0c1 − b1c0

)(
_b2b2 + _bb1 + b0

) (
_b3b2 + _b2a2 + _b2b1 + _ba1 + _bb0 + a0

) d_b

+ c1

 = 0
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3 Solution by Mathematica
Time used: 4.893 (sec). Leaf size: 576� �
DSolve[c0 + a0*x + b0*y[x] + (c1 + a1*x + b1*y[x])*y'[x] + (c2 + a2*x + b2*y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve




x =

−

−(K[2](b2K[2] + b1) + b0) exp
(
RootSum

[
#13b2+#12a2+#12b1+#1a1+#1b0+ a0&, #12b2 log(K[2]−#1)+b0 log(K[2]−#1)+#1b1 log(K[2]−#1)

3#12b2+2#1a2+2#1b1+a1+b0 &
])∫ K[2]

1

exp
(
−RootSum

[
b2#13

+a2#12
+b1#12

+a1#1+b0#1+a0&,
b2 log(K[1]−#1)#12

+b1 log(K[1]−#1)#1+b0 log(K[1]−#1)

3b2#12
+2a2#1+2b1#1+a1+b0 &

])
(−c0−K[1](c1+c2K[1]))

a0+K[1](a1+b0+K[1](a2+b1+b2K[1]))
dK[1] + c1

+ c1K[2] + c2K[2]2 + c0

K[2](K[2](b2K[2] + a2+ b1) + a1+ b0) + a0 , y(x)=

−

K[2](K[2](c2K[2] + c1) + c0) + (K[2](a2K[2] + a1) + a0) exp
(
RootSum

[
#13b2+#12a2+#12b1+#1a1+#1b0+ a0&, #12b2 log(K[2]−#1)+b0 log(K[2]−#1)+#1b1 log(K[2]−#1)

3#12b2+2#1a2+2#1b1+a1+b0 &
])∫ K[2]

1

exp
(
−RootSum

[
b2#13

+a2#12
+b1#12

+a1#1+b0#1+a0&,
b2 log(K[1]−#1)#12

+b1 log(K[1]−#1)#1+b0 log(K[1]−#1)

3b2#12
+2a2#1+2b1#1+a1+b0 &

])
(−c0−K[1](c1+c2K[1]))

a0+K[1](a1+b0+K[1](a2+b1+b2K[1]))
dK[1] + c1


K[2](K[2](b2K[2] + a2+ b1) + a1+ b0) + a0


, {y(x), K[2]}
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53.1.479 problem 480
Internal problem ID [8060]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 480.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve (
ay − x2) (y′)2 + 2xy(y′)2 − y2 = 0

7 Solution by Maple� �
dsolve((a*y(x)-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)^2-y(x)^2 = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-y[x]^2 + 2*x*y[x]*y'[x]^2 + (-x^2 + a*y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.480 problem 481
Internal problem ID [8061]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 481.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy(y′)2 +
(
y2 + x2) y′ + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(y(x),x)^2+(y(x)^2+x^2)*diff(y(x),x)+x*y(x) = 0,y(x), singsol=all)� �

y(x) = c1
x

y(x) =
√

−x2 + c1

y(x) = −
√

−x2 + c1

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 54� �
DSolve[x*y[x] + (x^2 + y[x]^2)*y'[x] + x*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
x

y(x) → −
√
−x2 + 2c1

y(x) →
√

−x2 + 2c1
y(x) → 0
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53.1.481 problem 482
Internal problem ID [8062]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 482.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

xy(y′)2 +
(
x22 − y2 + a

)
y′ − yx = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x)^2+(x^22-y(x)^2+a)*diff(y(x),x)-x*y(x) = 0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x*y[x]) + (a + x^22 - y[x]^2)*y'[x] + x*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.482 problem 483
Internal problem ID [8063]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 483.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
2yx− x2) (y′)2 + 2yy′x+ 2yx− y2 = 0

3 Solution by Maple
Time used: 0.372 (sec). Leaf size: 109� �
dsolve((2*x*y(x)-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+2*x*y(x)-y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 +
√
2_a3 − 4_a2 + 2_a

_a (_a2 + 1) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√

2_a3 − 4_a2 + 2_a
_a (_a2 + 1) d_a

)
+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.577 (sec). Leaf size: 167� �
DSolve[2*x*y[x] - y[x]^2 + 2*x*y[x]*y'[x] + (-x^2 + 2*x*y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−x
(
x+ 2e

c1
2

)
− e

c1
2

y(x) →
√

−x
(
x+ 2e

c1
2

)
− e

c1
2

y(x) → e
c1
2 −

√
x
(
−x+ 2e

c1
2

)
y(x) →

√
x
(
−x+ 2e

c1
2

)
+ e

c1
2

y(x) → −
√
−x2

y(x) →
√
−x2
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53.1.483 problem 484
Internal problem ID [8064]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 484.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
2yx− x2) (y′)2 − 6yy′x− y2 + 2yx = 0

3 Solution by Maple
Time used: 0.38 (sec). Leaf size: 121� �
dsolve((2*x*y(x)-x^2)*diff(y(x),x)^2-6*x*y(x)*diff(y(x),x)-y(x)^2+2*x*y(x) = 0,y(x), singsol=all)� �
y(x) = 0

y(x) = RootOf
(
−2 ln(x) +

∫ _Z −2_a2 +
√
2_a3 + 4_a2 + 2_a + 4_a

_a (_a2 − 4_a + 1) d_a + 2c1

)
x

y(x) = RootOf
(
−2 ln(x)−

(∫ _Z 2_a2 +
√
2_a3 + 4_a2 + 2_a − 4_a

_a (_a2 − 4_a + 1) d_a
)

+ 2c1

)
x
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3 Solution by Mathematica
Time used: 0.594 (sec). Leaf size: 196� �
DSolve[2*x*y[x] - y[x]^2 - 6*x*y[x]*y'[x] + (-x^2 + 2*x*y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x−
√

x
(
3x− 2e

c1
2

)
− e

c1
2

y(x) → 2x+
√
x
(
3x− 2e

c1
2

)
− e

c1
2

y(x) → 2x−
√

x
(
3x+ 2e

c1
2

)
+ e

c1
2

y(x) → 2x+
√
x
(
3x+ 2e

c1
2

)
+ e

c1
2

y(x) → 2x−
√
3
√
x2

y(x) →
√
3
√
x2 + 2x
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53.1.484 problem 485
Internal problem ID [8065]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 485.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

axy(y′)2 −
(
ay2 + b x2 + c

)
y′ + bxy = 0

3 Solution by Maple
Time used: 0.483 (sec). Leaf size: 2664� �
dsolve(a*x*y(x)*diff(y(x),x)^2-(a*y(x)^2+b*x^2+c)*diff(y(x),x)+b*x*y(x) = 0,y(x), singsol=all)� �

y(x) = 0
Expression too large to display
Expression too large to display

y(x) =
√
a (ac1x+ b x2 − c)

a

y(x) = −
√
a (ac1x+ b x2 − c)

a
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3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 155� �
DSolve[b*x*y[x] - (c + b*x^2 + a*y[x]^2)*y'[x] + a*x*y[x]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c1

(
x2 + c

b− ac1

)

y(x) → −

√√√√
−

(√
c + i

√
b x
)2

a

y(x) →

√√√√
−

(√
c + i

√
b x
)2

a

y(x) → −

√√√√(√b x+ i
√
c
)2

a

y(x) →

√√√√(√b x+ i
√
c
)2

a
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53.1.485 problem 486
Internal problem ID [8066]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 486.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

y2(y′)2 + y2 − a2 = 0

3 Solution by Maple
Time used: 0.323 (sec). Leaf size: 59� �
dsolve(y(x)^2*diff(y(x),x)^2+y(x)^2-a^2 = 0,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) =
√

a2 − c21 + 2c1x− x2

y(x) = −
√

a2 − c21 + 2c1x− x2

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 101� �
DSolve[-a^2 + y[x]^2 + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

a2 − (x+ c1)2

y(x) →
√
a2 − (x+ c1)2

y(x) → −
√

a2 − (x− c1)2

y(x) →
√
a2 − (x− c1)2

y(x) → −a

y(x) → a
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53.1.486 problem 487
Internal problem ID [8067]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 487.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y2(y′)2 − 6x3y′ + 4x2y = 0

3 Solution by Maple
Time used: 0.353 (sec). Leaf size: 118� �
dsolve(y(x)^2*diff(y(x),x)^2-6*x^3*diff(y(x),x)+4*x^2*y(x) = 0,y(x), singsol=all)� �

y(x) = 18 1
3x

4
3

2

y(x) =
(
−18 1

3x
1
3

4 − i
√
3 18 1

3x
1
3

4

)
x

y(x) =
(
−18 1

3x
1
3

4 + i
√
3 18 1

3x
1
3

4

)
x

y(x) = 0

y(x) = RootOf

− ln(x) +
∫ _Z −3_a3 + 9

√
−4_a3 + 9

4 + 27
4

_a (4_a3 − 9) d_a + c1

x
4
3
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3 Solution by Mathematica
Time used: 0.814 (sec). Leaf size: 218� �
DSolve[4*x^2*y[x] - 6*x^3*y'[x] + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

34 log(y(x))−

√
9x6 − 4x2y(x)3 tanh−1

(√
9x4 − 4y(x)3

3x2

)
2x
√
9x4 − 4y(x)3

= c1, y(x)



Solve


√
9x6 − 4x2y(x)3 tanh−1

(√
9x4 − 4y(x)3

3x2

)
2x
√

9x4 − 4y(x)3
+ 3

4 log(y(x)) = c1, y(x)


y(x) →

(
−3
2

)2/3

x4/3

y(x) →
(
3
2

)2/3

x4/3

y(x) → − 3
√
−1

(
3
2

)2/3

x4/3
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53.1.487 problem 488
Internal problem ID [8068]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 488.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 − 4ayy′ + 4a2 − 4ax+ y2 = 0

3 Solution by Maple
Time used: 0.294 (sec). Leaf size: 113� �
dsolve(y(x)^2*diff(y(x),x)^2-4*a*y(x)*diff(y(x),x)+y(x)^2-4*a*x+4*a^2 = 0,y(x), singsol=all)� �

y(x) = −2
√
ax

y(x) = 2
√
ax

y(x) = −

√
−16a4 + 32a3x− 16a2x2 + 8a2c1 + 8ac1x− c21

4a

y(x) =

√
−16a4 + 32a3x− 16a2x2 + 8a2c1 + 8ac1x− c21

4a

3 Solution by Mathematica
Time used: 0.544 (sec). Leaf size: 83� �
DSolve[4*a^2 - 4*a*x + y[x]^2 - 4*a*y[x]*y'[x] + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
4a2x(4a− x)− 4ac1x− c12

2a

y(x) →
√

4a2x(4a− x)− 4ac1x− c12

2a
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53.1.488 problem 489
Internal problem ID [8069]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 489.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

y2(y′)2 + 2xy′y + ay2 + bx+ c = 0

3 Solution by Maple
Time used: 1.227 (sec). Leaf size: 5237� �
dsolve(y(x)^2*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+a*y(x)^2+b*x+c = 0,y(x), singsol=all)� �

Expression too large to display
Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c + b*x + a*y[x]^2 + 2*x*y[x]*y'[x] + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.489 problem 490
Internal problem ID [8070]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 490.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 − 2xy′y + a− x2 + 2y2 = 0

3 Solution by Maple
Time used: 0.273 (sec). Leaf size: 145� �
dsolve(y(x)^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+2*y(x)^2-x^2+a = 0,y(x), singsol=all)� �

y(x) = −
√
4x2 − 2a

2

y(x) =
√
4x2 − 2a

2

y(x) =
√
−2

√
a+ 2c1 x− c1 − x2 − a

y(x) =
√
2
√
a+ 2c1 x− c1 − x2 − a

y(x) = −
√
−2

√
a+ 2c1 x− c1 − x2 − a

y(x) = −
√
2
√
a+ 2c1 x− c1 − x2 − a
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3 Solution by Mathematica
Time used: 0.698 (sec). Leaf size: 63� �
DSolve[a - x^2 + 2*y[x]^2 - 2*x*y[x]*y'[x] + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−a

2 − x2 + 4c1x− 2c12

y(x) →
√

−a

2 − x2 + 4c1x− 2c12
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53.1.490 problem 491
Internal problem ID [8071]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 491.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y2(y′)2 + 2axyy′ + (a− 1) b+ x2a+ (1− a) y2 = 0

3 Solution by Maple
Time used: 0.365 (sec). Leaf size: 251� �
dsolve(y(x)^2*diff(y(x),x)^2+2*a*x*y(x)*diff(y(x),x)+(1-a)*y(x)^2+a*x^2+(a-1)*b = 0,y(x), singsol=all)� �

y(x) =
√
−a x2 + b

y(x) = −
√
−a x2 + b

y(x) =

√
−a2x2 − 2a

√
−b a2 + a2c1 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) =

√
−a2x2 + 2a

√
−b a2 + a2c1 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) = −

√
−a2x2 − 2a

√
−b a2 + a2c1 + ab− c1a x+ c1a+ b a2 − ab

a

y(x) = −

√
−a2x2 + 2a

√
−b a2 + a2c1 + ab− c1a x+ c1a+ b a2 − ab

a
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3 Solution by Mathematica
Time used: 1.184 (sec). Leaf size: 65� �
DSolve[(-1 + a)*b + a*x^2 + (1 - a)*y[x]^2 + 2*a*x*y[x]*y'[x] + y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−2(a− 1)c1x+ (a− 1)c12 + b− x2

y(x) →
√

−2(a− 1)c1x+ (a− 1)c12 + b− x2
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53.1.491 problem 492
Internal problem ID [8072]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 492.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
y2 − a2

)
(y′)2 + y2 = 0

3 Solution by Maple
Time used: 0.266 (sec). Leaf size: 126� �
dsolve((y(x)^2-a^2)*diff(y(x),x)^2+y(x)^2 = 0,y(x), singsol=all)� �

y(x) = 0

x−
√

a2 − y(x)2 +
a2 ln

(
2a2+2

√
a2
√
a2 − y(x)2

y(x)

)
√
a2

− c1 = 0

x+
√

a2 − y(x)2 −
a2 ln

(
2a2+2

√
a2
√
a2 − y(x)2

y(x)

)
√
a2

− c1 = 0
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3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 102� �
DSolve[y[x]^2 + (-a^2 + y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

√a2 −#12 − a tanh−1


√
a2 −#12

a

&

 [−x+ c1]

y(x) → InverseFunction

√a2 −#12 − a tanh−1


√
a2 −#12

a

&

 [x+ c1]

y(x) → 0
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53.1.492 problem 493
Internal problem ID [8073]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 493.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
y2 − 2ax+ a2

)
(y′)2 + 2ayy′ + y2 = 0

3 Solution by Maple
Time used: 0.669 (sec). Leaf size: 128� �
dsolve((y(x)^2-2*a*x+a^2)*diff(y(x),x)^2+2*a*y(x)*diff(y(x),x)+y(x)^2 = 0,y(x), singsol=all)� �
y(x) = 0x(_T )=

arctanh
(

1√
_T 2 + 1

)2√
_T 2 + 1 a2 − 2 arctanh

(
1√

_T 2 + 1

)√
_T 2 + 1 c1a− 2 arctanh

(
1√

_T 2 + 1

)
a2 +

√
_T 2 + 1 c21 + a2

√
_T 2 + 1 + 2c1a

2a
√
_T 2 + 1

, y(_T )=

−

(
a arctanh

(
1√

_T 2 + 1

)
− c1

)
_T√

_T 2 + 1
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3 Solution by Mathematica
Time used: 21.457 (sec). Leaf size: 97� �
DSolve[y[x]^2 + 2*a*y[x]*y'[x] + (a^2 - 2*a*x + y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x = a2K[1]2 + 2aK[1]y(K[1]) +K[1]2y(K[1])2 + y(K[1])2
2aK[1]2 , y(x) =

−
aK[1] tanh−1

(√
K[1]2 + 1

)
√

K[1]2 + 1
+ c1K[1]√

K[1]2 + 1

 , {y(x), K[1]}
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53.1.493 problem 494
Internal problem ID [8074]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 494.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve (
y2 − a2x2) (y′)2 + 2yy′x+

(
−a2 + 1

)
x2 = 0

3 Solution by Maple
Time used: 0.473 (sec). Leaf size: 154� �
dsolve((y(x)^2-a^2*x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+(-a^2+1)*x^2 = 0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x) +

∫ _Z −_a3 + _a a2 +
√

_a2a2 − a4 + a2 − _a
_a4 − _a2a2 + 2_a2 − a2 + 1 d_a + c1

)
x

y(x) = RootOf
(
− ln(x)−

(∫ _Z _a3 − _a a2 +
√

_a2a2 − a4 + a2 + _a
_a4 − _a2a2 + 2_a2 − a2 + 1 d_a

)
+ c1

)
x

y(x) = c1x

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 80� �
DSolve[(1 - a^2)*x^2 + 2*x*y[x]*y'[x] + (-(a^2*x^2) + y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ac1 −
√

−x2 + c12

y(x) → ac1 +
√
−x2 + c12

y(x) → −
√
a2 − 1 x

y(x) →
√
a2 − 1 x
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53.1.494 problem 495
Internal problem ID [8075]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 495.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
y2 + (1− a)x2) (y′)2 + 2axyy′ + (1− a) y2 + x2 = 0

3 Solution by Maple
Time used: 0.466 (sec). Leaf size: 67� �
dsolve((y(x)^2+(1-a)*x^2)*diff(y(x),x)^2+2*a*x*y(x)*diff(y(x),x)+(1-a)*y(x)^2+x^2 = 0,y(x), singsol=all)� �

y(x) = tan
(
RootOf

(
−2_Z

√
a− 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = tan
(
RootOf

(
2_Z

√
a− 1 − ln

(
x2

cos (_Z )2
)
+ 2c1

))
x

y(x) = c1x

3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 101� �
DSolve[x^2 + (1 - a)*y[x]^2 + 2*a*x*y[x]*y'[x] + ((1 - a)*x^2 + y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[√

a− 1 ArcTan
(
y(x)
x

)
− 1

2 log
(
y(x)2
x2 + 1

)
= log(x) + c1, y(x)

]
Solve

[√
a− 1 ArcTan

(
y(x)
x

)
+ 1

2 log
(
y(x)2
x2 + 1

)
= − log(x) + c1, y(x)

]
y(x) → −ix

y(x) → ix
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53.1.495 problem 496
Internal problem ID [8076]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 496.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y − x)2
(
(y′)2 + 1

)
− a2(y′ + 1)2 = 0

3 Solution by Maple
Time used: 0.611 (sec). Leaf size: 130� �
dsolve((y(x)-x)^2*(diff(y(x),x)^2+1)-a^2*(diff(y(x),x)+1)^2 = 0,y(x), singsol=all)� �

y(x) = x−
√
2 a

y(x) = x+
√
2 a

y(x) = x+RootOf
(
−x+

∫ _Z
−_a2 − 2a2 +

√
−_a2 (_a2 − 2a2)

2 (_a2 − 2a2) d_a + c1

)

y(x) = x+RootOf
(
−x+

∫ _Z 2a2 − _a2 +
√

−_a2 (_a2 − 2a2)
2_a2 − 4a2 d_a + c1

)

3 Solution by Mathematica
Time used: 68.387 (sec). Leaf size: 18407� �
DSolve[-(a^2*(1 + y'[x])^2) + (-x + y[x])^2*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.496 problem 497
Internal problem ID [8077]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 497.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

3y2(y′)2 − 2yy′x+ 4y2 − x2 = 0

3 Solution by Maple
Time used: 0.304 (sec). Leaf size: 203� �
dsolve(3*y(x)^2*diff(y(x),x)^2-2*x*y(x)*diff(y(x),x)+4*y(x)^2-x^2 = 0,y(x), singsol=all)� �

y(x) = −
√
3 x

3

y(x) =
√
3 x

3

ln(x)−

√
x2 − 3y(x)2

x2

2 + arctanh


√

x2 − 3y(x)2
x2

2



+

√
3

√√√√(√3 x+ 3y(x)
)(√

3 x− 3y(x)
)

x2

6 +
ln
(

x2+y(x)2
x2

)
2 − c1 = 0

ln(x) +

√
x2 − 3y(x)2

x2

2 − arctanh


√

x2 − 3y(x)2
x2

2



−

√
3

√√√√(√3 x+ 3y(x)
)(√

3 x− 3y(x)
)

x2

6 +
ln
(

x2+y(x)2
x2

)
2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.542 (sec). Leaf size: 179� �
DSolve[-x^2 + 4*y[x]^2 - 2*x*y[x]*y'[x] + 3*y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−3x2 − 4ie3c1x+ e6c1√

3

y(x) →
√
−3x2 − 4ie3c1x+ e6c1√

3

y(x) → −
√
−3x2 + 4ie3c1x+ e6c1√

3

y(x) →
√
−3x2 + 4ie3c1x+ e6c1√

3

y(x) → −
√
−x2

y(x) →
√
−x2
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53.1.497 problem 498
Internal problem ID [8078]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 498.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(3y − 2) (y′)2 − 4 + 4y = 0

3 Solution by Maple
Time used: 0.239 (sec). Leaf size: 99� �
dsolve((3*y(x)-2)*diff(y(x),x)^2-4+4*y(x) = 0,y(x), singsol=all)� �
y(x) = 1

y(x)

=
sin
(
RootOf

(
−8

√
3 c1_Z + 8

√
3 x_Z − (cos2 (_Z )) + 48c21 − 96c1x+ 48x2 + _Z 2

))
6

+ 5
6

y(x)

=
sin
(
RootOf

(
8
√
3 c1_Z − 8

√
3 x_Z − (cos2 (_Z )) + 48c21 − 96c1x+ 48x2 + _Z 2

))
6

+ 5
6

10412
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3 Solution by Mathematica
Time used: 0.504 (sec). Leaf size: 142� �
DSolve[-4 + 4*y[x] + (-2 + 3*y[x])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


2ArcTan

( √
3#1− 2√
3− 3#1 −1

)
√
3

−
√

1−#1
√
3#1− 2 &

 [−2x+ c1]

y(x) → InverseFunction


2ArcTan

( √
3#1− 2√
3− 3#1 −1

)
√
3

−
√

1−#1
√
3#1− 2 &

 [2x+ c1]

y(x) → 1
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53.1.498 problem 499
Internal problem ID [8079]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 499.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve (
−a2 + 1

)
y2(y′)2 − 2a2xyy′ + y2 − a2x2 = 0

3 Solution by Maple
Time used: 0.315 (sec). Leaf size: 201� �
dsolve((-a^2+1)*y(x)^2*diff(y(x),x)^2-2*a^2*x*y(x)*diff(y(x),x)+y(x)^2-a^2*x^2 = 0,y(x), singsol=all)� �
y(x) = xa√

−a2 + 1

y(x) = − xa√
−a2 + 1

y(x) = RootOf

− ln(x) +
∫ _Z

(
−_a2a2 + _a2 − a2 +

√
_a2a2 − _a2 + a2

)
_a

a2_a4 − _a4 + 2_a2a2 − _a2 + a2
d_a

+ c1

x

y(x) = RootOf

− ln(x)−

∫ _Z
(
_a2a2 − _a2 + a2 +

√
_a2a2 − _a2 + a2

)
_a

a2_a4 − _a4 + 2_a2a2 − _a2 + a2
d_a


+ c1

x
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3 Solution by Mathematica
Time used: 5.133 (sec). Leaf size: 251� �
DSolve[-(a^2*x^2) + y[x]^2 - 2*a^2*x*y[x]*y'[x] + (1 - a^2)*y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
(a2 − 1)3 (−x2)− 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) →

√
(a2 − 1)3 (−x2)− 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) → −

√
(a2 − 1)3 (−x2) + 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) →

√
(a2 − 1)3 (−x2) + 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3
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53.1.499 problem 500
Internal problem ID [8080]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 500.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

(a− b) y2(y′)2 − 2bxyy′ − ab− b x2 + ay2 = 0

3 Solution by Maple
Time used: 0.35 (sec). Leaf size: 260� �
dsolve((a-b)*y(x)^2*diff(y(x),x)^2-2*b*x*y(x)*diff(y(x),x)+a*y(x)^2-b*x^2-a*b = 0,y(x), singsol=all)� �

y(x) =
√

(a− b) b (x2 + a− b)
a− b

y(x) = −
√

(a− b) b (x2 + a− b)
a− b

y(x) =

√
−c1ab+ c1b2 − b2x2 − 2b

√
−a b2 + c1ab x+ a b2

b

y(x) =

√
−c1ab+ c1b2 − b2x2 + 2b

√
−a b2 + c1ab x+ a b2

b

y(x) = −

√
−c1ab+ c1b2 − b2x2 − 2b

√
−a b2 + c1ab x+ a b2

b

y(x) = −

√
−c1ab+ c1b2 − b2x2 + 2b

√
−a b2 + c1ab x+ a b2

b
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3 Solution by Mathematica
Time used: 1.414 (sec). Leaf size: 86� �
DSolve[-(a*b) - b*x^2 + a*y[x]^2 - 2*b*x*y[x]*y'[x] + (a - b)*y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

b (b− x2) + a (−b+ (x− c1)2)√
b− a

y(x) →
√

b (b− x2) + a (−b+ (x− c1)2)√
b− a

10417
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53.1.500 problem 501
Internal problem ID [8081]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 501.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
ay2 + bx+ c

)
(y′)2 − y′yb+ dy2 = 0

3 Solution by Maple
Time used: 2.406 (sec). Leaf size: 291� �
dsolve((a*y(x)^2+b*x+c)*diff(y(x),x)^2-b*y(x)*diff(y(x),x)+d*y(x)^2=0,y(x), singsol=all)� �
y(x) = 0x(_T ) =

−
ln(2)2

√
_T 2a+ d b2 + 2 ln(2) ln

(√
d
√
_T 2a+ d +d
_T

)√
_T 2a+ d b2 + 4 ln(2)

√
d
√

_T 2a+ d c1b+ ln
(√

d
√
_T 2a+ d +d
_T

)2√
_T 2a+ d b2 + 4 ln

(√
d
√

_T 2a+ d +d
_T

)√
d
√

_T 2a+ d c1b+ 4d
√

_T 2a+ d c21 − 2 ln(2)
√
d b2 − 2 ln

(√
d
√

_T 2a+ d +d
_T

)√
d b2 + 4cd

√
_T 2a+ d − 4dc1b

4b
√

_T 2a+ d d
, y(_T )=

(
b ln(2) + b ln

(√
d
√

_T 2a+ d +d
_T

)
+ 2c1

√
d

)
_T

2
√
d
√
_T 2a+ d
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3 Solution by Mathematica
Time used: 99.793 (sec). Leaf size: 980� �
DSolve[d*y[x]^2 - b*y[x]*y'[x] + (c + b*x + a*y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

y(x)= bK[1]−
√

−K[1]2 (4abxK[1]2 + 4acK[1]2 − b2 + 4bdx+ 4cd)
2 (aK[1]2 + d) , x=

−2b2c1d5/2 log
(√

d
√

aK[1]2 + d + d
)
+ 2ab2c1d3/2K[1]2 log(K[1])− 2ab2c1d3/2K[1]2 log

(√
d
√

aK[1]2 + d + d
)
− ab2c1

2d3K[1]2 + 2b2c1d2
√
aK[1]2 + d − b2d log2

(√
d
√

aK[1]2 + d + d
)
− ab2K[1]2 log2

(√
d
√

aK[1]2 + d + d
)
+ 2b2d log(K[1]) log

(√
d
√

aK[1]2 + d + d
)
− 2b2

√
d log(K[1])

√
aK[1]2 + d + 2b2

√
d
√
aK[1]2 + d log

(√
d
√
aK[1]2 + d + d

)
+ 2ab2K[1]2 log(K[1]) log

(√
d
√

aK[1]2 + d + d
)
− ab2K[1]2 log2(K[1])− 4acdK[1]2 + 2b2c1d5/2 log(K[1])− b2d log2(K[1])− b2c1

2d4 − 4cd2

4bd (aK[1]2 + d)

 , {y(x), K[1]}



Solve

y(x)=
√

−K[2]2 (4abxK[2]2 + 4acK[2]2 − b2 + 4bdx+ 4cd) + bK[2]
2 (aK[2]2 + d) , x=

−2b2c1d5/2 log
(√

d
√

aK[2]2 + d + d
)
+ 2ab2c1d3/2K[2]2 log(K[2])− 2ab2c1d3/2K[2]2 log

(√
d
√

aK[2]2 + d + d
)
− ab2c1

2d3K[2]2 + 2b2c1d2
√
aK[2]2 + d − b2d log2

(√
d
√
aK[2]2 + d + d

)
− ab2K[2]2 log2

(√
d
√
aK[2]2 + d + d

)
+ 2b2d log(K[2]) log

(√
d
√

aK[2]2 + d + d
)
− 2b2

√
d log(K[2])

√
aK[2]2 + d + 2b2

√
d
√

aK[2]2 + d log
(√

d
√

aK[2]2 + d + d
)
+ 2ab2K[2]2 log(K[2]) log

(√
d
√

aK[2]2 + d + d
)
− ab2K[2]2 log2(K[2])− 4acdK[2]2 + 2b2c1d5/2 log(K[2])− b2d log2(K[2])− b2c1

2d4 − 4cd2

4bd (aK[2]2 + d)

 , {y(x), K[2]}


y(x) → 0
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53.1.501 problem 502
Internal problem ID [8082]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 502.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(ay − bx)2
(
(y′)2 a2 + b2

)
− c2(ay′ + b)2 = 0

3 Solution by Maple
Time used: 0.744 (sec). Leaf size: 195� �
dsolve((a*y(x)-b*x)^2*(a^2*diff(y(x),x)^2+b^2)-c^2*(a*diff(y(x),x)+b)^2=0,y(x), singsol=all)� �
y(x) = bx−

√
2 c

a

y(x) = bx+
√
2 c

a

y(x) =

RootOf

−x+
∫ _Z −

a

(
_a2a2−2c2+

√
−a2_a2 (_a2a2 − 2c2)

)
2(_a2a2−2c2)b d_a + c1

 a+ bx

a

y(x) =

RootOf

−x+
∫ _Z a

(
−_a2a2+2c2+

√
−a2_a2 (_a2a2 − 2c2)

)
2(_a2a2−2c2)b d_a + c1

 a+ bx

a
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3 Solution by Mathematica
Time used: 1.792 (sec). Leaf size: 71� �
DSolve[-(c^2*(b + a*y'[x])^2) + (-(b*x) + a*y[x])^2*(b^2 + a^2*y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → bc1 −
√

c2 − b2(x− c1)2
a

y(x) →
√
c2 − b2(x− c1)2 + bc1

a
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53.1.502 problem 503
Internal problem ID [8083]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 503.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

(b2y + a2x+ c2 )2 (y′)2 + (a1x+ b1y + c1 ) y′ + b0y + a0 + c0 = 0

7 Solution by Maple� �
dsolve((b2*y(x)+a2*x+c2)^2*diff(y(x),x)^2+(a1*x+b1*y(x)+c1)*diff(y(x),x)+b0*y(x)+a0+c0=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a0 + c0 + b0*y[x] + (c1 + a1*x + b1*y[x])*y'[x] + (c2 + a2*x + b2*y[x])^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.1.503 problem 504
Internal problem ID [8084]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 504.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_rational]

Solve

xy2(y′)2 −
(
y3 + x3 − a

)
y′ + x2y = 0
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3 Solution by Maple
Time used: 0.389 (sec). Leaf size: 544� �
dsolve(x*y(x)^2*diff(y(x),x)^2-(y(x)^3+x^3-a)*diff(y(x),x)+x^2*y(x)=0,y(x), singsol=all)� �
y(x) = 0∫ x

_b

y(x)3 − a+ _a3 +
√

_a6 − 2y(x)3_a3 + y(x)6 − 2_a3a− 2ay(x)3 + a2

2
√

_a6 − 2y(x)3_a3 + y(x)6 − 2_a3a− 2ay(x)3 + a2 _a
d_a

+
∫ y(x) _f 2

(
3
(∫ x

_b
_a2

(
−_a3+_f 3+a

)(_a6−2_a3_f 3+_f 6−2_a3a−2_f 3a+a2
) 3
2
d_a

)√
_f 6 − 2_f 3x3 + x6 − 2_f 3a− 2a x3 + a2 − 1

)
√
_f 6 − 2_f 3x3 + x6 − 2_f 3a− 2a x3 + a2

d_f

+ c1 = 0∫ x

_b
−−y(x)3 − _a3 +

√
_a6 − 2y(x)3_a3 + y(x)6 − 2_a3a− 2ay(x)3 + a2 + a

2
√

_a6 − 2y(x)3_a3 + y(x)6 − 2_a3a− 2ay(x)3 + a2 _a
d_a

+
∫ y(x) _f 2

(
3
(∫ x

_b
_a2

(
−_a3+_f 3+a

)(_a6−2_a3_f 3+_f 6−2_a3a−2_f 3a+a2
) 3
2
d_a

)√
_f 6 − 2_f 3x3 + x6 − 2_f 3a− 2a x3 + a2 − 1

)
√
_f 6 − 2_f 3x3 + x6 − 2_f 3a− 2a x3 + a2

d_f

+ c1 = 0

y(x) =
(
x

3
2 c1 + x3 + a

) 1
3

y(x) = −

(
x

3
2 c1 + x3 + a

) 1
3

2 −
i
√
3
(
x

3
2 c1 + x3 + a

) 1
3

2

y(x) = −

(
x

3
2 c1 + x3 + a

) 1
3

2 +
i
√
3
(
x

3
2 c1 + x3 + a

) 1
3

2
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3 Solution by Mathematica
Time used: 0.41 (sec). Leaf size: 194� �
DSolve[x^2*y[x] - (-a + x^3 + y[x]^3)*y'[x] + x*y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√

a+ (−1 + c1)x3

3

√
1− 1

c1

y(x) → 0

y(x) → 3
√(√

a − x3/2
)2

y(x) → − 3
√
−1 3

√(√
a − x3/2

)2
y(x) → (−1)2/3 3

√(√
a − x3/2

)2
y(x) → 3

√(√
a + x3/2

)2
y(x) → − 3

√
−1 3

√(√
a + x3/2

)2
y(x) → (−1)2/3 3

√(√
a + x3/2

)2
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53.1.504 problem 505
Internal problem ID [8085]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 505.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

xy2(y′)2 − 2y′y3 + 2y2x− x3 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 52� �
dsolve(x*y(x)^2*diff(y(x),x)^2-2*y(x)^3*diff(y(x),x)+2*x*y(x)^2-x^3=0,y(x), singsol=all)� �

y(x) =
√

x2 + c1

y(x) = −
√

x2 + c1

y(x) =
√

c1x2 + 1 x

y(x) = −
√

c1x2 + 1 x

3 Solution by Mathematica
Time used: 0.512 (sec). Leaf size: 85� �
DSolve[-x^3 + 2*x*y[x]^2 - 2*y[x]^3*y'[x] + x*y[x]^2*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x2 + 2c1

y(x) →
√

x2 + 2c1

y(x) → −
√
x2 + c1x4

y(x) →
√

x2 + c1x4

y(x) → −x

y(x) → x
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53.1.505 problem 506
Internal problem ID [8086]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 506.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x2(y2x− 1
)
(y′)2 + 2x2y2(y − x) y′ − y2

(
x2y − 1

)
= 0

7 Solution by Maple� �
dsolve(x^2*(x*y(x)^2-1)*diff(y(x),x)^2+2*x^2*y(x)^2*(y(x)-x)*diff(y(x),x)-y(x)^2*(x^2*y(x)-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]^2*(-1 + x^2*y[x])) + 2*x^2*y[x]^2*(-x + y[x])*y'[x] + x^2*(-1 + x*y[x]^2)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.506 problem 507
Internal problem ID [8087]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 507.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
y4 − a2x2) (y′)2 + 2a2xyy′ + y2

(
y2 − a2

)
= 0

7 Solution by Maple� �
dsolve((y(x)^4-a^2*x^2)*diff(y(x),x)^2+2*a^2*x*y(x)*diff(y(x),x)+y(x)^2*(y(x)^2-a^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^2*(-a^2 + y[x]^2) + 2*a^2*x*y[x]*y'[x] + (-(a^2*x^2) + y[x]^4)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.507 problem 508
Internal problem ID [8088]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 508.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve (
y4 + x2y2 − x2) (y′)2 + 2xy′y − y2 = 0

3 Solution by Maple
Time used: 0.563 (sec). Leaf size: 64� �
dsolve((y(x)^4+x^2*y(x)^2-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)-y(x)^2=0,y(x), singsol=all)� �
y(x) = −ix

y(x) = ix

y(x) = 0

y(x) = − arctanh
(
RootOf

(
arctanh (_Z )2_Z 2 − 2 arctanh (_Z ) c1_Z 2 + _Z 2c21 + x2_Z 2

− x2))+ c1

3 Solution by Mathematica
Time used: 1.531 (sec). Leaf size: 88� �
DSolve[-y[x]^2 + 2*x*y[x]*y'[x] + (-x^2 + x^2*y[x]^2 + y[x]^4)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


√

x2 + y(x)2 y(x)
(
log
(

x√
x2 + y(x)2

+ 1
)
− log

(
1− x√

x2 + y(x)2

))
2x2

√
y(x)2 (x2 + y(x)2)

x4

+ y(x) = c1, y(x)
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53.1.508 problem 509
Internal problem ID [8089]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 509.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

9y4
(
x2 − 1

)
(y′)2 − 6xy5y′ − 4x2 = 0

3 Solution by Maple
Time used: 0.362 (sec). Leaf size: 245� �
dsolve(9*y(x)^4*(x^2-1)*diff(y(x),x)^2-6*x*y(x)^5*diff(y(x),x)-4*x^2=0,y(x), singsol=all)� �

y(x) =
(
−4x2 + 4

) 1
6

y(x) = −
(
−4x2 + 4

) 1
6

y(x) =
(
−1
2 − i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
−1
2 + i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
1
2 − i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) =
(
1
2 + i

√
3
2

)(
−4x2 + 4

) 1
6

y(x) = ((−16c21 + 4x2 − 4) c21)
1
3

2c1

y(x) = −((−16c21 + 4x2 − 4) c21)
1
3

4c1
− i

√
3 ((−16c21 + 4x2 − 4) c21)

1
3

4c1

y(x) = −((−16c21 + 4x2 − 4) c21)
1
3

4c1
+ i

√
3 ((−16c21 + 4x2 − 4) c21)

1
3

4c1
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3 Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 198� �
DSolve[-4*x^2 - 6*x*y[x]^5*y'[x] + 9*(-1 + x^2)*y[x]^4*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
3

√
−1
2

3
√

−4x2 + 4 + c12

3
√
c1

y(x) → −1

y(x) → 0

y(x) → 3

√
−1
2

y(x) → Indeterminate

y(x) → − 3
√
−2 6

√
1− x2

y(x) → 3
√
−2 6

√
1− x2

y(x) → − 3
√
2 6
√
1− x2

y(x) → 3
√
2 6
√
1− x2

y(x) → 6
√
1− x2 Root

[
#13 + 2&, 2

]
y(x) → 6

√
1− x2 Root

[
#13 − 2&, 3

]
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53.1.509 problem 510
Internal problem ID [8090]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 510.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x2(y4x2 − 1
)
(y′)2 + 2x3y3

(
y2 − x2) y′ − y2

(
y2x4 − 1

)
= 0

7 Solution by Maple� �
dsolve(x^2*(x^2*y(x)^4-1)*diff(y(x),x)^2+2*x^3*y(x)^3*(y(x)^2-x^2)*diff(y(x),x)-y(x)^2*(x^4*y(x)^2-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]^2*(-1 + x^4*y[x]^2)) + 2*x^3*y[x]^3*(-x^2 + y[x]^2)*y'[x] + x^2*(-1 + x^2*y[x]^4)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.510 problem 511
Internal problem ID [8091]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 511.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve (
a2
√

x2 + y2 − x2
)
(y′)2 + 2xy′y + a2

√
x2 + y2 − y2 = 0

3 Solution by Maple
Time used: 11.781 (sec). Leaf size: 217� �
dsolve((a^2*(y(x)^2+x^2)^(1/2)-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+a^2*(y(x)^2+x^2)^(1/2)-y(x)^2=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

arctan
(

x

y(x)

)

−

2
√

a2 (x2 + y(x)2)2
(
−a2 +

√
x2 + y(x)2

)
arctan

√−a2 +
√
x2 + y(x)2
a


a (x2 + y(x)2)

√
−a2 +

√
x2 + y(x)2

− c1 = 0

arctan
(

x

y(x)

)

+

2
√

a2 (x2 + y(x)2)2
(
−a2 +

√
x2 + y(x)2

)
arctan

√−a2 +
√

x2 + y(x)2
a


a (x2 + y(x)2)

√
−a2 +

√
x2 + y(x)2

− c1 = 0
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3 Solution by Mathematica
Time used: 63.079 (sec). Leaf size: 229� �
DSolve[-y[x]^2 + a^2*Sqrt[x^2 + y[x]^2] + 2*x*y[x]*y'[x] + (-x^2 + a^2*Sqrt[x^2 + y[x]^2])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


ArcTan

(
x

y(x)

)

−

2
√

a2 (x2 + y(x)2)
(√

x2 + y(x)2 − a2
)
ArcTan

√√x2 + y(x)2 − a2

a


a
√

x2 + y(x)2
√√

x2 + y(x)2 − a2
= c1, y(x)



Solve


2
√

a2 (x2 + y(x)2)
(√

x2 + y(x)2 − a2
)
ArcTan

√√x2 + y(x)2 − a2

a


a
√

x2 + y(x)2
√√

x2 + y(x)2 − a2

+ ArcTan
(

x

y(x)

)
= c1, y(x)
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53.1.511 problem 512
Internal problem ID [8092]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 512.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve (
a
(
x2 + y2

) 3
2 − x2

)
(y′)2 + 2xy′y + a

(
x2 + y2

) 3
2 − y2 = 0

3 Solution by Maple
Time used: 7.81 (sec). Leaf size: 149� �
dsolve((a*(y(x)^2+x^2)^(3/2)-x^2)*diff(y(x),x)^2+2*x*y(x)*diff(y(x),x)+a*(y(x)^2+x^2)^(3/2)-y(x)^2=0,y(x), singsol=all)� �
y(x) = −ix

y(x) = ix

y(x)
= x

tan

RootOf

−_Z +
∫ x2

(
tan2(_Z)+1

)
tan(_Z)2 −

√
−_a 5

2a (a
√
_a − 1)

(
a
√
_a +1

)
2_a2(_a a2−1) d_a + c1


y(x)
= x

tan

RootOf

−_Z +
∫ x2

(
tan2(_Z)+1

)
tan(_Z)2

√
−_a 5

2a (a
√
_a − 1)

(
a
√
_a +1

)
2_a2(_a a2−1) d_a + c1
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3 Solution by Mathematica
Time used: 70.324 (sec). Leaf size: 305� �
DSolve[-y[x]^2 + a*(x^2 + y[x]^2)^(3/2) + 2*x*y[x]*y'[x] + (-x^2 + a*(x^2 + y[x]^2)^(3/2))*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


ArcTan

(
x

y(x)

)

−

2
√

a (x2 + y(x)2)2
(
−ax2 − ay(x)2 +

√
x2 + y(x)2

)
ArcTan

 √
a
√
x2 + y(x)2√

−ax2 − ay(x)2 +
√

x2 + y(x)2


√
a (x2 + y(x)2)

√
−ax2 − ay(x)2 +

√
x2 + y(x)2

= c1, y(x)



Solve


2
√

a (x2 + y(x)2)2
(
−ax2 − ay(x)2 +

√
x2 + y(x)2

)
ArcTan

 √
a
√
x2 + y(x)2√

−ax2 − ay(x)2 +
√

x2 + y(x)2


√
a (x2 + y(x)2)

√
−ax2 − ay(x)2 +

√
x2 + y(x)2

+ ArcTan
(

x

y(x)

)
= c1, y(x)
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53.1.512 problem 513
Internal problem ID [8093]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 513.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 sin(y) + 2xy′
(
cos3(y)

)
− sin(y)

(
cos4(y)

)
= 0

3 Solution by Maple
Time used: 1.072 (sec). Leaf size: 1378� �
dsolve(diff(y(x),x)^2*sin(y(x))+2*x*diff(y(x),x)*cos(y(x))^3-sin(y(x))*cos(y(x))^4=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 1.874 (sec). Leaf size: 134� �
DSolve[-(Cos[y[x]]^4*Sin[y[x]]) + 2*x*Cos[y[x]]^3*y'[x] + Sin[y[x]]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcTan
(
2√c1

√
x+ c1

)
y(x) → ArcTan

(
2√c1

√
x+ c1

)
y(x) → −π

2

y(x) → π

2

y(x) → − sec−1
(
−
√
1− x2

)
y(x) → sec−1

(
−
√
1− x2

)
y(x) → x tanh−1(x)√

−x2

y(x) → sec−1
(√

1− x2
)

10438
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53.1.513 problem 514
Internal problem ID [8094]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 514.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 (a cos(y) + b)− c cos(y) + d = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 87� �
dsolve(diff(y(x),x)^2*(a*cos(y(x))+b)-c*cos(y(x))+d=0,y(x), singsol=all)� �

y(x) = arccos
(
d

c

)

x−

(∫ y(x) a cos (_a) + b√
(a cos (_a) + b) (c cos (_a)− d)

d_a
)

− c1 = 0

x−

(∫ y(x)
− a cos (_a) + b√

(a cos (_a) + b) (c cos (_a)− d)
d_a

)
− c1 = 0

10439
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3 Solution by Mathematica
Time used: 13.043 (sec). Leaf size: 627� �
DSolve[d - c*Cos[y[x]] + (b + a*Cos[y[x]])*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction



4 sin2
(#1

2

)
csc(#1)

√
a cos(#1) + b

√√√√cot2
(#1

2

)
(c− d)

c+ d

√√√√csc2
(#1

2

)
(a+ b)(d− c cos(#1))
ad+ bc

c(a+ b)F

ArcSin



√√√√(a+ b)(d− c cos(#1)) csc2
(#1

2

)
bc+ ad√

2

 | 2(bc+ad)
(a+b)(c+d)

+ a(d− c)Π


bc+ad
ac+bc

;ArcSin



√√√√(a+ b)(d− c cos(#1)) csc2
(#1

2

)
bc+ ad√

2

 | 2(bc+ad)
(a+b)(c+d)





c(a+ b)
√

c cos(#1)− d

√√√√csc2
(#1

2

)
(c− d)(a cos(#1) + b)
ad+ bc

&



[−x+c1]

y(x)

→ InverseFunction



4 sin2
(#1

2

)
csc(#1)

√
a cos(#1) + b

√√√√cot2
(#1

2

)
(c− d)

c+ d

√√√√csc2
(#1

2

)
(a+ b)(d− c cos(#1))
ad+ bc

c(a+ b)F

ArcSin



√√√√(a+ b)(d− c cos(#1)) csc2
(#1

2

)
bc+ ad√

2

 | 2(bc+ad)
(a+b)(c+d)

+ a(d− c)Π


bc+ad
ac+bc

;ArcSin



√√√√(a+ b)(d− c cos(#1)) csc2
(#1

2

)
bc+ ad√

2

 | 2(bc+ad)
(a+b)(c+d)





c(a+ b)
√

c cos(#1)− d

√√√√csc2
(#1

2

)
(c− d)(a cos(#1) + b)
ad+ bc

&



[x+c1]

y(x) → −ArcCos
(
d

c

)
y(x) → ArcCos

(
d

c

)
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53.1.514 problem 515
Internal problem ID [8095]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 515.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

f
(
x2 + y2

) (
(y′)2 + 1

)
− (y′x− y)2 = 0

3 Solution by Maple
Time used: 2.065 (sec). Leaf size: 148� �
dsolve(f(y(x)^2+x^2)*(diff(y(x),x)^2+1)-(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �
y(x) = −ix

y(x) = ix

y(x) = RootOf
(
x2 + _Z 2 − f

(
_Z 2 + x2))

y(x) = x

tan
(
RootOf

(
−_Z +

∫ x2
(
tan2(_Z)+1

)
tan(_Z)2 −

√
−f (_a) (f (_a)− _a)

2_a(f(_a)−_a) d_a + c1

))

y(x) = x

tan
(
RootOf

(
−_Z +

∫ x2
(
tan2(_Z)+1

)
tan(_Z)2

√
−f (_a) (f (_a)− _a)

2_a(f(_a)−_a) d_a + c1

))

10441



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 4.435 (sec). Leaf size: 1922� �
DSolve[-(-y[x] + x*y'[x])^2 + f[x^2 + y[x]^2]*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(√
f (K[1]2 + y(x)2) (K[1]2 + y(x)2 − f (K[1]2 + y(x)2)) K[1]

f (K[1]2 + y(x)2) (K[1]2 + y(x)2)

−
√
f (K[1]2 + y(x)2) (K[1]2 + y(x)2 − f (K[1]2 + y(x)2)) K[1]
f (K[1]2 + y(x)2) (K[1]2 + y(x)2 − f (K[1]2 + y(x)2)) + y(x)

K[1]2 + y(x)2

)
dK[1]

+
∫ y(x)

1

(
− x

x2 +K[2]2

−
∫ x

1

(
− 2K[2]2

(K[1]2 +K[2]2)2
− 2K[1]

√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2)) f ′(K[1]2 +K[2]2)K[2]

f (K[1]2 +K[2]2)2 (K[1]2 +K[2]2)
+2K[1]

√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2)) f ′(K[1]2 +K[2]2)K[2]

f (K[1]2 +K[2]2)2 (K[1]2 +K[2]2 − f (K[1]2 +K[2]2))
− 2K[1]

√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2)) K[2]

f (K[1]2 +K[2]2) (K[1]2 +K[2]2)2
+K[1]

√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2)) (2K[2]− 2K[2]f ′(K[1]2 +K[2]2))

f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2))2
+K[1] (2K[2] (K[1]2 +K[2]2 − f(K[1]2 +K[2]2)) f ′(K[1]2 +K[2]2) + f(K[1]2 +K[2]2) (2K[2]− 2K[2]f ′(K[1]2 +K[2]2)))

2f (K[1]2 +K[2]2) (K[1]2 +K[2]2)
√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2))

−K[1] (2K[2] (K[1]2 +K[2]2 − f(K[1]2 +K[2]2)) f ′(K[1]2 +K[2]2) + f(K[1]2 +K[2]2) (2K[2]− 2K[2]f ′(K[1]2 +K[2]2)))
2f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2))

√
f (K[1]2 +K[2]2) (K[1]2 +K[2]2 − f (K[1]2 +K[2]2))

+ 1
K[1]2 +K[2]2

)
dK[1]

+ K[2]
√

f (x2 +K[2]2) (x2 +K[2]2 − f (x2 +K[2]2))
f (x2 +K[2]2) (x2 +K[2]2)

− K[2]
√

f (x2 +K[2]2) (x2 +K[2]2 − f (x2 +K[2]2))
f (x2 +K[2]2) (x2 +K[2]2 − f (x2 +K[2]2))

)
dK[2] = c1, y(x)

]

Solve
[∫ x

1

(
−
√

f (K[3]2 + y(x)2) (K[3]2 + y(x)2 − f (K[3]2 + y(x)2)) K[3]
f (K[3]2 + y(x)2) (K[3]2 + y(x)2)

+
√

f (K[3]2 + y(x)2) (K[3]2 + y(x)2 − f (K[3]2 + y(x)2)) K[3]
f (K[3]2 + y(x)2) (K[3]2 + y(x)2 − f (K[3]2 + y(x)2)) + y(x)

K[3]2 + y(x)2

)
dK[3]

+
∫ y(x)

1

(
− x

x2 +K[4]2

−
∫ x

1

(
− 2K[4]2

(K[3]2 +K[4]2)2
+2K[3]

√
f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2)) f ′(K[3]2 +K[4]2)K[4]

f (K[3]2 +K[4]2)2 (K[3]2 +K[4]2)
− 2K[3]

√
f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2)) f ′(K[3]2 +K[4]2)K[4]

f (K[3]2 +K[4]2)2 (K[3]2 +K[4]2 − f (K[3]2 +K[4]2))
+2K[3]

√
f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2)) K[4]

f (K[3]2 +K[4]2) (K[3]2 +K[4]2)2
−K[3]

√
f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2)) (2K[4]− 2K[4]f ′(K[3]2 +K[4]2))

f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2))2
−K[3] (2K[4] (K[3]2 +K[4]2 − f(K[3]2 +K[4]2)) f ′(K[3]2 +K[4]2) + f(K[3]2 +K[4]2) (2K[4]− 2K[4]f ′(K[3]2 +K[4]2)))

2f (K[3]2 +K[4]2) (K[3]2 +K[4]2)
√

f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2))
+K[3] (2K[4] (K[3]2 +K[4]2 − f(K[3]2 +K[4]2)) f ′(K[3]2 +K[4]2) + f(K[3]2 +K[4]2) (2K[4]− 2K[4]f ′(K[3]2 +K[4]2)))

2f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2))
√

f (K[3]2 +K[4]2) (K[3]2 +K[4]2 − f (K[3]2 +K[4]2))
+ 1
K[3]2 +K[4]2

)
dK[3]

− K[4]
√

f (x2 +K[4]2) (x2 +K[4]2 − f (x2 +K[4]2))
f (x2 +K[4]2) (x2 +K[4]2)

+ K[4]
√

f (x2 +K[4]2) (x2 +K[4]2 − f (x2 +K[4]2))
f (x2 +K[4]2) (x2 +K[4]2 − f (x2 +K[4]2))

)
dK[4] = c1, y(x)

]
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53.1.515 problem 516
Internal problem ID [8096]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 516.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

(
y2 + x2) f( x√

y2 + x2

)(
(y′)2 + 1

)
− (xy′ − y)2 = 0

3 Solution by Maple
Time used: 2.342 (sec). Leaf size: 70� �
dsolve((y(x)^2+x^2)*f(x/(y(x)^2+x^2)^(1/2))*(diff(y(x),x)^2+1)-(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) = RootOf

− ln(x) +
∫ _Z

−

_af
(

1√
_a2 + 1

)
+

√√√√−f

(
1√

_a2 + 1

)2

+ f

(
1√

_a2 + 1

)

(_a2 + 1) f
(

1√
_a2 + 1

) d_a + c1

x

10443
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3 Solution by Mathematica
Time used: 2.083 (sec). Leaf size: 253� �
DSolve[-(-y[x] + x*y'[x])^2 + f[x/Sqrt[x^2 + y[x]^2]]*(x^2 + y[x]^2)*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

x

1

f

(
1√

K[1]2 + 1

)
K[1]2 + f

(
1√

K[1]2 + 1

)
− 1√√√√f

(
1√

K[1]2 + 1

)
(K[1]− i)(K[1] + i)


√√√√f

(
1√

K[1]2 + 1

)
K[1] + i

√√√√f

(
1√

K[1]2 + 1

)
− 1

dK[1] =

− log(x) + c1, y(x)



Solve


∫ y(x)

x

1

f

(
1√

K[2]2 + 1

)
K[2]2 + f

(
1√

K[2]2 + 1

)
− 1√√√√f

(
1√

K[2]2 + 1

)
(K[2]− i)(K[2] + i)


√√√√f

(
1√

K[2]2 + 1

)
K[2]− i

√√√√f

(
1√

K[2]2 + 1

)
− 1

dK[2] =

− log(x) + c1, y(x)



10444
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53.1.516 problem 517
Internal problem ID [8097]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 517.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A]]

Solve

(
y2 + x2) f( y√

y2 + x2

)(
(y′)2 + 1

)
− (xy′ − y)2 = 0

3 Solution by Maple
Time used: 2.399 (sec). Leaf size: 78� �
dsolve((y(x)^2+x^2)*f(y(x)/(y(x)^2+x^2)^(1/2))*(diff(y(x),x)^2+1)-(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) = RootOf

− ln(x) +
∫ _Z

−

_af
(

_a√
_a2 + 1

)
+

√√√√−f

(
_a√

_a2 + 1

)2

+ f

(
_a√

_a2 + 1

)

(_a2 + 1) f
(

_a√
_a2 + 1

) d_a + c1

x

10445
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3 Solution by Mathematica
Time used: 2.124 (sec). Leaf size: 283� �
DSolve[-(-y[x] + x*y'[x])^2 + f[y[x]/Sqrt[x^2 + y[x]^2]]*(x^2 + y[x]^2)*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

x

1

f

(
K[1]√

K[1]2 + 1

)
K[1]2 + f

(
K[1]√

K[1]2 + 1

)
− 1√√√√f

(
K[1]√

K[1]2 + 1

)
(K[1]− i)(K[1] + i)


√√√√f

(
K[1]√

K[1]2 + 1

)
K[1] + i

√√√√f

(
K[1]√

K[1]2 + 1

)
− 1

dK[1] =

− log(x) + c1, y(x)



Solve


∫ y(x)

x

1

f

(
K[2]√

K[2]2 + 1

)
K[2]2 + f

(
K[2]√

K[2]2 + 1

)
− 1√√√√f

(
K[2]√

K[2]2 + 1

)
(K[2]− i)(K[2] + i)


√√√√f

(
K[2]√

K[2]2 + 1

)
K[2]− i

√√√√f

(
K[2]√

K[2]2 + 1

)
− 1

dK[2] =

− log(x) + c1, y(x)



10446
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53.1.517 problem 518
Internal problem ID [8098]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 518.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − (y − a)2 (y − b)2 = 0

3 Solution by Maple
Time used: 0.273 (sec). Leaf size: 126� �
dsolve(diff(y(x),x)^3-(y(x)-a)^2*(y(x)-b)^2=0,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)2 (_a − b)2

) 1
3
d_a

− c1 = 0

x−

∫ y(x)
− 2(

1 + i
√
3
) (

(_a − a)2 (_a − b)2
) 1

3
d_a

− c1 = 0

x−

∫ y(x) 2(
−1 + i

√
3
) (

(_a − a)2 (_a − b)2
) 1

3
d_a

− c1 = 0

10447
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3 Solution by Mathematica
Time used: 61.223 (sec). Leaf size: 246� �
DSolve[-((-a + y[x])^2*(-b + y[x])^2) + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [x+c1]

y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [− 3
√
−1 x+c1

]
y(x)

→ InverseFunction

−3 3
√

a−#1
(#1−b

a−b

)2/3
Hypergeometric2F1

(
1
3 ,

2
3 ,

4
3 ,

a−#1
a−b

)
(b−#1)2/3 &

 [(−1)2/3x+c1
]

y(x) → a

y(x) → b

10448
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53.1.518 problem 519
Internal problem ID [8099]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 519.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)3 − f(x)
(
ay2 + by + c

)2 = 0

3 Solution by Maple
Time used: 0.167 (sec). Leaf size: 197� �
dsolve(diff(y(x),x)^3-f(x)*(a*y(x)^2+b*y(x)+c)^2=0,y(x), singsol=all)� �
∫ y(x) 1

(a_a2 + _ab+ c)
2
3
d_a +

∫ x

−

(
f(_a) (ay(x)2 + by(x) + c)2

) 1
3

(ay(x)2 + by(x) + c)
2
3

d_a + c1 = 0

∫ y(x) 1
(a_a2 + _ab+ c)

2
3
d_a +

∫ x

(
f(_a) (ay(x)2 + by(x) + c)2

) 1
3
(
1 + i

√
3
)

2 (ay(x)2 + by(x) + c)
2
3

d_a + c1

= 0∫ y(x) 1
(a_a2 + _ab+ c)

2
3
d_a +

∫ x

−

(
f(_a) (ay(x)2 + by(x) + c)2

) 1
3
(
−1 + i

√
3
)

2 (ay(x)2 + by(x) + c)
2
3

d_a + c1 = 0

10449
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3 Solution by Mathematica
Time used: 62.21 (sec). Leaf size: 405� �
DSolve[-(f[x]*(c + b*y[x] + a*y[x]^2)^2) + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

 3
√
2 (2#1a+ b)

(
a(#1(#1a+b)+c)

4ac−b2

)2/3
Hypergeometric2F1

(
1
2 ,

2
3 ,

3
2 ,

(2#1a+b)2
b2−4ac

)
a(#1(#1a+ b) + c)2/3 &

[∫ x

1

3
√

f(K[1]) dK[1]+c1

]

y(x)

→ InverseFunction

 3
√
2 (2#1a+ b)

(
a(#1(#1a+b)+c)

4ac−b2

)2/3
Hypergeometric2F1

(
1
2 ,

2
3 ,

3
2 ,

(2#1a+b)2
b2−4ac

)
a(#1(#1a+ b) + c)2/3 &

[∫ x

1
− 3
√
−1 3

√
f(K[2]) dK[2]+c1

]

y(x)

→ InverseFunction

 3
√
2 (2#1a+ b)

(
a(#1(#1a+b)+c)

4ac−b2

)2/3
Hypergeometric2F1

(
1
2 ,

2
3 ,

3
2 ,

(2#1a+b)2
b2−4ac

)
a(#1(#1a+ b) + c)2/3 &

[∫ x

1
(−1)2/3 3

√
f(K[3]) dK[3]+c1

]

y(x) → −
√
b2 − 4ac + b

2a

y(x) →
√
b2 − 4ac − b

2a

10450
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53.1.519 problem 520
Internal problem ID [8100]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 520.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 + y′ − y = 0

3 Solution by Maple
Time used: 0.217 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)^3+diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

x−

∫ y(x) 6
(
108_a + 12

√
81_a2 + 12

) 1
3

(
108_a + 12

√
81_a2 + 12

) 2
3 − 12

d_a

− c1 = 0

x

−

∫ y(x) 12
(
108_a + 12

√
81_a2 + 12

) 1
3

(
1 + i

√
3
)(

−
(
108_a + 12

√
81_a2 + 12

) 1
3 +

√
3 − 3i

)((
108_a + 12

√
81_a2 + 12

) 1
3 − 3i+

√
3
)d_a


− c1 = 0

x−

∫ y(x)

−
12
(
108_a + 12

√
81_a2 + 12

) 1
3

(
−1 + i

√
3
)((

108_a + 12
√

81_a2 + 12
) 1

3 +
√
3 + 3i

)(
−
(
108_a + 12

√
81_a2 + 12

) 1
3 + 3i+

√
3
)d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 0.418 (sec). Leaf size: 335� �
DSolve[-y[x] + y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

22/3
(√

729#12 + 108 − 27#1
)2/3

− 6 3
√
2
d#1&

[−x

6 + c1
]

y(x)

→ InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

−i22/3
√
3
(√

729#12 + 108 − 27#1
)2/3

+ 22/3
(√

729#12 + 108 − 27#1
)2/3

− 6i 3
√
2
√
3 − 6 3

√
2
d#1&

[ x12+c1
]

y(x)

→ InverseFunction


∫ 3

√√
729#12 + 108 − 27#1

i22/3
√
3
(√

729#12 + 108 − 27#1
)2/3

+ 22/3
(√

729#12 + 108 − 27#1
)2/3

+ 6i 3
√
2
√
3 − 6 3

√
2
d#1&

[ x12+c1
]

y(x) → 0
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53.1.520 problem 521
Internal problem ID [8101]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 521.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 + xy′ − y = 0

3 Solution by Maple
Time used: 0.262 (sec). Leaf size: 19� �
dsolve(diff(y(x),x)^3+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c31 + c1x

y(x) = x
3
2 c1

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 54� �
DSolve[-y[x] + x*y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x+ c1

2)
y(x) → −2ix3/2

3
√
3

y(x) → 2ix3/2

3
√
3
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53.1.521 problem 522
Internal problem ID [8102]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 522.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

(y′)3 − (x+ 5) y′ + y = 0

3 Solution by Maple
Time used: 0.251 (sec). Leaf size: 26� �
dsolve(diff(y(x),x)^3-(x+5)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = −c31 + c1x+ 5c1

y(x) = c1(x+ 5)
3
2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57� �
DSolve[y[x] - (5 + x)*y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x+ 5− c1

2)
y(x) → −2(x+ 5)3/2

3
√
3

y(x) → 2(x+ 5)3/2

3
√
3
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53.1.522 problem 523
Internal problem ID [8103]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 523.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − axy′ + x3 = 0

3 Solution by Maple
Time used: 0.2 (sec). Leaf size: 300� �
dsolve(diff(y(x),x)^3-a*x*diff(y(x),x)+x^3=0,y(x), singsol=all)� �
y(x)

=
∫ i

(√
3
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 − 12

√
3 ax+ i

(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 + 12iax

)
12
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx

+ c1

y(x)

=
∫ i

(
i
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 + 12iax−

√
3
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 2
3 + 12

√
3 ax

)
12
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx

+ c1

y(x) =
∫ (

−108x3 + 12
√

−3x3 (4a3 − 27x3)
) 2

3 + 12ax

6
(
−108x3 + 12

√
−3x3 (4a3 − 27x3)

) 1
3

dx+ c1
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3 Solution by Mathematica
Time used: 158.432 (sec). Leaf size: 309� �
DSolve[x^3 - a*x*y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

2 3
√
3 aK[1] + 3

√
2
(√

81K[1]6 − 12a3K[1]3 − 9K[1]3
)2/3

62/3 3
√√

81K[1]6 − 12a3K[1]3 − 9K[1]3
dK[1] + c1

y(x) →
∫ x

1

3
√
−1

(
3
√
−2

(√
81K[2]6 − 12a3K[2]3 − 9K[2]3

)2/3
− 2 3

√
3 aK[2]

)
62/3 3

√√
81K[2]6 − 12a3K[2]3 − 9K[2]3

dK[2] + c1

y(x) →
∫ x

1

3
√
−1

(
2 3
√
−3 aK[3]− 3

√
2
(√

81K[3]6 − 12a3K[3]3 − 9K[3]3
)2/3)

62/3 3
√√

81K[3]6 − 12a3K[3]3 − 9K[3]3
dK[3] + c1
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53.1.523 problem 524
Internal problem ID [8104]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 524.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − 2yy′ + y2 = 0

3 Solution by Maple
Time used: 0.318 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)^3-2*y(x)*diff(y(x),x)+y(x)^2=0,y(x), singsol=all)� �
y(x) = 0

x−

∫ y(x) 6
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 + 24_a

d_a

− c1 = 0

x

−

∫ y(x) 12
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
1 + i

√
3
)(

12i_a
√
3 −

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 + 12_a

)d_a


− c1 = 0
x

−

∫ y(x) 12
(
−108_a2 + 12

√
81_a4 − 96_a3

) 1
3

(
−1 + i

√
3
)(

12i_a
√
3 +

(
−108_a2 + 12

√
81_a4 − 96_a3

) 2
3 − 12_a

)d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 0.446 (sec). Leaf size: 421� �
DSolve[y[x]^2 - 2*y[x]*y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ 3

√
√
3
√

#13(27#1− 32) − 9#12

3
√
2
(√

3
√

#13(27#1− 32) − 9#12
)2/3

+ 4 3
√
3 #1

d#1&

[ x

62/3

+ c1
]

y(x)

→ InverseFunction


∫ 3

√
√
3
√
#13(27#1− 32) − 9#12

3
√
2 32/3

(√
3
√
#13(27#1− 32) − 9#12

)2/3

− 3
√
2 6
√
3 i

(√
3
√

#13(27#1− 32) − 9#12
)2/3

− 12#1− 4i#1
√
3
d#1&

 [xRoot[248832#16+1&, 3
]
+c1

]

y(x)

→ InverseFunction


∫ 3

√
√
3
√
#13(27#1− 32) − 9#12

3
√
2 32/3

(√
3
√
#13(27#1− 32) − 9#12

)2/3

+ 3
√
2 6
√
3 i

(√
3
√

#13(27#1− 32) − 9#12
)2/3

− 12#1+ 4i#1
√
3
d#1&

 [xRoot[248832#16+1&, 4
]
+c1

]

y(x) → 0
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53.1.524 problem 525
Internal problem ID [8105]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 525.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_separable]

Solve

(y′)2 − axyy′ + 2y2a = 0

3 Solution by Maple
Time used: 0.259 (sec). Leaf size: 129� �
dsolve(diff(y(x),x)^2-a*x*y(x)*diff(y(x),x)+2*a*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1

(
a2x√
a2

+
√
a2x2 − 8a

)− 2a√
a2 e

x
√
a2x2−8a

4 +a x2
4

y(x) = c1

(
a2x√
a2

+
√
a2x2 − 8a

) 2a√
a2 e−

x
√
a2x2−8a

4 +a x2
4

3 Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 125� �
DSolve[2*a*y[x]^2 - a*x*y[x]*y'[x] + y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
4

(
ax2−

√
a x

√
ax2−8

)
(√

ax2 − 8 −
√
a x
)2

y(x) → c1e
1
4

(
ax2+

√
a x

√
ax2−8

)(√
ax2 − 8 −

√
a x
)2

y(x) → 0
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53.1.525 problem 526
Internal problem ID [8106]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 526.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 −
(
y2 + yx+ x2) (y′)2 + (xy3 + y2x2 + yx3) y′ − y3x3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^3-(y(x)^2+x*y(x)+x^2)*diff(y(x),x)^2+(x*y(x)^3+x^2*y(x)^2+x^3*y(x))*diff(y(x),x)-x^3*y(x)^3=0,y(x), singsol=all)� �

y(x) = x3

3 + c1

y(x) = 1
c1 − x

y(x) = ex2
2 c1

3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 48� �
DSolve[-(x^3*y[x]^3) + (x^3*y[x] + x^2*y[x]^2 + x*y[x]^3)*y'[x] - (x^2 + x*y[x] + y[x]^2)*y'[x]^2 + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
x+ c1

y(x) → c1e
x2
2

y(x) → x3

3 + c1

y(x) → 0
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53.1.526 problem 527
Internal problem ID [8107]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 527.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

(y′)3 − xy4y′ − y5 = 0

3 Solution by Maple
Time used: 0.372 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)^3-x*y(x)^4*diff(y(x),x)-y(x)^5=0,y(x), singsol=all)� �

y(x) = −3
√
3

2x 3
2

y(x) = 3
√
3

2x 3
2

y(x) = 0

y(x) = c1

√
c101

(c41x− 1)2
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3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 64� �
DSolve[-y[x]^5 - x*y[x]^4*y'[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
c1x− c13

y(x) → 0

y(x) → Indeterminate

y(x) → −3
√
3

2x3/2

y(x) → 3
√
3

2x3/2
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53.1.527 problem 528
Internal problem ID [8108]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 528.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

(y′)3 + a(y′)2 + by + abx = 0

3 Solution by Maple
Time used: 0.264 (sec). Leaf size: 95� �
dsolve(diff(y(x),x)^3+a*diff(y(x),x)^2+b*y(x)+a*b*x=0,y(x), singsol=all)� �
y(x) = −ax

−

(
eRootOf

(
−2_Z a2−3 e2_Z+8a e_Z+2c1b−5a2−2bx

)
− a
)2

a+
(
eRootOf

(
−2_Z a2−3 e2_Z+8a e_Z+2c1b−5a2−2bx

)
− a
)3

b
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3 Solution by Mathematica
Time used: 0.606 (sec). Leaf size: 398� �
DSolve[a*b*x + b*y[x] + a*y'[x]^2 + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve




x =

−

−a


3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

− a
3

+ 3
2


3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

− a
3


2

+ a2 log


3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

3
3
√
2

+
3
√
2 a2

3
3

√
−2a3 +

√
(−2a3 − 27abx− 27by(x))2 − 4a6 − 27abx− 27by(x)

+ 2a
3


b

+ c1


, y(x)
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53.1.528 problem 529
Internal problem ID [8109]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 529.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)3 + x(y′)2 − y = 0

10465
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3 Solution by Maple
Time used: 0.243 (sec). Leaf size: 1473� �
dsolve(diff(y(x),x)^3+x*diff(y(x),x)^2-y(x)=0,y(x), singsol=all)� �
y(x) = 0

y(x)

=


(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

6

−
6
(
−1

3x− 1
9x

2 − 1
4

)(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2


3

+


(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

6

−
6
(
−1

3x− 1
9x

2 − 1
4

)(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2


2

x

y(x)

=


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

−

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



3

+


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

−

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



2

x

y(x)

=


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

+

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



3

+


−

(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

12

+
−x− 1

3x
2 − 3

4(
−36x2 − 54x+ 108c1 − 8x3 + 27 + 6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

) 1
3

− x

3 + 1
2

+

i
√
3


−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3

6 + −2x− 2
3x

2− 3
2−36x2−54x+108c1−8x3+27+6

√
−48c1x3 − 216c1x2 − 24x3 + 324c21 − 324c1x− 108x2 + 162c1 − 162x

 1
3


2



2

x
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3 Solution by Mathematica
Time used: 83.543 (sec). Leaf size: 1405� �
DSolve[-y[x] + x*y'[x]^2 + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24

−4x2 + 2x
(
6

+ 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
) )

+ 3
(
9

+ 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
) )

+
24c1(2x+ 3)3 − (2x+ 3)3

(
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
))

2/3 + 108c1(2x+ 3) 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

− 6
√
6 (2x+ 3)

√
−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

+ 54(2x+ 3) 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√
−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1

)
+ 216c1

(
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
))

2/3 − 12
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1))
(
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
))

2/3 + 108
(
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
))

2/3

(2x+ 3)3


y(x) → −2x2

3 + 1
6i
(√

3

+i
)
x 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√
−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1

)
−

i
(√

3 − i
)
(2x+ 3)2x

6 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

+ 1
96

−4x

−
i
(√

3 − i
)
(2x+ 3)2

3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

+ i
(√

3

+i
)

3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

+ 6

 2 + c1

y(x) → −2x2

3 − 1
6i
(√

3

−i
)
x 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√
−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1

)
+

i
(√

3 + i
)
(2x+ 3)2x

6 3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

+ 1
96

−4x

+
i
(√

3 + i
)
(2x+ 3)2

3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√

−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1
)

− i
(√

3

−i
)

3

√
−2x(2x(2x+ 9) + 27) + 3

(
2
√
6
√
−((1 + 2c1)(x(2x(2x+ 9) + 27)− 27c1)) + 9 + 36c1

)

+ 6

 2 + c1

y(x) → 0
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53.1.529 problem 530
Internal problem ID [8110]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 530.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 − y(y′)2 + y2 = 0

3 Solution by Maple
Time used: 0.298 (sec). Leaf size: 423� �
dsolve(diff(y(x),x)^3-y(x)*diff(y(x),x)^2+y(x)^2=0,y(x), singsol=all)� �
y(x) = 0
x

−

∫ y(x) 6
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

4_a2 + 2_a
(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 +

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3
d_a


− c1 = 0

x−

∫ y(x)

−
12
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

i
√
3
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 − 4i_a2

√
3 − 4_a

(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 +

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 + 4_a2

d_a


− c1 = 0
x

−

∫ y(x) 12
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 1
3

i
√
3
(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 − 4i_a2

√
3 + 4_a

(
−108_a2 + 8_a3 + 12

√
−3_a4 (−27 + 4_a)

) 1
3 −

(
−108_a2 + 8_a3 + 12

√
−12_a5 + 81_a4

) 2
3 − 4_a2

d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 42.627 (sec). Leaf size: 653� �
DSolve[y[x]^2 - y[x]*y'[x]^2 + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

∫ #1

1

3
√

2K[1]3 − 27K[1]2 + 3
√
3
√

−K[1]4(4K[1]− 27)

2 3
√
2 K[1]2 + 2 3

√
2K[1]3 − 27K[1]2 + 3

√
3
√
−K[1]4(4K[1]− 27) K[1] + 22/3

(
2K[1]3 − 27K[1]2 + 3

√
3
√

−K[1]4(4K[1]− 27)
)2/3dK[1]&

[x6 +c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√

2K[2]3 − 27K[2]2 + 3
√
3
√

−K[2]4(4K[2]− 27)

2i 3
√
2
√
3 K[2]2 − 2 3

√
2 K[2]2 + 4 3

√
2K[2]3 − 27K[2]2 + 3

√
3
√

−K[2]4(4K[2]− 27) K[2]− i22/3
√
3
(
2K[2]3 − 27K[2]2 + 3

√
3
√

−K[2]4(4K[2]− 27)
)2/3

− 22/3
(
2K[2]3 − 27K[2]2 + 3

√
3
√
−K[2]4(4K[2]− 27)

)2/3dK[2]&

[ x12+c1
]

y(x)

→ InverseFunction

∫ #1

1

3
√
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27)

−2i 3
√
2
√
3 K[3]2 − 2 3

√
2 K[3]2 + 4 3

√
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27) K[3] + i22/3
√
3
(
2K[3]3 − 27K[3]2 + 3

√
3
√

−K[3]4(4K[3]− 27)
)2/3

− 22/3
(
2K[3]3 − 27K[3]2 + 3

√
3
√
−K[3]4(4K[3]− 27)

)2/3dK[3]&

[ x12+c1
]

y(x) → 0
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53.1.530 problem 531
Internal problem ID [8111]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 531.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

(y′)2 −
(
y4 + y2x+ x2) (y′)2 + (xy6 + y4x2 + x3y2

)
y′ − y6x3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)^2-(y(x)^4+x*y(x)^2+x^2)*diff(y(x),x)^2+(x*y(x)^6+x^2*y(x)^4+x^3*y(x)^2)*diff(y(x),x)-x^3*y(x)^6=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x^3*y[x]^6) + (x^3*y[x]^2 + x^2*y[x]^4 + x*y[x]^6)*y'[x] + y'[x]^2 - (x^2 + x*y[x]^2 + y[x]^4)*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.531 problem 532
Internal problem ID [8112]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 532.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

a(y′)3 + b(y′)2 + cy′ − y − d = 0

3 Solution by Maple
Time used: 0.291 (sec). Leaf size: 1285� �
dsolve(a*diff(y(x),x)^3+b*diff(y(x),x)^2+c*diff(y(x),x)-y(x)-d=0,y(x), singsol=all)� �
x

−

∫ y(x) 6 6 1
3a
(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 1

3

6 1
3

(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 2

3 − 12 6 1
3ac+ 46 1

3 b2 − 4b
(√

3
(
27

√
3 a2_a + 27

√
3 a2d+ 9

√
3 abc− 2

√
3 b3 + 9

√
27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a

)) 1
3
d_a


− c1 = 0

x−

∫ y(x)

−
12 6 1

3a
(
12

√
3
√
27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3

) 1
3

i
√
3 6 1

3

(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 2

3 + 12i
√
3 6 1

3ac− 4i
√
3 6 1

3 b2 + 6 1
3

(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 2

3 − 12 6 1
3ac+ 46 1

3 b2 + 8b
(√

3
(
27

√
3 a2_a + 27

√
3 a2d+ 9

√
3 abc− 2

√
3 b3 + 9

√
27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a

)) 1
3
d_a


− c1 = 0
x

−

∫ y(x) 12 6 1
3a
(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 1

3

i
√
3 6 1

3

(
12

√
3
√

27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3
) 2

3 + 12i
√
3 6 1

3ac− 4i
√
3 6 1

3 b2 − 6 1
3

(
12

√
3
√
27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a+ 108_a a2 + 108a2d+ 36abc− 8b3

) 2
3 + 12 6 1

3ac− 4 6 1
3 b2 − 8b

(√
3
(
27

√
3 a2_a + 27

√
3 a2d+ 9

√
3 abc− 2

√
3 b3 + 9

√
27_a2a2 + 54_a a2d+ 18_aabc− 4_a b3 + 27a2d2 + 18abcd+ 4c3a− 4b3d− b2c2 a

)) 1
3
d_a


− c1 = 0
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3 Solution by Mathematica
Time used: 0.419 (sec). Leaf size: 1064� �
DSolve[-d - y[x] + c*y'[x] + b*y'[x]^2 + a*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

2 3
√
2 b2 + 2 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2 b− 6 3

√
2 ac+ 22/3

(
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

)2/3
d#1&

[− x

6a+c1
]

y(x)

→ InverseFunction


∫ 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

2i 3
√
2
√
3 b2 + 2 3

√
2 b2 − 4 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2 b− 6i 3

√
2
√
3 ac− 6 3

√
2 ac− i22/3

√
3
(
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

)2/3

+ 22/3
(
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

)2/3
d#1&

[ x

12a+c1
]

y(x)

→ InverseFunction


∫ 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

−2i 3
√
2
√
3 b2 + 2 3

√
2 b2 − 4 3

√
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2 b+ 6i 3

√
2
√
3 ac− 6 3

√
2 ac+ i22/3

√
3
(
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

)2/3

+ 22/3
(
2b3 − 9acb− 27a2d− 27a2#1+

√
4 (3ac− b2)3 + (2b3 − 9acb− 27a2d− 27a2#1)2

)2/3
d#1&

[ x

12a+c1
]

y(x) → −d
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53.1.532 problem 533
Internal problem ID [8113]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 533.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

x(y′)3 − y(y′)2 + a = 0

3 Solution by Maple
Time used: 0.399 (sec). Leaf size: 92� �
dsolve(x*diff(y(x),x)^3-y(x)*diff(y(x),x)^2+a=0,y(x), singsol=all)� �

y(x) = 3 2 1
3 (a x2)

1
3

2

y(x) = −3 2 1
3 (a x2)

1
3

4 − 3i
√
3 2 1

3 (a x2)
1
3

4

y(x) = −3 2 1
3 (a x2)

1
3

4 + 3i
√
3 2 1

3 (a x2)
1
3

4

y(x) = c1x+ a

c21
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3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 90� �
DSolve[a - y[x]*y'[x]^2 + x*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a

c12
+ c1x

y(x) → 3 3
√
a x2/3

22/3

y(x) → 3
√
a x2/3Root

[
4#13 − 27&, 2

]
y(x) → 3(−1)2/3 3

√
a x2/3

22/3
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53.1.533 problem 534
Internal problem ID [8114]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 534.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

4x(y′)3 − 6y(y′)2 + 3y − x = 0

3 Solution by Maple
Time used: 0.346 (sec). Leaf size: 84� �
dsolve(4*x*diff(y(x),x)^3-6*y(x)*diff(y(x),x)^2+3*y(x)-x=0,y(x), singsol=all)� �

y(x) = x

y(x) =

(
(c1+x)

√
2
√

c1 (c1 + x)
c21

+ 1
)
x

−3(c1+x)
c1

+ 3

y(x) =

(
− (c1+x)

√
2
√
c1 (c1 + x)

c21
+ 1
)
x

−3(c1+x)
c1

+ 3

y(x) = c1x

10475
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3 Solution by Mathematica
Time used: 0.651 (sec). Leaf size: 79� �
DSolve[-x + 3*y[x] - 6*y[x]*y'[x]^2 + 4*x*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2
√

c1(x+ c1)3 + c1
2

3c1

y(x) →
√
2
√

c1(x+ c1)3
3c1

− c1
3

y(x) → Indeterminate
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53.1.534 problem 535
Internal problem ID [8115]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 535.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

8x(y′)3 − 12y(y′)2 + 9y = 0

3 Solution by Maple
Time used: 0.378 (sec). Leaf size: 80� �
dsolve(8*x*diff(y(x),x)^3-12*y(x)*diff(y(x),x)^2+9*y(x)=0,y(x), singsol=all)� �

y(x) = −3x
2

y(x) = 3x
2

y(x) = 0

y(x) = x(c1(3c1 + x))
3
2

c31

(
−3(3c1+x)

c1
+ 9
)

y(x) = − x(c1(3c1 + x))
3
2

c31

(
−3(3c1+x)

c1
+ 9
)

10477
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3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 77� �
DSolve[9*y[x] - 12*y[x]*y'[x]^2 + 8*x*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(x+ 3c1)3/2
3√c1

y(x) → (x+ 3c1)3/2
3√c1

y(x) → 0

y(x) → Indeterminate

y(x) → −3x
2

y(x) → 3x
2
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53.1.535 problem 536
Internal problem ID [8116]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 536.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve (
−a2 + x2) (y′)3 + bx

(
−a2 + x2) (y′)2 + y′ + bx = 0

3 Solution by Maple
Time used: 0.203 (sec). Leaf size: 52� �
dsolve((-a^2+x^2)*diff(y(x),x)^3+b*x*(-a^2+x^2)*diff(y(x),x)^2+diff(y(x),x)+b*x=0,y(x), singsol=all)� �

y(x) = −b x2

2 + c1

y(x) = arctan
(

x√
a2 − x2

)
+ c1

y(x) = − arctan
(

x√
a2 − x2

)
+ c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 64� �
DSolve[b*x + y'[x] + b*x*(-a^2 + x^2)*y'[x]^2 + (-a^2 + x^2)*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −bx2

2 + c1

y(x) → −ArcTan
(

x√
a2 − x2

)
+ c1

y(x) → ArcTan
(

x√
a2 − x2

)
+ c1
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53.1.536 problem 537
Internal problem ID [8117]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 537.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

x3(y′)3 − 3x2y(y′)2 +
(
3y2x+ x6) y′ − y3 − 2yx5 = 0

7 Solution by Maple� �
dsolve(x^3*diff(y(x),x)^3-3*x^2*y(x)*diff(y(x),x)^2+(3*x*y(x)^2+x^6)*diff(y(x),x)-y(x)^3-2*x^5*y(x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 15� �
DSolve[-2*x^5*y[x] - y[x]^3 + (x^6 + 3*x*y[x]^2)*y'[x] - 3*x^2*y[x]*y'[x]^2 + x^3*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
(
x+ c1

2)

10480
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53.1.537 problem 538
Internal problem ID [8118]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 538.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

2(xy′ + y)3 − yy′ = 0

3 Solution by Maple
Time used: 0.9 (sec). Leaf size: 3156� �
dsolve(2*(x*diff(y(x),x)+y(x))^3-y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0
Expression too large to display
Expression too large to display
Expression too large to display

3 Solution by Mathematica
Time used: 75.546 (sec). Leaf size: 184� �
DSolve[-(y[x]*y'[x]) + 2*(y[x] + x*y'[x])^3==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
∫ x

1

InverseFunction

−
2

√
#12 − 8#13 ArcTan

√8#1− 1


#1
√
8#1− 1

−14 log
(
#12

(8#1−1)
)
+log

#114
(8#1−1)15/2

#1−
√
#12 − 8#13

+log

#112
(8#1−1)13/2

#1+
√

#12 − 8#13
+

3

√
#12 − 8#13

#1 &

[c1+2 log(K[1])]

K[1] dK[1]
x

y(x) → 0
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53.1.538 problem 539
Internal problem ID [8119]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 539.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

(y′)3 sin(x)−
(
y sin(x)−

(
cos2(x)

))
(y′)2 −

(
y
(
cos2(x)

)
+ sin(x)

)
y′ + y sin(x) = 0

3 Solution by Maple
Time used: 0.296 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^3*sin(x)-(y(x)*sin(x)-cos(x)^2)*diff(y(x),x)^2-(y(x)*cos(x)^2+sin(x))*diff(y(x),x)+y(x)*sin(x)=0,y(x), singsol=all)� �

y(x) = c1ex

y(x) = − ln (csc(x)− cot(x)) + c1

y(x) = − cos(x) + c1

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 45� �
DSolve[Sin[x]*y[x] - (Sin[x] + Cos[x]^2*y[x])*y'[x] - (-Cos[x]^2 + Sin[x]*y[x])*y'[x]^2 + Sin[x]*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x

y(x) → − cos(x) + c1

y(x) → − log
(
sin
(x
2

))
+ log

(
cos
(x
2

))
+ c1

10482
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53.1.539 problem 540
Internal problem ID [8120]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 540.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_quadrature]

Solve

2y(y′)3 − y(y′)2 + 2xy′ − x = 0

3 Solution by Maple
Time used: 0.247 (sec). Leaf size: 109� �
dsolve(2*y(x)*diff(y(x),x)^3-y(x)*diff(y(x),x)^2+2*x*diff(y(x),x)-x=0,y(x), singsol=all)� �

x+ xc1(
−x−
√

−xy(x) +y(x)
y(x)

) 2
3
(√

−xy(x) +y(x)
y(x)

) 2
3

y(x)

= 0

x+ xc1(
−x+
√

−xy(x) +y(x)
y(x)

) 2
3
(

−
√

−xy(x) +y(x)
y(x)

) 2
3

y(x)

= 0

y(x) = x

2 + c1

3 Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 61� �
DSolve[-x + 2*x*y'[x] - y[x]*y'[x]^2 + 2*y[x]*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

2 + c1

y(x) →
(
3c1
2 − ix3/2

)
2/3

y(x) →
(
ix3/2 + 3c1

2

)
2/3
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53.1.540 problem 541
Internal problem ID [8121]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 541.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y2(y′)3 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.338 (sec). Leaf size: 107� �
dsolve(y(x)^2*diff(y(x),x)^3+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −2 2 1
43 1

4 (−x3)
1
4

3

y(x) = 2 2 1
43 1

4 (−x3)
1
4

3

y(x) = −2i2 1
43 1

4 (−x3)
1
4

3

y(x) = 2i2 1
43 1

4 (−x3)
1
4

3
y(x) = 0

y(x) =
√
c31 + 2c1x

y(x) = −
√
c31 + 2c1x

10484
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3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 119� �
DSolve[-y[x] + 2*x*y'[x] + y[x]^2*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

2c1x+ c13

y(x) →
√

2c1x+ c13

y(x) → (−1− i)
(
2
3

)3/4

x3/4

y(x) → (1− i)
(
2
3

)3/4

x3/4

y(x) → (−1 + i)
(
2
3

)3/4

x3/4

y(x) → (1 + i)
(
2
3

)3/4

x3/4

10485
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53.1.541 problem 542
Internal problem ID [8122]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 542.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

16y2(y′)3 + 2xy′ − y = 0

3 Solution by Maple
Time used: 0.341 (sec). Leaf size: 111� �
dsolve(16*y(x)^2*diff(y(x),x)^3+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −2 1
43 1

4 (−x3)
1
4

3

y(x) = 2 1
43 1

4 (−x3)
1
4

3

y(x) = −i2 1
43 1

4 (−x3)
1
4

3

y(x) = i2 1
43 1

4 (−x3)
1
4

3
y(x) = 0

y(x) =
√

16c31 + 2c1x

y(x) = −
√
16c31 + 2c1x

10486
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3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 106� �
DSolve[-y[x] + 2*x*y'[x] + 16*y[x]^2*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
c1 (x+ 2c12)

y(x) → x3/4Root
[
27#14 + 2&, 1

]
y(x) → x3/4Root

[
27#14 + 2&, 3

]
y(x) → x3/4Root

[
27#14 + 2&, 2

]
y(x) →

4
√
−2 x3/4

33/4

10487
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53.1.542 problem 543
Internal problem ID [8123]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 543.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

xy2(y′)3 − y3(y′)2 + x
(
x2 + 1

)
y′ − x2y = 0

7 Solution by Maple� �
dsolve(x*y(x)^2*diff(y(x),x)^3-y(x)^3*diff(y(x),x)^2+x*(x^2+1)*diff(y(x),x)-x^2*y(x)=0,y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 0.474 (sec). Leaf size: 399� �
DSolve[-(x^2*y[x]) + x*(1 + x^2)*y'[x] - y[x]^3*y'[x]^2 + x*y[x]^2*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
c1

(
x2 + 1

1 + c12

)

y(x) →

√
c1

(
x2 + 1

1 + c12

)

y(x) → −

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) → −
i

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) →
i

4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) →
4

√
−8x4 + 20x2 −

√
− (8x2 − 1)3 + 1

23/4

y(x) → −

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) → −
i

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) →
i

4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

y(x) →
4

√
−8x4 + 20x2 +

√
− (8x2 − 1)3 + 1

23/4

10489
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53.1.543 problem 544
Internal problem ID [8124]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 544.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

x7y2(y′)3 −
(
3x6y3 − 1

)
(y′)2 + 3x5y4y′ − x4y5 = 0

3 Solution by Maple
Time used: 0.685 (sec). Leaf size: 7864� �
dsolve(x^7*y(x)^2*diff(y(x),x)^3-(3*x^6*y(x)^3-1)*diff(y(x),x)^2+3*x^5*y(x)^4*diff(y(x),x)-x^4*y(x)^5=0,y(x), singsol=all)� �

y(x) = 2 2
3

3x2

y(x) =
−2

2
3
2 − i

√
3 2

2
3

2
3x2

y(x) =
−2

2
3
2 + i

√
3 2

2
3

2
3x2

y(x) = 0
Expression too large to display
Expression too large to display
Expression too large to display

10490
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3 Solution by Mathematica
Time used: 0.558 (sec). Leaf size: 79� �
DSolve[-(x^4*y[x]^5) + 3*x^5*y[x]^4*y'[x] - (-1 + 3*x^6*y[x]^3)*y'[x]^2 + x^7*y[x]^2*y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√

c1x3 + c12/3

y(x) → 0

y(x) → (−2)2/3
3x2

y(x) → 22/3
3x2

y(x) →
Root

[
27#13 − 4&, 2

]
x2
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53.1.544 problem 545
Internal problem ID [8125]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 545.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [_quadrature]

Solve

(y′)4 − (y − a)3 (y − b)2 = 0

3 Solution by Maple
Time used: 0.268 (sec). Leaf size: 141� �
dsolve(diff(y(x),x)^4-(y(x)-a)^3*(y(x)-b)^2=0,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)3 (_a − b)2

) 1
4
d_a

− c1 = 0

x−

∫ y(x) i(
(_a − a)3 (_a − b)2

) 1
4
d_a

− c1 = 0

x−

∫ y(x)
− i(

(_a − a)3 (_a − b)2
) 1

4
d_a

− c1 = 0

x−

∫ y(x)
− 1(

(_a − a)3 (_a − b)2
) 1

4
d_a

− c1 = 0

10492
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3 Solution by Mathematica
Time used: 81.778 (sec). Leaf size: 333� �
DSolve[-((-a + y[x])^3*(-b + y[x])^2) + y'[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√
b−#1

&

 [− 4
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√
b−#1

&

 [ 4
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√
b−#1

&

 [−(−1)3/4x

+ c1
]

y(x)

→ InverseFunction

−4 4
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
4 ,

1
2 ,

5
4 ,

a−#1
a−b

)
√
b−#1

&

 [(−1)3/4x

+ c1
]

y(x) → a

y(x) → b

10493
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53.1.545 problem 546
Internal problem ID [8126]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 546.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [_dAlembert]

Solve

(y′)4 + 3(x− 1) (y′)2 − 3(2y − 1) y′ + 3x = 0

10494
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3 Solution by Maple
Time used: 0.344 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)^4+3*(x-1)*diff(y(x),x)^2-3*(2*y(x)-1)*diff(y(x),x)+3*x=0,y(x), singsol=all)� �

y(x) = x+ 1
6

y(x) = −x+ 5
6

y(x) =

3

− c1
2 −

√
c21 + 4x

2

2

+ 3

x

−3c1 − 3
√

c21 + 4x

+

− c1
2 −

√
c21 + 4x

2

4

− 3

− c1
2 −

√
c21 + 4x

2

2

− 3c1
2 −

3

√
c21 + 4x

2

−3c1 − 3
√

c21 + 4x

y(x) =

3

− c1
2 +

√
c21 + 4x

2

2

+ 3

x

−3c1 + 3
√

c21 + 4x

+

− c1
2 +

√
c21 + 4x

2

4

− 3

− c1
2 +

√
c21 + 4x

2

2

− 3c1
2 +

3

√
c21 + 4x

2

−3c1 + 3
√
c21 + 4x

3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 77� �
DSolve[3*x - 3*(-1 + 2*y[x])*y'[x] + 3*(-1 + x)*y'[x]^2 + y'[x]^4==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12

(
−c1

(
6x− 6 + c1

2)−√(4x+ c12) 3 + 6
)

y(x) → 1
12

(
−c1

(
6x− 6 + c1

2)+√(4x+ c12) 3 + 6
)

10495
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53.1.546 problem 547
Internal problem ID [8127]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 547.
ODE order: 1.
ODE degree: 4.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)4 − 4y(xy′ − 2y)2 = 0

3 Solution by Maple
Time used: 0.364 (sec). Leaf size: 122� �
dsolve(diff(y(x),x)^4-4*y(x)*(x*diff(y(x),x)-2*y(x))^2=0,y(x), singsol=all)� �

y(x) = x4

16
y(x) = 0

y(x)
(√

x2 − 4
√

y(x) − x

)− 2

√
x2y(x)−4y(x)

3
2√

x2−4
√

y(x)
√

y(x)
(√

x2 − 4
√

y(x)

+ x

) 2

√
x2y(x)−4y(x)

3
2√

x2−4
√

y(x)
√

y(x) − c1 = 0
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3 Solution by Mathematica
Time used: 2.237 (sec). Leaf size: 319� �
DSolve[y'[x]^4 - 4*y[x]*(-2*y[x] + x*y'[x])^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
4 log(y(x))−

√(
x2 − 4

√
y(x)

)
y(x) tanh−1

 x√
x2 − 4

√
y(x)


√

x2 − 4
√
y(x)

√
y(x)

= c1, y(x)



Solve



√(
x2 − 4

√
y(x)

)
y(x) tanh−1

 x√
x2 − 4

√
y(x)


√

x2 − 4
√

y(x)
√
y(x)

+ 1
4 log(y(x)) = c1, y(x)



Solve


1
4 log(y(x))−

√(
x2 + 4

√
y(x)

)
y(x) tanh−1

 x√
x2 + 4

√
y(x)


√
x2 + 4

√
y(x)

√
y(x)

= c1, y(x)



Solve



√(
x2 + 4

√
y(x)

)
y(x) tanh−1

 x√
x2 + 4

√
y(x)


√

x2 + 4
√

y(x)
√
y(x)

+ 1
4 log(y(x)) = c1, y(x)


y(x) → 0

y(x) → x4

16
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53.1.547 problem 548
Internal problem ID [8128]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 548.
ODE order: 1.
ODE degree: 6.

CAS Maple gives this as type [_quadrature]

Solve

(y′)6 − (y − a)4 (y − b)3 = 0
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3 Solution by Maple
Time used: 0.28 (sec). Leaf size: 241� �
dsolve(diff(y(x),x)^6-(y(x)-a)^4*(y(x)-b)^3=0,y(x), singsol=all)� �

y(x) = a

y(x) = b

x−

∫ y(x) 1(
(_a − a)4 (_a − b)3

) 1
6
d_a

− c1 = 0

x−

∫ y(x) 2i(
−i+

√
3
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x)
− 2i(√

3 + i
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x) 2i(√
3 + i

) (
(_a − a)4 (_a − b)3

) 1
6
d_a

− c1 = 0

x−

∫ y(x)
− 2i(

−i+
√
3
) (

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0

x−

∫ y(x)
− 1(

(_a − a)4 (_a − b)3
) 1

6
d_a

− c1 = 0
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3 Solution by Mathematica
Time used: 122.438 (sec). Leaf size: 489� �
DSolve[-((-a + y[x])^4*(-b + y[x])^3) + y'[x]^6==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [c1

− ix]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [ix

+ c1]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [− 6
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [ 6
√
−1 x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [−(−1)5/6x

+ c1
]

y(x)

→ InverseFunction

−3 3
√

a−#1
√

#1− b

a− b
Hypergeometric2F1

(
1
3 ,

1
2 ,

4
3 ,

a−#1
a−b

)
√

b−#1
&

 [(−1)5/6x

+ c1
]

y(x) → a

y(x) → b
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53.1.548 problem 549
Internal problem ID [8129]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 549.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

x2
(
(y′)2 + 1

)3
− a2 = 0
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3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 552� �
dsolve(x^2*(diff(y(x),x)^2+1)^3-a^2=0,y(x), singsol=all)� �

y(x) =

√√√√
−
(a2x)

4
3

(
(a2x)

2
3 − a2

)
a4

(
(a2x)

2
3 − a2

)
(a2x)

2
3

+ c1

y(x) = −

√√√√
−
(a2x)

4
3

(
(a2x)

2
3 − a2

)
a4

(
(a2x)

2
3 − a2

)
(a2x)

2
3

+ c1

y(x) =

−
i
√
2
√

−i
(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x

√√√√(a2x)
4
3

(√
3 a2 − 2i (a2x)

2
3 − ia2

)
a4

(√
3 a2 − 2i(a2x)

2
3 − ia2

)
4
√(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x (a2x)

2
3

+ c1

y(x)

=
i
√
2
√
−i
(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x

√√√√(a2x)
4
3

(√
3 a2 − 2i (a2x)

2
3 − ia2

)
a4

(√
3 a2 − 2i(a2x)

2
3 − ia2

)
4
√(√

3 (a2x)
1
3 − i (a2x)

1
3 − 2ix

)
x (a2x)

2
3

+ c1

y(x) =
i
√
2

√√√√i (a2x)
4
3

(√
3 a2 + 2i (a2x)

2
3 + ia2

)
a4

(√
3 a2 + 2i(a2x)

2
3 + ia2

)
4 (a2x)

2
3

+ c1

y(x) = −
i
√
2

√√√√i (a2x)
4
3

(√
3 a2 + 2i (a2x)

2
3 + ia2

)
a4

(√
3 a2 + 2i(a2x)

2
3 + ia2

)
4 (a2x)

2
3

+ c1
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3 Solution by Mathematica
Time used: 19.544 (sec). Leaf size: 319� �
DSolve[-a^2 + x^2*(1 + y'[x]^2)^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
x

√
a2/3

x2/3 − 1
(
x2/3 − a2/3

)
+ c1

y(x) → 3
√
x

√
a2/3

x2/3 − 1
(
a2/3 − x2/3)+ c1

y(x) → c1 −
1
2

3
√
x

√√√√
−1 +

i
(√

3 + i
)
a2/3

2x2/3

(
2x2/3 +

(
1− i

√
3
)
a2/3

)

y(x) → 1
4

3
√
x

√√√√
−4 +

2i
(√

3 + i
)
a2/3

x2/3

(
2x2/3 +

(
1− i

√
3
)
a2/3

)
+ c1

y(x) →
x

(
−2 +

(
−1−i

√
3
)
a2/3

x2/3

)3/2

2
√
2

+ c1

y(x) → c1 −
x

(
−2 +

(
−1−i

√
3
)
a2/3

x2/3

)3/2

2
√
2
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53.1.549 problem 550
Internal problem ID [8130]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 550.
ODE order: 1.
ODE degree: r.

CAS Maple gives this as type [[_homogeneous, class G]]

Solve

(y′)r − ays − b x
rs
r−s = 0

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 64� �
dsolve(diff(y(x),x)^r-a*y(x)^s-b*x^(r*s/(r-s))=0,y(x), singsol=all)� �

−

∫ y(x)

_b

1

x (r − s)
(
a_as + b x

rs
r−s

) 1
r − r_a

d_a

+ ln(x)
r − s

− c1 = 0
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3 Solution by Mathematica
Time used: 0.71 (sec). Leaf size: 488� �
DSolve[-(b*x^((r*s)/(r - s))) - a*y[x]^s + y'[x]^r==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1


r

−rx
(
aK[2]s + bx

rs
r−s

) 1
r + sx

(
aK[2]s + bx

rs
r−s

) 1
r + rK[2]

−
∫ x

1


asK[2]s−1

(
aK[2]s + bK[1]

rs
r−s

) 1
r
−1

rK[1]
(
aK[2]s + bK[1]

rs
r−s

) 1
r − sK[1]

(
aK[2]s + bK[1]

rs
r−s

) 1
r − rK[2]

−
r
(
aK[2]s + bK[1]

rs
r−s

) 1
r

(
−

as2K[1]K[2]s−1
(
aK[2]s+bK[1]

rs
r−s

) 1
r−1

r
+ asK[1]K[2]s−1

(
aK[2]s + bK[1]

rs
r−s

) 1
r
−1

− r

)
(
rK[1]

(
aK[2]s + bK[1]

rs
r−s

) 1
r − sK[1]

(
aK[2]s + bK[1]

rs
r−s

) 1
r − rK[2]

)2

 dK[1]

 dK[2]

+
∫ x

1

r
(
ay(x)s + bK[1]

rs
r−s

) 1
r

rK[1]
(
ay(x)s + bK[1]

rs
r−s

) 1
r − sK[1]

(
ay(x)s + bK[1]

rs
r−s

) 1
r − ry(x)

dK[1] = c1, y(x)



10505



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.550 problem 551
Internal problem ID [8131]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 551.
ODE order: 1.
ODE degree: 550.

CAS Maple gives this as type [_separable]

Solve

(y′)n − f(x)n (y − a)n+1 (y − b)n−1 = 0

3 Solution by Maple
Time used: 2.499 (sec). Leaf size: 127� �
dsolve(diff(y(x),x)^n-f(x)^n*(y(x)-a)^(n+1)*(y(x)-b)^(n-1)=0,y(x), singsol=all)� �

y(x) =

(
n

−c1a+c1b−a
(∫

f(x)dx
)
+b
(∫

f(x)dx
))n b

−1 +
(

n
−c1a+c1b−a

(∫
f(x)dx

)
+b
(∫

f(x)dx
))n −

(
n

−c1a+c1b−a
(∫

f(x)dx
)
+b
(∫

f(x)dx
))n a

−1 +
(

n
−c1a+c1b−a

(∫
f(x)dx

)
+b
(∫

f(x)dx
))n + a

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 52� �
DSolve[-(f[x]^n*(-a + y[x])^(1 + n)*(-b + y[x])^(-1 + n)) + y'[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a+ nn(b− a)
nn + (a− b)n

(∫ x

1 −(−1) 1
nf(K[1])dK[1] + c1

)
n

10506



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.551 problem 552
Internal problem ID [8132]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 552.
ODE order: 1.
ODE degree: 551.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

(y′)n − f(x)g(y) = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 43� �
dsolve(diff(y(x),x)^n-f(x)*g(y(x))=0,y(x), singsol=all)� �

∫ y(x)
g(_a)−

1
n d_a +

∫ x

−(f(_a) g(y(x)))
1
n g(y(x))−

1
n d_a + c1 = 0

3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 41� �
DSolve[-(f[x]*g[y[x]]) + y'[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
g(K[1])−1/ndK[1]&

] [∫ x

1
f(K[2]) 1

ndK[2] + c1

]
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53.1.552 problem 553
Internal problem ID [8133]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 553.
ODE order: 1.
ODE degree: 552.

CAS Maple gives this as type [_quadrature]

Solve

a(y′)m + b(y′)n − y = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 36� �
dsolve(a*diff(y(x),x)^m+b*diff(y(x),x)^n-y(x)=0,y(x), singsol=all)� �

y(x) = 0

x−

(∫ y(x) 1
RootOf (_Zma+ _Znb− _a)d_a

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 56� �
DSolve[-y[x] + a*y'[x]^m + b*y'[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = amK[1]m−1

m− 1 + bnK[1]n−1

n− 1 + c1, y(x) = aK[1]m + bK[1]n
}
, {y(x), K[1]}

]

10508



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.553 problem 554
Internal problem ID [8134]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 554.
ODE order: 1.
ODE degree: 553.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

x−1+n(y′)n − nxy′ + y = 0

3 Solution by Maple
Time used: 1.102 (sec). Leaf size: 29� �
dsolve(x^(n-1)*diff(y(x),x)^n-n*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1n

(
x

c1

) 1
n

−

(
1
c1

)−n

c1

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 54� �
DSolve[y[x] - n*x*y'[x] + x^(-1 + n)*y'[x]^n==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = nx2K[1]− xnK[1]n
x

, x = c1(K[1]− nK[1])
n

1−n

}
, {y(x), K[1]}

]
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53.1.554 problem 555
Internal problem ID [8135]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 555.
ODE order: 1.
ODE degree: 2.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

Solve √
(y′)2 + 1 + xy′ − y = 0

3 Solution by Maple
Time used: 0.26 (sec). Leaf size: 30� �
dsolve((diff(y(x),x)^2+1)^(1/2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) =
√

c21 + 1 + c1x

y(x) =
√
x− 1

√
x+ 1 c1

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 25� �
DSolve[-y[x] + x*y'[x] + Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+
√

1 + c12

y(x) → 1
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53.1.555 problem 556
Internal problem ID [8136]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 556.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_dAlembert]

Solve √
(y′)2 + 1 + x(y′)2 + y = 0
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3 Solution by Maple
Time used: 0.595 (sec). Leaf size: 585� �
dsolve((diff(y(x),x)^2+1)^(1/2)+x*diff(y(x),x)^2+y(x)=0,y(x), singsol=all)� �
y(x) = −1

x2c1(√
−4xy(x) + 2 + 2

√
4x2 − 4xy(x) + 1 − 2x

)2 + x

+

2x2

√
2

√
2x2 − 2xy(x) +

√
4x2 − 4xy(x) + 1 + 1
x2 − 2 arcsinh

√−4xy(x) + 2 + 2
√

4x2 − 4xy(x) + 1
2x


(√

−4xy(x) + 2 + 2
√
4x2 − 4xy(x) + 1 − 2x

)2

= 0
x2c1(√

−4xy(x) + 2 + 2
√

4x2 − 4xy(x) + 1 + 2x
)2 + x

+

2x2

√
2

√
2x2 − 2xy(x) +

√
4x2 − 4xy(x) + 1 + 1
x2 + 2arcsinh

√−4xy(x) + 2 + 2
√
4x2 − 4xy(x) + 1

2x


(√

−4xy(x) + 2 + 2
√
4x2 − 4xy(x) + 1 + 2x

)2

= 0
x2c1(√

−4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2 − 2x
)2 + x

+

2x2

√4x2 − 4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2
x2 + 2arcsinh

−

√
−4xy(x)− 2

√
4x2 − 4xy(x) + 1 + 2

2x


(√

−4xy(x)− 2
√
4x2 − 4xy(x) + 1 + 2 − 2x

)2

= 0
x2c1(√

−4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2 + 2x
)2 + x

+

2x2

√4x2 − 4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2
x2 + 2arcsinh

√−4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2
2x


(√

−4xy(x)− 2
√

4x2 − 4xy(x) + 1 + 2 + 2x
)2

= 0
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3 Solution by Mathematica
Time used: 32.917 (sec). Leaf size: 106� �
DSolve[y[x] + x*y'[x]^2 + Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x= −y(K[1])−
√

K[1]2 + 1
K[1]2 , y(x)= e2(log(K[1])−log(K[1]+1))

(
(−2K[1]− 1)

√
K[1]2 + 1

K[1]2 +tanh−1

(
K[1]√

K[1]2 + 1

))

+ c1e
2(log(K[1])−log(K[1]+1))

}
, {y(x), K[1]}

]
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53.1.556 problem 557
Internal problem ID [8137]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 557.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _Bernoulli]

Solve

x

(√
(y′)2 + 1 + y′

)
− y = 0

3 Solution by Maple
Time used: 0.482 (sec). Leaf size: 78� �
dsolve(x*((diff(y(x),x)^2+1)^(1/2)+diff(y(x),x))-y(x)=0,y(x), singsol=all)� �

c1

√
(x2 + y(x)2)2

x2y(x)2

−x2−y(x)2
2xy(x) +

√
x4 + 2x2y(x)2 + y(x)4

x2y(x)2
2


+ x = 0

3 Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 35� �
DSolve[-y[x] + x*(y'[x] + Sqrt[1 + y'[x]^2])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
x(−x+ c1)

y(x) →
√

x(−x+ c1)
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53.1.557 problem 558
Internal problem ID [8138]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 558.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

ax

√
(y′)2 + 1 + xy′ − y = 0

3 Solution by Maple
Time used: 1.288 (sec). Leaf size: 223� �
dsolve(a*x*(diff(y(x),x)^2+1)^(1/2)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

x− e
arcsinh

√−a2x2+x2+y(x)2 a+y(x)
x
(
a2−1

)


a c1√
−a2x2 + a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x) + x2 + y(x)2

(a2 − 1)2 x2

= 0

x− e−
arcsinh

√−a2x2+x2+y(x)2 a−y(x)
x
(
a2−1

)


a c1√
−a2x2 − a2y(x)2 + 2

√
−a2x2 + x2 + y(x)2 ay(x)− x2 − y(x)2

(a2 − 1)2 x2

= 0
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3 Solution by Mathematica
Time used: 1.829 (sec). Leaf size: 395� �
DSolve[-y[x] + x*y'[x] + a*x*Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



a

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

+ log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)
− 2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1


2 (a2 − 1) = a log (x− a2x)

1− a2

+ c1, y(x)



Solve



2iArcTan

 y(x)

x

√
a2 − y(x)2

x2 − 1

+ a

log

−

(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2− iy(x)
x

−1


a3
(

y(x)
x

−i
)

− log


(
a2−1

)a

√
a2 − y(x)2

x2 − 1 +a2+ iy(x)
x

−1


a3
(

y(x)
x

+i
)

+ log
(

y(x)2
x2 + 1

)


2 (a2 − 1) = a log (x− a2x)
1− a2

+ c1, y(x)
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53.1.558 problem 559
Internal problem ID [8139]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 559.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, class A], _rational, _dAlembert]

Solve

y

√
(y′)2 + 1 − ayy′ − ax = 0

3 Solution by Maple
Time used: 0.613 (sec). Leaf size: 392� �
dsolve(y(x)*(diff(y(x),x)^2+1)^(1/2)-a*y(x)*diff(y(x),x)-a*x=0,y(x), singsol=all)� �

x− e
∫ −a2x+

√
a2y(x)2+a2x2−y(x)2(

a2−1
)
y(x)

(
a
√

_a2+1 −_a
)
a√

_a2+1
(
−a_a+

√
_a2+1

)(
−a_a2+

√
_a2+1 _a−a

)d_a

c1 = 0

x− e
∫−

a2x+
√

a2y(x)2+a2x2−y(x)2(
a2−1

)
y(x)

(
a
√

_a2+1 −_a
)
a√

_a2+1
(
−a_a+

√
_a2+1

)(
−a_a2+

√
_a2+1 _a−a

)d_a

c1 = 0

y(x) = RootOf

− ln(x) +
∫ _Z

(
−_a2a2 + _a2 − a2 +

√
_a2a2 − _a2 + a2

)
_a

_a4a2 − _a4 + 2_a2a2 − _a2 + a2
d_a

+ c1

x

y(x) = RootOf

− ln(x)−

∫ _Z
(
_a2a2 − _a2 + a2 +

√
_a2a2 − _a2 + a2

)
_a

_a4a2 − _a4 + 2_a2a2 − _a2 + a2
d_a


+ c1

x
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3 Solution by Mathematica
Time used: 7.275 (sec). Leaf size: 251� �
DSolve[-(a*x) - a*y[x]*y'[x] + y[x]*Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
(a2 − 1)3 (−x2)− 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) →

√
(a2 − 1)3 (−x2)− 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) → −

√
(a2 − 1)3 (−x2) + 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3

y(x) →

√
(a2 − 1)3 (−x2) + 2 (a2 − 1)xe(a2−1)c1 + e2(a2−1)c1√

(a2 − 1)3
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53.1.559 problem 560
Internal problem ID [8140]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 560.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

ay

√
(y′)2 + 1 − 2yy′x+ y2 − x2 = 0

7 Solution by Maple� �
dsolve(a*y(x)*(diff(y(x),x)^2+1)^(1/2)-2*x*y(x)*diff(y(x),x)+y(x)^2-x^2=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 27.782 (sec). Leaf size: 135� �
DSolve[-x^2 + y[x]^2 - 2*x*y[x]*y'[x] + a*y[x]*Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

4x2 − a2(2 + c1x)2√
−4 + a2c12

y(x) →
√
4x2 − a2(2 + c1x)2√

−4 + a2c12

y(x) → −
√
−a2x2
√
a2

y(x) →
√
−a2x2
√
a2
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53.1.560 problem 561
Internal problem ID [8141]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 561.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

f
(
x2 + y2

)√
(y′)2 + 1 − y′x+ y = 0

3 Solution by Maple
Time used: 0.48 (sec). Leaf size: 84� �
dsolve(f(y(x)^2+x^2)*(diff(y(x),x)^2+1)^(1/2)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = RootOf

f
(
_Z 2 + x2)√_Z 2 + x2

_Z 2 _Z + x2 + _Z 2


y(x) = x

tan

RootOf

−2_Z +
∫ x2

(
tan2(_Z)+1

)
tan(_Z)2 f(_a)√

−f (_a)2 + _a _a

d_a + 2c1


3 Solution by Mathematica
Time used: 3.992 (sec). Leaf size: 2138� �
DSolve[y[x] - x*y'[x] + f[x^2 + y[x]^2]*Sqrt[1 + y'[x]^2]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.1.561 problem 562
Internal problem ID [8142]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 562.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

Solve

a
(
(y′)3 + 1

) 1
3 + bxy′ − y = 0

3 Solution by Maple
Time used: 0.675 (sec). Leaf size: 3961� �
dsolve(a*(diff(y(x),x)^3+1)^(1/3)+b*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �
x

−

2b2x2y(x)
(
−4b6x6 − 8a3b3x3 − 4b3x3y(x)3 + 4

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6 b3x3 − 4a6 + 4y(x)3a3 + 4a3

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6

) 1
3 − 4bxy(x)2a2 + a

(
−4b6x6 − 8a3b3x3 − 4b3x3y(x)3 + 4

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6 b3x3 − 4a6 + 4y(x)3a3 + 4a3

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6

) 2
3

2 (b3x3 + a3)
(
−4b6x6 − 8a3b3x3 − 4b3x3y(x)3 + 4

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6 b3x3 − 4a6 + 4y(x)3a3 + 4a3

√
b6x6 + 2a3b3x3 + 2b3x3y(x)3 + a6 − 2y(x)3a3 + y(x)6

) 1
3


− b

b−1


∫ 2b2x2y(x)

(
−4b6x6−8a3b3x3−4b3x3y(x)3+4

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6 b3x3−4a6+4y(x)3a3+4a3

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6

) 1
3 −4bxy(x)2a2+a

(
−4b6x6−8a3b3x3−4b3x3y(x)3+4

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6 b3x3−4a6+4y(x)3a3+4a3

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6

) 2
3

2
(
b3x3+a3

)(
−4b6x6−8a3b3x3−4b3x3y(x)3+4

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6 b3x3−4a6+4y(x)3a3+4a3

√
b6x6+2a3b3x3+2b3x3y(x)3+a6−2y(x)3a3+y(x)6

) 1
3

− _a1+
b

b−1a

(b− 1) (_a3 + 1)
2
3
d_a + c1

 = 0

Expression too large to display
Expression too large to display
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3 Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 84� �
DSolve[-y[x] + b*x*y'[x] + a*(1 + y'[x]^3)^(1/3)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


x=K[1]

b
1−b

a
∫ K[1]

2b−1
b−1

(K[1]3+1)2/3
dK[1]

1− b
+c1

 , y(x)= a 3
√
K[1]3 + 1 +bxK[1]

 , {K[1], y(x)}
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53.1.562 problem 563
Internal problem ID [8143]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 563.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Solve

ln (y′) + xy′ + ay + b = 0

3 Solution by Maple
Time used: 0.556 (sec). Leaf size: 66� �
dsolve(ln(diff(y(x),x))+x*diff(y(x),x)+a*y(x)+b=0,y(x), singsol=all)� �

−
(
e−ay(x)−LambertW

(
x e−ay(x)−b

)
−b
)− 1

a+1
c1 + x− eay(x)+LambertW

(
x e−ay(x)−b

)
+b

a
= 0

3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 59� �
DSolve[b + Log[y'[x]] + a*y[x] + x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
a

(
(a+ 1) log

(
1− aProductLog

(
xe−ay(x)−b

))
a2

+
ProductLog

(
xe−ay(x)−b

)
a

)

+ ay(x) = c1, y(x)
]
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53.1.563 problem 564
Internal problem ID [8144]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 564.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

Solve

ln (y′) + a(xy′ − y) = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 36� �
dsolve(ln(diff(y(x),x))+a*(x*diff(y(x),x)-y(x))=0,y(x), singsol=all)� �

y(x) =
ln
(
− 1

ax

)
a

− 1
a

y(x) = c1x+ ln (c1)
a

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 36� �
DSolve[Log[y'[x]] + a*(-y[x] + x*y'[x])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(c1)
a

+ c1x

y(x) →
log
(
− 1

ax

)
− 1

a
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53.1.564 problem 565
Internal problem ID [8145]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 565.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y ln (y′) + y′ − y ln(y)− yx = 0

3 Solution by Maple
Time used: 0.375 (sec). Leaf size: 17� �
dsolve(y(x)*ln(diff(y(x),x))+diff(y(x),x)-y(x)*ln(y(x))-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
LambertW

(
ex
)(

LambertW
(
ex
)
+2
)

2

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 24� �
DSolve[-(x*y[x]) - Log[y[x]]*y[x] + Log[y'[x]]*y[x] + y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
1
2ProductLog(e

x)(ProductLog(ex)+2)
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53.1.565 problem 566
Internal problem ID [8146]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 566.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

sin (y′) + y′ − x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 16� �
dsolve(sin(diff(y(x),x))+diff(y(x),x)-x=0,y(x), singsol=all)� �

y(x) =
∫

RootOf (sin (_Z ) + _Z − x) dx+ c1

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 38� �
DSolve[-x + Sin[y'[x]] + y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x=K[1]+sin(K[1]), y(x) = K[1]2
2 +K[1] sin(K[1])+cos(K[1])+c1

}
, {y(x), K[1]}

]
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53.1.566 problem 567
Internal problem ID [8147]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 567.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

a cos (y′) + y′b+ x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 18� �
dsolve(a*cos(diff(y(x),x))+b*diff(y(x),x)+x=0,y(x), singsol=all)� �

y(x) =
∫

RootOf (a cos (_Z ) + _Zb+ x) dx+ c1

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 49� �
DSolve[x + a*Cos[y'[x]] + b*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = a sin(K[1])− aK[1] cos(K[1])− 1
2bK[1]2

+ c1, x = −a cos(K[1])− bK[1]
}
, {y(x), K[1]}

]
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53.1.567 problem 568
Internal problem ID [8148]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 568.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve

(y′)2 sin (y′)− y = 0

3 Solution by Maple
Time used: 0.29 (sec). Leaf size: 32� �
dsolve(diff(y(x),x)^2*sin(diff(y(x),x))-y(x)=0,y(x), singsol=all)� �

y(x) = 0

x−

(∫ y(x) 1
RootOf

(
_Z 2 sin (_Z )− _a

)d_a)− c1 = 0

3 Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 34� �
DSolve[-y[x] + Sin[y'[x]]*y'[x]^2==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

x = K[1] sin(K[1])− cos(K[1]) + c1, y(x) = K[1]2 sin(K[1])
}
, {y(x), K[1]}

]
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53.1.568 problem 569
Internal problem ID [8149]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 569.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_Clairaut]

Solve (
(y′)2 + 1

) (
sin2 (xy′ − y)

)
− 1 = 0

3 Solution by Maple
Time used: 0.459 (sec). Leaf size: 147� �
dsolve((diff(y(x),x)^2+1)*sin(x*diff(y(x),x)-y(x))^2-1=0,y(x), singsol=all)� �

y(x) = −
√
1− x

√
1
x

x− arcsin
(√

1
x

x

)

y(x) =
√
1− x

√
1
x

x+ arcsin
(√

1
x

x

)

y(x) = −
√
x+ 1

√
−1
x

x− arcsin
(√

−1
x

x

)

y(x) =
√
x+ 1

√
−1
x

x+ arcsin
(√

−1
x

x

)

y(x) = c1x− arcsin

 1√
c21 + 1



y(x) = c1x+ arcsin

 1√
c21 + 1
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3 Solution by Mathematica
Time used: 0.353 (sec). Leaf size: 71� �
DSolve[-1 + Sin[y[x] - x*y'[x]]^2*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
2ArcCos

(
1− 2

1 + c12

)
y(x) → 1

2ArcCos
(
1− 2

1 + c12

)
+ c1x

y(x) → −π

2

y(x) → π

2
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53.1.569 problem 570
Internal problem ID [8150]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 570.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Solve (
(y′)2 + 1

)
(arctan (y′) + ax) + y′ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 30� �
dsolve((diff(y(x),x)^2+1)*(arctan(diff(y(x),x))+a*x)+diff(y(x),x)=0,y(x), singsol=all)� �
y(x) =

∫
tan

(
RootOf

(
ax
(
tan2 (_Z )

)
+
(
tan2 (_Z )

)
_Z + ax+ tan (_Z ) + _Z

))
dx+ c1

3 Solution by Mathematica
Time used: 1.191 (sec). Leaf size: 58� �
DSolve[y'[x] + (a*x + ArcTan[y'[x]])*(1 + y'[x]^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = 1
a (K[1]2 + 1)

+ c1, x = K[1]2(−ArcTan(K[1]))− ArcTan(K[1])−K[1]
a (K[1]2 + 1)

}
, {y(x), K[1]}

]
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53.1.570 problem 571
Internal problem ID [8151]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 571.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

a xnf(y′) + y′x− y = 0

3 Solution by Maple
Time used: 0.984 (sec). Leaf size: 199� �
dsolve(a*x^n*f(diff(y(x),x))+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �
y(_T )= a


−

−c1an+
(∫

f(_T )−
1
n d_T

)
n−

(∫
f(_T )−

1
n d_T

)
f (_T )na


1

n−1

f(_T )
1

n(n−1)


n

f(_T )

+_T

−
−c1an+

(∫
f(_T )−

1
n d_T

)
n−

(∫
f(_T )−

1
n d_T

)
f (_T )na


1

n−1

f(_T )
1

n(n−1) , x(_T )=

−
−c1an+

(∫
f(_T )−

1
n d_T

)
n−

(∫
f(_T )−

1
n d_T

)
f (_T )na


1

n−1

f(_T )
1

n(n−1)


3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 124� �
DSolve[a*x^n*f[y'[x]] - y[x] + x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[{

y(x) = axnf(K[1])

+xK[1], x=
(
nf(K[1]) 1

n
−1
∫ K[1]

1
−f(K[2])n−1

n
−1

an
dK[2]−f(K[1]) 1

n
−1
∫ K[1]

1
−f(K[2])n−1

n
−1

an
dK[2]+c1f(K[1]) 1

n
−1

)
1

n−1

}
, {y(x), K[1]}

]

10532



53.1. Chapter 1, linear first order CHAPTER 53. DIFFERENTIAL . . .

53.1.571 problem 572
Internal problem ID [8152]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 572.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

(xy′ − y)n f(y′) + yg(y′) + xh(y′) = 0

7 Solution by Maple� �
dsolve((x*diff(y(x),x)-y(x))^n*f(diff(y(x),x))+y(x)*g(diff(y(x),x))+x*h(diff(y(x),x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*h[y'[x]] + g[y'[x]]*y[x] + f[y'[x]]*(-y[x] + x*y'[x])^n==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.572 problem 573
Internal problem ID [8153]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 573.
ODE order: 1.
ODE degree: 2.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

f
(
x(y′)2

)
+ 2y′x− y = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 24� �
dsolve(f(x*diff(y(x),x)^2)+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1 + 2
√
x RootOf

(
−f
(
_Z 2)− 2_Z + c1 + c2

)
3 Solution by Mathematica
Time used: 0.61 (sec). Leaf size: 48� �
DSolve[f[x*y'[x]^2] - y[x] + 2*x*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → f(c1)− 2√c1
√
x

y(x) → f(c1) + 2√c1
√
x

y(x) → f(0)
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53.1.573 problem 574
Internal problem ID [8154]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 574.
ODE order: 1.
ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

f

(
x− 3(y′)2

2

)
+ (y′)3 − y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 67� �
dsolve(f(x-3/2*diff(y(x),x)^2)+diff(y(x),x)^3-y(x)=0,y(x), singsol=all)� �

y(x) = f(c1)−
2
√
−6c31 + 18c21x− 18c1x2 + 6x3

9

y(x) = f(c1) +
2
√
−6c31 + 18c21x− 18c1x2 + 6x3

9

3 Solution by Mathematica
Time used: 1.188 (sec). Leaf size: 62� �
DSolve[f[x - (3*y'[x]^2)/2] - y[x] + y'[x]^3==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9

(
9f(c1) + 2

√
6 (x− c1)3/2

)
y(x) → 1

9

(
9f(c1)− 2

√
6 (x− c1)3/2

)
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53.1.574 problem 575
Internal problem ID [8155]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 575.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′f
(
yy′x− y2

)
− y′x2 + yx = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*f(x*y(x)*diff(y(x),x)-y(x)^2)-x^2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y[x] - x^2*y'[x] + f[-y[x]^2 + x*y[x]*y'[x]]*y'[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.1.575 problem 576
Internal problem ID [8156]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, linear first order
Problem number: 576.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

φ(f(x, y, y′) , g(x, y, y′)) = 0

7 Solution by Maple� �
dsolve(phi(f(x,y(x),diff(y(x),x)),g(x,y(x),diff(y(x),x)))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[phi[f[x, y[x], y'[x]], g[x, y[x], y'[x]]]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2 Chapter 1, Additional non-linear first order
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53.2.1 problem 577
Internal problem ID [8157]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 577.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _dAlembert]

Solve

y′ − F

(
y

a+ x

)
= 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = F(y(x)/(x+a)),y(x), singsol=all)� �

y(x) = −RootOf
(∫ _Z 1

F (−_a) + _ad_a + ln (a+ x) + c1

)
(a+ x)

3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 243� �
DSolve[y'[x] == F[y[x]/(a + x)],y[x],x,IncludeSingularSolutions -> True]� �

Solve
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−
∫ x

1

 F ′
(

K[2]
a+K[1]

)
(a+K[1])

(
aF
(

K[2]
a+K[1]

)
+K[1]F

(
K[2]

a+K[1]

)
−K[2]

)−F
(

K[2]
a+K[1]

)(
aF ′

(
K[2]

a+K[1]

)
a+K[1] +

K[1]F ′
(

K[2]
a+K[1]

)
a+K[1] − 1

)
(
aF
(

K[2]
a+K[1]

)
+K[1]F

(
K[2]

a+K[1]

)
−K[2]

)2
 dK[1]

 dK[2]

+
∫ x

1

F
(

y(x)
a+K[1]

)
aF
(

y(x)
a+K[1]

)
+K[1]F

(
y(x)

a+K[1]

)
− y(x)

dK[1] = c1, y(x)
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53.2.2 problem 578
Internal problem ID [8158]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 578.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − 2x− F
(
−x2 + y

)
= 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 2*x+F(y(x)-x^2),y(x), singsol=all)� �

y(x) = x2 +RootOf
(
−x+

∫ _Z 1
F (_a)d_a + c1

)

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 100� �
DSolve[y'[x] == 2*x + F[-x^2 + y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1
−
F (K[2]− x2)

∫ x

1 −2K[1]F ′(K[2]−K[1]2
)

F (K[2]−K[1]2)2 dK[1] + 1
F (K[2]− x2) dK[2]

+
∫ x

1

(
2K[1]

F (y(x)−K[1]2) + 1
)
dK[1] = c1, y(x)
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53.2.3 problem 579
Internal problem ID [8159]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 579.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ + ax

2 − F

(
y + x2a

4 + bx

2

)
= 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = -1/2*a*x+F(y(x)+1/4*a*x^2+1/2*b*x),y(x), singsol=all)� �

y(x) = −a x2

4 − bx

2 + RootOf
(
−x+ 2

(∫ _Z 1
2F (_a) + b

d_a
)
+ c1

)
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3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 514� �
DSolve[y'[x] == -1/2*(a*x) + F[(b*x)/2 + (a*x^2)/4 + y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
b
∫ x

1

(
2aK[1]F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)(
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
))2 + 2F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
) − 4F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
)
F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)(
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
))2

)
dK[1] + 2F

(
ax2

4 + bx
2 +K[2]

) ∫ x

1

(
2aK[1]F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)(
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
))2 + 2F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
) − 4F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
)
F ′( 1

4aK[1]2+ 1
2 bK[1]+K[2]

)(
b+2F

( 1
4aK[1]2+ 1

2 bK[1]+K[2]
))2

)
dK[1] + 2

b+ 2F
(
ax2

4 + bx
2 +K[2]

) dK[2]

+
∫ x

1

(
2F
(1
4aK[1]2 + 1

2bK[1] + y(x)
)

b+ 2F
(1
4aK[1]2 + 1

2bK[1] + y(x)
)

− aK[1]
b+ 2F

(1
4aK[1]2 + 1

2bK[1] + y(x)
)) dK[1] = c1, y(x)
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53.2.4 problem 580
Internal problem ID [8160]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 580.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − F
(
y e−bx

)
ebx = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = F(y(x)*exp(-b*x))*exp(b*x),y(x), singsol=all)� �

y(x) = RootOf
(
−x+

∫ _Z 1
F (_a)− _abd_a + c1

)
ebx

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 203� �
DSolve[y'[x] == E^(b*x)*F[y[x]/E^(b*x)],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
1

bK[2]− ebxF (e−bxK[2])

−
∫ x

1

(
F ′(e−bK[1]K[2]

)
ebK[1]F (e−bK[1]K[2])− bK[2]−

ebK[1]F
(
e−bK[1]K[2]

) (
F ′(e−bK[1]K[2]

)
− b
)

(ebK[1]F (e−bK[1]K[2])− bK[2])2

)
dK[1]

)
dK[2]

+
∫ x

1

ebK[1]F
(
e−bK[1]y(x)

)
ebK[1]F (e−bK[1]y(x))− by(x)dK[1] = c1, y(x)

]
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53.2.5 problem 581
Internal problem ID [8161]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 581.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
1 + 2F

(
4x2y+1
4x2

)
x

2x3 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = 1/2*(1+2*F(1/4*(4*x^2*y(x)+1)/x^2)*x)/x^3,y(x), singsol=all)� �

y(x) = 4RootOf (F (_Z ))x2 − 1
4x2

y(x) =
4RootOf

((∫ _Z 1
F (_a)d_a

)
x+ c1x+ 1

)
x2 − 1

4x2
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3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 144� �
DSolve[y'[x] == (1/2 + x*F[(1/4 + x^2*y[x])/x^2])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1
−

F
(

K[2]x2+ 1
4

x2

) ∫ x

1 −
F ′
(

K[2]K[1]2+1
4

K[1]2

)
2F
(

K[2]K[1]2+1
4

K[1]2

)2
K[1]3

dK[1] + 1

F
(

K[2]x2+ 1
4

x2

) dK[2]

+
∫ x

1

 1
K[1]2 + 1

2K[1]3F
(

y(x)K[1]2+ 1
4

K[1]2

)
 dK[1] = c1, y(x)
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53.2.6 problem 582
Internal problem ID [8162]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 582.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
1 + F

(
yax+1
ax

)
a x2

a x2 = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = (1+F((y(x)*a*x+1)/a/x)*a*x^2)/a/x^2,y(x), singsol=all)� �

y(x) = RootOf (F (_Z )) ax− 1
ax

y(x) =
RootOf

(
−x+

∫ _Z 1
F (_a)d_a + c1

)
ax− 1

ax

3 Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 142� �
DSolve[y'[x] == (1 + a*x^2*F[(1 + a*x*y[x])/(a*x)])/(a*x^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1
−
F
(

axK[2]+1
ax

) ∫ x

1
F ′
(

aK[1]K[2]+1
aK[1]

)
aF
(

aK[1]K[2]+1
aK[1]

)2
K[1]2

dK[1]− 1

F
(

axK[2]+1
ax

) dK[2]

+
∫ x

1

−1− 1
aK[1]2F

(
aK[1]y(x)+1

aK[1]

)
 dK[1] = c1, y(x)
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53.2.7 problem 583
Internal problem ID [8163]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 583.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +

(
x2a− 2F

(
y + x4a

8

))
x

2 = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = -1/2*(a*x^2-2*F(y(x)+1/8*a*x^4))*x,y(x), singsol=all)� �

y(x) = −a x4

8 + RootOf (F (_Z ))

y(x) = −a x4

8 + RootOf
(
−x2 + 2

(∫ _Z 1
F (_a)d_a

)
+ 2c1

)

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 126� �
DSolve[y'[x] == -1/2*(x*(a*x^2 - 2*F[(a*x^4)/8 + y[x]])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1
−
F
(

ax4

8 +K[2]
) ∫ x

1
aK[1]3F ′( 1

8aK[1]4+K[2]
)

2F
( 1
8aK[1]4+K[2]

)2 dK[1] + 1

F
(
ax4

8 +K[2]
) dK[2]

+
∫ x

1

(
K[1]− aK[1]3

2F
(1
8aK[1]4 + y(x)

)) dK[1] = c1, y(x)
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53.2.8 problem 584
Internal problem ID [8164]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 584.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − 2a
y + 2F (y2 − 4ax) a = 0

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = 2*a/(y(x)+2*F(y(x)^2-4*a*x)*a),y(x), singsol=all)� �

y(x)
2a +

∫ y(x)2−4ax 1
F (_a)d_a

8a2 − c1 = 0

3 Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 115� �
DSolve[y'[x] == (2*a)/(2*a*F[-4*a*x + y[x]^2] + y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 K[2]
4a2F (K[2]2 − 4ax) −

2a
∫ x

1
K[2]F ′(K[2]2−4aK[1]

)
aF (K[2]2−4aK[1])2 dK[1]− 1

2a

 dK[2]

+
∫ x

1
− 1
2aF (y(x)2 − 4aK[1])dK[1] = c1, y(x)
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53.2.9 problem 585
Internal problem ID [8165]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 585.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − F (ln (ln(y))− ln(x)) y = 0

3 Solution by Maple
Time used: 0.26 (sec). Leaf size: 168� �
dsolve(diff(y(x),x) = F(ln(ln(y(x)))-ln(x))*y(x),y(x), singsol=all)� �
∫ x

_b

F (ln (ln (y(x)))− ln (_a))
_aF (ln (ln (y(x)))− ln (_a))− ln (y(x))d_a

+
∫ y(x)

− 1
_f (xF (ln (ln (_f ))− ln(x))− ln (_f ))

−

∫ x

_b

−
F (ln (ln (_f ))− ln (_a))

(_aD(F )(ln(ln(_f ))−ln(_a))
_f ln(_f ) − 1

_f

)
(_aF (ln (ln (_f ))− ln (_a))− ln (_f ))2

+ D(F ) (ln (ln (_f ))− ln (_a))
(_aF (ln (ln (_f ))− ln (_a))− ln (_f ))_f ln (_f )

 d_a

 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 205� �
DSolve[y'[x] == F[-Log[x] + Log[Log[y[x]]]]*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 1
K[2](xF (log(log(K[2]))− log(x))− log(K[2]))

−
∫ x

1

F (log(log(K[2]))− log(K[1]))
(

K[1]F ′(log(log(K[2]))−log(K[1]))
K[2] log(K[2]) − 1

K[2]

)
(F (log(log(K[2]))− log(K[1]))K[1]− log(K[2]))2 − F ′(log(log(K[2]))− log(K[1]))

K[2](F (log(log(K[2]))− log(K[1]))K[1]− log(K[2])) log(K[2])

 dK[1]

 dK[2]

+
∫ x

1
− F (log(log(y(x)))− log(K[1]))
F (log(log(y(x)))− log(K[1]))K[1]− log(y(x))dK[1] = c1, y(x)
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53.2.10 problem 586
Internal problem ID [8166]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 586.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F

(
y√

x2 + 1

)
x

√
x2 + 1

= 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) = F(y(x)/(x^2+1)^(1/2))*x/(x^2+1)^(1/2),y(x), singsol=all)� �

y(x) = RootOf
(
−F

(
_Z√
x2 + 1

)√
x2 + 1 + _Z

)

y(x) = RootOf
(
− ln

(
x2 + 1

)
+ 2
(∫ _Z 1

F (_a)− _ad_a
)
+ 2c1

)√
x2 + 1
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3 Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 975� �
DSolve[y'[x] == (x*F[y[x]/Sqrt[1 + x^2]])/Sqrt[1 + x^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ x

1

−
K[1]

√
K[1]2 + 1 F

(
y(x)√

K[1]2 + 1

)3

y(x)
(
K[1]2F

(
y(x)√

K[1]2 + 1

)2

+ F

(
y(x)√

K[1]2 + 1

)2

− y(x)2
)

−
K[1]F

(
y(x)√

K[1]2 + 1

)2

K[1]2F
(

y(x)√
K[1]2 + 1

)2

+ F

(
y(x)√

K[1]2 + 1

)2

− y(x)2

+
K[1]F

(
y(x)√

K[1]2 + 1

)
√

K[1]2 + 1 y(x)

 dK[1]

+
∫ y(x)

1


−

√
x2 + 1 F

(
K[2]√
x2 + 1

)
−x2F

(
K[2]√
x2 + 1

)2

− F

(
K[2]√
x2 + 1

)2

+K[2]2

−
∫ x

1



K[1]
√

K[1]2 + 1

2F

 K[2]√
K[1]2 + 1

F ′

 K[2]√
K[1]2 + 1

K[1]2√
K[1]2 + 1

− 2K[2] +
2F

 K[2]√
K[1]2 + 1

F ′

 K[2]√
K[1]2 + 1

√
K[1]2 + 1

F

(
K[2]√

K[1]2 + 1

)3

K[2]
(
K[1]2F

(
K[2]√

K[1]2 + 1

)2

+ F

(
K[2]√

K[1]2 + 1

)2

−K[2]2
)2 +

K[1]
√

K[1]2 + 1 F

(
K[2]√

K[1]2 + 1

)3

K[2]2
(
K[1]2F

(
K[2]√

K[1]2 + 1

)2

+ F

(
K[2]√

K[1]2 + 1

)2

−K[2]2
)−

3K[1]F ′
(

K[2]√
K[1]2 + 1

)
F

(
K[2]√

K[1]2 + 1

)2

K[2]
(
K[1]2F

(
K[2]√

K[1]2 + 1

)2

+ F

(
K[2]√

K[1]2 + 1

)2

−K[2]2
)+

K[1]

2F

 K[2]√
K[1]2 + 1

F ′

 K[2]√
K[1]2 + 1

K[1]2√
K[1]2 + 1

− 2K[2] +
2F

 K[2]√
K[1]2 + 1

F ′

 K[2]√
K[1]2 + 1

√
K[1]2 + 1

F

(
K[2]√

K[1]2 + 1

)2

(
K[1]2F

(
K[2]√

K[1]2 + 1

)2

+ F

(
K[2]√

K[1]2 + 1

)2

−K[2]2
)2 −

2K[1]F ′
(

K[2]√
K[1]2 + 1

)
F

(
K[2]√

K[1]2 + 1

)
√

K[1]2 + 1
(
K[1]2F

(
K[2]√

K[1]2 + 1

)2

+ F

(
K[2]√

K[1]2 + 1

)2

−K[2]2
)−

K[1]F
(

K[2]√
K[1]2 + 1

)
√

K[1]2 + 1 K[2]2
+
K[1]F ′

(
K[2]√

K[1]2 + 1

)
(K[1]2 + 1)K[2]


dK[1]

− K[2]

−x2F

(
K[2]√
x2 + 1

)2

− F

(
K[2]√
x2 + 1

)2

+K[2]2


dK[2] = c1, y(x)
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53.2.11 problem 587
Internal problem ID [8167]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 587.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −

(
x

3
2 + 2F

(
y − x3

6

))√
x

2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = 1/2*(x^(3/2)+2*F(y(x)-1/6*x^3))*x^(1/2),y(x), singsol=all)� �

∫ y(x)

_b

1
F
(
_a − x3

6

)d_a − 2x 3
2

3 − c1 = 0

3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 123� �
DSolve[y'[x] == (Sqrt[x]*(x^(3/2) + 2*F[-1/6*x^3 + y[x]]))/2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1
−
F
(
K[2]− x3

6

) ∫ x

1 −
K[1]2F ′

(
K[2]−K[1]3

6

)
2F
(
K[2]−K[1]3

6

)2 dK[1] + 1

F
(
K[2]− x3

6

) dK[2]

+
∫ x

1

 K[1]2

2F
(
y(x)− K[1]3

6

) +
√
K[1]

 dK[1] = c1, y(x)
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53.2.12 problem 588
Internal problem ID [8168]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 588.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − x+ F (−(x− y) (x+ y))
y

= 0

3 Solution by Maple
Time used: 0.568 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) = (x+F(-(x-y(x))*(x+y(x))))/y(x),y(x), singsol=all)� �

y(x) =
√
x2 +RootOf (F (_Z ))

y(x) = −
√

x2 +RootOf (F (_Z ))

y(x) =

√
x2 +RootOf

(
−2x+

∫ _Z 1
F (_a)d_a + 2c1

)

y(x) = −

√
x2 +RootOf

(
−2x+

∫ _Z 1
F (_a)d_a + 2c1

)
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3 Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 109� �
DSolve[y'[x] == (x + F[(-x + y[x])*(x + y[x])])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− K[2]
F ((K[2]− x)(x+K[2])) −

∫ x

1

−2K[1]K[2]F ′((K[2]−K[1])(K[1] +K[2]))
F ((K[2]−K[1])(K[1] +K[2]))2 dK[1]

)
dK[2]

+
∫ x

1

(
K[1]

F ((y(x)−K[1])(K[1] + y(x))) + 1
)
dK[1] = c1, y(x)

]
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53.2.13 problem 589
Internal problem ID [8169]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 589.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(
−−1+y ln(x)

y

)
y2

x
= 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = F(-(-1+y(x)*ln(x))/y(x))*y(x)^2/x,y(x), singsol=all)� �

y(x) = 1
ln(x) + RootOf (F (_Z ) + 1)∫ y(x)

_b

1(
F
(

1−_a ln(x)
_a

)
+ 1
)
_a2

d_a − ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 245� �
DSolve[y'[x] == (F[(1 - Log[x]*y[x])/y[x]]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 1(
−F

(
1−K[2] log(x)

K[2]

)
− 1
)
K[2]2

−
∫ x

1


(
− log(K[1])

K[2] − 1−K[2] log(K[1])
K[2]2

)
F ′
(

1−K[2] log(K[1])
K[2]

)
(
F
(

1−K[2] log(K[1])
K[2]

)
+ 1
)
K[1]

−
F
(

1−K[2] log(K[1])
K[2]

)(
− log(K[1])

K[2] − 1−K[2] log(K[1])
K[2]2

)
F ′
(

1−K[2] log(K[1])
K[2]

)
(
F
(

1−K[2] log(K[1])
K[2]

)
+ 1
)2

K[1]

 dK[1]

 dK[2]

+
∫ x

1

F
(

1−log(K[1])y(x)
y(x)

)
(
F
(

1−log(K[1])y(x)
y(x)

)
+ 1
)
K[1]

dK[1] = c1, y(x)
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53.2.14 problem 590
Internal problem ID [8170]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 590.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − x

−y + F (x2 + y2) = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 58� �
dsolve(diff(y(x),x) = x/(-y(x)+F(y(x)^2+x^2)),y(x), singsol=all)� �

y(x) =
√

−x2 +RootOf (F (_Z ))

y(x) = −
√
−x2 +RootOf (F (_Z ))

−y(x) +

(∫ x2+y(x)2 1
F (_a)d_a

)
2 − c1 = 0

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 94� �
DSolve[y'[x] == x/(F[x^2 + y[x]^2] - y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− K[2]
F (x2 +K[2]2) −

∫ x

1

2K[1]K[2]F ′(K[1]2 +K[2]2)
F (K[1]2 +K[2]2)2

dK[1] + 1
)
dK[2]

+
∫ x

1
− K[1]
F (K[1]2 + y(x)2)dK[1] = c1, y(x)

]
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53.2.15 problem 591
Internal problem ID [8171]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 591.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(

ay2+b x2

a

)
x

√
a y

= 0

3 Solution by Maple
Time used: 0.233 (sec). Leaf size: 171� �
dsolve(diff(y(x),x) = F((a*y(x)^2+b*x^2)/a)*x/a^(1/2)/y(x),y(x), singsol=all)� �

y(x) =

√
a
(
−b x2 + aRootOf

(
F (_Z ) a+ b

√
a
))

a

y(x) = −

√
a
(
−b x2 + aRootOf

(
F (_Z ) a+ b

√
a
))

a

y(x) =

√
a

(
−b x2 +RootOf

((∫ _Z 1
F (_a) a+ b

√
a
d_a

)
b a

3
2 − b x2 + 2c1a

)
a

)
a

y(x) = −

√
a

(
−b x2 +RootOf

((∫ _Z 1
F (_a) a+ b

√
a
d_a

)
b a

3
2 − b x2 + 2c1a

)
a

)
a
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3 Solution by Mathematica
Time used: 0.37 (sec). Leaf size: 253� �
DSolve[y'[x] == (x*F[(b*x^2 + a*y[x]^2)/a])/(Sqrt[a]*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− bK[2]
b+

√
a F

(
bx2+aK[2]2

a

)
−
∫ x

1

 2bK[1]K[2]F ′
(

bK[1]2+aK[2]2
a

)
√
a
(
b+

√
a F

(
bK[1]2+aK[2]2

a

))− 2bF
(

bK[1]2+aK[2]2
a

)
K[1]K[2]F ′

(
bK[1]2+aK[2]2

a

)
(
b+

√
a F

(
bK[1]2+aK[2]2

a

))2
 dK[1]

 dK[2]

+
∫ x

1

bF
(

bK[1]2+ay(x)2
a

)
K[1]

√
a
(
b+

√
a F

(
bK[1]2+ay(x)2

a

))dK[1] = c1, y(x)
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53.2.16 problem 592
Internal problem ID [8172]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 592.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
6x3 + 5

√
x + 5F

(
y − 2x3

5 − 2
√
x
)

5x = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = 1/5*(6*x^3+5*x^(1/2)+5*F(y(x)-2/5*x^3-2*x^(1/2)))/x,y(x), singsol=all)� �

∫ y(x)

_b

1
F
(
_a − 2x3

5 − 2
√
x
)d_a − ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 241� �
DSolve[y'[x] == (Sqrt[x] + (6*x^3)/5 + F[-2*Sqrt[x] - (2*x^3)/5 + y[x]])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

−

F
(
−2x3

5 − 2
√
x +K[2]

) ∫ x

1

−
6F ′

(
− 2

5K[1]3−2
√

K[1] +K[2]
)
K[1]2

5F
(
− 2

5K[1]3−2
√
K[1] +K[2]

)2 −
F ′
(
− 2

5K[1]3−2
√
K[1] +K[2]

)
F

(
− 2

5K[1]3−2
√

K[1] +K[2]
)2√

K[1]

 dK[1] + 1

F
(
−2x3

5 − 2
√
x +K[2]

) dK[2]

+
∫ x

1

 6K[1]2

5F
(
−2

5K[1]3 − 2
√

K[1] + y(x)
)

+ 1
F
(
−2

5K[1]3 − 2
√

K[1] + y(x)
)√

K[1]
+ 1

K[1]

 dK[1] = c1, y(x)
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53.2.17 problem 593
Internal problem ID [8173]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 593.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(
y

3
2 − 3 ex

2

)
ex

√
y

= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = F(y(x)^(3/2)-3/2*exp(x))/y(x)^(1/2)*exp(x),y(x), singsol=all)� �

∫ y(x)

_b

√
_a

F
(
_a 3

2 − 3 ex
2

)
− 1

d_a − ex − c1 = 0

3 Solution by Mathematica
Time used: 0.33 (sec). Leaf size: 221� �
DSolve[y'[x] == (E^x*F[(-3*E^x)/2 + y[x]^(3/2)])/Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 √
K[2]

F
(
K[2]3/2 − 3ex

2

)
− 1

−
∫ x

1

3eK[1]F
(
K[2]3/2 − 3eK[1]

2

)√
K[2] F ′

(
K[2]3/2 − 3eK[1]

2

)
2
(
F
(
K[2]3/2 − 3eK[1]

2

)
− 1
)2 −

3eK[1]
√
K[2] F ′

(
K[2]3/2 − 3eK[1]

2

)
2
(
F
(
K[2]3/2 − 3eK[1]

2

)
− 1
)

 dK[1]

 dK[2]+
∫ x

1
−
eK[1]F

(
y(x)3/2 − 3eK[1]

2

)
F
(
y(x)3/2 − 3eK[1]

2

)
− 1

dK[1] = c1, y(x)
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53.2.18 problem 594
Internal problem ID [8174]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 594.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(
−−y2+b

x2

)
x

y
= 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 95� �
dsolve(diff(y(x),x) = F(-(-y(x)^2+b)/x^2)*x/y(x),y(x), singsol=all)� �

y(x) = RootOf
(
−F

(
_Z 2 − b

x2

)
x2 + _Z 2 − b

)

y(x) =

√
RootOf

(
−2 ln(x) +

∫ _Z 1
F (_a)− _ad_a + 2c1

)
x2 + b

y(x) = −

√
RootOf

(
−2 ln(x) +

∫ _Z 1
F (_a)− _ad_a + 2c1

)
x2 + b
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3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 236� �
DSolve[y'[x] == (x*F[(-b + y[x]^2)/x^2])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− K[2]
−F

(
K[2]2−b

x2

)
x2 +K[2]2 − b

−
∫ x

1

F
(

K[2]2−b
K[1]2

)
K[1]

(
2K[2]F ′

(
K[2]2−b
K[1]2

)
− 2K[2]

)
(
F
(

K[2]2−b
K[1]2

)
K[1]2 −K[2]2 + b

)2 −
2K[2]F ′

(
K[2]2−b
K[1]2

)
K[1]

(
F
(

K[2]2−b
K[1]2

)
K[1]2 −K[2]2 + b

)
 dK[1]

 dK[2]

+
∫ x

1
−

F
(

y(x)2−b
K[1]2

)
K[1]

F
(

y(x)2−b
K[1]2

)
K[1]2 − y(x)2 + b

dK[1] = c1, y(x)
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53.2.19 problem 595
Internal problem ID [8175]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 595.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(

xy2+1
x

)
yx2 = 0

3 Solution by Maple
Time used: 2.036 (sec). Leaf size: 117� �
dsolve(diff(y(x),x) = F((x*y(x)^2+1)/x)/y(x)/x^2,y(x), singsol=all)� �

y(x) =
√

x (RootOf (2F (_Z )− 1)x− 1)
x

y(x) = −
√

x (RootOf (2F (_Z )− 1)x− 1)
x

y(x) =

√
x

(
RootOf

((∫ _Z 1
−1 + 2F (_a)d_a

)
x+ c1x+ 1

)
x− 1

)
x

y(x) = −

√
x

(
RootOf

((∫ _Z 1
−1 + 2F (_a)d_a

)
x+ c1x+ 1

)
x− 1

)
x
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3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 204� �
DSolve[y'[x] == F[(1 + x*y[x]^2)/x]/(x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 K[2]
2F
(

xK[2]2+1
x

)
− 1

−
∫ x

1

4F
(

K[1]K[2]2+1
K[1]

)
K[2]F ′

(
K[1]K[2]2+1

K[1]

)
(
2F
(

K[1]K[2]2+1
K[1]

)
− 1
)2

K[1]2
−

2K[2]F ′
(

K[1]K[2]2+1
K[1]

)
(
2F
(

K[1]K[2]2+1
K[1]

)
− 1
)
K[1]2

 dK[1]

 dK[2]

+
∫ x

1
−

F
(

K[1]y(x)2+1
K[1]

)
(
2F
(

K[1]y(x)2+1
K[1]

)
− 1
)
K[1]2

dK[1] = c1, y(x)
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53.2.20 problem 596
Internal problem ID [8176]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 596.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − −2x2 + x+ F (y + x2 − x)
x

= 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (-2*x^2+x+F(y(x)+x^2-x))/x,y(x), singsol=all)� �

y(x) = −x2 + x+RootOf (F (_Z ))

y(x) = −x2 +RootOf
(
− ln(x) +

∫ _Z 1
F (_a)d_a + c1

)
+ x

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 156� �
DSolve[y'[x] == (x - 2*x^2 + F[-x + x^2 + y[x]])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
F (x2 − x+K[2])

∫ x

1

(
2K[1]F ′(K[1]2−K[1]+K[2]

)
F (K[1]2−K[1]+K[2])2 − F ′(K[1]2−K[1]+K[2]

)
F (K[1]2−K[1]+K[2])2

)
dK[1] + 1

F (x2 − x+K[2]) dK[2]

+
∫ x

1

(
− 2K[1]
F (K[1]2 −K[1] + y(x))

+ 1
F (K[1]2 −K[1] + y(x)) +

1
K[1]

)
dK[1] = c1, y(x)


10577



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.21 problem 597
Internal problem ID [8177]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 597.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − 2a
x2
(
−y + 2F

(
xy2−4a

x

)
a
) = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 78� �
dsolve(diff(y(x),x) = 2*a/x^2/(-y(x)+2*F((x*y(x)^2-4*a)/x)*a),y(x), singsol=all)� �

y(x) =
√
x (RootOf (F (_Z ))x+ 4a)

x

y(x) = −
√
x (RootOf (F (_Z ))x+ 4a)

x

−y(x)
2a +

∫ y(x)2− 4a
x 1

F (_a)d_a
8a2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 130� �
DSolve[y'[x] == (2*a)/(x^2*(2*a*F[(-4*a + x*y[x]^2)/x] - y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− K[2]
2aF

(
xK[2]2−4a

x

) −
∫ x

1

2K[2]F ′
(

K[1]K[2]2−4a
K[1]

)
F
(

K[1]K[2]2−4a
K[1]

)2
K[1]2

dK[1] + 1

 dK[2]

+
∫ x

1
− 1
F
(

K[1]y(x)2−4a
K[1]

)
K[1]2

dK[1] = c1, y(x)
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53.2.22 problem 598
Internal problem ID [8178]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 598.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′ −
y + F

(
y
x

)
x− 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = (y(x)+F(y(x)/x))/(x-1),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

F (_a) + _ad_a
)
+ ln (x− 1)− ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 37� �
DSolve[y'[x] == (F[y[x]/x] + y[x])/(-1 + x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
F (K[1]) +K[1]dK[1] = log(1− x)− log(x) + c1, y(x)

]
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53.2.23 problem 599
Internal problem ID [8179]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 599.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − −x+ F (x2 + y2)
y

= 0

3 Solution by Maple
Time used: 0.552 (sec). Leaf size: 87� �
dsolve(diff(y(x),x) = (-x+F(y(x)^2+x^2))/y(x),y(x), singsol=all)� �

y(x) =
√

−x2 +RootOf (F (_Z ))

y(x) = −
√

−x2 +RootOf (F (_Z ))

y(x) =

√
−x2 +RootOf

(
−2x+

∫ _Z 1
F (_a)d_a + 2c1

)

y(x) = −

√
−x2 +RootOf

(
−2x+

∫ _Z 1
F (_a)d_a + 2c1

)

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 95� �
DSolve[y'[x] == (-x + F[x^2 + y[x]^2])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− K[2]
F (x2 +K[2]2) −

∫ x

1

2K[1]K[2]F ′(K[1]2 +K[2]2)
F (K[1]2 +K[2]2)2

dK[1]
)
dK[2]

+
∫ x

1

(
1− K[1]

F (K[1]2 + y(x)2)

)
dK[1] = c1, y(x)

]
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53.2.24 problem 600
Internal problem ID [8180]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 600.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F
(
−−1+2y ln(x)

y

)
y2

x
= 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 53� �
dsolve(diff(y(x),x) = F(-(-1+2*y(x)*ln(x))/y(x))*y(x)^2/x,y(x), singsol=all)� �

y(x) = 1
2 ln(x) + RootOf (F (_Z ) + 2)∫ y(x)

_b

1(
F
(

1−2_a ln(x)
_a

)
+ 2
)
_a2

d_a − ln(x)− c1 = 0
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3 Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 246� �
DSolve[y'[x] == (F[(1 - 2*Log[x]*y[x])/y[x]]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
∫ x

1

2
(
−2 log(K[1])

K[2] − 1−2K[2] log(K[1])
K[2]2

)
F ′
(

1−2K[2] log(K[1])
K[2]

)
(
F
(

1−2K[2] log(K[1])
K[2]

)
+ 2
)
K[1]

−
2F
(

1−2K[2] log(K[1])
K[2]

)(
−2 log(K[1])

K[2] − 1−2K[2] log(K[1])
K[2]2

)
F ′
(

1−2K[2] log(K[1])
K[2]

)
(
F
(

1−2K[2] log(K[1])
K[2]

)
+ 2
)2

K[1]

 dK[1]

− 2(
F
(

1−2K[2] log(x)
K[2]

)
+ 2
)
K[2]2

 dK[2]

+
∫ x

1

2F
(

1−2 log(K[1])y(x)
y(x)

)
(
F
(

1−2 log(K[1])y(x)
y(x)

)
+ 2
)
K[1]

dK[1] = c1, y(x)
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53.2.25 problem 601
Internal problem ID [8181]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 601.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − F (−(x− y) (x+ y))x
y

= 0

3 Solution by Maple
Time used: 0.651 (sec). Leaf size: 91� �
dsolve(diff(y(x),x) = F(-(x-y(x))*(x+y(x)))*x/y(x),y(x), singsol=all)� �

y(x) =
√

x2 +RootOf (F (_Z )− 1)

y(x) = −
√

x2 +RootOf (F (_Z )− 1)

y(x) =

√
x2 +RootOf

(
−x2 +

∫ _Z 1
F (_a)− 1d_a + 2c1

)

y(x) = −

√
x2 +RootOf

(
−x2 +

∫ _Z 1
F (_a)− 1d_a + 2c1

)
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3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 182� �
DSolve[y'[x] == (x*F[(-x + y[x])*(x + y[x])])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
K[2]

F ((K[2]− x)(x+K[2]))− 1

−
∫ x

1

(
2F ((K[2]−K[1])(K[1] +K[2]))K[1]K[2]F ′((K[2]−K[1])(K[1] +K[2]))

(F ((K[2]−K[1])(K[1] +K[2]))− 1)2 − 2K[1]K[2]F ′((K[2]−K[1])(K[1] +K[2]))
F ((K[2]−K[1])(K[1] +K[2]))− 1

)
dK[1]

)
dK[2]

+
∫ x

1
−F ((y(x)−K[1])(K[1] + y(x)))K[1]
F ((y(x)−K[1])(K[1] + y(x)))− 1 dK[1] = c1, y(x)

]

10585



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.26 problem 602
Internal problem ID [8182]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 602.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ −
y2
(
2 + F

(
x2−y
yx2

)
x2
)

x3 = 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = 1/x^3*y(x)^2*(2+F((x^2-y(x))/y(x)/x^2)*x^2),y(x), singsol=all)� �

y(x) = x2

RootOf (F (_Z ))x2 + 1

y(x) = x2

RootOf
(
− ln(x)−

(∫ _Z 1
F (_a)d_a

)
+ c1

)
x2 + 1

3 Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 167� �
DSolve[y'[x] == ((2 + x^2*F[(x^2 - y[x])/(x^2*y[x])])*y[x]^2)/x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
∫ x

1
−
2
(
−K[1]2−K[2]

K[1]2K[2]2 − 1
K[1]2K[2]

)
F ′
(

K[1]2−K[2]
K[1]2K[2]

)
F
(

K[1]2−K[2]
K[1]2K[2]

)2
K[1]3

dK[1]

− 1
F
(

x2−K[2]
x2K[2]

)
K[2]2

 dK[2] +
∫ x

1

 1
K[1] +

2
K[1]3F

(
K[1]2−y(x)
K[1]2y(x)

)
 dK[1] = c1, y(x)
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53.2.27 problem 603
Internal problem ID [8183]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 603.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − 2F (y + ln (2x+ 1))x+ F (y + ln (2x+ 1))− 2
2x+ 1 = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = 1/(2*x+1)*(2*F(y(x)+ln(2*x+1))*x+F(y(x)+ln(2*x+1))-2),y(x), singsol=all)� �

y(x) = − ln (2x+ 1) + RootOf (F (_Z ))

y(x) = − ln (2x+ 1) + RootOf
(
−x+

∫ _Z 1
F (_a)d_a + c1

)

3 Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 117� �
DSolve[y'[x] == (-2 + F[Log[1 + 2*x] + y[x]] + 2*x*F[Log[1 + 2*x] + y[x]])/(1 + 2*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1
−
F (K[2] + log(2x+ 1))

∫ x

1 − 2F ′(K[2]+log(2K[1]+1))
F (K[2]+log(2K[1]+1))2(2K[1]+1)dK[1]− 1

F (K[2] + log(2x+ 1)) dK[2]

+
∫ x

1

(
2

F (log(2K[1] + 1) + y(x))(2K[1] + 1) − 1
)
dK[1] = c1, y(x)

]
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53.2.28 problem 604
Internal problem ID [8184]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 604.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − 2y3

1 + 2F
(

1+4xy2
y2

)
y
= 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = 2*y(x)^3/(1+2*F((1+4*x*y(x)^2)/y(x)^2)*y(x)),y(x), singsol=all)� �

−c1 −
1

y(x) −

(∫ 4x+ 1
y(x)2 1

F (_a)d_a
)

4 = 0

3 Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 143� �
DSolve[y'[x] == (2*y[x]^3)/(1 + 2*F[(1 + 4*x*y[x]^2)/y[x]^2]*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
∫ x

1

(
8K[1]
K[2] −

2
(
4K[1]K[2]2+1

)
K[2]3

)
F ′
(

4K[1]K[2]2+1
K[2]2

)
F
(

4K[1]K[2]2+1
K[2]2

)2 dK[1] + 1
K[2]2

+ 1
2F
(

4xK[2]2+1
K[2]2

)
K[2]3

 dK[2] +
∫ x

1
− 1
F
(

4K[1]y(x)2+1
y(x)2

)dK[1] = c1, y(x)
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53.2.29 problem 605
Internal problem ID [8185]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 605.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ +
y2
(
2x− F

(
−−2+xy

2y

))
4x = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -1/4*y(x)^2*(2*x-F(-1/2*(-2+x*y(x))/y(x)))/x,y(x), singsol=all)� �

y(x) = 2
x+ 2RootOf (F (_Z ))

y(x) = 2
2RootOf

(
− ln(x)− 4

(∫ _Z 1
F (_a)d_a

)
+ c1

)
+ x

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 145� �
DSolve[y'[x] == -1/4*((2*x - F[(1 - (x*y[x])/2)/y[x]])*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
∫ x

1

2
(
− K[1]

2K[2] −
1− 1

2K[1]K[2]
K[2]2

)
F ′
(

1− 1
2K[1]K[2]
K[2]

)
F
(

1− 1
2K[1]K[2]
K[2]

)2 dK[1]

− 4
F
(

1− 1
2xK[2]
K[2]

)
K[2]2

 dK[2] +
∫ x

1

 1
K[1] −

2
F
(

1− 1
2K[1]y(x)
y(x)

)
 dK[1] = c1, y(x)


10589



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.30 problem 606
Internal problem ID [8186]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 606.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +
(
−e−x2 + x2e−x2 − F

(
y − x2e−x2

2

))
x = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = -(-exp(-x^2)+x^2*exp(-x^2)-F(y(x)-1/2*x^2*exp(-x^2)))*x,y(x), singsol=all)� �

y(x) = x2e−x2

2 + RootOf
(
x2 − 2

(∫ _Z 1
F (_a)d_a

)
+ 2c1

)
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3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 361� �
DSolve[y'[x] == x*(E^(-x^2) - x^2/E^x^2 + F[-1/2*x^2/E^x^2 + y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

−
F
(
K[2]− 1

2e
−x2

x2
) ∫ x

1

(
e−K[1]2F ′

(
K[2]− 1

2 e
−K[1]2K[1]2

)
K[1]3

F
(
K[2]− 1

2 e
−K[1]2K[1]2

)2 −
e−K[1]2

(
eK[1]2F

(
K[2]− 1

2 e
−K[1]2K[1]2

)
+1
)
F ′
(
K[2]− 1

2 e
−K[1]2K[1]2

)
K[1]

F
(
K[2]− 1

2 e
−K[1]2K[1]2

)2 +
F ′
(
K[2]− 1

2 e
−K[1]2K[1]2

)
K[1]

F
(
K[2]− 1

2 e
−K[1]2K[1]2

)
)
dK[1] + 1

F
(
K[2]− 1

2e
−x2x2

) dK[2]

+
∫ x

1

e−K[1]2
(
eK[1]2F

(
y(x)− 1

2e
−K[1]2K[1]2

)
+ 1
)
K[1]

F
(
y(x)− 1

2e
−K[1]2K[1]2

)

− e−K[1]2K[1]3

F
(
y(x)− 1

2e
−K[1]2K[1]2

)
 dK[1] = c1, y(x)
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53.2.31 problem 607
Internal problem ID [8187]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 607.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
2y + F

(
y
x2

)
x3

x
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = (2*y(x)+F(1/x^2*y(x))*x^3)/x,y(x), singsol=all)� �

y(x) = RootOf (F (_Z ))x2

y(x) = RootOf
(
−x+

∫ _Z 1
F (_a)d_a + c1

)
x2

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 121� �
DSolve[y'[x] == (x^3*F[y[x]/x^2] + 2*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1
−
F
(

K[2]
x2

) ∫ x

1

(
2

F
(

K[2]
K[1]2

)
K[1]3

−
2K[2]F ′

(
K[2]
K[1]2

)
F
(

K[2]
K[1]2

)2
K[1]5

)
dK[1]x2 + 1

x2F
(

K[2]
x2

) dK[2]

+
∫ x

1

 2y(x)
F
(

y(x)
K[1]2

)
K[1]3

+ 1

 dK[1] = c1, y(x)
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53.2.32 problem 608
Internal problem ID [8188]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 608.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ −
√
y

√
y + F

(
x−y√
y

) = 0

3 Solution by Maple
Time used: 0.229 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = y(x)^(1/2)/(y(x)^(1/2)+F((x-y(x))/y(x)^(1/2))),y(x), singsol=all)� �

ln (y(x))
2 −

(∫ x√
y(x)

−
√

y(x) 1
2F (_a)− _ad_a

)
− c1 = 0
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3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 274� �
DSolve[y'[x] == Sqrt[y[x]]/(F[(x - y[x])/Sqrt[y[x]]] + Sqrt[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1


−
F

(
x−K[2]√
K[2]

)
x
√

K[2]
−
∫ x

1

−
−

F

 K[1]−K[2]√
K[2]

√
K[2]

− 2
(
−K[1]−K[2]

2K[2]3/2 − 1√
K[2]

)√
K[2] F ′

(
K[1]−K[2]√

K[2]

)
− 1(

−2
√

K[2] F
(

K[1]−K[2]√
K[2]

)
+K[1]−K[2]

)2 dK[1]+
2F
(

x−K[2]√
K[2]

)2

+
√

K[2] F
(

x−K[2]√
K[2]

)
+ x

x

(
−x+K[2] + 2F

(
x−K[2]√
K[2]

)√
K[2]

)


dK[2]

+
∫ x

1

1

−2
√

y(x) F
(

K[1]−y(x)√
y(x)

)
+K[1]− y(x)

dK[1] = c1, y(x)



10594



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.33 problem 609
Internal problem ID [8189]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 609.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − −3x2y + F (x3y)
x3 = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = (-3*x^2*y(x)+F(x^3*y(x)))/x^3,y(x), singsol=all)� �

y(x) =
RootOf

(
x−

(∫ _Z 1
F (_a)d_a

)
+ c1

)
x3

3 Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 117� �
DSolve[y'[x] == (F[x^3*y[x]] - 3*x^2*y[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1
−
x3 + F (x3K[2])

∫ x

1

(
3K[1]5K[2]F ′(K[1]3K[2]

)
F (K[1]3K[2])2 − 3K[1]2

F (K[1]3K[2])

)
dK[1]

F (x3K[2]) dK[2]

+
∫ x

1

(
1− 3K[1]2y(x)

F (K[1]3y(x))

)
dK[1] = c1, y(x)
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53.2.34 problem 610
Internal problem ID [8190]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 610.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′ −
y + F

(
y
x

)
x2

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x) = (y(x)+F(y(x)/x)*x^2)/x,y(x), singsol=all)� �

y(x) = RootOf
(
x−

(∫ _Z 1
F (_a)d_a

)
+ c1

)
x

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 25� �
DSolve[y'[x] == (x^2*F[y[x]/x] + y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
F (K[1])dK[1] = x+ c1, y(x)

]
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53.2.35 problem 611
Internal problem ID [8191]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 611.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − −2x− y + F (x(x+ y))
x

= 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = (-2*x-y(x)+F((x+y(x))*x))/x,y(x), singsol=all)� �

y(x) = −x2 +RootOf (F (_Z ))
x

y(x) =
−x2 +RootOf

(
−x+

∫ _Z 1
F (_a)d_a + c1

)
x

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 191� �
DSolve[y'[x] == (-2*x + F[x*(x + y[x])] - y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
x+ F (x(x+K[2]))

∫ x

1

(
2F ′(K[1](K[1]+K[2]))K[1]2

F (K[1](K[1]+K[2]))2 + (K[2]−F (K[1](K[1]+K[2])))F ′(K[1](K[1]+K[2]))K[1]
F (K[1](K[1]+K[2]))2 − 1−K[1]F ′(K[1](K[1]+K[2]))

F (K[1](K[1]+K[2]))

)
dK[1]

F (x(x+K[2])) dK[2]

+
∫ x

1

(
− 2K[1]
F (K[1](K[1] + y(x))) −

y(x)− F (K[1](K[1] + y(x)))
F (K[1](K[1] + y(x)))

)
dK[1] = c1, y(x)
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53.2.36 problem 612
Internal problem ID [8192]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 612.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −

(
y e−x2

4 x+ 2F
(
y e−x2

4

))
ex2

4

2 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = 1/2*(y(x)*exp(-1/4*x^2)*x+2*F(y(x)*exp(-1/4*x^2)))*exp(1/4*x^2),y(x), singsol=all)� �

y(x) = RootOf
(
F
(
_Z e−x2

4

))
y(x) = RootOf

(
−x+

∫ _Z 1
F (_a)d_a + c1

)
ex2

4
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3 Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 199� �
DSolve[y'[x] == (E^(x^2/4)*(2*F[y[x]/E^(x^2/4)] + (x*y[x])/E^(x^2/4)))/2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

−
e−

x2
4

(
e

x2
4 F
(
e−

x2
4 K[2]

) ∫ x

1

(
e−

1
4K[1]2K[1]

2F
(
e−

1
4K[1]2K[2]

) − e−
1
2K[1]2K[1]K[2]F ′

(
e−

1
4K[1]2K[2]

)
2F
(
e−

1
4K[1]2K[2]

)2
)
dK[1] + 1

)
F
(
e−

x2
4 K[2]

) dK[2]

+
∫ x

1

 e−
1
4K[1]2K[1]y(x)

2F
(
e−

1
4K[1]2y(x)

) + 1

 dK[1] = c1, y(x)
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53.2.37 problem 613
Internal problem ID [8193]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 613.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
x+ y + F

(
−−y+x ln(x)

x

)
x2

x
= 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = (x+y(x)+F(-(-y(x)+x*ln(x))/x)*x^2)/x,y(x), singsol=all)� �

y(x) = x(RootOf (F (_Z )) + ln(x))

y(x) =
(
ln(x) + RootOf

(
−x+

∫ _Z 1
F (_a)d_a + c1

))
x
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3 Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 226� �
DSolve[y'[x] == (x + x^2*F[(-(x*Log[x]) + y[x])/x] + y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

−
xF
(

K[2]−x log(x)
x

) ∫ x

1

(
−

K[2]F ′
(

K[2]−K[1] log(K[1])
K[1]

)
F
(

K[2]−K[1] log(K[1])
K[1]

)2
K[1]3

−
F ′
(

K[2]−K[1] log(K[1])
K[1]

)
F
(

K[2]−K[1] log(K[1])
K[1]

)2
K[1]2

+ 1
F
(

K[2]−K[1] log(K[1])
K[1]

)
K[1]2

)
dK[1] + 1

xF
(

K[2]−x log(x)
x

) dK[2]

+
∫ x

1

 y(x)
F
(

y(x)−K[1] log(K[1])
K[1]

)
K[1]2

+ 1
F
(

y(x)−K[1] log(K[1])
K[1]

)
K[1]

+ 1

 dK[1] = c1, y(x)
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53.2.38 problem 614
Internal problem ID [8194]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 614.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − x(a− 1) (a+ 1)
y + F

(
y2

2 − a2x2

2 + x2

2

)
a2 − F

(
y2

2 − a2x2

2 + x2

2

) = 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 107� �
dsolve(diff(y(x),x) = x*(a-1)*(a+1)/(y(x)+F(1/2*y(x)^2-1/2*a^2*x^2+1/2*x^2)*a^2-F(1/2*y(x)^2-1/2*a^2*x^2+1/2*x^2)),y(x), singsol=all)� �

y(x) =
√
a2x2 − x2 + 2RootOf (F (_Z ))

y(x) = −
√

a2x2 − x2 + 2RootOf (F (_Z ))

y(x)
(a− 1) (a+ 1) +

∫ −a2x2+x2+y(x)2 1
F
(_a

2
)d_a

2a4 − 4a2 + 2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.302 (sec). Leaf size: 177� �
DSolve[y'[x] == ((-1 + a)*(1 + a)*x)/(-F[x^2/2 - (a^2*x^2)/2 + y[x]^2/2] + a^2*F[x^2/2 - (a^2*x^2)/2 + y[x]^2/2] + y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 K[2]
(a− 1)(a+ 1)F

(
−1

2a
2x2 + x2

2 + K[2]2
2

)
−
∫ x

1

K[1]K[2]F ′
(
−1

2a
2K[1]2 + K[1]2

2 + K[2]2
2

)
F
(
−1

2a
2K[1]2 + K[1]2

2 + K[2]2
2

)2 dK[1] + 1

 dK[2]

+
∫ x

1
− K[1]
F
(
−1

2a
2K[1]2 + K[1]2

2 + y(x)2
2

)dK[1] = c1, y(x)
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53.2.39 problem 615
Internal problem ID [8195]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 615.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − y

x (−1 + F (xy) y) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = y(x)/x/(-1+F(x*y(x))*y(x)),y(x), singsol=all)� �

y(x) = 0

y(x) = RootOf (F (_Z ))
x

−y(x) +
∫ xy(x) 1

F (_a)_ad_a − c1 = 0

3 Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 77� �
DSolve[y'[x] == y[x]/(x*(-1 + F[x*y[x]]*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
−
∫ x

1

F ′(K[1]K[2])
F (K[1]K[2])2dK[1]− 1

F (xK[2])K[2] + 1
)
dK[2]

+
∫ x

1
− 1
F (K[1]y(x))K[1]dK[1] = c1, y(x)

]
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53.2.40 problem 616
Internal problem ID [8196]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 616.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −x2 + 2x3y − F ((xy − 1)x)
x4 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = -1/x^4*(-x^2+2*x^3*y(x)-F((x*y(x)-1)*x)),y(x), singsol=all)� �

y(x) = x+RootOf (F (_Z ))
x2

y(x) =
RootOf

((∫ _Z 1
F (_a)d_a

)
x+ c1x+ 1

)
+ x

x2

3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 177� �
DSolve[y'[x] == (x^2 + F[x*(-1 + x*y[x])] - 2*x^3*y[x])/x^4,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
x2 + F (x(xK[2]− 1))

∫ x

1

(
2K[2]F ′(K[1](K[1]K[2]−1))K[1]3

F (K[1](K[1]K[2]−1))2 − F ′(K[1](K[1]K[2]−1))K[1]2
F (K[1](K[1]K[2]−1))2 − 2K[1]

F (K[1](K[1]K[2]−1))

)
dK[1]

F (x(xK[2]− 1)) dK[2]

+
∫ x

1

(
− 2K[1]y(x)
F (K[1](K[1]y(x)− 1)) +

1
F (K[1](K[1]y(x)− 1)) +

1
K[1]2

)
dK[1] = c1, y(x)
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53.2.41 problem 617
Internal problem ID [8197]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 617.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
F

(
(3+y)e

3x2
2

3y

)
xy2e3x2e− 9x2

2

9 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 92� �
dsolve(diff(y(x),x) = 1/9*F(1/3*(3+y(x))*exp(3/2*x^2)/y(x))*x*y(x)^2*exp(3*x^2)/exp(9/2*x^2),y(x), singsol=all)� �

y(x) = RootOf
(
F

(
(_Z + 3) e 3x2

2

3_Z

)
_Z e3x2 − 9 e 9x2

2 _Z − 27 e 9x2
2

)

y(x) = − 3 e 3x2
2

e 3x2
2 − 3RootOf

(
−x2 − 18

(∫ _Z 1
F (_a)−27_ad_a

)
+ 2c1

)
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3 Solution by Mathematica
Time used: 0.665 (sec). Leaf size: 615� �
DSolve[y'[x] == (x*F[(E^((3*x^2)/2)*(3 + y[x]))/(3*y[x])]*y[x]^2)/(9*E^((3*x^2)/2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1


9e 3x2

2 − F

(
e
3x2
2 (K[2]+3)
3K[2]

)
3
((

9e 3x2
2 − F

(
e
3x2
2 (K[2]+3)
3K[2]

))
K[2] + 27e 3x2

2

)

−
∫ x

1

−
K[2]

(
e
3K[1]2

2
3K[2] − e

3K[1]2
2 (K[2]+3)
3K[2]2

)
F ′

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[1]

−9e
3K[1]2

2 K[2] + F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[2]− 27e

3K[1]2
2

+
F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[2]

(
F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
− 9e

3K[1]2
2 +K[2]

(
e
3K[1]2

2
3K[2] − e

3K[1]2
2 (K[2]+3)
3K[2]2

)
F ′

(
e
3K[1]2

2 (K[2]+3)
3K[2]

))
K[1](

−9e
3K[1]2

2 K[2] + F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[2]− 27e

3K[1]2
2

)2 −
F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[1]

−9e
3K[1]2

2 K[2] + F

(
e
3K[1]2

2 (K[2]+3)
3K[2]

)
K[2]− 27e

3K[1]2
2

 dK[1]

− 1
3K[2]

 dK[2] +
∫ x

1

−
F

(
e
3K[1]2

2 (y(x)+3)
3y(x)

)
K[1]y(x)

−9e
3K[1]2

2 y(x) + F

(
e
3K[1]2

2 (y(x)+3)
3y(x)

)
y(x)− 27e

3K[1]2
2

dK[1] = c1, y(x)
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53.2.42 problem 618
Internal problem ID [8198]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 618.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − (1 + y) ((y − ln (1 + y)− ln(x))x+ 1)
yx

= 0

3 Solution by Maple
Time used: 2.17 (sec). Leaf size: 62� �
dsolve(diff(y(x),x) = (y(x)+1)*((y(x)-ln(y(x)+1)-ln(x))*x+1)/y(x)/x,y(x), singsol=all)� �

y(x) = e−LambertW
(
− e−1

x

)
−1 − x

x

y(x) = e
−LambertW

(
− e−c1e

x−1
x

)
−c1ex−1

− x

x

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 25� �
DSolve[y'[x] == ((1 + y[x])*(1 + x*(-Log[x] - Log[1 + y[x]] + y[x])))/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1− ProductLog
(
−e−1+c1ex

x

)
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53.2.43 problem 619
Internal problem ID [8199]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 619.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − 6y
8y4 + 9y3 + 12y2 + 6y − F

(
−y4

3 − y3

2 − y2 − y + x
) = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 81� �
dsolve(diff(y(x),x) = 6*y(x)/(8*y(x)^4+9*y(x)^3+12*y(x)^2+6*y(x)-F(-1/3*y(x)^4-1/2*y(x)^3-y(x)^2-y(x)+x)),y(x), singsol=all)� �
∫ y(x)

_b

−8_a4 − 9_a3 − 12_a2 + F
(
−1

3_a
4 − 1

2_a
3 − _a2 − _a + x

)
− 6_a

F
(
−1

3_a4 −
1
2_a3 − _a2 − _a + x

)
_a

d_a − c1 = 0
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3 Solution by Mathematica
Time used: 0.488 (sec). Leaf size: 330� �
DSolve[y'[x] == (6*y[x])/(-F[x - y[x] - y[x]^2 - y[x]^3/2 - y[x]^4/3] + 6*y[x] + 12*y[x]^2 + 9*y[x]^3 + 8*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

− 8K[2]3

F
(
−1

3K[2]4 − K[2]3
2 −K[2]2 −K[2] + x

)

− 9K[2]2

F
(
−1

3K[2]4 − K[2]3
2 −K[2]2 −K[2] + x

) − 12K[2]
F
(
−1

3K[2]4 − K[2]3
2 −K[2]2 −K[2] + x

)

−
F
(
−1

3K[2]4 − K[2]3
2 −K[2]2 −K[2] + x

) ∫ x

1 −
6
(
− 4

3K[2]3− 3K[2]2
2 −2K[2]−1

)
F ′
(
− 1

3K[2]4−K[2]3
2 −K[2]2−K[2]+K[1]

)
F
(
− 1

3K[2]4−K[2]3
2 −K[2]2−K[2]+K[1]

)2 dK[1] + 6

F
(
−1

3K[2]4 − K[2]3
2 −K[2]2 −K[2] + x

)

+ 1
K[2]

 dK[2] +
∫ x

1

6
F
(
−1

3y(x)4 −
y(x)3
2 − y(x)2 − y(x) +K[1]

)dK[1] = c1, y(x)
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53.2.44 problem 620
Internal problem ID [8200]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 620.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y2 + 2xy + x2 + e2F (−(x−y)(x+y))

y2 + 2xy + x2 − e2F (−(x−y)(x+y)) = 0

3 Solution by Maple
Time used: 0.336 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (y(x)^2+2*x*y(x)+x^2+exp(2*F(-(x-y(x))*(x+y(x)))))/(y(x)^2+2*x*y(x)+x^2-exp(2*F(-(x-y(x))*(x+y(x))))),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z+

∫ e2_Z−2 e_Zx 1
e2F (_a)+_a

d_a+c1

)
− x

3 Solution by Mathematica
Time used: 0.586 (sec). Leaf size: 205� �
DSolve[y'[x] == (E^(2*F[(-x + y[x])*(x + y[x])]) + x^2 + 2*x*y[x] + y[x]^2)/(-E^(2*F[(-x + y[x])*(x + y[x])]) + x^2 + 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− 2K[2]
−x2 + e2F ((K[2]−x)(x+K[2])) +K[2]2

−
∫ x

1

(
2K[1]

(
−4e2F ((K[2]−K[1])(K[1]+K[2]))F ′((K[2]−K[1])(K[1] +K[2]))K[2]− 2K[2]

)
(K[1]2 − e2F ((K[2]−K[1])(K[1]+K[2])) −K[2]2)2

− 1
(K[1] +K[2])2

)
dK[1]

+ 1
x+K[2]

)
dK[2]

+
∫ x

1

(
1

K[1] + y(x) −
2K[1]

K[1]2 − e2F ((y(x)−K[1])(K[1]+y(x))) − y(x)2

)
dK[1] = c1, y(x)

]
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53.2.45 problem 621
Internal problem ID [8201]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 621.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], [_Abel, 2nd type, class C]]

Solve

y′ − 1
y +

√
x

= 0

3 Solution by Maple
Time used: 0.974 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) = 1/(y(x)+x^(1/2)),y(x), singsol=all)� �

y(x) =
RootOf

(
_Z 18c1 − 9x_Z 6 − 6_Z 3√x − 1

)3 √
x + 1

RootOf
(
_Z 18c1 − 9x_Z 6 − 6_Z 3√x − 1

)3
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3 Solution by Mathematica
Time used: 34.996 (sec). Leaf size: 445� �
DSolve[y'[x] == (Sqrt[x] + y[x])^(-1),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 1

]
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 2

]
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 3

]
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 4

]
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 5

]
y(x) → −

√
x

+ 1
Root

[
#16 (16x3 + 16e12c1)− 24#14x2 + 8#13x3/2 + 9#12x− 6#1

√
x + 1&, 6

]
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53.2.46 problem 622
Internal problem ID [8202]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 622.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − 1
y + 2 +

√
3x+ 1

= 0

3 Solution by Maple
Time used: 0.138 (sec). Leaf size: 83� �
dsolve(diff(y(x),x) = 1/(y(x)+2+(3*x+1)^(1/2)),y(x), singsol=all)� �

ln
(
3
√
1 + 3x y(x) + 3y(x)2 + 6

√
1 + 3x − 6x+ 12y(x) + 10

)

−
6
√
1 + 3x arctanh

(
3
√
1 + 3x +6y(x)+12√

33 + 99x

)
√
33 + 99x

− c1 = 0

3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 140� �
DSolve[y'[x] == (2 + Sqrt[1 + 3*x] + y[x])^(-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve

6√33 tanh−1

 3y(x) + 7
√
3x+ 1 + 6

√
33
(
y(x) +

√
3x+ 1 + 2

)


+44c1 =33

log

−3
√
3x+ 1 y(x)2 − 3

(
3x+ 4

√
3x+ 1 + 1

)
y(x) + 6x

(√
3x+ 1 − 3

)
− 10

√
3x+ 1 − 6

2(3x+ 1)3/2

+log(12x+4)

 , y(x)
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53.2.47 problem 623
Internal problem ID [8203]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 623.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − x2

y + x
3
2
= 0

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 53� �
dsolve(diff(y(x),x) = x^2/(y(x)+x^(3/2)),y(x), singsol=all)� �

−2
√
33 arctanh


(
3x 3

2 + 6y(x)
)√

33

33x 3
2

+ 11 ln
(
3y(x)x 3

2 − 2x3 + 3y(x)2
)
− c1 = 0

3 Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 77� �
DSolve[y'[x] == x^2/(x^(3/2) + y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
6
√
33 tanh−1

(
7x3/2 + 3y(x)√
33 (x3/2 + y(x))

)
+44c1 =33

(
log
(
−3y(x)
2x3/2 −

3y(x)2
2x3 +1

)
+3 log(x)

)
, y(x)

]
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53.2.48 problem 624
Internal problem ID [8204]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 624.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − x
5
3

y + x
4
3
= 0

3 Solution by Maple
Time used: 0.972 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = x^(5/3)/(y(x)+x^(4/3)),y(x), singsol=all)� �

y(x) =
RootOf

(
_Z 192 + 12x 4

3_Z 176 + 48x 8
3_Z 160 + 64x4_Z 144 − c1

)16
2 + x

4
3

2

3 Solution by Mathematica
Time used: 17.141 (sec). Leaf size: 9837� �
DSolve[y'[x] == x^(5/3)/(x^(4/3) + y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.2.49 problem 625
Internal problem ID [8205]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 625.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
ix2
(
i− 2

√
−x3 + 6y

)
2 = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) = 1/2*I*x^2*(I-2*(-x^3+6*y(x))^(1/2)),y(x), singsol=all)� �
2ix3 + i ln

(
−x3 + 6y(x) + 1

)
− 2 arctan

(√
−x3 + 6y(x)

)
+ 2
√

−x3 + 6y(x) − c1 = 0

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 54� �
DSolve[y'[x] == (I/2)*x^2*(I - 2*Sqrt[-x^3 + 6*y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
−ProductLog

(
−ie−x3−1−6c1

)(
2 + ProductLog

(
−ie−x3−1−6c1

))
+ x3 − 1

)
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53.2.50 problem 626
Internal problem ID [8206]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 626.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − x

y +
√
x2 + 1

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 112� �
dsolve(diff(y(x),x) = x/(y(x)+(x^2+1)^(1/2)),y(x), singsol=all)� �

2 ln

−
1296

(√
x2 + 1 y(x)−x2+y(x)2−1

)
11
(
y(x)+

√
x2 + 1

)2


3 −

4
√
5 arctanh

((
3
√
x2 + 1 +y(x)

)√
5

5y(x)+5
√
x2 + 1

)
15

−
4 ln

(
36
√
x2 + 1

y(x)+
√
x2 + 1

)
3 + 2 ln (x2 + 1)

3 − c1 = 0
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3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 88� �
DSolve[y'[x] == x/(Sqrt[1 + x^2] + y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
2

(
log
(
− y(x)2
x2 + 1 − y(x)√

x2 + 1
+ 1
)

+ log
(
x2 + 1

))
=

tanh−1

(
3
√
x2 + 1 +y(x)√

5
(√

x2 + 1 +y(x)
)
)

√
5

+ c1, y(x)
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53.2.51 problem 627
Internal problem ID [8207]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 627.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − (−1 + y ln(x))2

x
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (-1+y(x)*ln(x))^2/x,y(x), singsol=all)� �

y(x) = sin (ln(x)) c1 + cos (ln(x))
(sin (ln(x)) c1 + cos (ln(x))) ln(x) + cos (ln(x)) c1 − sin (ln(x))

3 Solution by Mathematica
Time used: 2.309 (sec). Leaf size: 16� �
DSolve[y'[x] == (-1 + Log[x]*y[x])^2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
log(x) + cot(log(x) + c1)
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53.2.52 problem 628
Internal problem ID [8208]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 628.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
x
(
−2 + 3

√
x2 + 3y

)
3 = 0

3 Solution by Maple
Time used: 0.276 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = 1/3*x*(-2+3*(x^2+3*y(x))^(1/2)),y(x), singsol=all)� �

c1 +
x2

3 + 4
27 − 4

√
x2 + 3y(x)

9 = 0

3 Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 32� �
DSolve[y'[x] == (x*(-2 + 3*Sqrt[x^2 + 3*y[x]]))/3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
48
(
9x4 − 2(8 + 27c1)x2 + 81c12

)
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53.2.53 problem 629
Internal problem ID [8209]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 629.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − (−1 + 2y ln(x))2

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 72� �
dsolve(diff(y(x),x) = (-1+2*y(x)*ln(x))^2/x,y(x), singsol=all)� �
y(x)

=
sin
(
ln(x)

√
2
)
c1 + cos

(
ln(x)

√
2
)

(
2 sin

(
ln(x)

√
2
)
c1 + 2 cos

(
ln(x)

√
2
))

ln(x) + cos
(
ln(x)

√
2
)√

2 c1 − sin
(
ln(x)

√
2
)√

2

3 Solution by Mathematica
Time used: 2.514 (sec). Leaf size: 33� �
DSolve[y'[x] == (-1 + 2*Log[x]*y[x])^2/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

2 log(x)−
√
2 tan

(
2 log(x)+c1√

2

)
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53.2.54 problem 630
Internal problem ID [8210]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 630.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − ebx
y e−bx + 1 = 0

3 Solution by Maple
Time used: 0.417 (sec). Leaf size: 98� �
dsolve(diff(y(x),x) = 1/(y(x)*exp(-b*x)+1)*exp(b*x),y(x), singsol=all)� �
y(x)

= RootOf
(
−e

RootOf
((

tanh2
(√

b2+4b (2c1b−2bx−_Z)
2b

))
b+4

(
tanh2

(√
b2+4b (2c1b−2bx−_Z)

2b

))
−4 e_Z−b−4

)

− 1 + _Zb+ b_Z 2

)
ebx
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3 Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 101� �
DSolve[y'[x] == E^(b*x)/(1 + y[x]/E^(b*x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve


1
2b
(
log
(
−be−2bxy(x)2−be−bxy(x)+1

)
+2bx

)
=

bArcTan

 (b+2)
(
−ebx

)
−by(x)

b

√
−b+ 4

b
(
ebx+y(x)

)


√
−b+ 4

b

+ c1, y(x)
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53.2.55 problem 631
Internal problem ID [8211]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 631.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
x2
(
1 + 2

√
x3 − 6y

)
2 = 0

3 Solution by Maple
Time used: 0.273 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = 1/2*x^2*(1+2*(x^3-6*y(x))^(1/2)),y(x), singsol=all)� �

c1 − x3 − 1
4 −

√
x3 − 6y(x) = 0

3 Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 31� �
DSolve[y'[x] == (x^2*(1 + 2*Sqrt[x^3 - 6*y[x]]))/2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x6

6 +
(
1
6 − 2c1

)
x3 − 6c12
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53.2.56 problem 632
Internal problem ID [8212]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 632.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − ex
y e−x + 1 = 0

3 Solution by Maple
Time used: 0.648 (sec). Leaf size: 52� �
dsolve(diff(y(x),x) = 1/(y(x)*exp(-x)+1)*exp(x),y(x), singsol=all)� �

x−

√
5 arctanh

( (
2y(x)e−x+1

)√5
5

)
5 + ln (y(x)2e−2x + y(x)e−x − 1)

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 65� �
DSolve[y'[x] == E^x/(1 + y[x]/E^x),y[x],x,IncludeSingularSolutions -> True]� �

Solve

12 log
(
−e−2xy(x)2 − e−xy(x) + 1

)
+ x =

tanh−1
(

y(x)+3ex√
5 (y(x)+ex)

)
√
5

+ c1, y(x)
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53.2.57 problem 633
Internal problem ID [8213]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 633.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − e 2x
3

y e− 2x
3 + 1

= 0

3 Solution by Maple
Time used: 2.197 (sec). Leaf size: 52� �
dsolve(diff(y(x),x) = 1/(y(x)*exp(-2/3*x)+1)*exp(2/3*x),y(x), singsol=all)� �

y(x) = RootOf
(
−e

RootOf
(
−343

(
tanh2

(
(4c1−4x−3_Z)

√
7

6

))
+343+98 e_Z

)
− 3 + 2_Z + 2_Z 2

)
e 2x

3

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 85� �
DSolve[y'[x] == E^((2*x)/3)/(1 + y[x]/E^((2*x)/3)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
7
(
3 log

(
−2
3e

−4x/3y(x)2− 2
3e

−2x/3y(x)+1
)
+4x−9c1

)
=6

√
7 tanh−1

(
y(x) + 4e2x/3√
7 (y(x) + e2x/3)

)
, y(x)

]
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53.2.58 problem 634
Internal problem ID [8214]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 634.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − 1 + 2x5
√

4x2y + 1
2x3 = 0

3 Solution by Maple
Time used: 0.37 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = 1/2*(1+2*x^5*(4*x^2*y(x)+1)^(1/2))/x^3,y(x), singsol=all)� �

c1 −
√

4x2y(x) + 1
x

+ x4

2 = 0

3 Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 31� �
DSolve[y'[x] == (1/2 + x^5*Sqrt[1 + 4*x^2*y[x]])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
16

(
x8 − 8c1x4 − 4

x2 + 16c12
)
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53.2.59 problem 635
Internal problem ID [8215]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 635.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
x
(
x+ 2

√
x3 − 6y

)
2 = 0

3 Solution by Maple
Time used: 0.271 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 1/2*x*(x+2*(x^3-6*y(x))^(1/2)),y(x), singsol=all)� �

c1 −
3x2

2 −
√
x3 − 6y(x) = 0

3 Solution by Mathematica
Time used: 0.3 (sec). Leaf size: 33� �
DSolve[y'[x] == (x*(x + 2*Sqrt[x^3 - 6*y[x]]))/2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24
(
−9x4 + 4x3 + 36c1x2 − 36c12

)
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53.2.60 problem 636
Internal problem ID [8216]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 636.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(
− ln(y) + x2) y = 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = (-ln(y(x))+x^2)*y(x),y(x), singsol=all)� �

y(x) = ee−xc1+x2−2x+2

3 Solution by Mathematica
Time used: 0.331 (sec). Leaf size: 23� �
DSolve[y'[x] == (x^2 - Log[y[x]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e(x−2)x−2c1e−x+2
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53.2.61 problem 637
Internal problem ID [8217]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 637.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − e−x2
x

y ex2 + 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 84� �
dsolve(diff(y(x),x) = 1/(y(x)*exp(x^2)+1)*exp(-x^2)*x,y(x), singsol=all)� �
y(x)
=

−
tan

(
RootOf

(
2x2 − ln

(
81
(
tan2(_Z)

)
10 + 81

10

)
+ 2 ln

(
9 tan(_Z)

2 − 9
2

)
+ 6c1 − 2_Z

))
e−x2

tan
(
RootOf

(
2x2 − ln

(
81(tan2(_Z))

10 + 81
10

)
+ 2 ln

(
9 tan(_Z)

2 − 9
2

)
+ 6c1 − 2_Z

))
− 1

3 Solution by Mathematica
Time used: 7.135 (sec). Leaf size: 62� �
DSolve[y'[x] == x/(E^x^2*(1 + E^x^2*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2ArcTan

(
2ex2

y(x)+1
)
− 1
4 log

(
2e2x2

y(x)2+2ex2
y(x)+1

)
+1
2 log

(
ex

2
)
= c1, y(x)

]
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53.2.62 problem 638
Internal problem ID [8218]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 638.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ + (− ln (ln(y)) + ln(x)) y = 0

3 Solution by Maple
Time used: 0.395 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = -(-ln(ln(y(x)))+ln(x))*y(x),y(x), singsol=all)� �

∫ y(x)

_b

1
_a (ln(x)x− ln (ln (_a))x+ ln (_a))d_a − c1 = 0

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 41� �
DSolve[y'[x] == (-Log[x] + Log[Log[y[x]]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

1
K[1](x log(x) + log(K[1])− x log(log(K[1])))dK[1] = − log(x) + c1, y(x)

]
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53.2.63 problem 639
Internal problem ID [8219]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 639.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − (− ln (ln(y)) + ln(x))2 y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = (-ln(ln(y(x)))+ln(x))^2*y(x),y(x), singsol=all)� �

∫ y(x)

_b

1
_a
(
ln(x)2x− 2 ln(x) ln (ln (_a))x+ ln (ln (_a))2 x− ln (_a)

)d_a − c1 = 0

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 53� �
DSolve[y'[x] == (Log[x] - Log[Log[y[x]]])^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

1
K[1]

(
x log2(x)− 2x log(log(K[1])) log(x) + x log2(log(K[1]))− log(K[1])

)dK[1] = log(x)

+ c1, y(x)
]
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53.2.64 problem 640
Internal problem ID [8220]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 640.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − y

ln (ln(y))− ln(x) + 1 = 0

3 Solution by Maple
Time used: 1.896 (sec). Leaf size: 126� �
dsolve(diff(y(x),x) = 1/(ln(ln(y(x)))-ln(x)+1)*y(x),y(x), singsol=all)� �
∫ x

_b
− 1
ln (y(x)) ln (_a)− ln (y(x)) ln (ln (y(x)))− ln (y(x)) + _ad_a

+
∫ y(x)

(
− − ln (ln (_f )) + ln(x)− 1
(ln (_f ) ln(x)− ln (_f ) ln (ln (_f ))− ln (_f ) + x)_f

−

(∫ x

_b

ln(_a)
_f − ln(ln(_f ))

_f − 2
_f

(ln (_f ) ln (_a)− ln (_f ) ln (ln (_f ))− ln (_f ) + _a)2
d_a

))
d_f + c1 = 0

3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 53� �
DSolve[y'[x] == y[x]/(1 - Log[x] + Log[Log[y[x]]]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

log(x)− log(log(K[1]))− 1
K[1](x+ log(x) log(K[1])− log(K[1])− log(K[1]) log(log(K[1])))dK[1] = c1, y(x)

]
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53.2.65 problem 641
Internal problem ID [8221]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 641.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − 1 + 2
√

4x2y + 1 x4

2x3 = 0

3 Solution by Maple
Time used: 0.322 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = 1/2*(1+2*(4*x^2*y(x)+1)^(1/2)*x^4)/x^3,y(x), singsol=all)� �

c1 −
√
4x2y(x) + 1

x
+ 2x3

3 = 0

3 Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 27� �
DSolve[y'[x] == (1/2 + x^4*Sqrt[1 + 4*x^2*y[x]])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −9 + 4(x4 − 3c1x) 2

36x2

10635



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.66 problem 642
Internal problem ID [8222]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 642.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (−y2 + 4ax)2

y
= 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 286� �
dsolve(diff(y(x),x) = (-y(x)^2+4*a*x)^2/y(x),y(x), singsol=all)� �
y(x)

=

√
4

√√√√(c1(ax−
√
2

√
a

4

)
e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

)(
ax+

√
2

√
a

4

))(
c1e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

))
c1e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

)
y(x) =

−

√
4

√√√√(c1(ax−
√
2

√
a

4

)
e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

)(
ax+

√
2

√
a

4

))(
c1e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

))
c1e2x

(√
2

√
a −2ax

)
+ e−2x

(√
2

√
a +2ax

)
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3 Solution by Mathematica
Time used: 15.923 (sec). Leaf size: 95� �
DSolve[y'[x] == (4*a*x - y[x]^2)^2/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√√√√4ax−
√
2
√
a tanh

(√
2 (2ax− c1)√

a

)

y(x) →

√√√√4ax−
√
2
√
a tanh

(√
2 (2ax− c1)√

a

)
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53.2.67 problem 643
Internal problem ID [8223]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 643.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
x
(
−2 + 3x

√
x2 + 3y

)
3 = 0

3 Solution by Maple
Time used: 0.242 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 1/3*x*(-2+3*x*(x^2+3*y(x))^(1/2)),y(x), singsol=all)� �

c1 +
x3

2 −
√

x2 + 3y(x) = 0

3 Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 31� �
DSolve[y'[x] == (x*(-2 + 3*x*Sqrt[x^2 + 3*y[x]]))/3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12
(
x6 − 6c1x3 − 4x2 + 9c12

)
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53.2.68 problem 644
Internal problem ID [8224]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 644.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +
x2
(
ax− 2

√
a (x4a+ 8y)

)
2 = 0

3 Solution by Maple
Time used: 0.116 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = -1/2*x^2*(a*x-2*(a*(a*x^4+8*y(x)))^(1/2)),y(x), singsol=all)� �

c1 +
4a x3

3 −
√
a (a x4 + 8y(x)) = 0

3 Solution by Mathematica
Time used: 0.562 (sec). Leaf size: 34� �
DSolve[y'[x] == -1/2*(x^2*(a*x - 2*Sqrt[a*(a*x^4 + 8*y[x])])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72a

(
16x6 − 9x4 − 96c1x3 + 144c12

)
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53.2.69 problem 645
Internal problem ID [8225]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 645.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − (− ln(y) + x) y = 0

3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = (-ln(y(x))+x)*y(x),y(x), singsol=all)� �

y(x) = ee−xc1−1+x

3 Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 20� �
DSolve[y'[x] == (x - Log[y[x]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex−e−x+c1−1
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53.2.70 problem 646
Internal problem ID [8226]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 646.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x3 + x2 + 2
√

x3 − 6y
2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.352 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = 1/2*(x^3+x^2+2*(x^3-6*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 − 3 ln (x+ 1)−
√
x3 − 6y(x) = 0

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 35� �
DSolve[y'[x] == (x^2/2 + x^3/2 + Sqrt[x^3 - 6*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
x3 − 9 log2(x+ 1) + 18c1 log(x+ 1)− 9c12

)
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53.2.71 problem 647
Internal problem ID [8227]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 647.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − (ay2 + b x2)2 x
a

5
2y

= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 460� �
dsolve(diff(y(x),x) = (a*y(x)^2+b*x^2)^2*x/a^(5/2)/y(x),y(x), singsol=all)� �
y(x)

=

√√√√√√√−


(
b x2 − a

3
2

√
− b

a
3
2

)
e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + c1

(
a

3
2

√
− b

a
3
2

+ b x2

)
e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2


c1e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2

 a

a

c1e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2


y(x) =

−

√√√√√√√−


(
b x2 − a

3
2

√
− b

a
3
2

)
e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + c1

(
a

3
2

√
− b

a
3
2

+ b x2

)
e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2


c1e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2

 a

a

c1e

x2
2a

3
2
√

− b

a
3
2

+b x2


2a
3
2 + e

x2
−2a

3
2
√

− b

a
3
2

+b x2


2a
3
2
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3 Solution by Mathematica
Time used: 12.331 (sec). Leaf size: 117� �
DSolve[y'[x] == (x*(b*x^2 + a*y[x]^2)^2)/(a^(5/2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√√√√√−bx2 + a3/4
√
b tan

(
a3/2bx2+2c1
a9/4

√
b

)
a

y(x) →

√√√√√−bx2 + a3/4
√
b tan

(
a3/2bx2+2c1
a9/4

√
b

)
a
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53.2.72 problem 648
Internal problem ID [8228]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 648.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +
x3
(√

a x+
√
a − 2

√
x4a+ 8y

)√
a

2x+ 2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = -1/2*x^3*(a^(1/2)*x+a^(1/2)-2*(a*x^4+8*y(x))^(1/2))*a^(1/2)/(x+1),y(x), singsol=all)� �

√
a x4 + 8y(x) − 4x3√a

3 + 2
√
a x2 − 4

√
a x+ 4

√
a ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 0.824 (sec). Leaf size: 56� �
DSolve[y'[x] == -1/2*(Sqrt[a]*x^3*(Sqrt[a] + Sqrt[a]*x - 2*Sqrt[a*x^4 + 8*y[x]]))/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72a(x(x(4x− 9) + 12)− 12 log(x+ 1) + 18− 12c1)(x(x(4x− 3) + 12)

− 12 log(x+ 1) + 18− 12c1)
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53.2.73 problem 649
Internal problem ID [8229]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 649.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

4 − 1
4 − x

√
x2 − 2x+ 1 + 8y = 0

3 Solution by Maple
Time used: 0.264 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = -1/4*x+1/4+x*(x^2-2*x+1+8*y(x))^(1/2),y(x), singsol=all)� �

c1 +
x2

8 + 17
128 −

√
x2 + 8y(x)− 2x+ 1

16 = 0

3 Solution by Mathematica
Time used: 0.585 (sec). Leaf size: 34� �
DSolve[y'[x] == 1/4 - x/4 + x*Sqrt[1 - 2*x + x^2 + 8*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
2x2 + x− 1− 4c1

)
(x(2x− 1) + 1− 4c1)
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53.2.74 problem 650
Internal problem ID [8230]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 650.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 + a

2 − x
√

x2 + 2ax+ a2 + 4y = 0

3 Solution by Maple
Time used: 0.366 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = -1/2*x-1/2*a+x*(x^2+2*a*x+a^2+4*y(x))^(1/2),y(x), singsol=all)� �

c1 +
a2

4 + x2

4 + 1
16 −

√
a2 + 2ax+ x2 + 4y(x)

4 = 0

3 Solution by Mathematica
Time used: 0.704 (sec). Leaf size: 31� �
DSolve[y'[x] == -1/2*a - x/2 + x*Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
4
(
a+ x2 + x− 2c1

) (
a− x2 + x+ 2c1

)
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53.2.75 problem 651
Internal problem ID [8231]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 651.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (ln(y) + x2) y
x

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 13� �
dsolve(diff(y(x),x) = (ln(y(x))+x^2)*y(x)/x,y(x), singsol=all)� �

y(x) = ec1xex2

3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 15� �
DSolve[y'[x] == ((x^2 + Log[y[x]])*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(x+2c1)
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53.2.76 problem 652
Internal problem ID [8232]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 652.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 2a+ x
√
−y2 + 4ax
y

= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = (2*a+x*(-y(x)^2+4*a*x)^(1/2))/y(x),y(x), singsol=all)� �

−
√

−y(x)2 + 4ax − x2

2 − c1 = 0

3 Solution by Mathematica
Time used: 1.776 (sec). Leaf size: 137� �
DSolve[y'[x] == (2*a + x*Sqrt[4*a*x - y[x]^2])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
4096a5x− (−16a2x2 + ec1) 2

32a2

y(x) →
√

4096a5x− (−16a2x2 + ec1) 2

32a2

y(x) → −
√
a4x (16a− x3)

2a2

y(x) →
√

a4x (16a− x3)
2a2
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53.2.77 problem 653
Internal problem ID [8233]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 653.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 − 1− x
√

x2 − 4x+ 4y = 0

3 Solution by Maple
Time used: 0.263 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = -1/2*x+1+x*(x^2-4*x+4*y(x))^(1/2),y(x), singsol=all)� �

c1 + x2 + 1
4 −

√
x2 + 4y(x)− 4x = 0

3 Solution by Mathematica
Time used: 0.528 (sec). Leaf size: 31� �
DSolve[y'[x] == 1 - x/2 + x*Sqrt[-4*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4

4 − 1
4(1 + 4c1)x2 + x+ c1

2
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53.2.78 problem 654
Internal problem ID [8234]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 654.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + 2x2 + 2x− 3
√

x2 + 3y
3x+ 3 = 0

3 Solution by Maple
Time used: 0.343 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = -1/3*(2*x^2+2*x-3*(x^2+3*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
3 ln (x+ 1)

2 −
√

x2 + 3y(x) = 0

3 Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 36� �
DSolve[y'[x] == ((-2*x)/3 - (2*x^2)/3 + Sqrt[x^2 + 3*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12
(
−4x2 + 9 log(x+ 1)(log(x+ 1)− 2c1) + 9c12

)
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53.2.79 problem 655
Internal problem ID [8235]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 655.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − y3e− 4x
3

y e− 2x
3 + 1

= 0

3 Solution by Maple
Time used: 2.73 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) = y(x)^3/(y(x)*exp(-2/3*x)+1)*exp(-4/3*x),y(x), singsol=all)� �

x+
3
√
7 arctanh

((
6y(x)e−

2x
3 −2

)√
7

14

)
14

−
3 ln

(
3y(x)2e− 4x

3 − 2y(x)e− 2x
3 − 2

)
4 +

3 ln
(
y(x)e− 2x

3

)
2 − c1 = 0

3 Solution by Mathematica
Time used: 9.401 (sec). Leaf size: 89� �
DSolve[y'[x] == y[x]^3/(E^((4*x)/3)*(1 + y[x]/E^((2*x)/3))),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
3
2 log(y(x))

+ 3
28

(
−
(
7+

√
7
)
log
(
−
√
7 y(x)+y(x)+2e2x/3

)
+
(√

7 −7
)
log
(√

7 y(x)+y(x)+2e2x/3
)
+14 log

(
e2x/3

))
= c1, y(x)

]
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53.2.80 problem 656
Internal problem ID [8236]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 656.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (ln(y) + x3) y
x

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = (ln(y(x))+x^3)*y(x)/x,y(x), singsol=all)� �

y(x) = ex3
2 ec1x

3 Solution by Mathematica
Time used: 0.246 (sec). Leaf size: 20� �
DSolve[y'[x] == ((x^3 + Log[y[x]])*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x3
2 +3c1x
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53.2.81 problem 657
Internal problem ID [8237]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 657.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

4 − 1
4 − x2

√
x2 − 2x+ 1 + 8y = 0

3 Solution by Maple
Time used: 0.282 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = -1/4*x+1/4+x^2*(x^2-2*x+1+8*y(x))^(1/2),y(x), singsol=all)� �

c1 +
4x3

3 −
√
x2 + 8y(x)− 2x+ 1 = 0

3 Solution by Mathematica
Time used: 0.794 (sec). Leaf size: 37� �
DSolve[y'[x] == 1/4 - x/4 + x^2*Sqrt[1 - 2*x + x^2 + 8*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72
(
4x3 − 3x+ 3− 12c1

) (
4x3 + 3x− 3− 12c1

)
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53.2.82 problem 658
Internal problem ID [8238]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 658.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x2 − 1− 4
√

x2 − 2x+ 1 + 8y
4x+ 4 = 0

3 Solution by Maple
Time used: 0.348 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = -1/4*(x^2-1-4*(x^2-2*x+1+8*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 + 4 ln (x+ 1)− 1
4 −

√
x2 + 8y(x)− 2x+ 1 = 0

3 Solution by Mathematica
Time used: 1.16 (sec). Leaf size: 39� �
DSolve[y'[x] == (1/4 - x^2/4 + Sqrt[1 - 2*x + x^2 + 8*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
8

(
x− 4 log

(
1

x+ 1

)
− 1− 4c1

)(
x+ 4 log

(
1

x+ 1

)
− 1 + 4c1

)
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53.2.83 problem 659
Internal problem ID [8239]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 659.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + ax

2 + b

2 − x
√

a2x2 + 2abx+ b2 + 4ay − 4c = 0

3 Solution by Maple
Time used: 0.962 (sec). Leaf size: 204� �
dsolve(diff(y(x),x) = -1/2*a*x-1/2*b+x*(a^2*x^2+2*a*b*x+b^2+4*a*y(x)-4*c)^(1/2),y(x), singsol=all)� �
y(x) = −a2x2 + 2bxa+ b2 − 4c

4a
a x2(

−a x2 +
√

a2x2 + 2bxa+ 4ay(x) + b2 − 4c
)
(−a2x4 + a2x2 + 2bxa+ 4ay(x) + b2 − 4c)

+
√

a2x2 + 2bxa+ 4ay(x) + b2 − 4c(
−a x2 +

√
a2x2 + 2bxa+ 4ay(x) + b2 − 4c

)
(−a2x4 + a2x2 + 2bxa+ 4ay(x) + b2 − 4c)

− c1 = 0

3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 53� �
DSolve[y'[x] == -1/2*b - (a*x)/2 + x*Sqrt[b^2 - 4*c + 2*a*b*x + a^2*x^2 + 4*a*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b2 log2

(
− e−

2a
(
x2−2c1

)
b

a

)
− 4(ax+ b)2 + 16c

16a
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53.2.84 problem 660
Internal problem ID [8240]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 660.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 + a

2 − x2
√
x2 + 2ax+ a2 + 4y = 0

3 Solution by Maple
Time used: 0.283 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = -1/2*x-1/2*a+x^2*(x^2+2*a*x+a^2+4*y(x))^(1/2),y(x), singsol=all)� �

c1 +
2x3

3 −
√

a2 + 2ax+ x2 + 4y(x) = 0

3 Solution by Mathematica
Time used: 0.428 (sec). Leaf size: 41� �
DSolve[y'[x] == -1/2*a - x/2 + x^2*Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
36
(
3a+ 2x3 + 3x− 6c1

) (
3a− 2x3 + 3x+ 6c1

)
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53.2.85 problem 661
Internal problem ID [8241]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 661.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + ax

2 + b

2 − x2
√

a2x2 + 2abx+ b2 + 4ay − 4c = 0

3 Solution by Maple
Time used: 0.398 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = -1/2*a*x-1/2*b+x^2*(a^2*x^2+2*a*b*x+b^2+4*a*y(x)-4*c)^(1/2),y(x), singsol=all)� �

c1 +
2a x3

3 −
√
a2x2 + 2bxa+ 4ay(x) + b2 − 4c = 0

3 Solution by Mathematica
Time used: 0.317 (sec). Leaf size: 55� �
DSolve[y'[x] == -1/2*b - (a*x)/2 + x^2*Sqrt[b^2 - 4*c + 2*a*b*x + a^2*x^2 + 4*a*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b2 log2

(
− e−

4a
(
x3−3c1

)
3b
a

)
− 4(ax+ b)2 + 16c

16a
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53.2.86 problem 662
Internal problem ID [8242]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 662.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x

2 − 1
2 − x2

√
x2 + 2x+ 1− 4y = 0

3 Solution by Maple
Time used: 0.282 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = 1/2*x+1/2+x^2*(x^2+2*x+1-4*y(x))^(1/2),y(x), singsol=all)� �

c1 −
2x3

3 −
√

x2 − 4y(x) + 2x+ 1 = 0

3 Solution by Mathematica
Time used: 0.746 (sec). Leaf size: 37� �
DSolve[y'[x] == 1/2 + x/2 + x^2*Sqrt[1 + 2*x + x^2 - 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
36
(
−4x6 + 24c1x3 + 9x2 + 18x+ 9− 36c12

)
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53.2.87 problem 663
Internal problem ID [8243]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 663.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 2a+ x2
√

−y2 + 4ax
y

= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = (2*a+x^2*(-y(x)^2+4*a*x)^(1/2))/y(x),y(x), singsol=all)� �

−
√

−y(x)2 + 4ax − x3

3 − c1 = 0

3 Solution by Mathematica
Time used: 1.886 (sec). Leaf size: 137� �
DSolve[y'[x] == (2*a + x^2*Sqrt[4*a*x - y[x]^2])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

147456a7x− (−64a3x3 + ec1) 2

192a3

y(x) →
√

147456a7x− (−64a3x3 + ec1) 2

192a3

y(x) → −
√

a6x (36a− x5)
3a3

y(x) →
√

a6x (36a− x5)
3a3
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53.2.88 problem 664
Internal problem ID [8244]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 664.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 − 1− x2
√
x2 − 4x+ 4y = 0

3 Solution by Maple
Time used: 0.25 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = -1/2*x+1+x^2*(x^2-4*x+4*y(x))^(1/2),y(x), singsol=all)� �

c1 +
2x3

3 −
√
x2 + 4y(x)− 4x = 0

3 Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 34� �
DSolve[y'[x] == 1 - x/2 + x^2*Sqrt[-4*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x6

9 − 2c1x3

3 − x2

4 + x+ c1
2
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53.2.89 problem 665
Internal problem ID [8245]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 665.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +

(√
a x4 +

√
a x3 − 2

√
x4a+ 8y

)√
a

2x+ 2 = 0

3 Solution by Maple
Time used: 0.171 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = -1/2*(a^(1/2)*x^4+a^(1/2)*x^3-2*(a*x^4+8*y(x))^(1/2))*a^(1/2)/(x+1),y(x), singsol=all)� �

−
√

a x4 + 8y(x) + 4
√
a ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 0.674 (sec). Leaf size: 38� �
DSolve[y'[x] == -1/2*(Sqrt[a]*(Sqrt[a]*x^3 + Sqrt[a]*x^4 - 2*Sqrt[a*x^4 + 8*y[x]]))/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
8a
(
x2 − 4 log(x+ 1) + 4c1

) (
x2 + 4 log(x+ 1)− 4c1

)
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53.2.90 problem 666
Internal problem ID [8246]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 666.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(
− ln(y) + 1 + x2 + x3) y = 0

3 Solution by Maple
Time used: 0.164 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = (-ln(y(x))+1+x^2+x^3)*y(x),y(x), singsol=all)� �

y(x) = ee−xc1+x3−2x2+4x−3

3 Solution by Mathematica
Time used: 0.383 (sec). Leaf size: 27� �
DSolve[y'[x] == (1 + x^2 + x^3 - Log[y[x]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex((x−2)x+4)−c1e−x−3
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53.2.91 problem 667
Internal problem ID [8247]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 667.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − y3e−2bx

y e−bx + 1 = 0

3 Solution by Maple
Time used: 0.583 (sec). Leaf size: 83� �
dsolve(diff(y(x),x) = y(x)^3/(y(x)*exp(-b*x)+1)*exp(-2*b*x),y(x), singsol=all)� �

bx+
b arctanh

(
2y(x)e−bx−b√
b2 + 4b

)
√
b2 + 4b

+ ln
(
y(x)e−bx

)
−

ln
(
−by(x)e−bx + y(x)2e−2bx − b

)
2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.666 (sec). Leaf size: 95� �
DSolve[y'[x] == y[x]^3/(E^(2*b*x)*(1 + y[x]/E^(b*x))),y[x],x,IncludeSingularSolutions -> True]� �

Solve


log(y(x))

b

+

− log
(
bebx

(
ebx + y(x)

)
− y(x)2

)
+ 2
√

b

b+ 4 tanh−1


√

b

b+ 4
(
2ebx+y(x)

)
y(x)

+ 2 log
(
ebx
)

2b = c1, y(x)
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53.2.92 problem 668
Internal problem ID [8248]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 668.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class C]]

Solve

y′ − y3e−2x

y e−x + 1 = 0

3 Solution by Maple
Time used: 3.487 (sec). Leaf size: 58� �
dsolve(diff(y(x),x) = 1/(y(x)*exp(-x)+1)*y(x)^3*exp(-2*x),y(x), singsol=all)� �

y(x) = e
RootOf

(
2
√
5 arctanh

((
−2 e_Z+ex

)√
5 e−x

5

)
+5 ln

(
−e2x−ex+_Z+e2_Z)+10c1−10_Z−10x

)

3 Solution by Mathematica
Time used: 0.504 (sec). Leaf size: 73� �
DSolve[y'[x] == y[x]^3/(E^(2*x)*(1 + y[x]/E^x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
log(y(x)) + 1

10

(
−
(
5 +

√
5
)
log
(
−
√
5 y(x) + y(x) + 2ex

)
+
(√

5 − 5
)
log
(√

5 y(x) + y(x) + 2ex
)
+ 10 log (ex)

)
= c1, y(x)

]
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53.2.93 problem 669
Internal problem ID [8249]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 669.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −

(
−2y 3

2 + 3 ex
)2

ex

4√y
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 72� �
dsolve(diff(y(x),x) = 1/4*(-2*y(x)^(3/2)+3*exp(x))^2*exp(x)/y(x)^(1/2),y(x), singsol=all)� �

c1 +
e− 3 ex

2 − 9 e2x
8

(
2y(x) 3

2 ex − 2 ex − 3 e2x
)
e− 3 ex

2 + 9 e2x
8

2y(x) 3
2 ex + 2 ex − 3 e2x

= 0

3 Solution by Mathematica
Time used: 25.177 (sec). Leaf size: 201� �
DSolve[y'[x] == (E^x*(3*E^x - 2*y[x]^(3/2))^2)/(4*Sqrt[y[x]]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
e3e

x(3ex − 2) + e3c1(3ex + 2)
) 2/3

22/3 3
√
(e3ex + e3c1) 2

y(x) → −
3
√
−1

(
e3e

x(3ex − 2) + e3c1(3ex + 2)
) 2/3

22/3 3
√

(e3ex + e3c1) 2

y(x) →
(
−1

2

)2/3 (
e3e

x(3ex − 2) + e3c1(3ex + 2)
) 2/3

3
√

(e3ex + e3c1) 2
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53.2.94 problem 670
Internal problem ID [8250]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 670.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
ix
(
i− 2

√
−x2 + 4 ln(a) + 4 ln(y)

)
y

2 = 0

3 Solution by Maple
Time used: 0.331 (sec). Leaf size: 70� �
dsolve(diff(y(x),x) = 1/2*I*x*(I-2*(-x^2+4*ln(a)+4*ln(y(x)))^(1/2))*y(x),y(x), singsol=all)� �

−
√

−x2 + 4 ln(a) + 4 ln (y(x))
2 +

arctan
(√

−x2 + 4 ln(a) + 4 ln (y(x))
)

2
− i ln (x2 − 4 ln(a)− 4 ln (y(x))− 1)

4 − ix2

2 − c1 = 0

3 Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 59� �
DSolve[y'[x] == (I/2)*x*(I - 2*Sqrt[-x^2 + 4*Log[a] + 4*Log[y[x]]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
exp

(
1
4

(
−ProductLog

(
ie−x2−1−4c1

)
+ x− 1

)(
ProductLog

(
ie−x2−1−4c1

)
+ x+ 1

))
a
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53.2.95 problem 671
Internal problem ID [8251]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 671.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (xy2 + 1)2

yx4 = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 237� �
dsolve(diff(y(x),x) = (x*y(x)^2+1)^2/y(x)/x^4,y(x), singsol=all)� �
y(x) =

−

√
2

√
−
(
c1e

−1−x
√
2

x2 + e
−1+x

√
2

x2

)
x

(
c1
(
x
√
2 + 2

)
e

−1−x
√
2

x2 +
(
2− x

√
2
)
e

−1+x
√
2

x2

)
2x
(
c1e

−1−x
√
2

x2 + e
−1+x

√
2

x2

)
y(x)

=

√
2

√
−
(
c1e

−1−x
√
2

x2 + e
−1+x

√
2

x2

)
x

(
c1
(
x
√
2 + 2

)
e

−1−x
√
2

x2 +
(
2− x

√
2
)
e

−1+x
√
2

x2

)
2x
(
c1e

−1−x
√
2

x2 + e
−1+x

√
2

x2

)
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3 Solution by Mathematica
Time used: 7.722 (sec). Leaf size: 162� �
DSolve[y'[x] == (1 + x*y[x]^2)^2/(x^4*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√√√√−
√
2 x+

(√
2 x− 2

)
e

2
√
2 (1+c1x)

x − 2
x

√
2
√
1 + e

2
√
2 (1+c1x)

x

y(x) →

√√√√−
√
2 x+

(√
2 x− 2

)
e

2
√
2 (1+c1x)

x − 2
x

√
2
√

1 + e
2
√
2 (1+c1x)

x
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53.2.96 problem 672
Internal problem ID [8252]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 672.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
x2
(
3x+

√
−9x4 + 4y3

)
y2

= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = x^2*(3*x+(-9*x^4+4*y(x)^3)^(1/2))/y(x)^2,y(x), singsol=all)� �

∫ y(x)

_b

_a2√
−9x4 + 4_a3

d_a − x3

3 − c1 = 0

3 Solution by Mathematica
Time used: 21.268 (sec). Leaf size: 4512� �
DSolve[y'[x] == (x^2*(3*x + Sqrt[-9*x^4 + 4*y[x]^3]))/y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.2.97 problem 673
Internal problem ID [8253]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 673.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − − sin (2y) + cos (2y)x2 + x2

2x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = 1/2*(-sin(2*y(x))+cos(2*y(x))*x^2+x^2)/x,y(x), singsol=all)� �

y(x) = arctan
(
x3 + 6c1

3x

)

3 Solution by Mathematica
Time used: 3.74 (sec). Leaf size: 87� �
DSolve[y'[x] == (x^2/2 + (x^2*Cos[2*y[x]])/2 - Sin[2*y[x]]/2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot−1
(

6x
2x3 + 3c1

)
y(x) → −1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
y(x) → 1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))

10671



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.98 problem 674
Internal problem ID [8254]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 674.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x2 − x− 2− 2
√

x2 − 4x+ 4y
2x+ 2 = 0

3 Solution by Maple
Time used: 0.333 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = -1/2*(x^2-x-2-2*(x^2-4*x+4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 + 2 ln (x+ 1)− 1−
√

x2 + 4y(x)− 4x = 0

3 Solution by Mathematica
Time used: 0.499 (sec). Leaf size: 32� �
DSolve[y'[x] == (1 + x/2 - x^2/2 + Sqrt[-4*x + x^2 + 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

4 + x+ log2(x+ 1)− 2c1 log(x+ 1) + c1
2
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53.2.99 problem 675
Internal problem ID [8255]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 675.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y + x3a ex + a x4 + a x3 − xy2ex − y2x2 − y2x

x
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = (y(x)+x^3*a*exp(x)+a*x^4+x^3*a-x*y(x)^2*exp(x)-x^2*y(x)^2-x*y(x)^2)/x,y(x), singsol=all)� �

y(x) = tanh
(
x3√a

3 + x ex
√
a +

√
a x2

2 − ex
√
a + c1

√
a

)
x
√
a

3 Solution by Mathematica
Time used: 6.58 (sec). Leaf size: 44� �
DSolve[y'[x] == (a*x^3 + a*E^x*x^3 + a*x^4 + y[x] - x*y[x]^2 - E^x*x*y[x]^2 - x^2*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a x tanh

(
1
6
√
a
(
(2x+ 3)x2 + 6ex(x− 1) + 6c1

))
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53.2.100 problem 676
Internal problem ID [8256]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 676.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − x+ 1 + 2x6
√

4x2y + 1
2x3 (x+ 1) = 0

3 Solution by Maple
Time used: 0.497 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = 1/2*(x+1+2*x^6*(4*x^2*y(x)+1)^(1/2))/x^3/(x+1),y(x), singsol=all)� �

c1 + 2 ln (x+ 1)−
√

4x2y(x) + 1
x

+ x4

2 − 2x3

3 + x2 − 2x = 0

3 Solution by Mathematica
Time used: 5.706 (sec). Leaf size: 49� �
DSolve[y'[x] == (1/2 + x/2 + x^6*Sqrt[1 + 4*x^2*y[x]])/(x^3*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
− 1
x2 + log2

(
(x+ 1)2 exp

(
1
6x(x(x(3x− 4) + 6)− 12)− 2c1

)))
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53.2.101 problem 677
Internal problem ID [8257]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 677.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y + x3a ln (x+ 1) + a x4 + a x3 − xy2 ln (x+ 1)− y2x2 − y2x

x
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) = (y(x)+x^3*a*ln(x+1)+a*x^4+x^3*a-x*y(x)^2*ln(x+1)-x^2*y(x)^2-x*y(x)^2)/x,y(x), singsol=all)� �
y(x) = tanh

(
ln (x+ 1)

√
a x2

2 + x3√a

3 +
√
a x2

4 −
√
a ln (x+ 1)

2 + c1
√
a +

√
a x

2

+ 3
√
a

4

)
x
√
a

3 Solution by Mathematica
Time used: 5.722 (sec). Leaf size: 49� �
DSolve[y'[x] == (a*x^3 + a*x^4 + a*x^3*Log[1 + x] + y[x] - x*y[x]^2 - x^2*y[x]^2 - x*Log[1 + x]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a x tanh

(
1
12

√
a
(
6
(
x2 − 1

)
log(x+ 1) + x(x(4x+ 3) + 6) + 12c1

))
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53.2.102 problem 678
Internal problem ID [8258]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 678.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
x2
(
x+ 1 + 2x

√
x3 − 6y

)
2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.423 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = 1/2*x^2*(x+1+2*x*(x^3-6*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 − x3 + 3x2

2 − 3x+ 3 ln (x+ 1)− 1
2 −

√
x3 − 6y(x) = 0

3 Solution by Mathematica
Time used: 3.734 (sec). Leaf size: 87� �
DSolve[y'[x] == (x^2*(1 + x + 2*x*Sqrt[x^3 - 6*y[x]]))/(2*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
24
(
−x(x(x(x(4(x− 3)x+ 33) + 4)− 30) + 132) + 12c1x(x(2x− 3) + 6)

+ 12 log(x+ 1)(x(x(2x− 3) + 6)− 3 log(x+ 1) + 11− 6c1)− 121− 36c12 + 132c1
)
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53.2.103 problem 679
Internal problem ID [8259]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 679.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y + x3 ln(x) + x4 + x3 + 7xy2 ln(x) + 7y2x2 + 7y2x
x

= 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (y(x)+x^3*ln(x)+x^4+x^3+7*x*y(x)^2*ln(x)+7*x^2*y(x)^2+7*x*y(x)^2)/x,y(x), singsol=all)� �

y(x) =
tan

( (
6 ln(x)x2+4x3+3x2+12c1

)√7
12

)
x
√
7

7

3 Solution by Mathematica
Time used: 0.546 (sec). Leaf size: 43� �
DSolve[y'[x] == (x^3 + x^4 + x^3*Log[x] + y[x] + 7*x*y[x]^2 + 7*x^2*y[x]^2 + 7*x*Log[x]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(
1
12

√
7 ((4x+ 3)x2 + 6x2 log(x) + 12c1)

)
√
7
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53.2.104 problem 680
Internal problem ID [8260]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 680.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x2 + 2x+ 1 + 2
√

x2 + 2x+ 1− 4y
2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.371 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = 1/2*(x^2+2*x+1+2*(x^2+2*x+1-4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 − 2 ln (x+ 1)− 1
2 −

√
x2 − 4y(x) + 2x+ 1 = 0

3 Solution by Mathematica
Time used: 0.722 (sec). Leaf size: 35� �
DSolve[y'[x] == (1/2 + x + x^2/2 + Sqrt[1 + 2*x + x^2 - 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(x− 2 log(x+ 1) + 1 + 2c1)(x+ 2 log(x+ 1) + 1− 2c1)
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53.2.105 problem 681
Internal problem ID [8261]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 681.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ −
y + x3b ln

( 1
x

)
+ x4b+ b x3 + xay2 ln

( 1
x

)
+ y2a x2 + axy2

x
= 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) = (y(x)+x^3*b*ln(1/x)+x^4*b+b*x^3+x*a*y(x)^2*ln(1/x)+x^2*a*y(x)^2+a*x*y(x)^2)/x,y(x), singsol=all)� �

y(x) =
tan

(
x2 ln

( 1
x

)√
ab

2 + x3
√
ab

3 + 3
√
ab x2

4 + c1
√
ab

)
x
√
ab

a

3 Solution by Mathematica
Time used: 29.113 (sec). Leaf size: 53� �
DSolve[y'[x] == (b*x^3 + b*x^4 + b*x^3*Log[x^(-1)] + y[x] + a*x*y[x]^2 + a*x^2*y[x]^2 + a*x*Log[x^(-1)]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b x tan

(
1
12
√
a
√
b ((4x+ 9)x2 − 6x2 log(x) + 12c1)

)
√
a
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53.2.106 problem 682
Internal problem ID [8262]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 682.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − 2a
x (−xy + 2y2ax− 8a2) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = 2*a/x/(-x*y(x)+2*a*x*y(x)^2-8*a^2),y(x), singsol=all)� �

c1 +
(−xy(x)2 + 4a) e−4ay(x)

x
= 0

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 39� �
DSolve[y'[x] == (2*a)/(x*(-8*a^2 - x*y[x] + 2*a*x*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2e−4ay(x)

8a − e−4ay(x)

2x = c1, y(x)
]
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53.2.107 problem 683
Internal problem ID [8263]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 683.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y(−1 + ln ((x+ 1)x) yx4 − ln ((x+ 1)x)x3)
x

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 155� �
dsolve(diff(y(x),x) = y(x)*(-1+ln(x*(x+1))*y(x)*x^4-ln(x*(x+1))*x^3)/x,y(x), singsol=all)� �
y(x)

= ((x+ 1)x)−
x3
3

(x+ 1)
1
3 e− 2

9x
3+ 1

6x
2− 1

3xc1x+ x1−x3
3 (x+ 1)−

x3
3 e

iπcsgn(ix(x+1))3x3
6 − iπcsgn(ix(x+1))2csgn(ix)x3

6 − iπcsgn(ix(x+1))2csgn(i(x+1))x3
6 + iπ csgn(ix(x+1))csgn(ix)csgn(i(x+1))x3

6

3 Solution by Mathematica
Time used: 0.812 (sec). Leaf size: 54� �
DSolve[y'[x] == (y[x]*(-1 - x^3*Log[x*(1 + x)] + x^4*Log[x*(1 + x)]*y[x]))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x+ c1e

− 1
18x(x(4x−3)+6)x 3

√
x+ 1 (x(x+ 1))x3

3

y(x) → 0

10681



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.108 problem 684
Internal problem ID [8264]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 684.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y + x2
√

x2 + y2

x
= 0

3 Solution by Maple
Time used: 4.131 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = (y(x)+(y(x)^2+x^2)^(1/2)*x^2)/x,y(x), singsol=all)� �

ln
(√

x2 + y(x)2 + y(x)
)
− x2

2 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 38.275 (sec). Leaf size: 70� �
DSolve[y'[x] == (y[x] + x^2*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x tanh

(
x2

2 + c1
)

√
sech2

(
x2

2 + c1

)

y(x) →
x tanh

(
x2

2 + c1
)

√
sech2

(
x2

2 + c1

)
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53.2.109 problem 685
Internal problem ID [8265]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 685.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y + ln ((x− 1) (x+ 1))x3 + 7 ln ((x− 1) (x+ 1))xy2
x

= 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = (y(x)+ln((x+1)*(x-1))*x^3+7*ln((x+1)*(x-1))*x*y(x)^2)/x,y(x), singsol=all)� �

y(x) =
tan

( (
x2 ln((x−1)(x+1))−x2−ln((x−1)(x+1))+2c1+1

)√7
2

)
x
√
7

7

3 Solution by Mathematica
Time used: 1.688 (sec). Leaf size: 55� �
DSolve[y'[x] == (x^3*Log[(-1 + x)*(1 + x)] + y[x] + 7*x*Log[(-1 + x)*(1 + x)]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(
1
2

√
7 (x2(log(x− 1) + log(x+ 1)− 1)− log(1− x)− log(x+ 1) + 2c1)

)
√
7
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53.2.110 problem 686
Internal problem ID [8266]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 686.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y3x e2x2

y ex2 + 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 85� �
dsolve(diff(y(x),x) = y(x)^3/(y(x)*exp(x^2)+1)*x*exp(2*x^2),y(x), singsol=all)� �
y(x)

=

(
− tan

(
RootOf

(
−2x2 − ln

(
81
(
tan2(_Z)

)
10 + 81

10

)
+ 2 ln

(
9 tan(_Z)

2 − 9
2

)
+ 6c1 − 2_Z

))
+ 1
)
e−x2

tan
(
RootOf

(
−2x2 − ln

(
81(tan2(_Z))

10 + 81
10

)
+ 2 ln

(
9 tan(_Z)

2 − 9
2

)
+ 6c1 − 2_Z

))
3 Solution by Mathematica
Time used: 7.272 (sec). Leaf size: 68� �
DSolve[y'[x] == (E^(2*x^2)*x*y[x]^3)/(1 + E^x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

log(y(x))
− 2y(x)2

 log
(
e2x

2
y(x)2 + 2ex2

y(x) + 2
)

4y(x)2 −
ArcTan

(
ex

2
y(x) + 1

)
2y(x)2

 = c1, y(x)
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53.2.111 problem 687
Internal problem ID [8267]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 687.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ −
y − ln

(
x+1
x−1

)
x3 + ln

(
x+1
x−1

)
xy2

x
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (y(x)-ln((x+1)/(x-1))*x^3+ln((x+1)/(x-1))*x*y(x)^2)/x,y(x), singsol=all)� �

y(x) = − tanh
(
x2 ln

(
x+1
x−1

)
2 −

ln
(
x+1
x−1

)
2 + c1 + x− 1

)
x

3 Solution by Mathematica
Time used: 0.709 (sec). Leaf size: 85� �
DSolve[y'[x] == (-(x^3*Log[(1 + x)/(-1 + x)]) + y[x] + x*Log[(1 + x)/(-1 + x)]*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x+ 1)(x− 1)x2 + x(x+ 1)x2(x− 1)e2(x+c1)

(x− 1)x2(x+ 1)− (x− 1)(x+ 1)x2e2(x+c1)

y(x) → −x

y(x) → x

10685



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.112 problem 688
Internal problem ID [8268]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 688.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y + e
x+1
x−1x3 + e

x+1
x−1xy2

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 61� �
dsolve(diff(y(x),x) = (y(x)+exp((x+1)/(x-1))*x^3+exp((x+1)/(x-1))*x*y(x)^2)/x,y(x), singsol=all)� �

y(x) = tan
(
e

x+1
x−1x2

2 + x e
x+1
x−1 + 4 e expIntegral

(
1,− 2

x− 1

)
− 3 e

x+1
x−1

2 + c1

)
x

3 Solution by Mathematica
Time used: 5.882 (sec). Leaf size: 43� �
DSolve[y'[x] == (E^((1 + x)/(-1 + x))*x^3 + y[x] + E^((1 + x)/(-1 + x))*x*y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(
−4eExpIntegralEi

(
2

x− 1

)
+ 1

2e
x+1
x−1 (x− 1)(x+ 3) + c1

)
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53.2.113 problem 689
Internal problem ID [8269]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 689.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − yx− y − ex+1x3 + ex+1xy2

(x− 1)x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = (x*y(x)-y(x)-exp(x+1)*x^3+exp(x+1)*x*y(x)^2)/(x-1)/x,y(x), singsol=all)� �

y(x) = − tanh
(
ex+1 − e2 expIntegral (1, 1− x) + c1

)
x

3 Solution by Mathematica
Time used: 0.884 (sec). Leaf size: 37� �
DSolve[y'[x] == (-(E^(1 + x)*x^3) - y[x] + x*y[x] + E^(1 + x)*x*y[x]^2)/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh
(
e2ExpIntegralEi(x− 1) + ex+1 + c1

)
y(x) → −x

y(x) → x
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53.2.114 problem 690
Internal problem ID [8270]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 690.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − −x2 + 1 + 4x3
√
x2 − 2x+ 1 + 8y

4 (x+ 1) = 0

3 Solution by Maple
Time used: 0.373 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = 1/4*(-x^2+1+4*x^3*(x^2-2*x+1+8*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
4x3

3 − 2x2 + 4x− 4 ln (x+ 1)−
√
x2 + 8y(x)− 2x+ 1 = 0

3 Solution by Mathematica
Time used: 1.312 (sec). Leaf size: 62� �
DSolve[y'[x] == (1/4 - x^2/4 + x^3*Sqrt[1 - 2*x + x^2 + 8*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72

(
4x3 − 6x2 + 15x+ 12 log

(
1

x+ 1

)
− 3− 12c1

)(
x
(
4x2 − 6x+ 9

)
+ 12 log

(
1

x+ 1

)
+ 3− 12c1

)
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53.2.115 problem 691
Internal problem ID [8271]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 691.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − − sin (2y) + cos (2y)x3 + x3

2x = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve(diff(y(x),x) = 1/2*(-sin(2*y(x))+cos(2*y(x))*x^3+x^3)/x,y(x), singsol=all)� �

y(x) = arctan
(
x4 + 8c1

4x

)

3 Solution by Mathematica
Time used: 3.542 (sec). Leaf size: 85� �
DSolve[y'[x] == (x^3/2 + (x^3*Cos[2*y[x]])/2 - Sin[2*y[x]]/2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot−1
(

4x
x4 + 2c1

)
y(x) → −1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
y(x) → 1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
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53.2.116 problem 692
Internal problem ID [8272]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 692.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y + x3
√

x2 + y2

x
= 0

3 Solution by Maple
Time used: 1.034 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = (y(x)+x^3*(y(x)^2+x^2)^(1/2))/x,y(x), singsol=all)� �

ln
(√

x2 + y(x)2 + y(x)
)
− x3

3 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 38.672 (sec). Leaf size: 70� �
DSolve[y'[x] == (y[x] + x^3*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x tanh

(
x3

3 + c1
)

√
sech2

(
x3

3 + c1

)

y(x) →
x tanh

(
x3

3 + c1
)

√
sech2

(
x3

3 + c1

)

10690



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.117 problem 693
Internal problem ID [8273]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 693.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ −
(
1 + y2e−2bx + y3e−3bx) ebx = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = (1+y(x)^2*exp(-2*b*x)+y(x)^3*exp(-3*b*x))*exp(b*x),y(x), singsol=all)� �

y(x) = RootOf
(
−x−

(∫ _Z
− 1
_a3 + _a2 − _ab+ 1d_a

)
+ c1

)
ebx

3 Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 146� �
DSolve[y'[x] == E^(b*x)*(1 + y[x]^2/E^(2*b*x) + y[x]^3/E^(3*b*x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−1
3(9b

+29)2/3RootSum

#13(9b+29)2/3−9#1b−3#1+(9b+29)2/3&,

log
(

3e−2bxy(x)+e−bx

3
√

(9b+ 29)e−3bx
−#1

)
#12 (−(9b+ 29)2/3) + 3b+ 1

&

= 1
9xe

2bx((9b+29)e−3bx)2/3+c1, y(x)
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53.2.118 problem 694
Internal problem ID [8274]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 694.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − x+ 1 + 2
√

4x2y + 1 x3

2x3 (x+ 1) = 0

3 Solution by Maple
Time used: 0.449 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = 1/2*(x+1+2*(4*x^2*y(x)+1)^(1/2)*x^3)/x^3/(x+1),y(x), singsol=all)� �

−2 ln (x+ 1)−
√
4x2y(x) + 1

x
+ 2x+ c1 = 0

3 Solution by Mathematica
Time used: 1.233 (sec). Leaf size: 49� �
DSolve[y'[x] == (1/2 + x/2 + x^3*Sqrt[1 + 4*x^2*y[x]])/(x^3*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 1
4x2 − 2c1x+ 1

4 log
(
(x+ 1)2

) (
−4x+ log

(
(x+ 1)2

)
+ 4c1

)
+ c1

2
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53.2.119 problem 695
Internal problem ID [8275]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 695.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y ln (x− 1) + x4 + x3 + y2x2 + y2x

ln (x− 1)x = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (y(x)*ln(x-1)+x^4+x^3+x^2*y(x)^2+x*y(x)^2)/ln(x-1)/x,y(x), singsol=all)� �

y(x) = tan (− expIntegral (1,−3 ln (x− 1))− 3 expIntegral (1,−2 ln (x− 1))
− 2 expIntegral (1,− ln (x− 1)) + c1)x

3 Solution by Mathematica
Time used: 0.903 (sec). Leaf size: 33� �
DSolve[y'[x] == (x^3 + x^4 + Log[-1 + x]*y[x] + x*y[x]^2 + x^2*y[x]^2)/(x*Log[-1 + x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan(3ExpIntegralEi(2 log(x− 1)) + ExpIntegralEi(3 log(x− 1))
+ 2LogIntegral(x− 1) + c1)
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53.2.120 problem 696
Internal problem ID [8276]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 696.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y ln (x− 1) + ex+1x3 + 7 ex+1xy2

ln (x− 1)x = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = (y(x)*ln(x-1)+exp(x+1)*x^3+7*exp(x+1)*x*y(x)^2)/ln(x-1)/x,y(x), singsol=all)� �

y(x) =
tan

((
e
(∫ exx

ln(x−1)dx
)
+ c1

)√
7
)
x
√
7

7

3 Solution by Mathematica
Time used: 1.365 (sec). Leaf size: 45� �
DSolve[y'[x] == (E^(1 + x)*x^3 + Log[-1 + x]*y[x] + 7*E^(1 + x)*x*y[x]^2)/(x*Log[-1 + x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(√
7
(∫ x

1
eK[1]+1K[1]
log(K[1]−1)dK[1] + c1

))
√
7
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53.2.121 problem 697
Internal problem ID [8277]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 697.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ −
(
1 + y2e− 4x

3 + y3e−2x
)
e 2x

3 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = (1+y(x)^2*exp(-4/3*x)+y(x)^3*exp(-2*x))*exp(2/3*x),y(x), singsol=all)� �

y(x) = RootOf
(
−x+ 3

(∫ _Z 1
3_a3 + 3_a2 − 2_a + 3d_a

)
+ c1

)
e 2x

3

3 Solution by Mathematica
Time used: 0.222 (sec). Leaf size: 114� �
DSolve[y'[x] == E^((2*x)/3)*(1 + y[x]^2/E^((4*x)/3) + y[x]^3/E^(2*x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−35
3 RootSum

−35#13 + 9 3
√
35 #1

− 35&,

log
(

3e−4x/3y(x)+e−2x/3

3
√
35 3√

e−2x
−#1

)
3 3
√
35 − 35#12

&

 = 1
935

2/3e4x/3
(
e−2x)2/3 x+ c1, y(x)
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53.2.122 problem 698
Internal problem ID [8278]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 698.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ −
(
1 + y2e−2x + y3e−3x) ex = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = (1+y(x)^2*exp(-2*x)+y(x)^3*exp(-3*x))*exp(x),y(x), singsol=all)� �

y(x) = RootOf
(
−x+

∫ _Z 1
_a3 + _a2 − _a + 1d_a + c1

)
ex

3 Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 108� �
DSolve[y'[x] == E^x*(1 + y[x]^2/E^(2*x) + y[x]^3/E^(3*x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−19
3 RootSum

−19#13 + 6 3
√
38 #1

− 19&,

log
(

3e−2xy(x)+e−x

3
√
38 3√

e−3x
−#1

)
2 3
√
38 − 19#12

&

 = 1
938

2/3e2x
(
e−3x)2/3 x+ c1, y(x)
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53.2.123 problem 699
Internal problem ID [8279]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 699.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −
x
(
−2x− 2 + 3x2

√
x2 + 3y

)
3 (x+ 1) = 0

3 Solution by Maple
Time used: 0.396 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = 1/3*x*(-2*x-2+3*x^2*(x^2+3*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
x3

2 − 3x2

4 − 3 ln (x+ 1)
2 + 3x

2 −
√
x2 + 3y(x) = 0

3 Solution by Mathematica
Time used: 0.686 (sec). Leaf size: 86� �
DSolve[y'[x] == (x*(-2 - 2*x + 3*x^2*Sqrt[x^2 + 3*y[x]]))/(3*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
6

(
2x3 − 4

√
x2 + 3y(x) − 6 log

(
(x+ 1)

(√
x2 + 3y(x) − x

))
− 6 tanh−1

(
x√

x2 + 3y(x)

)
− 3x2 + 6x

)
+ 1

2 log(y(x)) = c1, y(x)
]
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53.2.124 problem 700
Internal problem ID [8280]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 700.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − 1
x (xy2 + 1 + x) y = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 62� �
dsolve(diff(y(x),x) = 1/x/(x*y(x)^2+1+x)/y(x),y(x), singsol=all)� �

y(x) =

√√√√x

(
2 LambertW

(
c1e−

x−1
2x

2

)
x+ x− 1

)
x

y(x) = −

√√√√x

(
2 LambertW

(
c1e−

x−1
2x

2

)
x+ x− 1

)
x

10698



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 72� �
DSolve[y'[x] == 1/(x*y[x]*(1 + x + x*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2xProductLog

(
c1e

1
2
( 1
x
−1
))

+ x− 1
√
x

y(x) →

√
2xProductLog

(
c1e

1
2
( 1
x
−1
))

+ x− 1
√
x
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53.2.125 problem 701
Internal problem ID [8281]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 701.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − 2x ex − 2x− ln(x)− 1 + x4 ln(x) + x4 − 2yx2 ln(x)− 2x2y + y2 ln(x) + y2

ex − 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 100� �
dsolve(diff(y(x),x) = (2*x*exp(x)-2*x-ln(x)-1+x^4*ln(x)+x^4-2*y(x)*x^2*ln(x)-2*x^2*y(x)+y(x)^2*ln(x)+y(x)^2)/(exp(x)-1),y(x), singsol=all)� �

y(x) = x2c1e
∫
− 2

ex
ln(x)+1− 1

ln(x)+1
dx

− x2 + c1e
∫
− 2

ex
ln(x)+1− 1

ln(x)+1
dx

+ 1

c1e
∫
− 2

ex
ln(x)+1− 1

ln(x)+1
dx

− 1

3 Solution by Mathematica
Time used: 2.764 (sec). Leaf size: 97� �
DSolve[y'[x] == (-1 - 2*x + 2*E^x*x + x^4 - Log[x] + x^4*Log[x] - 2*x^2*y[x] - 2*x^2*Log[x]*y[x] + y[x]^2 + Log[x]*y[x]^2)/(-1 + E^x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1
2(log(K[5])+1)

−1+eK[5] dK[5]
)

−
∫ x

1

exp
(∫K[6]

1
2(log(K[5])+1)

−1+eK[5] dK[5]
)
(log(K[6])+1)

−1+eK[6] dK[6] + c1

+ x2 + 1

y(x) → x2 + 1
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53.2.126 problem 702
Internal problem ID [8282]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 702.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − −y ex + yx− x3 ln(x)− x3 − xy2 ln(x)− y2x

(−ex + x)x = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (-y(x)*exp(x)+x*y(x)-x^3*ln(x)-x^3-x*y(x)^2*ln(x)-x*y(x)^2)/(-exp(x)+x)/x,y(x), singsol=all)� �

y(x) = tan
(∫

x ln(x)
−x+ exdx+

∫
x

−x+ exdx+ c1

)
x

3 Solution by Mathematica
Time used: 5.709 (sec). Leaf size: 37� �
DSolve[y'[x] == (-x^3 - x^3*Log[x] - E^x*y[x] + x*y[x] - x*y[x]^2 - x*Log[x]*y[x]^2)/(x*(-E^x + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x tan
(∫ x

1

K[1](log(K[1]) + 1)
eK[1] −K[1] dK[1] + c1

)
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53.2.127 problem 703
Internal problem ID [8283]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 703.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y(1− x+ yx2 ln(x) + yx3 − x ln(x)− x2)
(x− 1)x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 68� �
dsolve(diff(y(x),x) = y(x)*(1-x+y(x)*x^2*ln(x)+x^3*y(x)-x*ln(x)-x^2)/(x-1)/x,y(x), singsol=all)� �

y(x) = edilog(x)e−x

x
((∫

− edilog(x)(x+ln(x))e−x

(x−1)2 dx
)
x+ c1x−

(∫
− edilog(x)(x+ln(x))e−x

(x−1)2 dx
)
− c1

)
3 Solution by Mathematica
Time used: 0.875 (sec). Leaf size: 162� �
DSolve[y'[x] == (y[x]*(1 - x - x^2 - x*Log[x] + x^3*y[x] + x^2*Log[x]*y[x]))/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (1− x)− log(x)−1e−PolyLog(2,x)−x

x
(
−
∫ x

1 −e−K[1]−PolyLog(2,K[1])(1−K[1])− log(K[1])−2(K[1] + log(K[1]))dK[1] + c1
)

y(x) → 0

y(x) → − (1− x)− log(x)−1e−PolyLog(2,x)−x

x
∫ x

1 −e−K[1]−PolyLog(2,K[1])(1−K[1])− log(K[1])−2(K[1] + log(K[1]))dK[1]
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53.2.128 problem 704
Internal problem ID [8284]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 704.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − ln(x)yx− y + 2x5b+ 2x3ay2

(x ln(x)− 1)x = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = (y(x)*ln(x)*x-y(x)+2*x^5*b+2*x^3*a*y(x)^2)/(x*ln(x)-1)/x,y(x), singsol=all)� �

y(x) =
tan

(
2
(∫

x3

ln(x)x−1dx
)√

ab + 2c1
√
ab
)
x
√
ab

a

3 Solution by Mathematica
Time used: 52.255 (sec). Leaf size: 55� �
DSolve[y'[x] == (2*b*x^5 - y[x] + x*Log[x]*y[x] + 2*a*x^3*y[x]^2)/(x*(-1 + x*Log[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b x tan

(√
a
√
b
(∫ x

1
2K[1]3

K[1] log(K[1])−1dK[1] + c1
))

√
a
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53.2.129 problem 705
Internal problem ID [8285]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 705.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (ln(y) + x+ x3 + x4) y
x

= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = (ln(y(x))+x+x^3+x^4)*y(x)/x,y(x), singsol=all)� �

y(x) = ex4
3 ex3

2 ec1xxx

3 Solution by Mathematica
Time used: 0.328 (sec). Leaf size: 28� �
DSolve[y'[x] == ((x + x^3 + x^4 + Log[y[x]])*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xxe
1
6 (2x+3)x3+c1x
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53.2.130 problem 706
Internal problem ID [8286]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 706.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + (− ln (y − 1) + ln (1 + y) + 2 ln(x))x(1 + y)2

8 = 0

3 Solution by Maple
Time used: 1.343 (sec). Leaf size: 101� �
dsolve(diff(y(x),x) = -1/8*(-ln(-1+y(x))+ln(y(x)+1)+2*ln(x))*x*(y(x)+1)^2,y(x), singsol=all)� �
y(x) = e

RootOf
(
−x2e_Z ln

(
e_Z−2

x2

)
+_Z x2e_Z+8 e_Z−16

)
− 1∫ y(x)

_b

1
2
(
−x2(_a+1) ln(−1+_a)

2 + x2(_a+1) ln(_a+1)
2 + x2 (_a + 1) ln(x) + 4_a − 4

)
(_a + 1)

d_a

+ ln(x)
8 − c1 = 0
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3 Solution by Mathematica
Time used: 23.709 (sec). Leaf size: 610� �
DSolve[y'[x] == -1/8*(x*(2*Log[x] - Log[-1 + y[x]] + Log[1 + y[x]])*(1 + y[x])^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 −2 log(x)x2 + log(K[2]− 1)x2 − log(K[2] + 1)x2 − 8
2 (2 log(x)x2 − log(K[2]− 1)x2 + log(K[2] + 1)x2 +K[2] (2 log(x)x2 − log(K[2]− 1)x2 + log(K[2] + 1)x2 + 8)− 8)

−
∫ x

1

−
K[1](K[2] + 1)

(
1

K[2]+1 −
1

K[2]−1

)
2K[2] log(K[1])K[1]2 + 2 log(K[1])K[1]2 −K[2] log(K[2]− 1)K[1]2 − log(K[2]− 1)K[1]2 +K[2] log(K[2] + 1)K[1]2 + log(K[2] + 1)K[1]2 + 8K[2]− 8−

K[1](2 log(K[1])− log(K[2]− 1) + log(K[2] + 1))
2K[2] log(K[1])K[1]2 + 2 log(K[1])K[1]2 −K[2] log(K[2]− 1)K[1]2 − log(K[2]− 1)K[1]2 +K[2] log(K[2] + 1)K[1]2 + log(K[2] + 1)K[1]2 + 8K[2]− 8+

K[1](K[2] + 1)(2 log(K[1])− log(K[2]− 1) + log(K[2] + 1))
(
−K[2]K[1]2

K[2]−1 + 2 log(K[1])K[1]2 − log(K[2]− 1)K[1]2 + log(K[2] + 1)K[1]2 − K[1]2
K[2]−1 +

K[2]K[1]2
K[2]+1 + K[1]2

K[2]+1 + 8
)

(2K[2] log(K[1])K[1]2 + 2 log(K[1])K[1]2 −K[2] log(K[2]− 1)K[1]2 − log(K[2]− 1)K[1]2 +K[2] log(K[2] + 1)K[1]2 + log(K[2] + 1)K[1]2 + 8K[2]− 8)2

 dK[1]

+ 1
2(K[2] + 1)

 dK[2] +
∫ x

1

− K[1](2 log(K[1])− log(y(x)− 1) + log(y(x) + 1))(y(x) + 1)
2 log(K[1])K[1]2 − log(y(x)− 1)K[1]2 + log(y(x) + 1)K[1]2 + 2 log(K[1])y(x)K[1]2 − log(y(x)− 1)y(x)K[1]2 + log(y(x) + 1)y(x)K[1]2 + 8y(x)− 8dK[1] = c1, y(x)
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53.2.131 problem 707
Internal problem ID [8287]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 707.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − (− ln (y − 1) + ln (1 + y) + 2 ln(x))2 x(1 + y)2

16 = 0

3 Solution by Maple
Time used: 1.088 (sec). Leaf size: 182� �
dsolve(diff(y(x),x) = 1/16*(-ln(-1+y(x))+ln(y(x)+1)+2*ln(x))^2*x*(y(x)+1)^2,y(x), singsol=all)� �
y(x)

= e
RootOf

(
x2e_Z_Z2−2x2e_Z ln

(
e_Z−2

x2

)
_Z+ln

(
e_Z−2

)2
x2e_Z−4 ln(x) ln

(
e_Z−2

)
x2e_Z+4x2 ln(x)2e_Z−16 e_Z+32

)
− 1∫ y(x)

_b

1
4 (_a + 1)

(
x2(_a+1) ln(−1+_a)2

4 − x2 (_a + 1)
(
ln(x) + ln(_a+1)

2

)
ln (−1 + _a) + x2(_a+1) ln(_a+1)2

4 + ln(x)x2 (_a + 1) ln (_a + 1) + x2 (_a + 1) ln(x)2 − 4_a + 4
)d_a

− ln(x)
16 − c1 = 0
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3 Solution by Mathematica
Time used: 4.317 (sec). Leaf size: 1391� �
DSolve[y'[x] == (x*(2*Log[x] - Log[-1 + y[x]] + Log[1 + y[x]])^2*(1 + y[x])^2)/16,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

− K[1](2 log(K[1])− log(y(x)− 1) + log(y(x) + 1))2(y(x) + 1)
4 log2(K[1])K[1]2 + log2(y(x)− 1)K[1]2 + log2(y(x) + 1)K[1]2 − 4 log(K[1]) log(y(x)− 1)K[1]2 + 4 log(K[1]) log(y(x) + 1)K[1]2 − 2 log(y(x)− 1) log(y(x) + 1)K[1]2 + 4 log2(K[1])y(x)K[1]2 + log2(y(x)− 1)y(x)K[1]2 + log2(y(x) + 1)y(x)K[1]2 − 4 log(K[1]) log(y(x)− 1)y(x)K[1]2 + 4 log(K[1]) log(y(x) + 1)y(x)K[1]2 − 2 log(y(x)− 1) log(y(x) + 1)y(x)K[1]2 − 16y(x) + 16

dK[1]

+
∫ y(x)

1

 −4 log2(x)x2 − log2(K[2]− 1)x2 − log2(K[2] + 1)x2 + 4 log(x) log(K[2]− 1)x2 − 4 log(x) log(K[2] + 1)x2 + 2 log(K[2]− 1) log(K[2] + 1)x2 + 16
2
(
4 log2(x)x2 + log2(K[2]− 1)x2 + log2(K[2] + 1)x2 − 4 log(x) log(K[2]− 1)x2 + 4 log(x) log(K[2] + 1)x2 − 2 log(K[2]− 1) log(K[2] + 1)x2 +K[2]

(
4 log2(x)x2 + log2(K[2]− 1)x2 + log2(K[2] + 1)x2 − 4 log(x) log(K[2]− 1)x2 + 4 log(x) log(K[2] + 1)x2 − 2 log(K[2]− 1) log(K[2] + 1)x2 − 16

)
+ 16

)
−
∫ x

1

− K[1](2 log(K[1])− log(K[2]− 1) + log(K[2] + 1))2

4K[2] log2(K[1])K[1]2 + 4 log2(K[1])K[1]2 +K[2] log2(K[2]− 1)K[1]2 + log2(K[2]− 1)K[1]2 +K[2] log2(K[2] + 1)K[1]2 + log2(K[2] + 1)K[1]2 − 4K[2] log(K[1]) log(K[2]− 1)K[1]2 − 4 log(K[1]) log(K[2]− 1)K[1]2 + 4K[2] log(K[1]) log(K[2] + 1)K[1]2 + 4 log(K[1]) log(K[2] + 1)K[1]2 − 2K[2] log(K[2]− 1) log(K[2] + 1)K[1]2 − 2 log(K[2]− 1) log(K[2] + 1)K[1]2 − 16K[2] + 16
+
K[1](K[2] + 1)

(
4 log2(K[1])K[1]2 + log2(K[2]− 1)K[1]2 + log2(K[2] + 1)K[1]2 − 4K[2] log(K[1])K[1]2

K[2]−1 − 4 log(K[1])K[1]2
K[2]−1 + 4K[2] log(K[1])K[1]2

K[2]+1 + 4 log(K[1])K[1]2
K[2]+1 + 2K[2] log(K[2]−1)K[1]2

K[2]−1 − 4 log(K[1]) log(K[2]− 1)K[1]2 + 2 log(K[2]−1)K[1]2
K[2]−1 − 2K[2] log(K[2]−1)K[1]2

K[2]+1 − 2 log(K[2]−1)K[1]2
K[2]+1 − 2K[2] log(K[2]+1)K[1]2

K[2]−1 + 4 log(K[1]) log(K[2] + 1)K[1]2 − 2 log(K[2]− 1) log(K[2] + 1)K[1]2 − 2 log(K[2]+1)K[1]2
K[2]−1 + 2K[2] log(K[2]+1)K[1]2

K[2]+1 + 2 log(K[2]+1)K[1]2
K[2]+1 − 16

)
(2 log(K[1])− log(K[2]− 1) + log(K[2] + 1))2(

4K[2] log2(K[1])K[1]2 + 4 log2(K[1])K[1]2 +K[2] log2(K[2]− 1)K[1]2 + log2(K[2]− 1)K[1]2 +K[2] log2(K[2] + 1)K[1]2 + log2(K[2] + 1)K[1]2 − 4K[2] log(K[1]) log(K[2]− 1)K[1]2 − 4 log(K[1]) log(K[2]− 1)K[1]2 + 4K[2] log(K[1]) log(K[2] + 1)K[1]2 + 4 log(K[1]) log(K[2] + 1)K[1]2 − 2K[2] log(K[2]− 1) log(K[2] + 1)K[1]2 − 2 log(K[2]− 1) log(K[2] + 1)K[1]2 − 16K[2] + 16
)2 −

2K[1](K[2] + 1)
(

1
K[2]+1 −

1
K[2]−1

)
(2 log(K[1])− log(K[2]− 1) + log(K[2] + 1))

4K[2] log2(K[1])K[1]2 + 4 log2(K[1])K[1]2 +K[2] log2(K[2]− 1)K[1]2 + log2(K[2]− 1)K[1]2 +K[2] log2(K[2] + 1)K[1]2 + log2(K[2] + 1)K[1]2 − 4K[2] log(K[1]) log(K[2]− 1)K[1]2 − 4 log(K[1]) log(K[2]− 1)K[1]2 + 4K[2] log(K[1]) log(K[2] + 1)K[1]2 + 4 log(K[1]) log(K[2] + 1)K[1]2 − 2K[2] log(K[2]− 1) log(K[2] + 1)K[1]2 − 2 log(K[2]− 1) log(K[2] + 1)K[1]2 − 16K[2] + 16

 dK[1]

+ 1
2(K[2] + 1)

 dK[2] = c1, y(x)
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53.2.132 problem 708
Internal problem ID [8288]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 708.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (−y2 + 4ax)3

(−y2 + 4ax− 1) y = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = (-y(x)^2+4*a*x)^3/(-y(x)^2+4*a*x-1)/y(x),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 89� �
DSolve[y'[x] == (4*a*x - y[x]^2)^3/(y[x]*(-1 + 4*a*x - y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

2a
x

−
RootSum

[
−#13 + 2#1a− 2a&,

#1a log
(
−#1+4ax−y(x)2

)
−a log

(
−#1+4ax−y(x)2

)
2a−3#12 &

]
2a

= c1, y(x)
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53.2.133 problem 709
Internal problem ID [8289]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 709.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 2ax+ 2a+ x3
√

−y2 + 4ax
(x+ 1) y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (2*a*x+2*a+x^3*(-y(x)^2+4*a*x)^(1/2))/(x+1)/y(x),y(x), singsol=all)� �

−
√

−y(x)2 + 4ax − x3

3 + x2

2 − x+ ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 4.111 (sec). Leaf size: 131� �
DSolve[y'[x] == (2*a + 2*a*x + x^3*Sqrt[4*a*x - y[x]^2])/((1 + x)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
6
√

144ax− (x(x(2x− 3) + 6) + 6c1)2 + 12 log(x+ 1)(x(x(2x− 3) + 6)− 3 log(x+ 1) + 6c1)

y(x)

→ 1
6
√
144ax− (x(x(2x− 3) + 6) + 6c1)2 + 12 log(x+ 1)(x(x(2x− 3) + 6)− 3 log(x+ 1) + 6c1)
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53.2.134 problem 710
Internal problem ID [8290]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 710.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − − ln(x) + e 1
x + 4x2y + 2x+ 2y2x+ 2x3

ln(x)− e 1
x

= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (-ln(x)+exp(1/x)+4*x^2*y(x)+2*x+2*x*y(x)^2+2*x^3)/(ln(x)-exp(1/x)),y(x), singsol=all)� �

y(x) = −x+ tan

2c1 − 2

∫ 1

− ln(x)
x

+ e
1
x

x

dx


3 Solution by Mathematica
Time used: 1.69 (sec). Leaf size: 38� �
DSolve[y'[x] == (E^x^(-1) + 2*x + 2*x^3 - Log[x] + 4*x^2*y[x] + 2*x*y[x]^2)/(-E^x^(-1) + Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan
(∫ x

1
− 2K[5]
e

1
K[5] − log(K[5])

dK[5] + c1

)
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53.2.135 problem 711
Internal problem ID [8291]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 711.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + (ln(y)x+ ln(y)− 1) y
x+ 1 = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = -(ln(y(x))*x+ln(y(x))-1)*y(x)/(x+1),y(x), singsol=all)� �

y(x) = ee−xc1e− expIntegral(1,−x−1)e−x−1

3 Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 24� �
DSolve[y'[x] == ((1 - Log[y[x]] - x*Log[y[x]])*y[x])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ee
−x−1(ExpIntegralEi(x+1)+ec1)
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53.2.136 problem 712
Internal problem ID [8292]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 712.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x2 + 2x+ 1 + 2x3
√
x2 + 2x+ 1− 4y

2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.407 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = 1/2*(x^2+2*x+1+2*x^3*(x^2+2*x+1-4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 −
2x3

3 + x2 − 2x+ 2 ln (x+ 1)−
√

x2 − 4y(x) + 2x+ 1 = 0

3 Solution by Mathematica
Time used: 1.219 (sec). Leaf size: 47� �
DSolve[y'[x] == (1/2 + x + x^2/2 + x^3*Sqrt[1 + 2*x + x^2 - 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
x2 + 2x− 1

9

(
x(x(2x− 3) + 6) + 6 log

(
1

x+ 1

)
− 6c1

)
2 + 1

)
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53.2.137 problem 713
Internal problem ID [8293]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 713.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −bya+ b2 + ab+ b2x− ba
√
x − a2

a
(
−ay + b+ a+ bx− a

√
x
) = 0

3 Solution by Maple
Time used: 0.485 (sec). Leaf size: 116� �
dsolve(diff(y(x),x) = (-b*y(x)*a+b^2+a*b+b^2*x-b*a*x^(1/2)-a^2)/a/(-a*y(x)+b+a+b*x-a*x^(1/2)),y(x), singsol=all)� �
y(x)

=
RootOf

(
−x

3
2ab+ b2x2 − a2

√
x − ba

√
x − 2a2x+ 2bxa+ 2b2x+ a2 + 2ab+ b2 + eRootOf

(
9x
(
tanh2

(
− 3_Z

2 + c1
2

))
a2−9a2x+4 e_Z

)
+
(
a
√
x − 2bx− 2a− 2b

)
_Z + _Z 2

)
a
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3 Solution by Mathematica
Time used: 142.821 (sec). Leaf size: 607� �
DSolve[y'[x] == (-a^2 + a*b + b^2 - a*b*Sqrt[x] + b^2*x - a*b*y[x])/(a*(a + b - a*Sqrt[x] + b*x - a*y[x])),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,1

]
a2

y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,2

]
a2

y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,3

]
a2

y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,4

]
a2

y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,5

]
a2

y(x)

→

a
(
a
(
−
√
x
)
+ a+ bx+ b

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,6

]
a2
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53.2.138 problem 714
Internal problem ID [8294]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 714.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ +
y
(
− ln

( 1
x

)
+ ex + yx2 ln(x) + yx3 − x ln(x)− x2)(

− ln
( 1
x

)
+ ex

)
x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 96� �
dsolve(diff(y(x),x) = -y(x)*(-ln(1/x)+exp(x)+y(x)*x^2*ln(x)+x^3*y(x)-x*ln(x)-x^2)/(-ln(1/x)+exp(x))/x,y(x), singsol=all)� �

y(x) = e
∫ ln(x)x+x2−ex+ln

(
1
x

)
x
(
− ln

(
1
x

)
+ex

) dx

∫ e

∫ ln(x)x+x2−ex+ln
(
1
x

)
x
(
− ln

(
1
x

)
+ex

) dx

x(x+ln(x))
− ln

( 1
x

)
+ex dx+ c1
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3 Solution by Mathematica
Time used: 1.849 (sec). Leaf size: 238� �
DSolve[y'[x] == -((y[x]*(E^x - x^2 - Log[x^(-1)] - x*Log[x] + x^3*y[x] + x^2*Log[x]*y[x]))/(x*(E^x - Log[x^(-1)]))),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1

(
K[1]+log(K[1])
eK[1]−log

(
1

K[1]

) − 1
K[1]

)
dK[1]

)

−
∫ x

1 −
exp

∫K[2]
1

 K[1]+log(K[1])

eK[1]−log
(

1
K[1]

)− 1
K[1]

dK[1]

K[2](K[2]+log(K[2]))

eK[2]−log
(

1
K[2]

) dK[2] + c1

y(x) → 0

y(x) → −
exp

(∫ x

1

(
K[1]+log(K[1])
eK[1]−log

(
1

K[1]

) − 1
K[1]

)
dK[1]

)
∫ x

1 −
exp

∫K[2]
1

 K[1]+log(K[1])

eK[1]−log
(

1
K[1]

)− 1
K[1]

dK[1]

K[2](K[2]+log(K[2]))

eK[2]−log
(

1
K[2]

) dK[2]

10717



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.139 problem 715
Internal problem ID [8295]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 715.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − −x2 + x+ 2 + 2x3
√

x2 − 4x+ 4y
2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.395 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = 1/2*(-x^2+x+2+2*x^3*(x^2-4*x+4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
2x3

3 − x2 − 2 ln (x+ 1) + 2x−
√
x2 + 4y(x)− 4x = 0

3 Solution by Mathematica
Time used: 1.278 (sec). Leaf size: 48� �
DSolve[y'[x] == (1 + x/2 - x^2/2 + x^3*Sqrt[-4*x + x^2 + 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−x2 + 4x+ 1

9

(
x(x(2x− 3) + 6) + 6 log

(
1

x+ 1

)
− 6c1

)
2
)
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53.2.140 problem 716
Internal problem ID [8296]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 716.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 3x4 + 3x3 +
√

9x4 − 4y3
(x+ 1) y2 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (3*x^4+3*x^3+(9*x^4-4*y(x)^3)^(1/2))/(x+1)/y(x)^2,y(x), singsol=all)� �

∫ y(x)

_b

_a2√
9x4 − 4_a3

d_a − ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 3.77 (sec). Leaf size: 132� �
DSolve[y'[x] == (3*x^3 + 3*x^4 + Sqrt[9*x^4 - 4*y[x]^3])/((1 + x)*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−3
2

)2/3
3
√

x4 − 4 log2(x+ 1) + 8c1 log(x+ 1)− 4c12

y(x) →
(
3
2

)2/3
3
√
x4 − 4 log2(x+ 1) + 8c1 log(x+ 1)− 4c12

y(x) → 3
√

x4 − 4 log2(x+ 1) + 8c1 log(x+ 1)− 4c12 Root
[
4#13 − 9&, 2

]
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53.2.141 problem 717
Internal problem ID [8297]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 717.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x2 + x+ ax+ a− 2
√
x2 + 2ax+ a2 + 4y

2x+ 2 = 0

3 Solution by Maple
Time used: 0.382 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = -1/2*(x^2+x+a*x+a-2*(x^2+2*a*x+a^2+4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
a

2 + 2 ln (x+ 1)−
√

a2 + 2ax+ x2 + 4y(x) = 0

3 Solution by Mathematica
Time used: 0.681 (sec). Leaf size: 35� �
DSolve[y'[x] == (-1/2*a - x/2 - (a*x)/2 - x^2/2 + Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
4(a+ x− 2 log(x+ 1) + 2c1)(a+ x+ 2 log(x+ 1)− 2c1)
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53.2.142 problem 718
Internal problem ID [8298]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 718.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ −
(
1 + y2e2x2 + y3e3x2

)
e−x2

x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = (1+y(x)^2*exp(2*x^2)+y(x)^3*exp(3*x^2))*exp(-x^2)*x,y(x), singsol=all)� �

y(x) = −

(
11RootOf

(
−5x2 + 20250

(∫ _Z 1
121_a3+3375_a−3375d_a

)
+ 6c1

)
+ 15

)
e−x2

45

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 127� �
DSolve[y'[x] == (x*(1 + E^(2*x^2)*y[x]^2 + E^(3*x^2)*y[x]^3))/E^x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

113 RootSum

11#13 + 15 3
√
11 #1

+ 11&,

log
(

3e2x2xy(x)+ex
2
x

3
√
11 3√

e3x2x3
−#1

)
11#12 + 5 3

√
11

&

 = 112/3ex2
x3

18 3√
e3x2x3

+ c1, y(x)
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53.2.143 problem 719
Internal problem ID [8299]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 719.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ − y(−ex + ln (2x)x2y − ln (2x)x) e−x

x
= 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = y(x)*(-exp(x)+ln(2*x)*x^2*y(x)-ln(2*x)*x)/x/exp(x),y(x), singsol=all)� �

y(x) = 1
2−e−xx−e−x+1c1e− expIntegral(1,x) + x

3 Solution by Mathematica
Time used: 0.611 (sec). Leaf size: 42� �
DSolve[y'[x] == (y[x]*(-E^x - x*Log[2*x] + x^2*Log[2*x]*y[x]))/(E^x*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x+ c1eExpIntegralEi(−x)2sinh(x)−cosh(x)xsinh(x)−cosh(x)+1

y(x) → 0
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53.2.144 problem 720
Internal problem ID [8300]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 720.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ −
x3
(
3x+ 3 +

√
9x4 − 4y3

)
(x+ 1) y2 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = x^3*(3*x+3+(9*x^4-4*y(x)^3)^(1/2))/(x+1)/y(x)^2,y(x), singsol=all)� �

∫ y(x)

_b

_a2√
9x4 − 4_a3

d_a − x3

3 + x2

2 − x+ ln (x+ 1)− c1 = 0

3 Solution by Mathematica
Time used: 4.239 (sec). Leaf size: 184� �
DSolve[y'[x] == (x^3*(3 + 3*x + Sqrt[9*x^4 - 4*y[x]^3]))/((1 + x)*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√
− ((2x3 + 6x− 6 log(x+ 1) + 11− 6c1) (2x((x− 3)x+ 3)− 6 log(x+ 1) + 11− 6c1))

22/3

y(x)
→ 3
√

− ((2x3 + 6x− 6 log(x+ 1) + 11− 6c1) (2x((x− 3)x+ 3)− 6 log(x+ 1) + 11− 6c1)) Root
[
4#13

− 1&, 2
]

y(x)

→
(
−1
2

)2/3
3
√

− ((2x3 + 6x− 6 log(x+ 1) + 11− 6c1) (2x((x− 3)x+ 3)− 6 log(x+ 1) + 11− 6c1))
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53.2.145 problem 721
Internal problem ID [8301]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 721.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ −

(
18x 3

2 + 36y2 − 12yx3 + x6
)√

x

36 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = 1/36*(18*x^(3/2)+36*y(x)^2-12*x^3*y(x)+x^6)*x^(1/2),y(x), singsol=all)� �

y(x) = x3

6 + 1

c1 − 2x
3
2

3

3 Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 38� �
DSolve[y'[x] == (Sqrt[x]*(18*x^(3/2) + x^6 - 12*x^3*y[x] + 36*y[x]^2))/36,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 + 1
−2x3/2

3 + c1

y(x) → x3

6
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53.2.146 problem 722
Internal problem ID [8302]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 722.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve

y′ + y3

(−1 + 2y ln(x)− y)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 96� �
dsolve(diff(y(x),x) = -y(x)^3/(-1+2*y(x)*ln(x)-y(x))/x,y(x), singsol=all)� �
y(x)

= e
RootOf

(
−e_Z ln

(
e_Z+2
2x4

)
+3c1e_Z+_Z e_Z+2

)

2 eRootOf
(
−e_Z ln

(
e_Z+2
2x4

)
+3c1e_Z+_Z e_Z+2

)
ln(x)− eRootOf

(
−e_Z ln

(
e_Z+2
2x4

)
+3c1e_Z+_Z e_Z+2

)
+ 1

3 Solution by Mathematica
Time used: 17.686 (sec). Leaf size: 490� �
DSolve[y'[x] == -(y[x]^3/(x*(-1 - y[x] + 2*Log[x]*y[x]))),y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

3
√
−2

(
(−2)2/3 −

(1−2 log(x))2
(
− 1

(2 log(x)−1)3

)2/3
(y(x)(5−4 log(x))+2)

2
3
√
2 (y(x)(2 log(x)−1)−1)

) y(x)(4 log(x)−5)−2

3
√
2 3

√
− 1
(2 log(x)− 1)3 (2 log(x)−1)(y(x)(2 log(x)−1)−1)

+ (−2)2/3


log

 y(x)(5−4 log(x))+2

3
√
2 3

√
− 1
(2 log(x)− 1)3 (2 log(x)−1)(y(x)(2 log(x)−1)−1)

+ 2(−2)2/3


(

3
√
−1

(
− 1

(2 log(x)−1)3

)2/3
(1−2 log(x))2(y(x)(4 log(x)−5)−2)

y(x)(4 log(x)−2)−2 + 1
)

− log

 y(x)(4 log(x)−5)−2

3
√
2 3

√
− 1
(2 log(x)− 1)3 (2 log(x)−1)(y(x)(2 log(x)−1)−1)

+ (−2)2/3


(

3
√
−1

(
− 1

(2 log(x)−1)3

)2/3
(1−2 log(x))2(y(x)(4 log(x)−5)−2)

y(x)(4 log(x)−2)−2 + 1
)

+ 3


9
(

(y(x)(4 log(x)−5)−2)3
8(y(x)(2 log(x)−1)−1)3 +

3
3
√
−1 (y(x)(4 log(x)−5)−2)

2(1−2 log(x))4
(
− 1

(2 log(x)−1)3

)4/3
(y(x)(2 log(x)−1)−1)

+ 2
) = 4

92
2/3 log(x)

(
− 1
(2 log(x)− 1)3

)2/3

(1−2 log(x))2+c1, y(x)
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53.2.147 problem 723
Internal problem ID [8303]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 723.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − 2a
y + 2y4a− 16y2a2x+ 32a3x2 = 0
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3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 864� �
dsolve(diff(y(x),x) = 2*a/(y(x)+2*a*y(x)^4-16*a^2*x*y(x)^2+32*a^3*x^2),y(x), singsol=all)� �
y(x)

=

((
64c31a4 − 576c1a3x+ 3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27

)
a2
) 1

3

6a

−
6
(
−4

3ax− 4
9a

2c21
)
a((

64c31a4 − 576c1a3x+ 3
√

−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27
)
a2
) 1

3

+ 2c1a
3

y(x) =

−

((
64c31a4 − 576c1a3x+ 3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27

)
a2
) 1

3

12a

+
3
(
−4

3ax− 4
9a

2c21
)
a((

64c31a4 − 576c1a3x+ 3
√

−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27
)
a2
) 1

3

+ 2c1a
3

−

i
√
3


64c31a4−576c1a3x+3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 +27

a2

 1
3

6a + 6
(
− 4

3ax−
4
9a

2c21
)
a64c31a4−576c1a3x+3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 +27

a2

 1
3


2

y(x) =

−

((
64c31a4 − 576c1a3x+ 3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27

)
a2
) 1

3

12a

+
3
(
−4

3ax− 4
9a

2c21
)
a((

64c31a4 − 576c1a3x+ 3
√

−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 + 27
)
a2
) 1

3

+ 2c1a
3

+

i
√
3


64c31a4−576c1a3x+3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 +27

a2

 1
3

6a + 6
(
− 4

3ax−
4
9a

2c21
)
a64c31a4−576c1a3x+3

√
−12288a7c41x+ 24576a6c21x2 − 12288a5x3 + 384c31a4 − 3456c1a3x+ 81 +27

a2

 1
3


2
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3 Solution by Mathematica
Time used: 17.145 (sec). Leaf size: 663� �
DSolve[y'[x] == (2*a)/(32*a^3*x^2 + y[x] - 16*a^2*x*y[x]^2 + 2*a*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

− 8a2(3x+ ac1
2)

3 3
√

−64a6c13 + 576a5c1x− 27a2 + 3
√

81a4 − 384a7 (32a4c14x− 64a3c12x2 + 32a2x3 − ac13 + 9c1x)

−
3
√

−64a6c13 + 576a5c1x− 27a2 + 3
√
81a4 − 384a7 (32a4c14x− 64a3c12x2 + 32a2x3 − ac13 + 9c1x)

6a
+ 2ac1

3
y(x)

→

(
1− i

√
3
)

3
√

−1024a6c13 + 9216a5c1x− 432a2 + 16
√
a4 ((27 + 64a3c1 (−9x+ ac12)) 2 − 4096a5 (3x+ ac12) 3)

24 3
√
2 a

+

(
4 + 4i

√
3
)
a2(3x+ ac1

2)

3 3
√

−64a6c13 + 576a5c1x− 27a2 + 3
√
81a4 − 384a7 (32a4c14x− 64a3c12x2 + 32a2x3 − ac13 + 9c1x)

+ 2ac1
3

y(x)

→

(
1 + i

√
3
)

3
√

−1024a6c13 + 9216a5c1x− 432a2 + 16
√

a4 ((27 + 64a3c1 (−9x+ ac12)) 2 − 4096a5 (3x+ ac12) 3)

24 3
√
2 a

+

(
4− 4i

√
3
)
a2(3x+ ac1

2)

3 3
√

−64a6c13 + 576a5c1x− 27a2 + 3
√
81a4 − 384a7 (32a4c14x− 64a3c12x2 + 32a2x3 − ac13 + 9c1x)

+ 2ac1
3
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53.2.148 problem 724
Internal problem ID [8304]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 724.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class C]]

Solve

y′ + y3

(−1 + y ln(x)− y)x = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = -y(x)^3/(-1+y(x)*ln(x)-y(x))/x,y(x), singsol=all)� �

y(x) = 1
−LambertW (c1e−2x) + ln(x)− 2

3 Solution by Mathematica
Time used: 12.207 (sec). Leaf size: 422� �
DSolve[y'[x] == -(y[x]^3/(x*(-1 - y[x] + Log[x]*y[x]))),y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

3
√
−2

 1−y(x)(log(x)−4)

3
√
2 3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ (−2)2/3


 22/3(y(x)(log(x)−4)−1)

3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ (−2)2/3


log

 22/3(1−y(x)(log(x)−4))

3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ 2(−2)2/3




3
√
−1 (1−y(x)(log(x)−4))

3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ 1

− log

 22/3(y(x)(log(x)−4)−1)

3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ (−2)2/3




3
√
−1 (1−y(x)(log(x)−4))

3

√
− 1
(log(x)− 1)3 (log(x)−1)(y(x)(log(x)−1)−1)

+ 1

+ 3


9
(

(y(x)(log(x)−4)−1)3
(y(x)(log(x)−1)−1)3 +

3
3
√
−1 (y(x)(log(x)−4)−1)(

− 1
(log(x)−1)3

)4/3
(log(x)−1)4(y(x)(log(x)−1)−1)

+ 2
) = 1

92
2/3
(
− 1
(log(x)− 1)3

)2/3

log(x)(log(x)−1)2+c1, y(x)
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53.2.149 problem 725
Internal problem ID [8305]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 725.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − − ln(x) + 2y ln (2x)x+ ln (2x) + ln (2x) y2 + ln (2x)x2

ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = (-ln(x)+2*ln(2*x)*x*y(x)+ln(2*x)+ln(2*x)*y(x)^2+ln(2*x)*x^2)/ln(x),y(x), singsol=all)� �

y(x) = −x− tan (ln(2) expIntegral (1,− ln(x)) + c1 − x)

3 Solution by Mathematica
Time used: 0.808 (sec). Leaf size: 19� �
DSolve[y'[x] == (-Log[x] + Log[2*x] + x^2*Log[2*x] + 2*x*Log[2*x]*y[x] + Log[2*x]*y[x]^2)/Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan(log(2)LogIntegral(x) + x+ c1)
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53.2.150 problem 726
Internal problem ID [8306]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 726.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ + bya− bc+ b2x+ ba
√
x − a2

a
(
ay − c+ bx+ a

√
x
) = 0

3 Solution by Maple
Time used: 0.52 (sec). Leaf size: 93� �
dsolve(diff(y(x),x) = -(b*y(x)*a-b*c+b^2*x+b*a*x^(1/2)-a^2)/a/(a*y(x)-c+b*x+a*x^(1/2)),y(x), singsol=all)� �
y(x)

=
RootOf

(
x

3
2ab+ b2x2 −

√
x ac− 2a2x− 2cbx+ c2 − eRootOf

(
9x
(
tanh2

(
− 3_Z

2 + c1
2

))
a2−9a2x−4 e_Z

)
+
(
a
√
x + 2bx− 2c

)
_Z + _Z 2

)
a
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3 Solution by Mathematica
Time used: 142.028 (sec). Leaf size: 607� �
DSolve[y'[x] == (a^2 + b*c - a*b*Sqrt[x] - b^2*x - a*b*y[x])/(a*(-c + a*Sqrt[x] + b*x + a*y[x])),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,1

]
a2

y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,2

]
a2

y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,3

]
a2

y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,4

]
a2

y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,5

]
a2

y(x)

→

a
(
a
(
−
√
x
)
− bx+ c

)
+ 1

Root
[
#16(

16x3+16e12c1
)
− 24#14

x2

a4 + 8#13
x3/2

a6 + 9#12
x

a8 − 6#1
√
x

a10 + 1
a12&,6

]
a2
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53.2.151 problem 727
Internal problem ID [8307]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 727.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − (2x+ 2 + y) y
(ln(y) + 2x− 1) (x+ 1) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (2*x+2+y(x))/(ln(y(x))+2*x-1)*y(x)/(x+1),y(x), singsol=all)� �

y(x) = 0

y(x) = −2x− 2

y(x) = e−LambertW
(
(ln(x+1)−c1)e−2x)−2x

3 Solution by Mathematica
Time used: 124.635 (sec). Leaf size: 34� �
DSolve[y'[x] == (y[x]*(2 + 2*x + y[x]))/((1 + x)*(-1 + 2*x + Log[y[x]])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog(e−2x(log(x+ 1) + c1))
log(x+ 1) + c1

y(x) → 0
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53.2.152 problem 728
Internal problem ID [8308]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 728.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (x3 + 3y2) y
(6y2 + x)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = 1/(6*y(x)^2+x)*(x^3+3*y(x)^2)*y(x)/x,y(x), singsol=all)� �

1
1

y(x)2 +
6
x

=

e
RootOf

(
x2e_Z−e_Z ln

((
e_Z+9

)
x

2

)
+3c1e_Z+_Z e_Z+9

)
+ 9

x

54

3 Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 72� �
DSolve[y'[x] == (y[x]*(x^3 + 3*y[x]^2))/(x*(x + 6*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6ex2+2c1

x

)
√
6

y(x) →

√
x

√
ProductLog

(
6ex2+2c1

x

)
√
6
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53.2.153 problem 729
Internal problem ID [8309]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 729.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y(x− y)
x (x− y3) = 0
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3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 497� �
dsolve(diff(y(x),x) = y(x)*(x-y(x))/x/(x-y(x)^3),y(x), singsol=all)� �

y(x) =

(
−27x+ 3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

) 1
3

3

−
3
(
−2 ln(x)

3 + 2c1
3

)
(
−27x+ 3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

) 1
3

y(x) = −

(
−27x+ 3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

) 1
3

6
+ − ln(x) + c1(

−27x+ 3
√

−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2
) 1

3

−

i
√
3


−27x+3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

 1
3

3 + −2 ln(x)+2c1−27x+3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

 1
3


2

y(x) = −

(
−27x+ 3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

) 1
3

6
+ − ln(x) + c1(

−27x+ 3
√

−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2
) 1

3

+

i
√
3


−27x+3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

 1
3

3 + −2 ln(x)+2c1−27x+3

√
−24 ln(x)3 + 72 ln(x)2c1 − 72 ln(x)c21 + 24c31 + 81x2

 1
3


2
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3 Solution by Mathematica
Time used: 3.406 (sec). Leaf size: 278� �
DSolve[y'[x] == ((x - y[x])*y[x])/(x*(x - y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2(− log(x) + c1)
3
√

27x+
√

729x2 + (−6 log(x) + 6c1)3

− 1
3

3
√

27x+
√

729x2 + (−6 log(x) + 6c1)3

y(x) →
i
(√

3 + i
)
(− log(x) + c1)

3
√

27x+
√

729x2 + (−6 log(x) + 6c1)3

+ 1
6

(
1 + i

√
3
)

3
√
27x+

√
729x2 + (−6 log(x) + 6c1)3

y(x) → 1
6

(
1− i

√
3
)

3
√

27x+
√
729x2 + (−6 log(x) + 6c1)3

−
i
(√

3 − i
)
(− log(x) + c1)

3
√

27x+
√
729x2 + (−6 log(x) + 6c1)3

y(x) → 0
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53.2.154 problem 730
Internal problem ID [8310]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 730.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −

(
2y 3

2 − 3 ex
)3

ex

4
(
2y 3

2 − 3 ex + 2
)√

y
= 0

3 Solution by Maple
Time used: 0.252 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = 1/4*(2*y(x)^(3/2)-3*exp(x))^3*exp(x)/(2*y(x)^(3/2)-3*exp(x)+2)/y(x)^(1/2),y(x), singsol=all)� �

ex −

∫ y(x)
3
2− 3 ex

2
(

2_a
3 (_a3 − _a − 1) +

2
3 (_a3 − _a − 1)

)
d_a

− c1 = 0

3 Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 83� �
DSolve[y'[x] == (E^x*(-3*E^x + 2*y[x]^(3/2))^3)/(4*Sqrt[y[x]]*(2 - 3*E^x + 2*y[x]^(3/2))),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−2
3RootSum

[
#13 −#1

− 1&,
#1 log

(
−#1+ y(x)3/2 − 3ex

2

)
+ log

(
−#1+ y(x)3/2 − 3ex

2

)
3#12 − 1

&
]
+ ex − c1 = 0, y(x)

]
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53.2.155 problem 731
Internal problem ID [8311]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 731.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − 1 + 2y
x (2xy3 + xy2 − 2) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = 1/x*(1+2*y(x))/(-2+x*y(x)^2+2*x*y(x)^3),y(x), singsol=all)� �

y(x) = −1
2

y(x) = eRootOf
(
x e3_Z−4x e2_Z+8c1x e_Z+2_Z e_Zx+3 e_Zx+16

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 47� �
DSolve[y'[x] == (1 + 2*y[x])/(x*(-2 + x*y[x]^2 + 2*x*y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
64
(
−4y(x)2 + 4y(x)− 2 log(8y(x) + 4) + 3

)
− 1

4x(2y(x) + 1) = c1, y(x)
]
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53.2.156 problem 732
Internal problem ID [8312]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 732.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − −x2 − x− ax− a+ 2x3
√

x2 + 2ax+ a2 + 4y
2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.387 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = 1/2*(-x^2-x-a*x-a+2*x^3*(x^2+2*a*x+a^2+4*y(x))^(1/2))/(x+1),y(x), singsol=all)� �

c1 +
2x3

3 − x2 − 2 ln (x+ 1) + 2x−
√
a2 + 2ax+ x2 + 4y(x) = 0

3 Solution by Mathematica
Time used: 1.636 (sec). Leaf size: 54� �
DSolve[y'[x] == (-1/2*a - x/2 - (a*x)/2 - x^2/2 + x^3*Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
−a2 − 2ax− x2 + 1

9(x(x(2x− 3) + 6)− 6 log(−x− 1)− 6c1)2
)
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53.2.157 problem 733
Internal problem ID [8313]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 733.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − 2x sin(x)− ln (2x) + ln (2x)x4 − 2 ln (2x)x2y + ln (2x) y2
sin(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = (2*x*sin(x)-ln(2*x)+ln(2*x)*x^4-2*ln(2*x)*x^2*y(x)+ln(2*x)*y(x)^2)/sin(x),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 18.084 (sec). Leaf size: 82� �
DSolve[y'[x] == Csc[x]*(-Log[2*x] + x^4*Log[2*x] + 2*x*Sin[x] - 2*x^2*Log[2*x]*y[x] + Log[2*x]*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1 2 csc(K[5]) log(2K[5])dK[5]
)

−
∫ x

1 exp
(∫ K[6]

1 2 csc(K[5]) log(2K[5])dK[5]
)
csc(K[6]) log(2K[6])dK[6] + c1

+ x2 + 1
y(x) → x2 + 1
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53.2.158 problem 734
Internal problem ID [8314]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 734.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (− ln(y)x− ln(y) + x3) y
x+ 1 = 0

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (-ln(y(x))*x-ln(y(x))+x^3)*y(x)/(x+1),y(x), singsol=all)� �

y(x) = ex2e−3xe4ee−xc1ee−1 expIntegral(1,−x−1)e−x

3 Solution by Mathematica
Time used: 0.67 (sec). Leaf size: 33� �
DSolve[y'[x] == ((x^3 - Log[y[x]] - x*Log[y[x]])*y[x])/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(
−e−x−1(ExpIntegralEi(x+ 1) + ec1) + x2 − 3x+ 4

)
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53.2.159 problem 735
Internal problem ID [8315]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 735.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], [_Abel, 2nd type, class C]]

Solve

y′ − (−1 + 2y ln(x))3

(−1 + 2y ln(x)− y)x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 104� �
dsolve(diff(y(x),x) = (-1+2*y(x)*ln(x))^3/(-1+2*y(x)*ln(x)-y(x))/x,y(x), singsol=all)� �
y(x)

=
71RootOf

(
−82944

(∫ _Z 1
5041_a3−27648_a+27648d_a

)
− 16 ln(x) + 3c1

)
− 120

142 ln(x) RootOf
(
−82944

(∫ _Z 1
5041_a3−27648_a+27648d_a

)
− 16 ln(x) + 3c1

)
− 240 ln(x)− 71RootOf

(
−82944

(∫ _Z 1
5041_a3−27648_a+27648d_a

)
− 16 ln(x) + 3c1

)
+ 48
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3 Solution by Mathematica
Time used: 0.92 (sec). Leaf size: 573� �
DSolve[y'[x] == (-1 + 2*Log[x]*y[x])^3/(x*(-1 - y[x] + 2*Log[x]*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 2(2 log(x)K[1]−K[1]− 1)
8 log3(x)K[1]3 + 4 log(x)K[1]3 − 2K[1]3 − 12 log2(x)K[1]2 − 2K[1]2 + 6 log(x)K[1]− 1

+2RootSum
[
2K[1]3−2#1K[1]2−#13&,

K[1] log(2K[1] log(x)−#1− 1)− log(2K[1] log(x)−#1− 1)#1
2K[1]2 + 3#12

&
]

+
RootSum

[
2K[1]3 − 2#1K[1]2 −#13&, 16 log(x)K[1]3−16 log(x) log(2K[1] log(x)−#1−1)K[1]3−24 log(2K[1] log(x)−#1−1)K[1]3+24K[1]3+8 log(2K[1] log(x)−#1−1)K[1]2+2 log(x)#1K[1]2−2 log(x) log(2K[1] log(x)−#1−1)#1K[1]2+32 log(2K[1] log(x)−#1−1)#1K[1]2−32#1K[1]2−24 log(x)#12

K[1]+24 log(x) log(2K[1] log(x)−#1−1)#12
K[1]+log(2K[1] log(x)−#1−1)#12

K[1]−#12
K[1]+log(2K[1] log(x)−#1−1)#1K[1]−12 log(2K[1] log(x)−#1−1)#12

58 log(x)K[1]3−18K[1]3−54 log(x)#1K[1]2−11#1K[1]2−29K[1]2+18 log(x)#12
K[1]+27#12

K[1]+27#1K[1]−9#12 &
]

K[1]

 dK[1]

−2
(
y(x)RootSum

[
−#13−2#1y(x)2+2y(x)3&,

y(x) log(−#1+ 2y(x) log(x)− 1)−#1 log(−#1+ 2y(x) log(x)− 1)
3#12 + 2y(x)2

&
]

+ log(x)
)

= c1, y(x)
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53.2.160 problem 736
Internal problem ID [8316]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 736.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − 2x2 + 2x+ x4 − 2x2y − 1 + y2

x+ 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = (2*x^2+2*x+x^4-2*x^2*y(x)-1+y(x)^2)/(x+1),y(x), singsol=all)� �

y(x) = c1x
4 + 2c1x3 − c1x

2 − 2c1x+ x2 − 2c1 + 1
c1x2 + 2c1x+ 1

3 Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 38� �
DSolve[y'[x] == (-1 + 2*x + 2*x^2 + x^4 - 2*x^2*y[x] + y[x]^2)/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 2(x+ 1)2
x(x+ 2)− 2c1

+ 1

y(x) → x2 + 1
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53.2.161 problem 737
Internal problem ID [8317]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 737.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

y′ − x(−1 + x− 2xy + 2x3)
x2 − y

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = 1/(x^2-y(x))*x*(-1+x-2*x*y(x)+2*x^3),y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
−2 e 4x3

3 e−2x2
c1e−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 36� �
DSolve[y'[x] == (x*(-1 + x + 2*x^3 - 2*x*y[x]))/(x^2 - y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−e

4x3
3 −2x2−1+c1

))
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53.2.162 problem 738
Internal problem ID [8318]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 738.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 2a
−x2y + 2y4a x2 − 16y2a2x+ 32a3 = 0
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3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 1096� �
dsolve(diff(y(x),x) = 2*a/(-x^2*y(x)+2*a*y(x)^4*x^2-16*a^2*x*y(x)^2+32*a^3),y(x), singsol=all)� �
y(x)

=

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

12c1xa

+ 192a3c21 + x

12ac1

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

− 1
12c1a

y(x) =

−

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

24c1xa

− 192a3c21 + x

24ac1

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

− 1
12c1a

−

i
√
3



−216c31a2x+576a3c21+12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a−x

x2


1
3

12c1xa − 192a3c21+x

12ac1


−216c31a2x+576a3c21+12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a−x

x2


1
3


2

y(x) =

−

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

24c1xa

− 192a3c21 + x

24ac1

((
−216c31a2x+ 576a3c21 + 12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a− x

)
x2

) 1
3

− 1
12c1a

+

i
√
3



−216c31a2x+576a3c21+12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a−x

x2


1
3

12c1xa − 192a3c21+x

12ac1


−216c31a2x+576a3c21+12

√
−3 (16384a7c41 − 108a2c41x3 + 576a3c31x2 − 512a4c21x− c1x3 + 4a x2)

x
c1a−x

x2


1
3


2
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3 Solution by Mathematica
Time used: 0.303 (sec). Leaf size: 1161� �
DSolve[y'[x] == (2*a)/(32*a^3 - x^2*y[x] - 16*a^2*x*y[x]^2 + 2*a*x^2*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2
3
√

2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +
√

x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

x
+ 32a2(12a+x)+16aec1x+2e2c1x

3
√
2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +

√
x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

− 2(4a+ ec1)

24a
y(x)

→

2i
(√

3 +i

)
3
√

2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +
√

x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

x
−

2i
(√

3 −i

)(
16a2(12a+x)+8aec1x+e2c1x

)
3
√

2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +
√
x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

− 4(4a+ ec1)

48a
y(x)

→

−
2i
(√

3 −i

)
3
√

2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +
√

x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

x
+

2i
(√

3 +i

)(
16a2(12a+x)+8aec1x+e2c1x

)
3
√
2304a4x2 + 64a3x2 (−x+ 9ec1)− 24a2 (9 + 2ec1)x3 +

√
x3 (x (−2304a4 − 64a3 (−x+ 9ec1) + 24a2 (9 + 2ec1)x+ 12ae2c1x+ e3c1x) 2 − (192a3 + x (4a+ ec1) 2) 3) − 12ae2c1x3 − e3c1x3

− 4(4a+ ec1)

48a
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53.2.163 problem 739
Internal problem ID [8319]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 739.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − 1 + 2y
x (−2 + xy + 2xy2) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = 1/x*(1+2*y(x))/(-2+x*y(x)+2*x*y(x)^2),y(x), singsol=all)� �

y(x) = −1
2

y(x) = eRootOf
(
x e2_Z+2c1x e_Z−_Z e_Zx−e_Zx+4

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 39� �
DSolve[y'[x] == (1 + 2*y[x])/(x*(-2 + x*y[x] + 2*x*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
8(−2y(x) + log(4y(x) + 2)− 1)− 1

2x(2y(x) + 1) = c1, y(x)
]
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53.2.164 problem 740
Internal problem ID [8320]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 740.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x+ y4 − 2x2y2 + x4

y
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 72� �
dsolve(diff(y(x),x) = (x+y(x)^4-2*x^2*y(x)^2+x^4)/y(x),y(x), singsol=all)� �

y(x) = −
√
2
√

(c1 + x) (2c1x2 + 2x3 − 1)
2x+ 2c1

y(x) =
√
2
√

(c1 + x) (2c1x2 + 2x3 − 1)
2x+ 2c1

10751



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.639 (sec). Leaf size: 126� �
DSolve[y'[x] == (x + x^4 - 2*x^2*y[x]^2 + y[x]^4)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1 + 2x2(x+ c1)√
2
√
x+ c1

y(x) →
√

−1 + 2x2(x+ c1)√
2
√
x+ c1

y(x) → −i
√
−x2

y(x) → i
√
−x2

y(x) → −
√
x2

y(x) →
√
x2
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53.2.165 problem 741
Internal problem ID [8321]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 741.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − (ay2 + b x2)3 x
a

5
2 (ay2 + b x2 + a) y

= 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 400� �
dsolve(diff(y(x),x) = (a*y(x)^2+b*x^2)^3/a^(5/2)*x/(a*y(x)^2+b*x^2+a)/y(x),y(x), singsol=all)� �
∫ x

_b

(_a2b+ ay(x)2)3_a
a3
(
y(x)6a3 + 3a2b_a2y(x)4 + 3a b2_a4y(x)2 + _a6b3 + a

5
2 by(x)2 + a

3
2 b2_a2 + a

5
2 b
)d_a

+
∫ y(x)

−
(
a_f 2 + b x2 + a

)
_f

√
a
(
a3_f 6 + 3a2b x2_f 4 + 3a b2x4_f 2 + b3x6 + a

5
2 b_f 2 + a

3
2 b2x2 + a

5
2 b
)

−

∫ x

_b

−

(
_a2b+ a_f 2

)3_a(6a3_f 5 + 12a2b_a2_f 3 + 6a b2_a4_f + 2a 5
2 b_f

)
a3
(
a3_f 6 + 3_a2_f 4a2b+ 3_a4_f 2a b2 + _a6b3 + a

5
2 b_f 2 + a

3
2 b2_a2 + a

5
2 b
)2+ 6

(
_a2b+ a_f 2

)2_a_f
a2
(
a3_f 6 + 3_a2_f 4a2b+ 3_a4_f 2a b2 + _a6b3 + a

5
2 b_f 2 + a

3
2 b2_a2 + a

5
2 b
)
 d_a


 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 1.141 (sec). Leaf size: 175� �
DSolve[y'[x] == (x*(b*x^2 + a*y[x]^2)^3)/(a^(5/2)*y[x]*(a + b*x^2 + a*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
x2

−a3/2RootSum
[
#13b3+3#12ab2y(x)2+#1a3/2b2+3#1a2by(x)4+a5/2by(x)2+a5/2b+a3y(x)6&,

ay(x)2 log (x2 −#1) + a log (x2 −#1) + #1b log (x2 −#1)
3#12b2 + 6#1aby(x)2 + a3/2b+ 3a2y(x)4

&
])

= c1, y(x)
]
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53.2.166 problem 742
Internal problem ID [8322]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 742.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ + cos(y) (x− cos(y) + 1)
(x sin(y)− 1) (x+ 1) = 0
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3 Solution by Maple
Time used: 0.48 (sec). Leaf size: 368� �
dsolve(diff(y(x),x) = -cos(y(x))/(x*sin(y(x))-1)*(x-cos(y(x))+1)/(x+1),y(x), singsol=all)� �
y(x)

= arctan

−
ln (x+ 1)

(
ln (x+ 1)x− c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

)
c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1

+
c1

(
ln (x+ 1)x− c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

)
c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1

+ x,
ln (x+ 1)x− c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1


y(x)

= arctan

 ln (x+ 1)
(
− ln (x+ 1)x+ c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

)
c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1

−
c1

(
− ln (x+ 1)x+ c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

)
c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1

+ x,

−
− ln (x+ 1)x+ c1x+

√
ln (x+ 1)2 − 2c1 ln (x+ 1) + c21 − x2 + 1

c21 − 2c1 ln (x+ 1) + ln (x+ 1)2 + 1
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3 Solution by Mathematica
Time used: 82.021 (sec). Leaf size: 313� �
DSolve[y'[x] == -(((1 + x - Cos[y[x]])*Cos[y[x]])/((1 + x)*(-1 + x*Sin[y[x]]))),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − sec−1

x(log(x+ 1) + c1)−
√
−x2 + log2(x+ 1) + 2c1 log(x+ 1) + 1 + c12

x2 − 1



y(x) → sec−1

x(log(x+ 1) + c1)−
√

−x2 + log2(x+ 1) + 2c1 log(x+ 1) + 1 + c12

x2 − 1



y(x) → − sec−1


√

−x2 + log2(x+ 1) + 2c1 log(x+ 1) + 1 + c12 + x(log(x+ 1) + c1)
x2 − 1



y(x) → sec−1


√

−x2 + log2(x+ 1) + 2c1 log(x+ 1) + 1 + c12 + x(log(x+ 1) + c1)
x2 − 1


y(x) → −π

2

y(x) → π

2

y(x) → sec−1

x log(x+ 1)−
√

−x2 + log2(x+ 1) + 1
x2 − 1



y(x) → − sec−1


√

−x2 + log2(x+ 1) + 1 + x log(x+ 1)
x2 − 1
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53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.167 problem 743
Internal problem ID [8323]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 743.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(8ix+ 16y4 + 8x2y2 + x4)
32y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 296� �
dsolve(diff(y(x),x) = -1/32*I*(8*I*x+16*y(x)^4+8*x^2*y(x)^2+x^4)/y(x),y(x), singsol=all)� �
y(x) =

−

√
2

√√√√√√√√√√
AiryAi


(
i−

√
3
)
x

2

 c1 +AiryBi


(
i−

√
3
)
x

2



(
1 + i

√
3
)
c1AiryAi

1,

(
i−

√
3
)
x

2

+
(
1 + i

√
3
)
AiryBi

1,

(
i−

√
3
)
x

2

−
x2

(
AiryAi

((
i−
√
3
)
x

2

)
c1 +AiryBi

((
i−
√
3
)
x

2

))
2


2AiryAi

((
i−
√
3
)
x

2

)
c1 + 2AiryBi

((
i−
√
3
)
x

2

)
y(x)

=

√
2

√√√√√√√√√√
AiryAi


(
i−

√
3
)
x

2

 c1 +AiryBi


(
i−

√
3
)
x

2



(
1 + i

√
3
)
c1AiryAi

1,

(
i−

√
3
)
x

2

+
(
1 + i

√
3
)
AiryBi

1,

(
i−

√
3
)
x

2

−
x2

(
AiryAi

((
i−
√
3
)
x

2

)
c1 +AiryBi

((
i−
√
3
)
x

2

))
2


2AiryAi

((
i−
√
3
)
x

2

)
c1 + 2AiryBi

((
i−
√
3
)
x

2

)
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3 Solution by Mathematica
Time used: 3.072 (sec). Leaf size: 381� �
DSolve[y'[x] == ((-1/32*I)*((8*I)*x + x^4 + 8*x^2*y[x]^2 + 16*y[x]^4))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
−
(
(Bi ((−1)5/6x) + c1Ai ((−1)5/6x))

(
x2Bi ((−1)5/6x) + c1

(
x2Ai ((−1)5/6x) +

(
−2− 2i

√
3
)
Ai′ ((−1)5/6x)

)
+
(
−2− 2i

√
3
)
Bi′ ((−1)5/6x)

))
2 (Bi ((−1)5/6x) + c1Ai ((−1)5/6x))

y(x)

→

√
−
(
(Bi ((−1)5/6x) + c1Ai ((−1)5/6x))

(
x2Bi ((−1)5/6x) + c1

(
x2Ai ((−1)5/6x) +

(
−2− 2i

√
3
)
Ai′ ((−1)5/6x)

)
+
(
−2− 2i

√
3
)
Bi′ ((−1)5/6x)

))
2 (Bi ((−1)5/6x) + c1Ai ((−1)5/6x))

y(x) → −

√
Ai ((−1)5/6x)

(
−x2Ai ((−1)5/6x) +

(
2 + 2i

√
3
)
Ai′ ((−1)5/6x)

)
2Ai ((−1)5/6x)

y(x) →

√
Ai ((−1)5/6x)

(
−x2Ai ((−1)5/6x) +

(
2 + 2i

√
3
)
Ai′ ((−1)5/6x)

)
2Ai ((−1)5/6x)
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53.2.168 problem 744
Internal problem ID [8324]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 744.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x

−y + x4 + 2x2y2 + y4
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 621� �
dsolve(diff(y(x),x) = x/(-y(x)+x^4+2*x^2*y(x)^2+y(x)^4),y(x), singsol=all)� �

y(x) =

(
−36c1x2 − 54− c31 + 6

√
3c41x2 + 24c21x4 + 48x6 + 3c31 + 108c1x2 + 81

) 1
3

6
+ c21 − 12x2

6
(
−36c1x2 − 54− c31 + 6

√
3c41x2 + 24c21x4 + 48x6 + 3c31 + 108c1x2 + 81

) 1
3
− c1

6

y(x) =

−
2c1
(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 1
3

+
(
i

(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 2
3

+ 12ix2 − ic21

)
√
3 +

(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 2
3

− 12x2 + c21

12
(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 1
3

y(x)

=
−2c1

(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 1
3

+
(
i

(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 2
3

+ 12ix2 − ic21

)
√
3 −

(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 2
3

+ 12x2 − c21

12
(
−36c1x2 − 54− c31 + 6

√
48x6 + 24c21x4 + (3c41 + 108c1)x2 + 3c31 + 81

) 1
3

10760



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 13.614 (sec). Leaf size: 564� �
DSolve[y'[x] == x/(x^4 - y[x] + 2*x^2*y[x]^2 + y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3
√

144c1x2 + 2
√

(12x2 − 4c12) 3 + 4 (36c1x2 − 27 + 4c13) 2 − 108 + 16c13

6 3
√
2

+ 22/3(−3x2 + c1
2)

3 3

√
36c1x2 + 3

(
−9 +

√
81 + 24 (2x6 + 4c12x4 + c1 (−9 + 2c13)x2 − c13)

)
+ 4c13

+ c1
3

y(x)

→
i
(√

3 + i
)

3

√
36c1x2 + 3

(
−9 +

√
81 + 24 (2x6 + 4c12x4 + c1 (−9 + 2c13)x2 − c13)

)
+ 4c13

6 22/3

+

(
1 + i

√
3
)
(3x2 − c1

2)

3 3

√
72c1x2 + 6

(
−9 +

√
81 + 24 (2x6 + 4c12x4 + c1 (−9 + 2c13)x2 − c13)

)
+ 8c13

+ c1
3

y(x)

→ −

(
1 + i

√
3
)

3
√

144c1x2 + 2
√

(12x2 − 4c12) 3 + 4 (36c1x2 − 27 + 4c13) 2 − 108 + 16c13

12 3
√
2

+

(
1− i

√
3
)
(3x2 − c1

2)

3 3

√
72c1x2 + 6

(
−9 +

√
81 + 24 (2x6 + 4c12x4 + c1 (−9 + 2c13)x2 − c13)

)
+ 8c13

+ c1
3

y(x) → −i
√
x2

y(x) → i
√
x2
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53.2.169 problem 745
Internal problem ID [8325]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 745.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], [_Abel, 2nd type, class C]]

Solve

y′ − (−1 + y ln(x))3

(−1 + y ln(x)− y)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 104� �
dsolve(diff(y(x),x) = (-1+y(x)*ln(x))^3/(-1+y(x)*ln(x)-y(x))/x,y(x), singsol=all)� �
y(x)

=
47RootOf

(
−27783

(∫ _Z 1
2209_a3−9261_a+9261d_a

)
− 7 ln(x) + 3c1

)
− 84

47 ln(x) RootOf
(
−27783

(∫ _Z 1
2209_a3−9261_a+9261d_a

)
− 7 ln(x) + 3c1

)
− 84 ln(x)− 47RootOf

(
−27783

(∫ _Z 1
2209_a3−9261_a+9261d_a

)
− 7 ln(x) + 3c1

)
+ 21
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3 Solution by Mathematica
Time used: 0.828 (sec). Leaf size: 546� �
DSolve[y'[x] == (-1 + Log[x]*y[x])^3/(x*(-1 - y[x] + Log[x]*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 log(x)K[1]−K[1]− 1
log3(x)K[1]3 + log(x)K[1]3 −K[1]3 − 3 log2(x)K[1]2 −K[1]2 + 3 log(x)K[1]− 1

+RootSum
[
K[1]3−#1K[1]2−#13&,

K[1] log(K[1] log(x)−#1− 1)− log(K[1] log(x)−#1− 1)#1
K[1]2 + 3#12

&
]

+
RootSum

[
K[1]3 −#1K[1]2 −#13&, 4 log(x)K[1]3−4 log(x) log(K[1] log(x)−#1−1)K[1]3−12 log(K[1] log(x)−#1−1)K[1]3+12K[1]3+4 log(K[1] log(x)−#1−1)K[1]2+5 log(x)#1K[1]2−5 log(x) log(K[1] log(x)−#1−1)#1K[1]2+16 log(K[1] log(x)−#1−1)#1K[1]2−16#1K[1]2−12 log(x)#12

K[1]+12 log(x) log(K[1] log(x)−#1−1)#12
K[1]+5 log(K[1] log(x)−#1−1)#12

K[1]−5#12
K[1]+5 log(K[1] log(x)−#1−1)#1K[1]−12 log(K[1] log(x)−#1−1)#12

28 log(x)K[1]3−9K[1]3−27 log(x)#1K[1]2−19#1K[1]2−28K[1]2+9 log(x)#12
K[1]+27#12

K[1]+27#1K[1]−9#12 &
]

K[1]

 dK[1]

− y(x)RootSum
[
−#13 −#1y(x)2

+ y(x)3&,
y(x) log(−#1+ y(x) log(x)− 1)−#1 log(−#1+ y(x) log(x)− 1)

3#12 + y(x)2
&
]

− log(x) = c1, y(x)
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53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.170 problem 746
Internal problem ID [8326]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 746.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(ix+ x4 + 2x2y2 + y4)
y

= 0

3 Solution by Maple
Time used: 0.159 (sec). Leaf size: 232� �
dsolve(diff(y(x),x) = -I*(I*x+x^4+2*x^2*y(x)^2+y(x)^4)/y(x),y(x), singsol=all)� �
y(x) =

−

√
2
√(

AiryAi
(
− (−8i)

1
3 x
)
c1 +AiryBi

(
− (−8i)

1
3 x
))((

1 + i
√
3
)
c1AiryAi

(
1,− (−8i)

1
3 x
)
+
(
1 + i

√
3
)
AiryBi

(
1,− (−8i)

1
3 x
)
− 2x2

(
AiryAi

(
− (−8i)

1
3 x
)
c1 +AiryBi

(
− (−8i)

1
3 x
)))

2AiryAi
(
− (−8i)

1
3 x
)
c1 + 2AiryBi

(
− (−8i)

1
3 x
)

y(x)

=

√
2
√(

AiryAi
(
− (−8i)

1
3 x
)
c1 +AiryBi

(
− (−8i)

1
3 x
))((

1 + i
√
3
)
c1AiryAi

(
1,− (−8i)

1
3 x
)
+
(
1 + i

√
3
)
AiryBi

(
1,− (−8i)

1
3 x
)
− 2x2

(
AiryAi

(
− (−8i)

1
3 x
)
c1 +AiryBi

(
− (−8i)

1
3 x
)))

2AiryAi
(
− (−8i)

1
3 x
)
c1 + 2AiryBi

(
− (−8i)

1
3 x
)
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3 Solution by Mathematica
Time used: 3.21 (sec). Leaf size: 411� �
DSolve[y'[x] == ((-I)*(I*x + x^4 + 2*x^2*y[x]^2 + y[x]^4))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
(Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x))

(
−2x2 (Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x)) +

(
1 + i

√
3
)
Bi′ (2(−1)5/6x) +

(
1 + i

√
3
)
c1Ai′ (2(−1)5/6x)

)
√
2 (Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x))

y(x)

→

√
(Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x))

(
−2x2 (Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x)) +

(
1 + i

√
3
)
Bi′ (2(−1)5/6x) +

(
1 + i

√
3
)
c1Ai′ (2(−1)5/6x)

)
√
2 (Bi (2(−1)5/6x) + c1Ai (2(−1)5/6x))

y(x) → −

√
Ai (2(−1)5/6x)

(
−2x2Ai (2(−1)5/6x) +

(
1 + i

√
3
)
Ai′ (2(−1)5/6x)

)
√
2 Ai (2(−1)5/6x)

y(x) →

√
Ai (2(−1)5/6x)

(
−2x2Ai (2(−1)5/6x) +

(
1 + i

√
3
)
Ai′ (2(−1)5/6x)

)
√
2 Ai (2(−1)5/6x)
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53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.171 problem 747
Internal problem ID [8327]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 747.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y(tan(x) + ln (2x)x− ln (2x)x2y)
x tan(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
dsolve(diff(y(x),x) = -y(x)*(tan(x)+ln(2*x)*x-ln(2*x)*x^2*y(x))/x/tan(x),y(x), singsol=all)� �

y(x) = e
∫
− ln(2)x+ln(x)x+tan(x)

x tan(x) dx

∫
− e

∫
− ln(2)x+ln(x)x+tan(x)

x tan(x) dx
(ln(2)+ln(x))x

tan(x) dx+ c1

3 Solution by Mathematica
Time used: 4.397 (sec). Leaf size: 89� �
DSolve[y'[x] == -((Cot[x]*y[x]*(x*Log[2*x] + Tan[x] - x^2*Log[2*x]*y[x]))/x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
exp

(∫ x

1

(
− cot(K[1]) log(2K[1])− 1

K[1]

)
dK[1]

)
−
∫ x

1 exp
(∫ K[2]

1

(
− cot(K[1]) log(2K[1])− 1

K[1]

)
dK[1]

)
cot(K[2])K[2] log(2K[2])dK[2] + c1

y(x) → 0
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53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.172 problem 748
Internal problem ID [8328]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 748.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y(x+ y)
x (x+ y3) = 0
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3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 497� �
dsolve(diff(y(x),x) = y(x)*(x+y(x))/x/(x+y(x)^3),y(x), singsol=all)� �

y(x) =

(
27x+ 3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

) 1
3

3

−
3
(
−2c1

3 − 2 ln(x)
3

)
(
27x+ 3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

) 1
3

y(x) = −

(
27x+ 3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

) 1
3

6
+ −c1 − ln(x)(

27x+ 3
√

−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2
) 1

3

−

i
√
3


27x+3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

 1
3

3 + −2c1−2 ln(x)27x+3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

 1
3


2

y(x) = −

(
27x+ 3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

) 1
3

6
+ −c1 − ln(x)(

27x+ 3
√

−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2
) 1

3

+

i
√
3


27x+3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

 1
3

3 + −2c1−2 ln(x)27x+3

√
−24c31 − 72 ln(x)c21 − 72 ln(x)2c1 − 24 ln(x)3 + 81x2

 1
3


2
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3 Solution by Mathematica
Time used: 2.564 (sec). Leaf size: 287� �
DSolve[y'[x] == (y[x]*(x + y[x]))/(x*(x + y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 2(log(x) + c1)
3

√
27x+ 1

2
√

2916x2 − 864(log(x) + c1)3
+

3

√
9x+ 1

6
√
2916x2 − 864(log(x) + c1)3

32/3

y(x) →

(
−1− i

√
3
)
(log(x) + c1)

3

√
27x+ 1

2
√
2916x2 − 864(log(x) + c1)3

+

(
−1 + i

√
3
)

3
√

54x+
√

2916x2 − 864(log(x) + c1)3

6 3
√
2

y(x) →
i
(√

3 + i
)
(log(x) + c1)

3

√
27x+ 1

2
√
2916x2 − 864(log(x) + c1)3

−

(
1 + i

√
3
)

3
√

54x+
√

2916x2 − 864(log(x) + c1)3

6 3
√
2

y(x) → 0
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53.2.173 problem 749
Internal problem ID [8329]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 749.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (x− y)2 (x+ y)2 x
y

= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 186� �
dsolve(diff(y(x),x) = (x-y(x))^2*(x+y(x))^2*x/y(x),y(x), singsol=all)� �

y(x) =

√√√√(c1e−(x2+1
)2

2 + e−
x2
(
x2−2

)
2

)(
c1 (x2 + 1) e−

(
x2+1

)2
2 + (x2 − 1) e−

x2
(
x2−2

)
2

)

c1e−
(
x2+1

)2
2 + e−

x2
(
x2−2

)
2

y(x) = −

√√√√(c1e−(x2+1
)2

2 + e−
x2
(
x2−2

)
2

)(
c1 (x2 + 1) e−

(
x2+1

)2
2 + (x2 − 1) e−

x2
(
x2−2

)
2

)

c1e−
(
x2+1

)2
2 + e−

x2
(
x2−2

)
2
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3 Solution by Mathematica
Time used: 3.364 (sec). Leaf size: 102� �
DSolve[y'[x] == (x*(x - y[x])^2*(x + y[x])^2)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x2 + (x2 − 1) e2x2+4c1 + 1√

1 + e2x2+4c1

y(x) →

√
x2 + (x2 − 1) e2x2+4c1 + 1√

1 + e2x2+4c1
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53.2.174 problem 750
Internal problem ID [8330]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 750.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (x2 + 3y2) y
(6y2 + x)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = 1/(6*y(x)^2+x)*(x^2+3*y(x)^2)*y(x)/x,y(x), singsol=all)� �

1
1

y(x)2 +
6
x

=

e
RootOf

(
−e_Z ln

((
e_Z+9

)
x

2

)
+3c1e_Z+_Z e_Z+2 e_Zx+9

)
+ 9

x

54

3 Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 68� �
DSolve[y'[x] == (y[x]*(x^2 + 3*y[x]^2))/(x*(x + 6*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6e2(x+c1)

x

)
√
6

y(x) →

√
x

√
ProductLog

(
6e2(x+c1)

x

)
√
6
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53.2.175 problem 751
Internal problem ID [8331]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 751.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (ln(y)x+ ln(y) + x4) y
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (ln(y(x))*x+ln(y(x))+x^4)*y(x)/x/(x+1),y(x), singsol=all)� �

y(x) = ex3
2 (x+ 1)x ec1xe−x2

3 Solution by Mathematica
Time used: 0.46 (sec). Leaf size: 28� �
DSolve[y'[x] == ((x^4 + Log[y[x]] + x*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)xe 1
2 (x−2)x2+c1x
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53.2.176 problem 752
Internal problem ID [8332]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 752.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − cos(y) (cos(y)x3 − x− 1)
(x sin(y)− 1) (x+ 1) = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 2485� �
dsolve(diff(y(x),x) = cos(y(x))/(x*sin(y(x))-1)*(cos(y(x))*x^3-x-1)/(x+1),y(x), singsol=all)� �

Expression too large to display
Expression too large to display

3 Solution by Mathematica
Time used: 5.538 (sec). Leaf size: 241� �
DSolve[y'[x] == (Cos[y[x]]*(-1 - x + x^3*Cos[y[x]]))/((1 + x)*(-1 + x*Sin[y[x]])),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−i log
(
6x− i

√
((2x− 3)x2 + 6c1) (x(x(2x− 3) + 12) + 6c1)− 12 log(x+ 1)(x(x(2x− 3) + 6)− 3 log(x+ 1) + 6c1) + 36

x(x(2x− 3) + 6)− 6 log(x+ 1) + 6(c1 − i)

)
y(x) →

−i log
(
6x+ i

√
((2x− 3)x2 + 6c1) (x(x(2x− 3) + 12) + 6c1)− 12 log(x+ 1)(x(x(2x− 3) + 6)− 3 log(x+ 1) + 6c1) + 36

x(x(2x− 3) + 6)− 6 log(x+ 1) + 6(c1 − i)

)

y(x) → −π

2

y(x) → π

2
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53.2.177 problem 753
Internal problem ID [8333]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 753.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − (x+ 1 + x4 ln(y)) y ln(y)
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = (x+1+x^4*ln(y(x)))*y(x)*ln(y(x))/x/(x+1),y(x), singsol=all)� �

y(x) = e−
12x

3x4−4x3+6x2+12 ln(x+1)−12c1−12x

3 Solution by Mathematica
Time used: 0.523 (sec). Leaf size: 43� �
DSolve[y'[x] == (Log[y[x]]*(1 + x + x^4*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(
− 12x
x(x(x(3x− 4) + 6)− 12) + 12 log(x+ 1)− 12c1

)
y(x) → 1
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53.2.178 problem 754
Internal problem ID [8334]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 754.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Abel]

Solve

y′ − xy + x3 + xy2 + y3

x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (x*y(x)+x^3+x*y(x)^2+y(x)^3)/x^2,y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

_a3 + _a2 + 1d_a
)
+ x+ c1

)
x

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 47� �
DSolve[y'[x] == (x^3 + x*y[x] + x*y[x]^2 + y[x]^3)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
#13 +#12 + 1&,

log
(

y(x)
x

−#1
)

3#12 + 2#1
&

 = x+ c1, y(x)
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53.2.179 problem 755
Internal problem ID [8335]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 755.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y′ − y
3
2

y
3
2 + x2 − 2xy + y2

= 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 84� �
dsolve(diff(y(x),x) = y(x)^(3/2)/(y(x)^(3/2)+x^2-2*x*y(x)+y(x)^2),y(x), singsol=all)� �

4y(x)
(−x+ y(x))2

+ 4
√

y(x)
(−x+ y(x))2

− 8x
(−x+ y(x))2

+ 1
(−x+ y(x))2

− 4x
(−x+ y(x))2

√
y(x)

+ 4x2

(−x+ y(x))2 y(x)
− c1 = 0
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3 Solution by Mathematica
Time used: 156.068 (sec). Leaf size: 2358� �
DSolve[y'[x] == y[x]^(3/2)/(x^2 - 2*x*y[x] + y[x]^(3/2) + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
3

− 3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+ −x2 − 2ec1x+ e2c1(8x− 1)− 16e3c1 − 16e4c1
3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+ 2
(
x+ ec1 + 2e2c1

)
y(x) → 1

6

(1
−i

√
3
)

3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+

(
1 + i

√
3
)
(x2 + 2ec1x+ e2c1(1− 8x) + 16e3c1 + 16e4c1)

3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+ 4
(
x+ ec1 + 2e2c1

)
y(x) → 1

6

(1
+i

√
3
)

3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+

(
1− i

√
3
)
(x2 + 2ec1x+ e2c1(1− 8x) + 16e3c1 + 16e4c1)

3
√

x3 + 3ec1x2 + 6
√
3
√

−e4c1 (x3 + 3ec1x2 − e2c1(8x− 3)x+ e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5) + e3c1(12x+ 1)− 96e5c1 − 64e6c1

+ 4
(
x+ ec1 + 2e2c1

)
y(x)

→ 1
3

− 3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+ −x2 + 2ec1x+ e2c1(8x− 1) + 16e3c1 − 16e4c1
3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+ 2
(
x− ec1 + 2e2c1

)
y(x) → 1

6

(1
−i

√
3
)

3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+

(
1 + i

√
3
)
(x2 − 2ec1x+ e2c1(1− 8x)− 16e3c1 + 16e4c1)

3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+ 4
(
x− ec1 + 2e2c1

)
y(x) → 1

6

(1
+i

√
3
)

3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+

(
1− i

√
3
)
(x2 − 2ec1x+ e2c1(1− 8x)− 16e3c1 + 16e4c1)

3
√

x3 − 3ec1x2 + 6
√
3
√

e4c1 (−x3 + 3ec1x2 + e2c1(8x− 3)x− e4c1(16x+ 1) + e3c1(20x+ 1)) − 3e2c1(4x− 1)x+ 6e4c1(8x− 5)− e3c1(12x+ 1) + 96e5c1 − 64e6c1

+ 4
(
x− ec1 + 2e2c1

)
y(x) → 0

y(x) → −

(
x− 3√

x3
)2

3 3√
x3

y(x) →

(
1 + i

√
3
)

3√
x3 x+

(
1− i

√
3
)
(x3)2/3 + 4x2

6x

y(x) →

(
1− i

√
3
)

3√
x3 x+

(
1 + i

√
3
)
(x3)2/3 + 4x2

6x
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53.2.180 problem 756
Internal problem ID [8336]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 756.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − 2x3y + x6 + x2y2 + y3

x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (2*x^3*y(x)+x^6+x^2*y(x)^2+y(x)^3)/x^4,y(x), singsol=all)� �

y(x) =

(
−3 + 29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

))
x2

9
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3 Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 95� �
DSolve[y'[x] == (x^6 + 2*x^3*y[x] + x^2*y[x]^2 + y[x]^3)/x^4,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 3y(x)
x4 + 1

x2

3
√
29 3

√
1
x6

−#1


3
√
29 − 29#12

&


= 1

929
2/3
(

1
x6

)2/3

x5 + c1, y(x)
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53.2.181 problem 757
Internal problem ID [8337]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 757.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −4xy + x3 + 2x2 − 4x− 8
−8y + 2x2 + 4x− 8 = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (-4*x*y(x)+x^3+2*x^2-4*x-8)/(-8*y(x)+2*x^2+4*x-8),y(x), singsol=all)� �

y(x) = x2

4 + 2LambertW
(
c1e−

x
4 e− 1

2

2

)
+ x

2 + 1

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 31� �
DSolve[y'[x] == (-8 - 4*x + 2*x^2 + x^3 - 4*x*y[x])/(-8 + 4*x + 2*x^2 - 8*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2ProductLog
(
−e−

x
4−1+c1

)
+ 1

4x(x+ 2) + 1
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53.2.182 problem 758
Internal problem ID [8338]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 758.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − (2x+ 2 + x3y) y
(ln(y) + 2x− 1) (x+ 1) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (2*x+2+x^3*y(x))/(ln(y(x))+2*x-1)*y(x)/(x+1),y(x), singsol=all)� �

y(x) = e
−LambertW

(
−
(
−2x3+3x2+6 ln(x+1)+6c1−6x

)
e−2x

6

)
−2x
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3 Solution by Mathematica
Time used: 0.947 (sec). Leaf size: 435� �
DSolve[y'[x] == (y[x]*(2 + 2*x + x^3*y[x]))/((1 + x)*(-1 + 2*x + Log[y[x]])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
6ProductLog

(
−1

6
6
√

e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6
)

x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1

y(x) →
6ProductLog

(
1
6

6
√

e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6
)

x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1

y(x) →
6ProductLog

(
−1

6
3
√
−1 6

√
e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6

)
x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1

y(x) →
6ProductLog

(
1
6

3
√
−1 6

√
e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6

)
x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1

y(x) →
6ProductLog

(
−1

6(−1)2/3 6
√

e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6
)

x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1

y(x) →
6ProductLog

(
1
6(−1)2/3 6

√
e−12x(x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1)6

)
x(x(2x− 3) + 6)− 6 log(x+ 1) + 6c1
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53.2.183 problem 759
Internal problem ID [8339]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 759.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(54ix2 + 81y4 + 18x4y2 + x8)x
243y = 0

3 Solution by Maple
Time used: 0.164 (sec). Leaf size: 305� �
dsolve(diff(y(x),x) = -1/243*I*(54*I*x^2+81*y(x)^4+18*x^4*y(x)^2+x^8)*x/y(x),y(x), singsol=all)� �
y(x) =

−

√
3

√(
BesselJ

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
c1 + BesselY

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

))(
−9
(
x6

27 + i

)
c1 BesselJ

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+
(
−x6

3 − 9i
)
BesselY

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+ (1 + i)

√
6
(
c1 BesselJ

(
4
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+ BesselY

(
4
3 ,
(

2
27 − 2i

27

)√
6 x3

))
x3
)

3
(
BesselJ

(
1
3 ,
( 2
27 −

2i
27

)√
6 x3

)
c1 + BesselY

(
1
3 ,
( 2
27 −

2i
27

)√
6 x3

))
x

y(x)

=

√
3

√(
BesselJ

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
c1 + BesselY

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

))(
−9
(
x6

27 + i

)
c1 BesselJ

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+
(
−x6

3 − 9i
)
BesselY

(
1
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+ (1 + i)

√
6
(
c1 BesselJ

(
4
3 ,
(

2
27 − 2i

27

)√
6 x3

)
+ BesselY

(
4
3 ,
(

2
27 − 2i

27

)√
6 x3

))
x3
)

3
(
BesselJ

(
1
3 ,
( 2
27 −

2i
27

)√
6 x3

)
c1 + BesselY

(
1
3 ,
( 2
27 −

2i
27

)√
6 x3

))
x
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3 Solution by Mathematica
Time used: 38.212 (sec). Leaf size: 781� �
DSolve[y'[x] == ((-1/243*I)*x*((54*I)*x^2 + x^8 + 18*x^4*y[x]^2 + 81*y[x]^4))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√√√√−

((
Y 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ c1J 1

3

((
2
9 − 2i

9

)√
2
3 x3

))(
(−3− 3i)

√
6 x3Y 4

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ (x6 + 27i)Y 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ c1

(
27iJ 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
− x6J 7

3

((
2
9 − 2i

9

)√
2
3 x3

))))

3x
(
Y 1

3

((2
9 −

2i
9

)√2
3 x3

)
+ c1J 1

3

((2
9 −

2i
9

)√2
3 x3

))
y(x)

→

√√√√−

((
Y 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ c1J 1

3

((
2
9 − 2i

9

)√
2
3 x3

))(
(−3− 3i)

√
6 x3Y 4

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ (x6 + 27i)Y 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
+ c1

(
27iJ 1

3

((
2
9 − 2i

9

)√
2
3 x3

)
− x6J 7

3

((
2
9 − 2i

9

)√
2
3 x3

))))

3x
(
Y 1

3

((2
9 −

2i
9

)√2
3 x3

)
+ c1J 1

3

((2
9 −

2i
9

)√2
3 x3

))

y(x) →

√
− ((1− i)x3)2/3 0F̃1

(
; 43;

4ix6

243

)(
x6 0F̃1

(
; 43;

4ix6

243

)
+ 81i 0F̃1

(
; 13;

4ix6

243

))
3x 3
√
(1− i)x3 0F̃1

(
; 43 ;

4ix6

243

)

y(x) → −

√
− ((1− i)x3)2/3 0F̃1

(
; 43;

4ix6

243

)(
x6 0F̃1

(
; 43;

4ix6

243

)
+ 81i 0F̃1

(
; 13;

4ix6

243

))
3x 3
√
(1− i)x3 0F̃1

(
; 43 ;

4ix6

243

)

y(x) →

√
− ((1− i)x3)2/3 0F̃1

(
; 43;

4ix6

243

)(
x6 0F̃1

(
; 43;

4ix6

243

)
+ 81i 0F̃1

(
; 13;

4ix6

243

))
3x 3
√
(1− i)x3 0F̃1

(
; 43 ;

4ix6

243

)
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53.2.184 problem 760
Internal problem ID [8340]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 760.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (xy2 + 1)3

x4 (xy2 + 1 + x) y = 0
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3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 563� �
dsolve(diff(y(x),x) = (x*y(x)^2+1)^3/x^4/(x*y(x)^2+1+x)/y(x),y(x), singsol=all)� �

y(x) = −
√

−2x (ix+ x+ 2)
2x

y(x) =
√

−2x (ix+ x+ 2)
2x

y(x) = −
√
2
√

x (ix− x− 2)
2x

y(x) =
√
2
√

x (ix− x− 2)
2x

1
2x + ln (xy(x)2 − x+ 1) y(x)2

−5 + 5y(x)2 − ln (xy(x)2 − x+ 1)
5 (−1 + y(x)2)

− ln (2x2y(x)4 + 2x2y(x)2 + 4xy(x)2 + x2 + 2x+ 2) y(x)4
5 (2y(x)4 + 2y(x)2 + 1)

− ln (2x2y(x)4 + 2x2y(x)2 + 4xy(x)2 + x2 + 2x+ 2) y(x)2
5 (2y(x)4 + 2y(x)2 + 1)

− ln (2x2y(x)4 + 2x2y(x)2 + 4xy(x)2 + x2 + 2x+ 2)
10 (2y(x)4 + 2y(x)2 + 1)

− 2 arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1) y(x)2
5

− arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1)
10

+ 4 arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1) y(x)6
5 (2y(x)4 + 2y(x)2 + 1)

+ 6 arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1) y(x)4
5 (2y(x)4 + 2y(x)2 + 1)

+ 4 arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1) y(x)2
5 (2y(x)4 + 2y(x)2 + 1)

+ arctan ((2y(x)4 + 2y(x)2 + 1)x+ 2y(x)2 + 1)
10y(x)4 + 10y(x)2 + 5 − arctan (2y(x)2 + 1)

10 + c1 = 0
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3 Solution by Mathematica
Time used: 0.651 (sec). Leaf size: 112� �
DSolve[y'[x] == (1 + x*y[x]^2)^3/(x^4*y[x]*(1 + x + x*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
(
− 1
10ArcTan

(
2xy(x)4 + 2xy(x)2 + 2y(x)2 + x+ 1

)
+ 1
10 log

(
2x2y(x)4+2x2y(x)2+x2+4xy(x)2+2x+2

)
− 1

5 log
(
xy(x)2−x+1

)
− 1

2x

)
+ 1

5ArcTan
(
2y(x)2 + 1

)
= c1, y(x)

]
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53.2.185 problem 761
Internal problem ID [8341]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 761.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −4xy − x3 + 4x2 − 4x+ 8
8y + 2x2 − 8x+ 8 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = (-4*x*y(x)-x^3+4*x^2-4*x+8)/(8*y(x)+2*x^2-8*x+8),y(x), singsol=all)� �

y(x) = −x2

4 + LambertW
(
e−xc1

)
+ x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26� �
DSolve[y'[x] == (8 - 4*x + 4*x^2 - x^3 - 4*x*y[x])/(8 - 8*x + 2*x^2 + 8*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ProductLog
(
−e−x−1+c1

)
− x2

4 + x
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53.2.186 problem 762
Internal problem ID [8342]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 762.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + (ln(y)x+ ln(y)− x) y
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = -(ln(y(x))*x+ln(y(x))-x)*y(x)/x/(x+1),y(x), singsol=all)� �

y(x) = e(x+ 1)−
1
x e

c1
x

3 Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 26� �
DSolve[y'[x] == ((x - Log[y[x]] - x*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1)−1/xe1−
c1
x
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53.2.187 problem 763
Internal problem ID [8343]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 763.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (ln(y)x+ ln(y) + x) y
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = (ln(y(x))*x+ln(y(x))+x)*y(x)/x/(x+1),y(x), singsol=all)� �

y(x) =
(

c1x

x+ 1

)x

3 Solution by Mathematica
Time used: 0.331 (sec). Leaf size: 21� �
DSolve[y'[x] == ((x + Log[y[x]] + x*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(

x

x+ 1

)x

ec1x
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53.2.188 problem 764
Internal problem ID [8344]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 764.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (− ln(y)x− ln(y) + x4) y
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = (-ln(y(x))*x-ln(y(x))+x^4)*y(x)/x/(x+1),y(x), singsol=all)� �

y(x) = ex3
4 e−x2

3 ex
2 (x+ 1)

1
x e

c1
x e−1

3 Solution by Mathematica
Time used: 0.413 (sec). Leaf size: 43� �
DSolve[y'[x] == ((x^4 - Log[y[x]] - x*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x+ 1) 1
x exp

(
−x(x((4− 3x)x− 6) + 12) + 25 + 12c1

12x

)
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53.2.189 problem 765
Internal problem ID [8345]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 765.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
−1− ln

(
(x−1)(x+1)

x

)
+ ln

(
(x−1)(x+1)

x

)
xy
)

x
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 106� �
dsolve(diff(y(x),x) = y(x)*(-1-ln((x-1)*(x+1)/x)+ln((x-1)*(x+1)/x)*x*y(x))/x,y(x), singsol=all)� �

y(x) = edilog(x+1)xln(x+1)e−
ln(x)2

2 x
− ln

(
(x−1)(x+1)

x

)
e− dilog(x)

x

∫ −
x
− ln

(
(x−1)(x+1)

x

)
e− dilog(x)edilog(x+1)xln(x+1)e−

ln(x)2
2 ln

(
(x−1)(x+1)

x

)
x

dx+ c1
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3 Solution by Mathematica
Time used: 0.885 (sec). Leaf size: 240� �
DSolve[y'[x] == (y[x]*(-1 - Log[((-1 + x)*(1 + x))/x] + x*Log[((-1 + x)*(1 + x))/x]*y[x]))/x,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ x− log(x)
2 +log(x+1)−log

(
x− 1

x

)
−1ePolyLog(2,−x)−PolyLog(2,1−x)

−
∫ x

1 ePolyLog(2,−K[1])−PolyLog(2,1−K[1])K[1]−
1
2 log(K[1])+log(K[1]+1)−log

(
K[1]− 1

K[1]

)
−1 log

(
K[1]− 1

K[1]

)
dK[1] + c1

y(x) → 0

y(x) →

− x− log(x)
2 +log(x+1)−log

(
x− 1

x

)
−1ePolyLog(2,−x)−PolyLog(2,1−x)∫ x

1 ePolyLog(2,−K[1])−PolyLog(2,1−K[1])K[1]−
1
2 log(K[1])+log(K[1]+1)−log

(
K[1]− 1

K[1]

)
−1 log

(
K[1]− 1

K[1]

)
dK[1]
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53.2.190 problem 766
Internal problem ID [8346]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 766.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
− ln(x)− ln

(
(x−1)(x+1)

x

)
x+ ln

(
(x−1)(x+1)

x

)
x2y
)

x ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 85� �
dsolve(diff(y(x),x) = y(x)*(-ln(x)-x*ln((x-1)*(x+1)/x)+ln((x-1)*(x+1)/x)*x^2*y(x))/x/ln(x),y(x), singsol=all)� �

y(x) = e
∫
−

ln
(

(x−1)(x+1)
x

)
x+ln(x)

ln(x)x dx

∫
−

e
∫
−

ln
(

(x−1)(x+1)
x

)
x+ln(x)

ln(x)x dx
x ln
(

(x−1)(x+1)
x

)
ln(x) dx+ c1
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3 Solution by Mathematica
Time used: 0.521 (sec). Leaf size: 210� �
DSolve[y'[x] == (y[x]*(-Log[x] - x*Log[((-1 + x)*(1 + x))/x] + x^2*Log[((-1 + x)*(1 + x))/x]*y[x]))/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1

(
−

log
(
K[1]− 1

K[1]

)
log(K[1]) − 1

K[1]

)
dK[1]

)

−
∫ x

1

exp

∫K[2]
1

−
log
(
K[1]− 1

K[1]

)
log(K[1]) − 1

K[1]

dK[1]

K[2] log
(
K[2]− 1

K[2]

)
log(K[2]) dK[2] + c1

y(x) → 0

y(x) → −
exp

(∫ x

1

(
−

log
(
K[1]− 1

K[1]

)
log(K[1]) − 1

K[1]

)
dK[1]

)
∫ x

1

exp

∫K[2]
1

−
log
(
K[1]− 1

K[1]

)
log(K[1]) − 1

K[1]

dK[1]

K[2] log
(
K[2]− 1

K[2]

)
log(K[2]) dK[2]
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53.2.191 problem 767
Internal problem ID [8347]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 767.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −8xy − x3 + 2x2 − 8x+ 32
32y + 4x2 − 8x+ 32 = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = (-8*x*y(x)-x^3+2*x^2-8*x+32)/(32*y(x)+4*x^2-8*x+32),y(x), singsol=all)� �

y(x) = −x2

8 + 4LambertW
(
c1e−

x
16 e− 3

4

4

)
+ x

4 + 3

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 32� �
DSolve[y'[x] == (32 - 8*x + 2*x^2 - x^3 - 8*x*y[x])/(32 - 8*x + 4*x^2 + 32*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
8(x− 6)(x+ 4) + 4ProductLog

(
−e−

x
16−1+c1

)
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53.2.192 problem 768
Internal problem ID [8348]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 768.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve

y′ − y(1 + y)
x (−y − 1 + xy) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = y(x)*(y(x)+1)/x/(-y(x)-1+x*y(x)),y(x), singsol=all)� �

y(x) = − 1

xLambertW
(

e−
1
x

xc1

)
+ 1

3 Solution by Mathematica
Time used: 1.134 (sec). Leaf size: 66� �
DSolve[y'[x] == (y[x]*(1 + y[x]))/(x*(-1 - y[x] + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

22/3
(
xy(x)

(
− log

(
xy(x)

(x−1)y(x)−1

)
+ log

(
y(x)+1

−xy(x)+y(x)+1

)
+ log(x) + 1

)
− 1
)

9xy(x) = c1, y(x)
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53.2.193 problem 769
Internal problem ID [8349]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 769.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(16ix2 + 16y4 + 8x4y2 + x8)x
32y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 251� �
dsolve(diff(y(x),x) = -1/32*I*(16*I*x^2+16*y(x)^4+8*x^4*y(x)^2+x^8)*x/y(x),y(x), singsol=all)� �
y(x) =

−

√
4

√(
BesselJ

(
1
3 ,
(
1
3 − i

3

)
x3
)
c1 + BesselY

(
1
3 ,
(
1
3 − i

3

)
x3
))(

−2
(
x6

8 + i

)
c1 BesselJ

(
1
3 ,
(
1
3 − i

3

)
x3
)
+
(
−x6

4 − 2i
)
BesselY

(
1
3 ,
(
1
3 − i

3

)
x3
)
+ (1 + i)

(
BesselJ

(
4
3 ,
(
1
3 − i

3

)
x3
)
c1 + BesselY

(
4
3 ,
(
1
3 − i

3

)
x3
))

x3
)

2
(
BesselJ

(1
3 ,
(1
3 −

i
3

)
x3
)
c1 + BesselY

(1
3 ,
(1
3 −

i
3

)
x3
))

x

y(x)

=

√
4

√(
BesselJ

(
1
3 ,
(
1
3 − i

3

)
x3
)
c1 + BesselY

(
1
3 ,
(
1
3 − i

3

)
x3
))(

−2
(
x6

8 + i

)
c1 BesselJ

(
1
3 ,
(
1
3 − i

3

)
x3
)
+
(
−x6

4 − 2i
)
BesselY

(
1
3 ,
(
1
3 − i

3

)
x3
)
+ (1 + i)

(
BesselJ

(
4
3 ,
(
1
3 − i

3

)
x3
)
c1 + BesselY

(
4
3 ,
(
1
3 − i

3

)
x3
))

x3
)

2
(
BesselJ

(1
3 ,
(1
3 −

i
3

)
x3
)
c1 + BesselY

(1
3 ,
(1
3 −

i
3

)
x3
))

x
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3 Solution by Mathematica
Time used: 40.565 (sec). Leaf size: 557� �
DSolve[y'[x] == ((-1/32*I)*x*((16*I)*x^2 + x^8 + 8*x^4*y[x]^2 + 16*y[x]^4))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
−
((

Y 1
3

((
1
3 − i

3

)
x3
)
+ c1J 1

3

((
1
3 − i

3

)
x3
))(

(−4− 4i)x3Y 4
3

((
1
3 − i

3

)
x3
)
+ (x6 + 8i)Y 1

3

((
1
3 − i

3

)
x3
)
+ c1

(
8iJ 1

3

((
1
3 − i

3

)
x3
)
− x6J 7

3

((
1
3 − i

3

)
x3
))))

2x
(
Y 1

3

((1
3 −

i
3

)
x3
)
+ c1J 1

3

((1
3 −

i
3

)
x3
))

y(x)

→

√
−
((

Y 1
3

((
1
3 − i

3

)
x3
)
+ c1J 1

3

((
1
3 − i

3

)
x3
))(

(−4− 4i)x3Y 4
3

((
1
3 − i

3

)
x3
)
+ (x6 + 8i)Y 1

3

((
1
3 − i

3

)
x3
)
+ c1

(
8iJ 1

3

((
1
3 − i

3

)
x3
)
− x6J 7

3

((
1
3 − i

3

)
x3
))))

2x
(
Y 1

3

((1
3 −

i
3

)
x3
)
+ c1J 1

3

((1
3 −

i
3

)
x3
))

y(x) →

√
− ((1− i)x3)2/3 0F̃1

(
; 43;

ix6

18

)(
x6 0F̃1

(
; 43;

ix6

18

)
+ 24i 0F̃1

(
; 13;

ix6

18

))
2x 3
√
(1− i)x3 0F̃1

(
; 43 ;

ix6

18

)

y(x) → −

√
− ((1− i)x3)2/3 0F̃1

(
; 43;

ix6

18

)(
x6 0F̃1

(
; 43;

ix6

18

)
+ 24i 0F̃1

(
; 13;

ix6

18

))
2x 3
√

(1− i)x3 0F̃1
(
; 43 ;

ix6

18

)
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53.2.194 problem 770
Internal problem ID [8350]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 770.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 2y6
y3 + 2 + 16xy2 + 32x2y4

= 0
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3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 1345� �
dsolve(diff(y(x),x) = 2*y(x)^6/(y(x)^3+2+16*x*y(x)^2+32*x^2*y(x)^4),y(x), singsol=all)� �
y(x)

=

(
4096c31x3 + 6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

3c1 + 48x

+
256
3 c21x

2 − 4c1 − 64x

(c1 + 16x)
(
4096c31x3 + 6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

+ 16c1x
3 (c1 + 16x)

y(x) =

−

(
4096c31x3 + 6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

6 (c1 + 16x)

− 2(64c21x2 − 3c1 − 48x)

3 (c1 + 16x)
(
4096c31x3 + 6

√
3
√
4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

+ 16c1x
3 (c1 + 16x)

−

i
√
3


4096c31x3+6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1+96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+54c31+1440c21x+9216c1x2

 1
3

3c1+48x − 4
(
64c21x2−3c1−48x

)
3(c1+16x)

4096c31x3+6
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1+96
√
3
√
4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+54c31+1440c21x+9216c1x2

 1
3


2

y(x) =

−

(
4096c31x3 + 6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

6 (c1 + 16x)

− 2(64c21x2 − 3c1 − 48x)

3 (c1 + 16x)
(
4096c31x3 + 6

√
3
√
4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1 + 96

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+ 54c31 + 1440c21x+ 9216c1x2
) 1

3

+ 16c1x
3 (c1 + 16x)

+

i
√
3


4096c31x3+6

√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1+96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+54c31+1440c21x+9216c1x2

 1
3

3c1+48x − 4
(
64c21x2−3c1−48x

)
3(c1+16x)

4096c31x3+6
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x c1+96
√
3
√

4096c41x3 + 27c41 + 576c31x+ 2048c21x2 + 16c1 + 256x x+54c31+1440c21x+9216c1x2

 1
3


2
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3 Solution by Mathematica
Time used: 19.875 (sec). Leaf size: 938� �
DSolve[y'[x] == (2*y[x]^6)/(2 + 16*x*y[x]^2 + y[x]^3 + 32*x^2*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2 3

√
6
(
9 +

√
3
√

(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)
)
+ 32x (32x (4x+ 9c12)− 45c1) + 4 22/3

(
64x2−48c12x+3c1

)
3

√
3
(
9 +

√
3
√

(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)
)
+ 16x (32x (4x+ 9c12)− 45c1)

+ 32x

6(1− 16c1x)

y(x)

→

2i
(√

3 + i
)

3

√
6
(
9 +

√
3
√

(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)
)
+ 32x (32x (4x+ 9c12)− 45c1) − 8

3
√
−1 22/3

(
64x2−48c12x+3c1

)
3

√
3
(
9 +

√
3
√

(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)
)
+ 16x (32x (4x+ 9c12)− 45c1)

+ 64x

12(1− 16c1x)

y(x)

→

−4 3
√
−2 3

√
3
(
9 +

√
3
√

(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)
)
+ 16x (32x (4x+ 9c12)− 45c1) + 8(−2)2/3

(
64x2−48c12x+3c1

)
3

√
3
(
9 +

√
3
√
(1− 16c1x)2 (4096x3 + 2048c12x2 + 64c1 (−9 + 4c13)x+ 27− 16c13)

)
+ 16x (32x (4x+ 9c12)− 45c1)

+ 64x

12(1− 16c1x)

y(x) → 0

y(x) → x− 3√
x3

2
√
3 x

6√
x3

y(x) →
3√
x3 − x

2
√
3 x

6√
x3

y(x) →

(√
3 − 3i

)
x−

(√
3 + 3i

)
3√
x3

12x 6√
x3

y(x) →

(√
3 + 3i

)
x−

(√
3 − 3i

)
3√
x3

12x 6√
x3

y(x) →

(√
3 − 3i

)
3√
x3 −

(√
3 + 3i

)
x

12x 6√
x3

y(x) →

(√
3 + 3i

)
3√
x3 −

(√
3 − 3i

)
x

12x 6√
x3
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53.2.195 problem 771
Internal problem ID [8351]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 771.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −4yax− x3a2 − 2ab x2 − 4ax+ 8
8y + 2x2a+ 4bx+ 8 = 0

3 Solution by Maple
Time used: 0.101 (sec). Leaf size: 84� �
dsolve(diff(y(x),x) = (-4*y(x)*a*x-a^2*x^3-2*a*x^2*b-4*a*x+8)/(8*y(x)+2*a*x^2+4*b*x+8),y(x), singsol=all)� �

y(x) = −ab x2 − 2b2x− 4b+ 4 e−
a b2x+2c1b

2+4LambertW

− e−
b2x
4 e−

c1b
2

2a e−
b
2 e−1

2

a+2ab+4a

4a − 8
4b

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 46� �
DSolve[y'[x] == (8 - 4*a*x - 2*a*b*x^2 - a^2*x^3 - 4*a*x*y[x])/(8 + 4*b*x + 2*a*x^2 + 8*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
b(ax2 + 2bx+ 4) + 8ProductLog

(
−e−

b2x
4 −1+c1

)
+ 8

4b
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53.2.196 problem 772
Internal problem ID [8352]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 772.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [x=_G(y,y’)]

Solve

y′ − (x+ 1 + ln(y)x) ln(y)y
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 18� �
dsolve(diff(y(x),x) = (x+1+ln(y(x))*x)*ln(y(x))*y(x)/x/(x+1),y(x), singsol=all)� �

y(x) = e
x

ln(x+1)+c1−x

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 26� �
DSolve[y'[x] == (Log[y[x]]*(1 + x + x*Log[y[x]])*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x

−x+log(x+1)+c1

y(x) → 1
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53.2.197 problem 773
Internal problem ID [8353]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 773.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _rational, [_Abel, 2nd type, class B]]

Solve

y′ − xy + x+ y2

(x− 1) (x+ y) = 0

3 Solution by Maple
Time used: 0.85 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = 1/(x-1)*(x*y(x)+x+y(x)^2)/(x+y(x)),y(x), singsol=all)� �

y(x) =

√
3 x tan

(
RootOf

(
−
√
3 ln

(
3x2(tan2(_Z)+1

)
4(x−1)2

)
+ 2

√
3 c1 − 2_Z

))
2 − x

2

3 Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 61� �
DSolve[y'[x] == (x + x*y[x] + y[x]^2)/((-1 + x)*(x + y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

ArcTan
(

2y(x)
x

+1√
3

)
√
3

+ 1
2 log

(
y(x)2
x2 + y(x)

x
+ 1
)

= log(1− x)− log(x) + c1, y(x)
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53.2.198 problem 774
Internal problem ID [8354]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 774.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class A]]

Solve

y′ − −4xy − x3 − 2x2a− 4x+ 8
8y + 2x2 + 4ax+ 8 = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = (-4*x*y(x)-x^3-2*a*x^2-4*x+8)/(8*y(x)+2*x^2+4*a*x+8),y(x), singsol=all)� �

y(x) = −
2a2x+ a x2 + 8LambertW

(
− e−

a2x
4 e−

a
2 e−1e

c1a
2

4
2

)
+ 4a+ 8

4a

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 44� �
DSolve[y'[x] == (8 - 4*x - 2*a*x^2 - x^3 - 4*x*y[x])/(8 + 4*a*x + 2*x^2 + 8*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
8ProductLog

(
−e−

a2x
4 −1+c1

)
+ a(2ax+ x2 + 4) + 8

4a
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53.2.199 problem 775
Internal problem ID [8355]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 775.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y′ − x− y + √
y

x− y + √
y + 1 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = (x-y(x)+y(x)^(1/2))/(x-y(x)+y(x)^(1/2)+1),y(x), singsol=all)� �

y(x)3 − 3xy(x)2 − 3y(x)2 + 3x2y(x)− 2y(x) 3
2 + 3xy(x)− x3 − c1 = 0

10808
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3 Solution by Mathematica
Time used: 4.352 (sec). Leaf size: 943� �
DSolve[y'[x] == (x + Sqrt[y[x]] - y[x])/(1 + x + Sqrt[y[x]] - y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 1

]
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 2

]
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 3

]
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 4

]
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 5

]
y(x) → Root

[
#16 +#15(−6x− 6) + #14

(
15x2 + 24x+ 9

)
+#13

(
−20x3 − 36x2 − 18x− 4 + 2e3c1

)
+#12

(
15x4 + 24x3 + 9x2 − 6e3c1x− 6e3c1

)
+#1

(
−6x5 − 6x4 + 6e3c1x2 + 6e3c1x

)
+ x6 − 2e3c1x3 + e6c1&, 6

]
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53.2.200 problem 776
Internal problem ID [8356]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 776.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
− ln

( 1
x

)
− ln

(
x2+1
x

)
x+ ln

(
x2+1
x

)
x2y
)

x ln
( 1
x

) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 92� �
dsolve(diff(y(x),x) = y(x)*(-ln(1/x)-ln((x^2+1)/x)*x+ln((x^2+1)/x)*x^2*y(x))/x/ln(1/x),y(x), singsol=all)� �

y(x) = e
∫
−

ln
(

x2+1
x

)
x+ln

(
1
x

)
x ln

(
1
x

) dx

∫
−

e

∫
−

ln
(

x2+1
x

)
x+ln

(
1
x

)
x ln

(
1
x

) dx

x ln
(

x2+1
x

)
ln
( 1
x

) dx+ c1

3 Solution by Mathematica
Time used: 0.65 (sec). Leaf size: 110� �
DSolve[y'[x] == (y[x]*(-Log[x^(-1)] - x*Log[(1 + x^2)/x] + x^2*Log[(1 + x^2)/x]*y[x]))/(x*Log[x^(-1)]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1

(
−

log
(
K[1]+ 1

K[1]

)
log
(

1
K[1]

) − 1
K[1]

)
dK[1]

)

−
∫ x

1

exp

∫K[2]
1

−
log
(
K[1]+ 1

K[1]

)
log
(

1
K[1]

) − 1
K[1]

dK[1]

K[2] log
(
K[2]+ 1

K[2]

)
log
(

1
K[2]

) dK[2] + c1

y(x) → 0
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53.2.201 problem 777
Internal problem ID [8357]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 777.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − y(1 + y)
x (−y − 1 + xy4) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) = y(x)*(y(x)+1)/x/(-y(x)-1+x*y(x)^4),y(x), singsol=all)� �

y(x) = 0

y(x) = −1

y(x) = eRootOf
(
x e3_Z−5x e2_Z+2c1x e_Z+2_Z e_Zx+7 e_Zx−2c1x−2_Zx−3x+2

)
− 1

3 Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 39� �
DSolve[y'[x] == (y[x]*(1 + y[x]))/(x*(-1 - y[x] + x*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
2(y(x) + 1)2 + 2(y(x) + 1)− 1

xy(x) − log(y(x) + 1) = c1, y(x)
]

10811



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.202 problem 778
Internal problem ID [8358]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 778.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − −3x2y + 1 + y2x6 + y3x9

x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (-3*x^2*y(x)+1+y(x)^2*x^6+y(x)^3*x^9)/x^3,y(x), singsol=all)� �

y(x) =
−3 + 29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
9x3

3 Solution by Mathematica
Time used: 0.13 (sec). Leaf size: 95� �
DSolve[y'[x] == (1 - 3*x^2*y[x] + x^6*y[x]^2 + x^9*y[x]^3)/x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

3x6y(x)+x3

3
√
29 3√

x9
−#1

)
3
√
29 − 29#12

&

 = 292/3(x9)2/3

9x5 + c1, y(x)
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53.2.203 problem 779
Internal problem ID [8359]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 779.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Abel]

Solve

y′ − x3y + x3 + xy2 + y3

(x− 1)x3 = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = 1/(x-1)*(x^3*y(x)+x^3+x*y(x)^2+y(x)^3)/x^3,y(x), singsol=all)� �

−
ln
(

x2+y(x)2
x2

)
4 +

arctan
(

y(x)
x

)
2 +

ln
(

x+y(x)
x

)
2 − ln (x− 1) + ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 57� �
DSolve[y'[x] == (x^3 + x^3*y[x] + x*y[x]^2 + y[x]^3)/((-1 + x)*x^3),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2ArcTan

(
y(x)
x

)
− 1

4 log
(
y(x)2
x2 + 1

)
+ 1

2 log
(
y(x)
x

+ 1
)

= log(1− x)− log(x) + c1, y(x)
]
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53.2.204 problem 780
Internal problem ID [8360]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 780.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − xy + y + x
√

x2 + y2

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.581 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = (x*y(x)+y(x)+x*(y(x)^2+x^2)^(1/2))/x/(x+1),y(x), singsol=all)� �

c1 +
√

x2 + y(x)2 + y(x)
x (x+ 1) = 0

3 Solution by Mathematica
Time used: 22.258 (sec). Leaf size: 58� �
DSolve[y'[x] == (y[x] + x*y[x] + x*Sqrt[x^2 + y[x]^2])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − x tanh(log(x+ 1) + c1)√
sech2(log(x+ 1) + c1)

y(x) → x tanh(log(x+ 1) + c1)√
sech2(log(x+ 1) + c1)
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53.2.205 problem 781
Internal problem ID [8361]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 781.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (x4 + x3 + x+ 3y2) y
(6y2 + x)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 61� �
dsolve(diff(y(x),x) = 1/(6*y(x)^2+x)*(x^4+x^3+x+3*y(x)^2)*y(x)/x,y(x), singsol=all)� �

1
1

y(x)2 +
6
x

=

(
e
RootOf

(
2 e_Zx3+3x2e_Z−3 e_Z ln

(
e_Z+9

2x

)
+9c1e_Z+3_Z e_Z+27

)
+ 9
)
x

54

3 Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 82� �
DSolve[y'[x] == (y[x]*(x + x^3 + x^4 + 3*y[x]^2))/(x*(x + 6*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6xe 2x3

3 +x2+2c1
)

√
6

y(x) →

√
x

√
ProductLog

(
6xe 2x3

3 +x2+2c1
)

√
6
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53.2.206 problem 782
Internal problem ID [8362]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 782.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
− tanh

( 1
x

)
− ln

(
x2+1
x

)
x+ ln

(
x2+1
x

)
x2y
)

x tanh
( 1
x

) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 92� �
dsolve(diff(y(x),x) = y(x)*(-tanh(1/x)-ln((x^2+1)/x)*x+ln((x^2+1)/x)*x^2*y(x))/x/tanh(1/x),y(x), singsol=all)� �

y(x) = e
∫
−

ln
(

x2+1
x

)
x+tanh

(
1
x

)
x tanh

(
1
x

) dx

∫
−

e

∫
−

ln
(

x2+1
x

)
x+tanh

(
1
x

)
x tanh

(
1
x

) dx

x ln
(

x2+1
x

)
tanh

( 1
x

) dx+ c1

3 Solution by Mathematica
Time used: 5.292 (sec). Leaf size: 104� �
DSolve[y'[x] == (Coth[x^(-1)]*y[x]*(-(x*Log[(1 + x^2)/x]) - Tanh[x^(-1)] + x^2*Log[(1 + x^2)/x]*y[x]))/x,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
exp

(∫ x

1

(
− coth

(
1

K[1]

)
log
(
K[1] + 1

K[1]

)
− 1

K[1]

)
dK[1]

)
−
∫ x

1 exp
(∫ K[2]

1

(
− coth

(
1

K[1]

)
log
(
K[1] + 1

K[1]

)
− 1

K[1]

)
dK[1]

)
coth

(
1

K[2]

)
K[2] log

(
K[2] + 1

K[2]

)
dK[2] + c1

y(x) → 0
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53.2.207 problem 783
Internal problem ID [8363]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 783.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y(tanh(x) + ln (2x)x− ln (2x)x2y)
x tanh(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
dsolve(diff(y(x),x) = -y(x)*(tanh(x)+ln(2*x)*x-ln(2*x)*x^2*y(x))/x/tanh(x),y(x), singsol=all)� �

y(x) = e
∫
− ln(2)x+ln(x)x+tanh(x)

x tanh(x) dx

∫
− e

∫
− ln(2)x+ln(x)x+tanh(x)

x tanh(x) dx
(ln(2)+ln(x))x

tanh(x) dx+ c1

3 Solution by Mathematica
Time used: 5.674 (sec). Leaf size: 89� �
DSolve[y'[x] == -((Coth[x]*y[x]*(x*Log[2*x] + Tanh[x] - x^2*Log[2*x]*y[x]))/x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
exp

(∫ x

1

(
− coth(K[1]) log(2K[1])− 1

K[1]

)
dK[1]

)
−
∫ x

1 exp
(∫ K[2]

1

(
− coth(K[1]) log(2K[1])− 1

K[1]

)
dK[1]

)
coth(K[2])K[2] log(2K[2])dK[2] + c1

y(x) → 0
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53.2.208 problem 784
Internal problem ID [8364]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 784.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − − sinh(x) + x2 ln(x) + 2 ln(x)yx+ ln(x) + y2 ln(x)
sinh(x) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = (-sinh(x)+x^2*ln(x)+2*y(x)*ln(x)*x+ln(x)+y(x)^2*ln(x))/sinh(x),y(x), singsol=all)� �

y(x) = −x− tan
(
c1 −

(∫ ln(x)
sinh(x)dx

))

3 Solution by Mathematica
Time used: 28.757 (sec). Leaf size: 27� �
DSolve[y'[x] == Csch[x]*(Log[x] + x^2*Log[x] - Sinh[x] + 2*x*Log[x]*y[x] + Log[x]*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan
(∫ x

1
csch(K[5]) log(K[5])dK[5] + c1

)
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53.2.209 problem 785
Internal problem ID [8365]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 785.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ + ln(x)− sinh(x)x2 − 2 sinh(x)xy − sinh(x)− sinh(x)y2
ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(y(x),x) = -(ln(x)-sinh(x)*x^2-2*sinh(x)*x*y(x)-sinh(x)-sinh(x)*y(x)^2)/ln(x),y(x), singsol=all)� �

y(x) = −x− tan
(
c1 −

(∫ sinh(x)
ln(x) dx

))

3 Solution by Mathematica
Time used: 10.731 (sec). Leaf size: 29� �
DSolve[y'[x] == (-Log[x] + Sinh[x] + x^2*Sinh[x] + 2*x*Sinh[x]*y[x] + Sinh[x]*y[x]^2)/Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan
(∫ x

1

sinh(K[5])
log(K[5]) dK[5] + c1

)
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53.2.210 problem 786
Internal problem ID [8366]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 786.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ − y ln(x) + cosh(x)xay2 + cosh(x)x3b

x ln(x) = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (y(x)*ln(x)+cosh(x)*x*a*y(x)^2+cosh(x)*x^3*b)/x/ln(x),y(x), singsol=all)� �

y(x) =
tan

((∫ x cosh(x)
ln(x) dx

)√
ab + c1

√
ab
)
x
√
ab

a

3 Solution by Mathematica
Time used: 5.419 (sec). Leaf size: 50� �
DSolve[y'[x] == (b*x^3*Cosh[x] + Log[x]*y[x] + a*x*Cosh[x]*y[x]^2)/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b x tan

(√
a
√
b
(∫ x

1
cosh(K[1])K[1]

log(K[1]) dK[1] + c1
))

√
a
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53.2.211 problem 787
Internal problem ID [8367]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 787.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class B]]

Solve

y′ − x(−x− 1 + x2 − 2x2y + 2x4)
(x2 − y) (x+ 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 191� �
dsolve(diff(y(x),x) = 1/(x^2-y(x))*x*(-x-1+x^2-2*x^2*y(x)+2*x^4)/(x+1),y(x), singsol=all)� �
y(x)

= 4x2e
RootOf

(
8 e_Zx3−24x2e_Z−36x3+6 ln

(
2 e_Z−9
(x+1)4

)
e_Z+18c1e_Z−6_Z e_Z+24 e_Zx+108x2−27 ln

(
2 e_Z−9
(x+1)4

)
−81c1+27_Z−108x+27

)
− 18x2 − 9

4 eRootOf
(
8 e_Zx3−24x2e_Z−36x3+6 ln

(
2 e_Z−9
(x+1)4

)
e_Z+18c1e_Z−6_Z e_Z+24 e_Zx+108x2−27 ln

(
2 e_Z−9
(x+1)4

)
−81c1+27_Z−108x+27

)
− 18
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3 Solution by Mathematica
Time used: 16.267 (sec). Leaf size: 488� �
DSolve[y'[x] == (x*(-1 - x + x^2 + 2*x^4 - 2*x^2*y[x]))/((1 + x)*(x^2 - y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve



2− x
(
x2−x−1

)(
2x2−2y(x)+3

)
3
√

x3 (x2 − x− 1)3 (x2−y(x))

 x
(
x2−x−1

)(
2x2−2y(x)+3

)
3
√

x3 (x2 − x− 1)3 (x2−y(x))

+ 4



1− x

(
x2−x−1

)(
2x2−2y(x)+3

)
2

3
√

x3 (x2 − x− 1)3 (x2−y(x))

 log


2−

x
(
x2−x−1

)(
2x2−2y(x)+3

)
3
√
x3 (x2 − x− 1)3 (

x2−y(x)
)

3
√
2

+

 x
(
x2−x−1

)(
2x2−2y(x)+3

)
2

3
√
x3 (x2 − x− 1)3 (x2−y(x))

− 1

 log


x
(
x2−x−1

)(
2x2−2y(x)+3

)
3
√

x3 (x2 − x− 1)3 (
x2−y(x)

)+4

3
√
2

− 3


18 3

√
2

− (2x2−2y(x)+3)3

8(x2−y(x))3 + 3x(x2−x−1)(2x2−2y(x)+3)

2
3
√

x3 (x2 − x− 1)3 (x2−y(x))

− 2

 =
4 22/3

(
x3(x2 − x− 1)3

)2/3
(x(x2 − 3x+ 3)− 3 log(x+ 1))

27x2 (−x2 + x+ 1)2

+ c1, y(x)
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53.2.212 problem 788
Internal problem ID [8368]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 788.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ + y(ln (x− 1) + coth (x+ 1)x− coth (x+ 1)x2y)
x ln (x− 1) = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 106� �
dsolve(diff(y(x),x) = -y(x)*(ln(x-1)+coth(x+1)*x-coth(x+1)*x^2*y(x))/x/ln(x-1),y(x), singsol=all)� �

y(x) = e
∫
−x cosh(x+1)+ln(x−1) sinh(x+1)

x ln(x−1) sinh(x+1) dx

c1 +
∫
− e

∫
−x cosh(x+1)+ln(x−1) sinh(x+1)

x ln(x−1) sinh(x+1) dx
x cosh(x+1)

ln(x−1) sinh(x+1) dx

3 Solution by Mathematica
Time used: 34.729 (sec). Leaf size: 350� �
DSolve[y'[x] == -((y[x]*(x*Coth[1 + x] + Log[-1 + x] - x^2*Coth[1 + x]*y[x]))/(x*Log[-1 + x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1
−K[1]+log(K[1]−1)−e2K[1]+2(K[1]+log(K[1]−1))(

−1+e2K[1]+2)K[1] log(K[1]−1) dK[1]
)

−
∫ x

1

exp
(∫K[2]

1
−K[1]+log(K[1]−1)−e2K[1]+2(K[1]+log(K[1]−1))(

−1+e2K[1]+2
)
K[1] log(K[1]−1)

dK[1]
)(

1+e2K[2]+2)K[2](
−1+e2K[2]+2) log(K[2]−1) dK[2] + c1

y(x) → 0

y(x) → −
exp

(∫ x

1
−K[1]+log(K[1]−1)−e2K[1]+2(K[1]+log(K[1]−1))(

−1+e2K[1]+2)K[1] log(K[1]−1) dK[1]
)

∫ x

1

exp
(∫K[2]

1
−K[1]+log(K[1]−1)−e2K[1]+2(K[1]+log(K[1]−1))(

−1+e2K[1]+2
)
K[1] log(K[1]−1)

dK[1]
)(

1+e2K[2]+2)K[2](
−1+e2K[2]+2) log(K[2]−1) dK[2]
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53.2.213 problem 789
Internal problem ID [8369]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 789.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ + ln (x− 1)− coth (x+ 1)x2 − 2y coth (x+ 1)x− coth (x+ 1)− coth (x+ 1) y2
ln (x− 1) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = -(ln(x-1)-coth(x+1)*x^2-2*coth(x+1)*x*y(x)-coth(x+1)-coth(x+1)*y(x)^2)/ln(x-1),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 90.908 (sec). Leaf size: 46� �
DSolve[y'[x] == (Coth[1 + x] + x^2*Coth[1 + x] - Log[-1 + x] + 2*x*Coth[1 + x]*y[x] + Coth[1 + x]*y[x]^2)/Log[-1 + x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ tan

∫ x

1

1(
1− 2

1+e2K[5]+2

)
log(K[5]− 1)

dK[5] + c1
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53.2.214 problem 790
Internal problem ID [8370]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 790.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ −
2x ln

( 1
x−1

)
− coth

(
x+1
x−1

)
+ coth

(
x+1
x−1

)
y2 − 2 coth

(
x+1
x−1

)
x2y + coth

(
x+1
x−1

)
x4

ln
( 1
x−1

) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = (2*x*ln(1/(x-1))-coth((x+1)/(x-1))+coth((x+1)/(x-1))*y(x)^2-2*coth((x+1)/(x-1))*x^2*y(x)+coth((x+1)/(x-1))*x^4)/ln(1/(x-1)),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 106.982 (sec). Leaf size: 222� �
DSolve[y'[x] == (-Coth[(1 + x)/(-1 + x)] + x^4*Coth[(1 + x)/(-1 + x)] + 2*x*Log[(-1 + x)^(-1)] - 2*x^2*Coth[(1 + x)/(-1 + x)]*y[x] + Coth[(1 + x)/(-1 + x)]*y[x]^2)/Log[(-1 + x)^(-1)],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1
2 coth

(
1+ 2

K[5]−1

)
log
(

1
K[5]−1

) dK[5]
)

−
∫ x

1

exp

∫K[6]
1

2 coth
(
1+ 2

K[5]−1

)
log
(

1
K[5]−1

) dK[5]

 coth
(
1+ 2

K[6]−1

)
log
(

1
K[6]−1

) dK[6] + c1

+ x2 + 1

y(x) → x2 + 1

y(x) → −
exp

(∫ x

1
2 coth

(
1+ 2

K[5]−1

)
log
(

1
K[5]−1

) dK[5]
)

∫ x

1

exp

∫K[6]
1

2 coth
(
1+ 2

K[5]−1

)
log
(

1
K[5]−1

) dK[5]

 coth
(
1+ 2

K[6]−1

)
log
(

1
K[6]−1

) dK[6]

+ x2 + 1
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53.2.215 problem 791
Internal problem ID [8371]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 791.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ −
2x2 cosh

( 1
x−1

)
− 2x cosh

( 1
x−1

)
− 1 + y2 − 2x2y + x4 − x+ y2x− 2yx3 + x5

(x− 1) cosh
( 1
x−1

) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 634� �
dsolve(diff(y(x),x) = (2*x^2*cosh(1/(x-1))-2*x*cosh(1/(x-1))-1+y(x)^2-2*x^2*y(x)+x^4-x+x*y(x)^2-2*x^3*y(x)+x^5)/(x-1)/cosh(1/(x-1)),y(x), singsol=all)� �
y(x)

= e

∫ − 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1

e
2

x−1 +1 e
4c1e

2
x−1

e
2

x−1 +1 e

∫
− 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1 +1 e
4c1

e
2

x−1 +1x2 − x2 + e

∫ − 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1

e
2

x−1 +1 e
4c1e

2
x−1

e
2

x−1 +1 e

∫
− 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1 +1 e
4c1

e
2

x−1 +1 + 1

−1 + e

∫ − 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1

e
2

x−1 +1 e
4c1e

2
x−1

e
2

x−1 +1 e

∫
− 4

e
1

x−1 x
x+1 +e

− 1
x−1 x
x+1 − e

1
x−1
x+1 − e

− 1
x−1

x+1

dx

e
2

x−1 +1 e
4c1

e
2

x−1 +1

3 Solution by Mathematica
Time used: 9.929 (sec). Leaf size: 109� �
DSolve[y'[x] == (Sech[(-1 + x)^(-1)]*(-1 - x + x^4 + x^5 - 2*x*Cosh[(-1 + x)^(-1)] + 2*x^2*Cosh[(-1 + x)^(-1)] - 2*x^2*y[x] - 2*x^3*y[x] + y[x]^2 + x*y[x]^2))/(-1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1
2(K[5]+1)sech

(
1

K[5]−1

)
K[5]−1 dK[5]

)

−
∫ x

1

exp

∫K[6]
1

2(K[5]+1)sech
(

1
K[5]−1

)
K[5]−1 dK[5]

(K[6]+1)sech
(

1
K[6]−1

)
K[6]−1 dK[6] + c1

+ x2 + 1

y(x) → x2 + 1
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53.2.216 problem 792
Internal problem ID [8372]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 792.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
− cosh

( 1
x+1

)
x+ cosh

( 1
x+1

)
− x+ x2y − x2 + yx3)

x (x− 1) cosh
( 1
x+1

) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 114� �
dsolve(diff(y(x),x) = y(x)*(-cosh(1/(x+1))*x+cosh(1/(x+1))-x+x^2*y(x)-x^2+x^3*y(x))/x/(x-1)/cosh(1/(x+1)),y(x), singsol=all)� �

y(x) = e
∫
−

cosh
(

1
x+1

)
x+x2−cosh

(
1

x+1
)
+x

x(x−1) cosh
(

1
x+1

) dx

∫
− e

∫
−

cosh
(

1
x+1

)
x+x2−cosh

(
1

x+1
)
+x

x(x−1) cosh
(

1
x+1

) dx

(x+1)x
cosh

(
1

x+1

)
(x−1)

dx+ c1
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3 Solution by Mathematica
Time used: 3.859 (sec). Leaf size: 222� �
DSolve[y'[x] == (Sech[(1 + x)^(-1)]*y[x]*(-x - x^2 + Cosh[(1 + x)^(-1)] - x*Cosh[(1 + x)^(-1)] + x^2*y[x] + x^3*y[x]))/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1

(
−

(K[1]+1)sech
(

1
K[1]+1

)
K[1]−1 − 1

K[1]

)
dK[1]

)

−
∫ x

1

exp

∫K[2]
1

−
(K[1]+1)sech

(
1

K[1]+1

)
K[1]−1 − 1

K[1]

dK[1]

K[2](K[2]+1)sech
(

1
K[2]+1

)
K[2]−1 dK[2] + c1

y(x) → 0

y(x) → −
exp

(∫ x

1

(
−

(K[1]+1)sech
(

1
K[1]+1

)
K[1]−1 − 1

K[1]

)
dK[1]

)
∫ x

1

exp

∫K[2]
1

−
(K[1]+1)sech

(
1

K[1]+1

)
K[1]−1 − 1

K[1]

dK[1]

K[2](K[2]+1)sech
(

1
K[2]+1

)
K[2]−1 dK[2]

10828
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53.2.217 problem 793
Internal problem ID [8373]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 793.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

y′ + y(xy + 1)
x (xy + 1− y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = -1/x*y(x)*(x*y(x)+1)/(x*y(x)+1-y(x)),y(x), singsol=all)� �

y(x) = −2 e
−LambertW

(
− 2(x−1)e3c1e−1

x

)
+3c1−1

x

3 Solution by Mathematica
Time used: 8.872 (sec). Leaf size: 399� �
DSolve[y'[x] == -((y[x]*(1 + x*y[x]))/(x*(1 - y[x] + x*y[x]))),y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

3
√
−2

 22/3((x−1)y(x)−2)

3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ (−2)2/3


 −xy(x)+y(x)+2

3
√
2 3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ (−2)2/3





3
√
−1 (−xy(x)+y(x)+2)

3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ 1


− log

 22/3((x−1)y(x)−2)

3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ (−2)2/3


+


3
√
−1 (−xy(x)+y(x)+2)

3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ 1

 log

 22/3(−xy(x)+y(x)+2)

3

√
− 1
(x− 1)3 (x−1)((x−1)y(x)+1)

+ 2(−2)2/3

+ 3


9
(

((x−1)y(x)−2)3
((x−1)y(x)+1)3 +

3
3
√
−1 ((x−1)y(x)−2)(

− 1
(x−1)3

)4/3
(x−1)4((x−1)y(x)+1)

+ 2
) = 1

92
2/3
(
− 1
(x− 1)3

)2/3

(x−1)2(log(1−x)−log(x))+c1, y(x)
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53.2.218 problem 794
Internal problem ID [8374]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 794.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y

x (−1 + y + x2y3 + y4x3) = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 191� �
dsolve(diff(y(x),x) = y(x)/x/(-1+y(x)+x^2*y(x)^3+y(x)^4*x^3),y(x), singsol=all)� �
y(x) = 0

y(x) = −

(
116 + 12

√
93
) 2

3 + 2
(
116 + 12

√
93
) 1

3 + 4

6
(
116 + 12

√
93
) 1

3
x

y(x) =

(
116 + 12

√
93
) 2

3 + 4− 4
(
116 + 12

√
93
) 1

3 − i
√
3
(
−
(
116 + 12

√
93
) 2

3 + 4
)

12
(
116 + 12

√
93
) 1

3
x

y(x) =

(
116 + 12

√
93
) 2

3 + 4− 4
(
116 + 12

√
93
) 1

3 + i
√
3
(
−
(
116 + 12

√
93
) 2

3 + 4
)

12
(
116 + 12

√
93
) 1

3
x

−y(x) +
∫ xy(x) 1

_a (_a3 + _a2 + 1)d_a − c1 = 0
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3 Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 67� �
DSolve[y'[x] == y[x]/(x*(-1 + y[x] + x^2*y[x]^3 + x^3*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
RootSum

[
#13y(x)3 +#12y(x)2 + 1&,

#1y(x) log(x−#1) + log(x−#1)
3#1y(x) + 2 &

]
+ y(x)− log(x) = c1, y(x)

]
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53.2.219 problem 795
Internal problem ID [8375]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 795.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Abel]

Solve

y′ − x3 + 3a x2 + 3a2x+ a3 + y2x+ y2a+ y3

(x+ a)3
= 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = (x^3+3*a*x^2+3*a^2*x+a^3+x*y(x)^2+a*y(x)^2+y(x)^3)/(x+a)^3,y(x), singsol=all)� �

y(x) = −RootOf
(
−
(∫ _Z 1

_a3 − _a2 − _a − 1d_a
)
+ ln (a+ x) + c1

)
(a+ x)
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3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 111� �
DSolve[y'[x] == (a^3 + 3*a^2*x + 3*a*x^2 + x^3 + a*y[x]^2 + x*y[x]^2 + y[x]^3)/(a + x)^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−19

3 RootSum


−19#13 + 6 3

√
38 #1

−19&,

log


3y(x)

(a+x)3+
1

(a+x)2

3
√
38 3

√
1

(a+ x)6

−#1


2 3
√
38 − 19#12

&


= 1

938
2/3
(

1
(a+ x)6

)2/3

(a+x)4 log(a+x)+c1, y(x)
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53.2.220 problem 796
Internal problem ID [8376]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 796.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

y′ − y3x e3x2e− 9x2
2

3
(
3 e 3x2

2 + e 3x2
2 y + 3y

) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 143� �
dsolve(diff(y(x),x) = 1/3*y(x)^3*x*exp(3*x^2)/(3*exp(3/2*x^2)+exp(3/2*x^2)*y(x)+3*y(x))/exp(9/2*x^2),y(x), singsol=all)� �
y(x)

=RootOf
((

7 e
3x2+RootOf

(
e3x2

(
42

√
93 tanh

(
(c1−5_Z)

√
93

90

)
e3x2+_Z+217

(
tanh2

(
(c1−5_Z)

√
93

90

))
e3x2+_Z+189 e3x2+_Z−93

(
tanh2

(
(c1−5_Z)

√
93

90

))
+93

))

+ 9 e3x2 + 27 e 3x2
2 − 3

)
_Z 2 + 81 +

(
54 e 3x2

2 + 81
)
_Z
)
e 3x2

2
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3 Solution by Mathematica
Time used: 7.64 (sec). Leaf size: 109� �
DSolve[y'[x] == (x*y[x]^3)/(3*E^((3*x^2)/2)*(3*E^((3*x^2)/2) + 3*y[x] + E^((3*x^2)/2)*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

 1
62

−31 log
(
9e 3x2

2 (y(x) + 3)y(x) + 3e3x2(y(x) + 3)2 − y(x)2
)

+ 6
√
93 tanh−1


√

3
31

(
2e 3x2

2 (y(x) + 3) + 3y(x)
)

y(x)

+ 62 log
(
e

3x2
2

)
+ log(y(x)) = c1, y(x)
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53.2.221 problem 797
Internal problem ID [8377]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 797.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
−1− cosh

(
x+1
x−1

)
x+ cosh

(
x+1
x−1

)
x2y − cosh

(
x+1
x−1

)
x2 + cosh

(
x+1
x−1

)
x3y
)

x
= 0

3 Solution by Maple
Time used: 0.192 (sec). Leaf size: 223� �
dsolve(diff(y(x),x) = y(x)*(-1-cosh((x+1)/(x-1))*x+cosh((x+1)/(x-1))*x^2*y(x)-cosh((x+1)/(x-1))*x^2+cosh((x+1)/(x-1))*x^3*y(x))/x,y(x), singsol=all)� �
y(x)

= e−
e
x+1
x−1 x2

4 −x e
x+1
x−1+ 5 e

x+1
x−1
4 −3 e expIntegral

(
1,− 2

x−1

)
+expIntegral

(
1, 2

x−1

)
e−1− e

− x+1
x−1 x2
4 + e

− x+1
x−1
4

x

(
c1 +

∫
−e−

e
x+1
x−1 x2

4 −x e
x+1
x−1+ 5 e

x+1
x−1
4 −3 e expIntegral

(
1,− 2

x−1

)
+expIntegral

(
1, 2

x−1

)
e−1− e

− x+1
x−1 x2
4 + e

− x+1
x−1
4 (x+ 1) cosh

(
x+1
x−1

)
dx

)

3 Solution by Mathematica
Time used: 2.743 (sec). Leaf size: 107� �
DSolve[y'[x] == (y[x]*(-1 - x*Cosh[(1 + x)/(-1 + x)] - x^2*Cosh[(1 + x)/(-1 + x)] + x^2*Cosh[(1 + x)/(-1 + x)]*y[x] + x^3*Cosh[(1 + x)/(-1 + x)]*y[x]))/x,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1

x+ c1x exp
(
−

4(3e2−1)Chi
(

2
x−1

)
+4(1+3e2)Shi

(
2

x−1

)
+(x−1)

(
(x−e2(x+5)+1) sinh

(
2

x−1

)
−(x+e2(x+5)+1) cosh

(
2

x−1

))
4e

)
y(x) → 0
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53.2.222 problem 798
Internal problem ID [8378]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 798.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (x+ y + 1) y
(x+ y + 2y3) (x+ 1) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = 1/(2*y(x)^3+y(x)+x)*(x+y(x)+1)*y(x)/(x+1),y(x), singsol=all)� �

y(x) = eRootOf
(
−e3_Z+ln(x+1)e_Z+c1e_Z−_Z e_Z+x

)

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 27� �
DSolve[y'[x] == (y[x]*(1 + x + y[x]))/((1 + x)*(x + y[x] + 2*y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)2 − x

y(x) + log(y(x))− log(x+ 1) = c1, y(x)
]
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53.2.223 problem 799
Internal problem ID [8379]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 799.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y
(
−1− x e

x+1
x−1 + x2e

x+1
x−1y − x2e

x+1
x−1 + y e

x+1
x−1x3

)
x

= 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 147� �
dsolve(diff(y(x),x) = y(x)*(-1-x*exp((x+1)/(x-1))+x^2*exp((x+1)/(x-1))*y(x)-x^2*exp((x+1)/(x-1))+x^3*exp((x+1)/(x-1))*y(x))/x,y(x), singsol=all)� �

y(x) = e 5 e
x+1
x−1
2 e− e

x+1
x−1 x2

2 e−2x e
x+1
x−1 e−6 e expIntegral

(
1,− 2

x−1

)

x

(
c1 +

∫
− (x+ 1) e

x+1
x−1 e 5 e

x+1
x−1
2 e− e

x+1
x−1 x2

2 e−6 e expIntegral
(
1,− 2

x−1

)
e−2x e

x+1
x−1 dx

)

3 Solution by Mathematica
Time used: 1.527 (sec). Leaf size: 53� �
DSolve[y'[x] == (y[x]*(-1 - E^((1 + x)/(-1 + x))*x - E^((1 + x)/(-1 + x))*x^2 + E^((1 + x)/(-1 + x))*x^2*y[x] + E^((1 + x)/(-1 + x))*x^3*y[x]))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
x+ c1x exp

(
1
2e

x+1
x−1 (x− 1)(x+ 5)− 6eEi

( 2
x−1

))
y(x) → 0
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53.2.224 problem 800
Internal problem ID [8380]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 800.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Abel]

Solve

y′ − −b3 + 6b2x− 12b x2 + 8x3 − 4by2 + 8y2x+ 8y3

(2x− b)3
= 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (-b^3+6*b^2*x-12*b*x^2+8*x^3-4*y(x)^2*b+8*x*y(x)^2+8*y(x)^3)/(2*x-b)^3,y(x), singsol=all)� �

y(x) =
RootOf

(
−
(∫ _Z 1

_a3−_a2−_a−1d_a
)
+ ln (−2x+ b) + c1

)
(−2x+ b)

2
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3 Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 128� �
DSolve[y'[x] == (-b^3 + 6*b^2*x - 12*b*x^2 + 8*x^3 - 4*b*y[x]^2 + 8*x*y[x]^2 + 8*y[x]^3)/(-b + 2*x)^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−19

3 RootSum


−19#13 + 6 3

√
38 #1

−19&,

log


4

(b−2x)2−
24y(x)
(b−2x)3

4
3
√
38 3

√
1

(b− 2x)6

−#1


2 3
√
38 − 19#12

&


= 1

938
2/3
(

1
(b− 2x)6

)2/3

(b−2x)4 log(b−2x)+c1, y(x)
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53.2.225 problem 801
Internal problem ID [8381]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 801.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ −

(
y e−x2

4 x+ 2 + 2y2e−x2
2 + 2y3e− 3x2

4

)
ex2

4

2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = 1/2*(y(x)*exp(-1/4*x^2)*x+2+2*y(x)^2*exp(-1/2*x^2)+2*y(x)^3*exp(-3/4*x^2))*exp(1/4*x^2),y(x), singsol=all)� �

y(x) =
29 ex2

4 RootOf
(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
9 − ex2

4

3
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3 Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 126� �
DSolve[y'[x] == (E^(x^2/4)*(2 + (x*y[x])/E^(x^2/4) + (2*y[x]^2)/E^(x^2/2) + (2*y[x]^3)/E^((3*x^2)/4)))/2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 3e−
x2
2 y(x)+e−

x2
4

3
√
29

3
√

e−
3x2
4

−#1


3
√
29 − 29#12

&


= 1

929
2/3e

x2
2

(
e−

3x2
4

)2/3
x+ c1, y(x)
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53.2.226 problem 802
Internal problem ID [8382]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 802.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ +
− 1

x
− f1

(
y + 1

x

)
x

= 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = -(-1/x-_F1(y(x)+1/x))/x,y(x), singsol=all)� �

y(x) = RootOf (f1(_Z ))x− 1
x

y(x) =
RootOf

(
− ln(x) +

∫ _Z 1
f1(_a)d_a + c1

)
x− 1

x

3 Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 96� �
DSolve[y'[x] == (x^(-1) + F1[x^(-1) + y[x]])/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1
−
F1
(
K[2] + 1

x

) ∫ x

1 −
F1′(

K[2]+ 1
K[1]

)
F1

(
K[2]+ 1

K[1]

)2
K[1]2

dK[1] + 1

F1
(
K[2] + 1

x

) dK[2]

+
∫ x

1

 1
K[1] +

1
K[1]2F1

(
y(x) + 1

K[1]

)
 dK[1] = c1, y(x)
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53.2.227 problem 803
Internal problem ID [8383]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 803.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − f1(y2 − 2 ln(x))√
y2 x

= 0

3 Solution by Maple
Time used: 0.288 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) = _F1(y(x)^2-2*ln(x))/(y(x)^2)^(1/2)/x,y(x), singsol=all)� �

y(x) =

√
2 ln(x) + 2RootOf

(
ln(x)−

(∫ _Z 1
f1 (2_a)− 1d_a

)
+ c1

)

y(x) = −

√
2 ln(x) + 2RootOf

(
ln(x)−

(∫ _Z 1
f1 (2_a)− 1d_a

)
+ c1

)

10844



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.424 (sec). Leaf size: 603� �
DSolve[y'[x] == F1[-2*Log[x] + y[x]^2]/(x*Sqrt[y[x]^2]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

( √
K[2]2 F1(K[2]2 − 2 log(x))

(F1 (K[2]2 − 2 log(x))− 1) (F1 (K[2]2 − 2 log(x)) + 1)

+ K[2]
(F1 (K[2]2 − 2 log(x))− 1) (F1 (K[2]2 − 2 log(x)) + 1)

−
∫ x

1

(
2K[2]F1′(K[2]2 − 2 log(K[1]))F1(K[2]2 − 2 log(K[1]))2

(F1 (K[2]2 − 2 log(K[1]))− 1)2 (F1 (K[2]2 − 2 log(K[1])) + 1)K[1]
+ 2K[2]F1′(K[2]2 − 2 log(K[1]))F1(K[2]2 − 2 log(K[1]))2

(F1 (K[2]2 − 2 log(K[1]))− 1) (F1 (K[2]2 − 2 log(K[1])) + 1)2K[1]
− 4K[2]F1′(K[2]2 − 2 log(K[1]))F1(K[2]2 − 2 log(K[1]))
(F1 (K[2]2 − 2 log(K[1]))− 1) (F1 (K[2]2 − 2 log(K[1])) + 1)K[1]+

2
√

K[2]2 F1′(K[2]2 − 2 log(K[1]))F1(K[2]2 − 2 log(K[1]))
(F1 (K[2]2 − 2 log(K[1]))− 1)2 (F1 (K[2]2 − 2 log(K[1])) + 1)K[1]

+ 2
√

K[2]2 F1′(K[2]2 − 2 log(K[1]))F1(K[2]2 − 2 log(K[1]))
(F1 (K[2]2 − 2 log(K[1]))− 1) (F1 (K[2]2 − 2 log(K[1])) + 1)2K[1]

− 2
√
K[2]2 F1′(K[2]2 − 2 log(K[1]))

(F1 (K[2]2 − 2 log(K[1]))− 1) (F1 (K[2]2 − 2 log(K[1])) + 1)K[1]

)
dK[1]

)
dK[2]

+
∫ x

1

(
− F1(y(x)2 − 2 log(K[1]))2

(F1 (y(x)2 − 2 log(K[1]))− 1) (F1 (y(x)2 − 2 log(K[1])) + 1)K[1]

−
√

y(x)2 F1(y(x)2 − 2 log(K[1]))
(F1 (y(x)2 − 2 log(K[1]))− 1) (F1 (y(x)2 − 2 log(K[1])) + 1)K[1]y(x)

)
dK[1] = c1, y(x)

]
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53.2.228 problem 804
Internal problem ID [8384]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 804.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − − sin (2y)x− sin (2y) + cos (2y)x4 + x4

2x (x+ 1) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = 1/2*(-sin(2*y(x))*x-sin(2*y(x))+cos(2*y(x))*x^4+x^4)/x/(x+1),y(x), singsol=all)� �

y(x) = arctan
(
3x4 − 4x3 + 6x2 + 12 ln (x+ 1)− 12c1 − 12x

12x

)

3 Solution by Mathematica
Time used: 9.862 (sec). Leaf size: 96� �
DSolve[y'[x] == (x^4/2 + (x^4*Cos[2*y[x]])/2 - Sin[2*y[x]]/2 - (x*Sin[2*y[x]])/2)/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cot−1
(

12x
x(x(x(3x− 4) + 6)− 12) + 12 log(x+ 1)− 25− 12c1

)
y(x) → −1

2i
(
log
(
− i

x

)
− log

(
i

x

))
y(x) → 1

2i
(
log
(
− i

x

)
− log

(
i

x

))
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53.2.229 problem 805
Internal problem ID [8385]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 805.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − xy + y + x4
√

x2 + y2

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.27 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = (x*y(x)+y(x)+x^4*(y(x)^2+x^2)^(1/2))/x/(x+1),y(x), singsol=all)� �

ln
(√

x2 + y(x)2 + y(x)
)
− x3

3 + x2

2 − x+ ln (x+ 1)− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 48.275 (sec). Leaf size: 138� �
DSolve[y'[x] == (y[x] + x*y[x] + x^4*Sqrt[x^2 + y[x]^2])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x tanh

(1
6(2x− 3)x2 + x− log(x+ 1) + 11

6 + c1
)√

1− tanh2
(
1
6(2x− 3)x2 + x− log(x+ 1) + 11

6 + c1

)

y(x) →
x tanh

(1
6(2x− 3)x2 + x− log(x+ 1) + 11

6 + c1
)√

1− tanh2
(
1
6(2x− 3)x2 + x− log(x+ 1) + 11

6 + c1

)
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53.2.230 problem 806
Internal problem ID [8386]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 806.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − − sin (2y)x− sin (2y) + x cos (2y) + x

2x (x+ 1) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 1/2*(-sin(2*y(x))*x-sin(2*y(x))+x*cos(2*y(x))+x)/x/(x+1),y(x), singsol=all)� �

y(x) = − arctan
(
ln (x+ 1)− x− c1

x

)

3 Solution by Mathematica
Time used: 7.17 (sec). Leaf size: 80� �
DSolve[y'[x] == (x/2 + (x*Cos[2*y[x]])/2 - Sin[2*y[x]]/2 - (x*Sin[2*y[x]])/2)/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
x− log(x+ 1)− c1

x

)
y(x) → −1

2i
(
log
(
− i

x

)
− log

(
i

x

))
y(x) → 1

2i
(
log
(
− i

x

)
− log

(
i

x

))
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53.2.231 problem 807
Internal problem ID [8387]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 807.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ + 1
−x− f1 (y − ln(x)) y ey = 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -1/(-x-_F1(y(x)-ln(x))*y(x)*exp(y(x))),y(x), singsol=all)� �

ln(x)2
2 − y(x) ln(x)−

(∫ y(x)−ln(x) f1(_a)_a + e−_a

f1 (_a)
d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 57� �
DSolve[y'[x] == -(-x - E^y[x]*F1[-Log[x] + y[x]]*y[x])^(-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−
∫ y(x)−log(x)

1

F1(K[1])K[1] + e−K[1]

F1(K[1]) dK[1]− y(x) log(x) + log2(x)
2 = −c1, y(x)

]

10849



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.232 problem 808
Internal problem ID [8388]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 808.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]], [_Abel, 2nd type, class B]]

Solve

y′ − (1 + 2y) (1 + y)
x (−2y − 2 + x+ 2xy) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = 1/x*(1+2*y(x))*(y(x)+1)/(-2*y(x)-2+x+2*x*y(x)),y(x), singsol=all)� �

y(x) = −
xLambertW

(
e−

1
x

xc1

)
+ 2

2
(
xLambertW

(
e−

1
x

xc1

)
+ 1
)

3 Solution by Mathematica
Time used: 1.455 (sec). Leaf size: 149� �
DSolve[y'[x] == ((1 + y[x])*(1 + 2*y[x]))/(x*(-2 + x - 2*y[x] + 2*x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

22/3
(
x log

(
− 6 22/3(y(x)+1)

2(x−1)y(x)+x−2

)
− x log

(
3 22/3(2xy(x)+x)
2(x−1)y(x)+x−2

)
+ 2xy(x)

(
log
(
− 6 22/3(y(x)+1)

2(x−1)y(x)+x−2

)
− log

(
3 22/3(2xy(x)+x)
2(x−1)y(x)+x−2

)
+ log(x) + 1

)
+ x+ x log(x)− 1

)
9(2xy(x) + x) = c1, y(x)
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53.2.233 problem 809
Internal problem ID [8389]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 809.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _rational, _Abel]

Solve

y′ − −125 + 300x− 240x2 + 64x3 − 80y2 + 64y2x+ 64y3

(4x− 5)3
= 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (-125+300*x-240*x^2+64*x^3-80*y(x)^2+64*x*y(x)^2+64*y(x)^3)/(4*x-5)^3,y(x), singsol=all)� �

y(x) = −
RootOf

(
−
(∫ _Z 1

_a3−_a2−_a−1d_a
)
+ ln (−5 + 4x) + c1

)
(−5 + 4x)

4
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3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 128� �
DSolve[y'[x] == (-125 + 300*x - 240*x^2 + 64*x^3 - 80*y[x]^2 + 64*x*y[x]^2 + 64*y[x]^3)/(-5 + 4*x)^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−19

3 RootSum


−19#13 + 6 3

√
38 #1

−19&,

log


192y(x)
(4x−5)3+

16
(4x−5)2

16
3
√
38 3

√
1

(4x− 5)6

−#1


2 3
√
38 − 19#12

&


= 1

938
2/3
(

1
(5− 4x)6

)2/3

(5−4x)4 log(5−4x)+c1, y(x)
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53.2.234 problem 810
Internal problem ID [8390]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 810.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − x+ y + y2 − 2 ln(x)yx+ ln(x)2x2

x
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) = (x+y(x)+y(x)^2-2*y(x)*ln(x)*x+x^2*ln(x)^2)/x,y(x), singsol=all)� �

y(x) =
(
ln(x) + 1

c1 − x

)
x

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 26� �
DSolve[y'[x] == (x + x^2*Log[x]^2 + y[x] - 2*x*Log[x]*y[x] + y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
log(x) + 1

−x+ c1

)
y(x) → x log(x)
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53.2.235 problem 811
Internal problem ID [8391]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 811.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − x3ey + x4 + eyy − ey ln (ey + x) + xy − ln (ey + x)x+ x

x2 = 0

3 Solution by Maple
Time used: 0.226 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = (x^3*exp(y(x))+x^4+exp(y(x))*y(x)-exp(y(x))*ln(exp(y(x))+x)+x*y(x)-ln(exp(y(x))+x)*x+x)/x^2,y(x), singsol=all)� �

y(x) = x3

2 + c1x+ ln
(
− x

−1 + ex3
2 ec1x

)

3 Solution by Mathematica
Time used: 4.083 (sec). Leaf size: 29� �
DSolve[y'[x] == (x + E^y[x]*x^3 + x^4 - E^y[x]*Log[E^y[x] + x] - x*Log[E^y[x] + x] + E^y[x]*y[x] + x*y[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log
(
−1 + e−

1
2x
(
x2+2c1

)
x

)
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53.2.236 problem 812
Internal problem ID [8392]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 812.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x2

2 −
√

x3 − 6y − x2
√
x3 − 6y − x3

√
x3 − 6y = 0

3 Solution by Maple
Time used: 0.37 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = 1/2*x^2+(x^3-6*y(x))^(1/2)+x^2*(x^3-6*y(x))^(1/2)+x^3*(x^3-6*y(x))^(1/2),y(x), singsol=all)� �

c1 −
3x4

4 − x3 − 3x−
√
x3 − 6y(x) = 0

3 Solution by Mathematica
Time used: 0.607 (sec). Leaf size: 63� �
DSolve[y'[x] == x^2/2 + Sqrt[x^3 - 6*y[x]] + x^2*Sqrt[x^3 - 6*y[x]] + x^3*Sqrt[x^3 - 6*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x)→− 1
96
(
x
(
x(3x+4)

(
(3x+4)x2 +24

)
− 16

)
+144

)
x2 + 1

4c1
(
(3x+4)x2 +12

)
x− 3c12

2
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53.2.237 problem 813
Internal problem ID [8393]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 813.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ −

(
−
√
a x3 + 2

√
x4a+ 8y + 2x2

√
x4a+ 8y + 2x3

√
x4a+ 8y

)√
a

2 = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = 1/2*(-a^(1/2)*x^3+2*(a*x^4+8*y(x))^(1/2)+2*x^2*(a*x^4+8*y(x))^(1/2)+2*x^3*(a*x^4+8*y(x))^(1/2))*a^(1/2),y(x), singsol=all)� �

√
a x4 + 8y(x)

4 −
√
a

(
1
4x

4 + 1
3x

3 + x

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.936 (sec). Leaf size: 50� �
DSolve[y'[x] == (Sqrt[a]*(-(Sqrt[a]*x^3) + 2*Sqrt[a*x^4 + 8*y[x]] + 2*x^2*Sqrt[a*x^4 + 8*y[x]] + 2*x^3*Sqrt[a*x^4 + 8*y[x]]))/2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72a(x(x(x(3x+ 4)− 3) + 12)− 12c1)(x(x(x(3x+ 4) + 3) + 12)− 12c1)
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53.2.238 problem 814
Internal problem ID [8394]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 814.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y(−3x3y − 3 + y2x7)
x (x3y + 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = y(x)/x*(-3*x^3*y(x)-3+y(x)^2*x^7)/(x^3*y(x)+1),y(x), singsol=all)� �

y(x) = 1
x3
(√

c1 − 2x − 1
)

y(x) = − 1
x3
(√

c1 − 2x + 1
)

3 Solution by Mathematica
Time used: 0.787 (sec). Leaf size: 75� �
DSolve[y'[x] == (y[x]*(-3 - 3*x^3*y[x] + x^7*y[x]^2))/(x*(1 + x^3*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

−x4 +
√

x(−2x+ 1 + c1)√
1
x7

y(x) → − x

x4 +
√

x(−2x+ 1 + c1)√
1
x7

y(x) → 0
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53.2.239 problem 815
Internal problem ID [8395]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 815.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

y′ − (3 + y)3 e 9x2
2 x e 3x2

2 e−3x2

81
(
3 e 3x2

2 + e 3x2
2 y + 3y

) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 202� �
dsolve(diff(y(x),x) = 1/81*(3+y(x))^3*exp(9/2*x^2)*x*exp(3/2*x^2)/(3*exp(3/2*x^2)+exp(3/2*x^2)*y(x)+3*y(x))/exp(3*x^2),y(x), singsol=all)� �

−10 ln

 10 e 3x2
2 (3 + y(x))

9
(
3 e 3x2

2 + y(x)e 3x2
2 + 3y(x)

)


+ 5 ln

 100 e3x2y(x)2
189 + 200 e3x2y(x)

63 − 300y(x)2e
3x2
2

7 + 100 e3x2

21 − 900y(x)e
3x2
2

7 − 900y(x)2
7(

3 e 3x2
2 + y(x)e 3x2

2 + 3y(x)
)2



−

30
√
93 arctanh

(
29y(x)e

3x2
2 +87 e

3x2
2 +81y(x)

)√
93

837 e
3x2
2 +279y(x)e

3x2
2 +837y(x)


31 + 15x2 − c1 = 0
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3 Solution by Mathematica
Time used: 8.074 (sec). Leaf size: 103� �
DSolve[y'[x] == (E^(3*x^2)*x*(3 + y[x])^3)/(81*(3*E^((3*x^2)/2) + 3*y[x] + E^((3*x^2)/2)*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

1
186

(
31 log

(
−81e 3x2

2 (y(x) + 3)y(x) + e3x
2(y(x) + 3)2 − 243y(x)2

)
+ 6

√
93 tanh−1

(
81y(x)− 2e 3x2

2 (y(x) + 3)
9
√
93 y(x)

))
− 1

3 log(y(x) + 3) = c1, y(x)
]
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53.2.240 problem 816
Internal problem ID [8396]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 816.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (x− y)3 (x+ y)3 x
(x2 − y2 − 1) y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 307� �
dsolve(diff(y(x),x) = (x-y(x))^3*(x+y(x))^3*x/(-y(x)^2+x^2-1)/y(x),y(x), singsol=all)� �
∫ x

_b

(_a − y(x))3 (y(x) + _a)3_a
_a6 − 3_a4y(x)2 + 3_a2y(x)4 − y(x)6 − _a2 + y(x)2 + 1d_a

+
∫ y(x)

(
−

(
−_f 2 + x2 − 1

)
_f

−_f 6 + 3_f 4x2 − 3_f 2x4 + x6 + _f 2 − x2 + 1

−

(∫ x

_b

(
−
(_a − _f )3 (_f + _a)3_a

(
−6_a4_f + 12_a2_f 3 − 6_f 5 + 2_f

)(
_a6 − 3_a4_f 2 + 3_a2_f 4 − _f 6 − _a2 + _f 2 + 1

)2 − 3(_a − _f )2 (_f + _a)3_a
_a6 − 3_a4_f 2 + 3_a2_f 4 − _f 6 − _a2 + _f 2 + 1

+ 3(_a − _f )3 (_f + _a)2_a
_a6 − 3_a4_f 2 + 3_a2_f 4 − _f 6 − _a2 + _f 2 + 1

)
d_a

))
d_f

+ c1 = 0

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 74� �
DSolve[y'[x] == (x*(x - y[x])^3*(x + y[x])^3)/(y[x]*(-1 + x^2 - y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
RootSum

[
#13−#1+1&,

#1 log (−#1+ x2 − y(x)2)− log (−#1+ x2 − y(x)2)
3#12 − 1

&
]

+ x2
)

= c1, y(x)
]
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53.2.241 problem 817
Internal problem ID [8397]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 817.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − −2 cos(y) + x3 cos (2y) ln(x) + x3 ln(x)
2 sin(y) ln(x)x = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/2*(-2*cos(y(x))+x^3*cos(2*y(x))*ln(x)+x^3*ln(x))/sin(y(x))/ln(x)/x,y(x), singsol=all)� �

y(x) = arccos
(

9 ln(x)
3x3 ln(x)− x3 + 9c1

)

3 Solution by Mathematica
Time used: 1.462 (sec). Leaf size: 73� �
DSolve[y'[x] == (Csc[y[x]]*(-Cos[y[x]] + (x^3*Log[x])/2 + (x^3*Cos[2*y[x]]*Log[x])/2))/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
− 9 log(x)
x3 − 3x3 log(x) + 9c1

)
y(x) → ArcCos

(
− 9 log(x)
x3 − 3x3 log(x) + 9c1

)
y(x) → −π

2

y(x) → π

2
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53.2.242 problem 818
Internal problem ID [8398]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 818.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − y

x (−1 + xy + xy3 + xy4) = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = y(x)/x/(-1+x*y(x)+x*y(x)^3+x*y(x)^4),y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e4_Zx−3x e3_Z+6c1x e_Z−6_Z e_Zx−6

)

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 34� �
DSolve[y'[x] == y[x]/(x*(-1 + x*y[x] + x*y[x]^3 + x*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)3
3 + y(x)2

2 + 1
xy(x) + log(y(x)) = c1, y(x)

]
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53.2.243 problem 819
Internal problem ID [8399]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 819.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + 2x
3 −

√
x2 + 3y − x2

√
x2 + 3y −

√
x2 + 3y x3 = 0

3 Solution by Maple
Time used: 0.344 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = -2/3*x+(x^2+3*y(x))^(1/2)+x^2*(x^2+3*y(x))^(1/2)+x^3*(x^2+3*y(x))^(1/2),y(x), singsol=all)� �

c1 +
3x4

8 + x3

2 + 3x
2 −

√
x2 + 3y(x) = 0

3 Solution by Mathematica
Time used: 0.462 (sec). Leaf size: 45� �
DSolve[y'[x] == (-2*x)/3 + Sqrt[x^2 + 3*y[x]] + x^2*Sqrt[x^2 + 3*y[x]] + x^3*Sqrt[x^2 + 3*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
192
(
3x4 + 4x3 + 4x− 12c1

) (
3x4 + 4x3 + 20x− 12c1

)
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53.2.244 problem 820
Internal problem ID [8400]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 820.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − −2 cos(y) + x2 cos (2y) ln(x) + ln(x)x2

2 sin(y) ln(x)x = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/2*(-2*cos(y(x))+x^2*cos(2*y(x))*ln(x)+x^2*ln(x))/sin(y(x))/ln(x)/x,y(x), singsol=all)� �

y(x) = arccos
(

4 ln(x)
2 ln(x)x2 − x2 + 4c1

)

3 Solution by Mathematica
Time used: 1.473 (sec). Leaf size: 73� �
DSolve[y'[x] == (Csc[y[x]]*(-Cos[y[x]] + (x^2*Log[x])/2 + (x^2*Cos[2*y[x]]*Log[x])/2))/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ArcCos
(
− 4 log(x)
x2 − 2x2 log(x) + 4c1

)
y(x) → ArcCos

(
− 4 log(x)
x2 − 2x2 log(x) + 4c1

)
y(x) → −π

2

y(x) → π

2
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53.2.245 problem 821
Internal problem ID [8401]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 821.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y(xy + 1)
x (−xy − 1 + y4x3) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/x*y(x)*(x*y(x)+1)/(-x*y(x)-1+y(x)^4*x^3),y(x), singsol=all)� �

− 1
3y(x)3x3 − 1

2x2y(x)2 − y(x) + c1 = 0
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3 Solution by Mathematica
Time used: 162.818 (sec). Leaf size: 1993� �
DSolve[y'[x] == (y[x]*(1 + x*y[x]))/(x*(-1 - x*y[x] + x^3*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
2

√√√√√ 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + 8 + 3c1x

3 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

− 1
2

√√√√√√√√√
−

3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + −8− 3c1x

3 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
−

− 4
x2 + c13

4

√√√√√ 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + 8 + 3c1x

3 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
+ c12

4

+ c12

2

+ c1
4

y(x) →

−1
2

√√√√√ 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + 8 + 3c1x

3 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

+1
2

√√√√√√√√√
−

3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

6x3 + −8− 3c1x

3 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
−

− 4
x2 + c13

4

√√√√√ 3
√

36c12x6 + 27x5 +
√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

6x3 + 8 + 3c1x

3 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

+ c12

2

+ c1
4

y(x)

→ 1
2

√√√√√ 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + 8 + 3c1x

3 3
√

36c12x6 + 27x5 +
√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

− 1
2

√√√√√√√√√
−

3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + −8− 3c1x

3 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
+

− 4
x2 + c13

4

√√√√√ 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

6x3 + 8 + 3c1x

3 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

+ c12

2

+ c1
4

y(x)

→ 1
2

√√√√√ 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
6x3 + 8 + 3c1x

3 3
√

36c12x6 + 27x5 +
√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

+1
2

√√√√√√√√√
−

3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

6x3 + −8− 3c1x

3 3
√

36c12x6 + 27x5 +
√

x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)
+

− 4
x2 + c13

4

√√√√√ 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

6x3 + 8 + 3c1x

3 3
√
36c12x6 + 27x5 +

√
x9 (216(−1 + 6c1)c13x3 + 216c12x2 − 9(−81 + 512c1)x− 4096)

+ c12

4

+ c12

2

+ c1
4

10866



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.246 problem 822
Internal problem ID [8402]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 822.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ −
x
(
e−2x2

x4 − 4x2e−x2
y − 4x2e−x2 + 4y2 + 4 e−x2

)
4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = 1/4*(4*exp(-x^2)-4*x^2*exp(-x^2)+4*y(x)^2-4*x^2*exp(-x^2)*y(x)+x^4*exp(-x^2)^2)*x,y(x), singsol=all)� �

y(x) = x2e−x2

2 + 1
−x2

2 + c1

3 Solution by Mathematica
Time used: 0.539 (sec). Leaf size: 50� �
DSolve[y'[x] == (x*(4/E^x^2 - (4*x^2)/E^x^2 + x^4/E^(2*x^2) - (4*x^2*y[x])/E^x^2 + 4*y[x]^2))/4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
x2 + 1

−x2

2 + c1

y(x) → 1
2e

−x2
x2
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53.2.247 problem 823
Internal problem ID [8403]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 823.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y(x+ y)
x (x+ y + y3 + y4) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = y(x)*(x+y(x))/x/(x+y(x)+y(x)^3+y(x)^4),y(x), singsol=all)� �

y(x) = eRootOf
(
−2 e4_Z−3 e3_Z+6 e_Z ln(x)+6c1e_Z−6_Z e_Z+6x

)

3 Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 39� �
DSolve[y'[x] == (y[x]*(x + y[x]))/(x*(x + y[x] + y[x]^3 + y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)3
3 + y(x)2

2 + log(y(x))− y(x) log(x) + x

y(x) = c1, y(x)
]
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53.2.248 problem 824
Internal problem ID [8404]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 824.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class D], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − y(x3 + x2y + y2)
x2 (x− 1) (x+ y) = 0

3 Solution by Maple
Time used: 1.311 (sec). Leaf size: 61� �
dsolve(diff(y(x),x) = y(x)/x^2/(x-1)*(x^3+x^2*y(x)+y(x)^2)/(x+y(x)),y(x), singsol=all)� �

−
ln
(

x2+xy(x)+y(x)2
x2

)
2 +

√
3 arctan

(
(2y(x)+x)

√
3

3x

)
3 + ln

(
y(x)
x

)
− ln (x−1)+ ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 68� �
DSolve[y'[x] == (y[x]*(x^3 + x^2*y[x] + y[x]^2))/((-1 + x)*x^2*(x + y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

ArcTan
(

2y(x)
x

+1√
3

)
√
3

− 1
2 log

(
y(x)2
x2 + y(x)

x
+ 1
)

+ log
(
y(x)
x

)
= log(1− x)− log(x) + c1, y(x)
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53.2.249 problem 825
Internal problem ID [8405]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 825.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ −

(
(x2 + 1)

3
2 x2 + (x2 + 1)

3
2 + y2(x2 + 1)

3
2 + x2y3 + y3

)
x

(x2 + 1)3
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = ((x^2+1)^(3/2)*x^2+(x^2+1)^(3/2)+y(x)^2*(x^2+1)^(3/2)+x^2*y(x)^3+y(x)^3)*x/(x^2+1)^3,y(x), singsol=all)� �
y(x)

=

√
x2 + 1

(
19RootOf

(
−1296

(∫ _Z 1
361_a3−432_a+432d_a

)
+ 2 ln (x2 + 1) + 3c1

)
− 6
)

18
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3 Solution by Mathematica
Time used: 0.382 (sec). Leaf size: 148� �
DSolve[y'[x] == (x*((1 + x^2)^(3/2) + x^2*(1 + x^2)^(3/2) + (1 + x^2)^(3/2)*y[x]^2 + y[x]^3 + x^2*y[x]^3))/(1 + x^2)^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−19

3 RootSum


−19#13 + 6 3

√
38 #1

− 19&,

log


3xy(x)(
x2+1

)2+ x(
x2+1

)3/2
3
√
38 3

√
x3

(x2 + 1)9/2

−#1


2 3
√
38 − 19#12

&


=

192/3
(

x3

(x2+1)9/2

)2/3
(x2 + 1)3 log (x2 + 1)

9 3
√
2 x2

+ c1, y(x)
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53.2.250 problem 826
Internal problem ID [8406]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 826.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (3xy2 + x+ 3y2) y
(6y2 + x)x (x+ 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = 1/(6*y(x)^2+x)*(3*x*y(x)^2+x+3*y(x)^2)*y(x)/x/(x+1),y(x), singsol=all)� �

1
1

y(x)2 +
6
x

=

e
RootOf

(
−e_Z ln

(
(x+1)2

(
e_Z+9

)
2x

)
+3c1e_Z+_Z e_Z+9

)
+ 9

x

54

3 Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 70� �
DSolve[y'[x] == (y[x]*(x + 3*y[x]^2 + 3*x*y[x]^2))/(x*(1 + x)*(x + 6*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6e2c1x
(x+ 1)2

)
√
6

y(x) →

√
x

√
ProductLog

(
6e2c1x
(x+ 1)2

)
√
6
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53.2.251 problem 827
Internal problem ID [8407]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 827.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −y + x3
√

x2 + y2 − x2
√

x2 + y2 y

x
= 0

3 Solution by Maple
Time used: 0.134 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = -(-y(x)+x^3*(y(x)^2+x^2)^(1/2)-x^2*(y(x)^2+x^2)^(1/2)*y(x))/x,y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+
√
2 x3

3 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 1.455 (sec). Leaf size: 71� �
DSolve[y'[x] == (y[x] - x^3*Sqrt[x^2 + y[x]^2] + x^2*y[x]*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
x3 + 3c1
3
√
2

)
− 1

1 +
√
2 tanh

(
x3+3c1
3
√
2

) + 1


y(x) → x
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53.2.252 problem 828
Internal problem ID [8408]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 828.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − (1 + 2y) (1 + y)
x (−2y − 2 + xy3 + 2xy4) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 62� �
dsolve(diff(y(x),x) = 1/x*(1+2*y(x))*(y(x)+1)/(-2*y(x)-2+x*y(x)^3+2*x*y(x)^4),y(x), singsol=all)� �

y(x) = −1

y(x) = −1
2

y(x) = eRootOf
(
x e3_Z−8x e2_Z+16 ln

(
e_Z
2 + 1

2

)
x e_Z+8c1x e_Z−2_Z e_Zx+7 e_Zx+16

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 56� �
DSolve[y'[x] == ((1 + y[x])*(1 + 2*y[x]))/(x*(-2 - 2*y[x] + x*y[x]^3 + 2*x*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
8y(x)

2 + 3y(x)
8 − 1

2x(2y(x) + 1) −
1
2 log(y(x) + 1) + 1

16 log(2y(x) + 1) = c1, y(x)
]
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53.2.253 problem 829
Internal problem ID [8409]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 829.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − 1 + 2
√

4x2y + 1 x3 + 2x5
√
4x2y + 1 + 2x6

√
4x2y + 1

2x3 = 0

3 Solution by Maple
Time used: 0.391 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = 1/2*(1+2*(4*x^2*y(x)+1)^(1/2)*x^3+2*x^5*(4*x^2*y(x)+1)^(1/2)+2*x^6*(4*x^2*y(x)+1)^(1/2))/x^3,y(x), singsol=all)� �

c1 −
√

4x2y(x) + 1
x

+ 2x5

5 + x2 + x4

2 = 0

3 Solution by Mathematica
Time used: 0.65 (sec). Leaf size: 56� �
DSolve[y'[x] == (1/2 + x^3*Sqrt[1 + 4*x^2*y[x]] + x^5*Sqrt[1 + 4*x^2*y[x]] + x^6*Sqrt[1 + 4*x^2*y[x]])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (4x6 + 5x5 + 10x3 − 20c1x− 10) (4x6 + 5x5 + 10x3 − 20c1x+ 10)
400x2
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53.2.254 problem 830
Internal problem ID [8410]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 830.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − y(x− y)
x (x− y − y3 − y4) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = y(x)*(x-y(x))/x/(x-y(x)-y(x)^3-y(x)^4),y(x), singsol=all)� �

y(x) = eRootOf
(
2 e4_Z+3 e3_Z−6 e_Z ln(x)+6c1e_Z+6_Z e_Z+6x

)

3 Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 37� �
DSolve[y'[x] == ((x - y[x])*y[x])/(x*(x - y[x] - y[x]^3 - y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
−1
3y(x)

3 − y(x)2
2 − x

y(x) − log(y(x)) + log(x) = c1, y(x)
]
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53.2.255 problem 831
Internal problem ID [8411]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 831.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 2a+
√

−y2 + 4ax + x2
√

−y2 + 4ax + x3
√

−y2 + 4ax
y

= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (2*a+(-y(x)^2+4*a*x)^(1/2)+x^2*(-y(x)^2+4*a*x)^(1/2)+x^3*(-y(x)^2+4*a*x)^(1/2))/y(x),y(x), singsol=all)� �

−
√

−y(x)2 + 4ax − x4

4 − x3

3 − x− c1 = 0

3 Solution by Mathematica
Time used: 4.095 (sec). Leaf size: 79� �
DSolve[y'[x] == (2*a + Sqrt[4*a*x - y[x]^2] + x^2*Sqrt[4*a*x - y[x]^2] + x^3*Sqrt[4*a*x - y[x]^2])/y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
12
√

576ax− (3x4 + 4x3 + 12x+ 12c1) 2

y(x) → 1
12
√

576ax− (3x4 + 4x3 + 12x+ 12c1) 2

10877



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.256 problem 832
Internal problem ID [8412]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 832.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − (x+ y + 1) y
(y4 + y3 + y2 + x) (x+ 1) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = 1/(y(x)^4+y(x)^3+y(x)^2+x)*(x+y(x)+1)*y(x)/(x+1),y(x), singsol=all)� �

ln (x+ 1) + x

y(x) −
y(x)3
3 − y(x)2

2 − y(x) + c1 = 0

3 Solution by Mathematica
Time used: 1.337 (sec). Leaf size: 2405� �
DSolve[y'[x] == (y[x]*(1 + x + y[x]))/((1 + x)*(x + y[x]^2 + y[x]^3 + y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.2.257 problem 833
Internal problem ID [8413]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 833.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −y + x4
√

x2 + y2 − x3
√

x2 + y2 y

x
= 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = -(-y(x)+x^4*(y(x)^2+x^2)^(1/2)-x^3*(y(x)^2+x^2)^(1/2)*y(x))/x,y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+
√
2 x4

4 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 1.742 (sec). Leaf size: 71� �
DSolve[y'[x] == (y[x] - x^4*Sqrt[x^2 + y[x]^2] + x^3*y[x]*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
x4 + 4c1
4
√
2

)
− 1

1 +
√
2 tanh

(
x4+4c1
4
√
2

) + 1


y(x) → x
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53.2.258 problem 834
Internal problem ID [8414]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 834.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − (x4 + 3xy2 + 3y2) y
(6y2 + x)x (x+ 1) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 60� �
dsolve(diff(y(x),x) = (x^4+3*x*y(x)^2+3*y(x)^2)/(6*y(x)^2+x)*y(x)/x/(x+1),y(x), singsol=all)� �

1
1

y(x)2 +
6
x

=

e
RootOf

(
x2e_Z−e_Z ln

(
x
(
e_Z+9

)
2(x+1)2

)
+3c1e_Z+_Z e_Z−2 e_Zx+9

)
+ 9

x

54

3 Solution by Mathematica
Time used: 0.569 (sec). Leaf size: 88� �
DSolve[y'[x] == (y[x]*(x^4 + 3*y[x]^2 + 3*x*y[x]^2))/(x*(1 + x)*(x + 6*y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
x

√
ProductLog

(
6(x+ 1)2e(x−2)x−3+2c1

x

)
√
6

y(x) →

√
x

√
ProductLog

(
6(x+ 1)2e(x−2)x−3+2c1

x

)
√
6
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53.2.259 problem 835
Internal problem ID [8415]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 835.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ + 1
− (y3)

2
3 x− f1 (y3 − 3 ln(x)) (y3)

1
3 x

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = -1/(-(y(x)^3)^(2/3)*x-_F1(y(x)^3-3*ln(x))*(y(x)^3)^(1/3)*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == -(-(x*F1[-3*Log[x] + y[x]^3]*(y[x]^3)^(1/3)) - x*(y[x]^3)^(2/3))^(-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2.260 problem 836
Internal problem ID [8416]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 836.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − y(x− y) (1 + y)
x (xy + x− y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 102� �
dsolve(diff(y(x),x) = y(x)*(x-y(x))*(y(x)+1)/x/(x*y(x)+x-y(x)),y(x), singsol=all)� �
y(x) =

− eRootOf
(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z−e_Zx+9

)
x

eRootOf
(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z−e_Zx+9

)
x− eRootOf

(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z−e_Zx+9

)
− 9

3 Solution by Mathematica
Time used: 8.3 (sec). Leaf size: 379� �
DSolve[y'[x] == ((x - y[x])*y[x]*(1 + y[x]))/(x*(x - y[x] + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve

1922/3

(
1−

(x−1)2
(

x6
(x−1)3

)2/3
((x+2)y(x)+x)

x4((x−1)y(x)+x)

)((
x6

(x−1)3

)2/3
(x−1)2((x+2)y(x)+x)

x4((x−1)y(x)+x) + 2
)((

1−
(x−1)2

(
x6

(x−1)3

)2/3
((x+2)y(x)+x)

x4((x−1)y(x)+x)

)
log
(
22/3

(
1−

(x−1)2
(

x6
(x−1)3

)2/3
((x+2)y(x)+x)

x4((x−1)y(x)+x)

))
+
(

(x−1)2
(

x6
(x−1)3

)2/3
((x+2)y(x)+x)

x4((x−1)y(x)+x) − 1
)
log
(
22/3

((
x6

(x−1)3

)2/3
(x−1)2((x+2)y(x)+x)

x4((x−1)y(x)+x) + 2
))

− 3
)

3(x−1)2
(

x6
(x−1)3

)2/3
((x+2)y(x)+x)

x4((x−1)y(x)+x) − ((x+2)y(x)+x)3
((x−1)y(x)+x)3 − 2

+

(
x6

(x−1)3

)2/3
(x− 1)2

x3

= c1, y(x)
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53.2.261 problem 837
Internal problem ID [8417]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 837.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ + 1
− ln(x) (y3)

2
3 − f1 (y3 + 3 expIntegral (1,− ln(x))) ln(x) (y3)

1
3
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = -1/(-ln(x)*(y(x)^3)^(2/3)-_F1(y(x)^3+3*Ei(1,-ln(x)))*ln(x)*(y(x)^3)^(1/3)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == -(-(F1[3*ExpIntegralEi[-Log[x]] + y[x]^3]*Log[x]*(y[x]^3)^(1/3)) - Log[x]*(y[x]^3)^(2/3))^(-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2.262 problem 838
Internal problem ID [8418]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 838.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′ − 30x3 + 25
√
x + 25y2 − 20yx3 − 100y

√
x + 4x6 + 40x 7

2 + 100x
25x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/25*(30*x^3+25*x^(1/2)+25*y(x)^2-20*x^3*y(x)-100*y(x)*x^(1/2)+4*x^6+40*x^(7/2)+100*x)/x,y(x), singsol=all)� �

y(x) = −

(
−4x2

5 − 4√
x

)
x

2 + 1
− ln(x) + c1

3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 48� �
DSolve[y'[x] == (Sqrt[x] + 4*x + (6*x^3)/5 + (8*x^(7/2))/5 + (4*x^6)/25 - 4*Sqrt[x]*y[x] - (4*x^3*y[x])/5 + y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

5 + 2
√
x + 1

− log(x) + c1

y(x) → 2
5
(
x3 + 5

√
x
)
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53.2.263 problem 839
Internal problem ID [8419]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 839.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ −
(
e− y

xy + e− y
xx+ x2) e y

x

x
= 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = (exp(-y(x)/x)*y(x)+exp(-y(x)/x)*x+x^2)*exp(y(x)/x)/x,y(x), singsol=all)� �

y(x) = ln
(

2x
−x2 + c1

)
x

3 Solution by Mathematica
Time used: 1.057 (sec). Leaf size: 40� �
DSolve[y'[x] == (E^(y[x]/x)*(x/E^(y[x]/x) + x^2 + y[x]/E^(y[x]/x)))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
log(2)− log

(
−x+ e2c1

x

))
y(x) → −x log

(
−x

2

)
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53.2.264 problem 840
Internal problem ID [8420]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 840.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ −
(
e− y

xy + e− y
xx+ x3) e y

x

x
= 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = (exp(-y(x)/x)*y(x)+exp(-y(x)/x)*x+x^3)*exp(y(x)/x)/x,y(x), singsol=all)� �

y(x) = ln
(

3x
−x3 + c1

)
x

3 Solution by Mathematica
Time used: 0.972 (sec). Leaf size: 43� �
DSolve[y'[x] == (E^(y[x]/x)*(x/E^(y[x]/x) + x^3 + y[x]/E^(y[x]/x)))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log
(
−x3 + e3c1

3x

)
y(x) → −x log

(
−x2

3

)
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53.2.265 problem 841
Internal problem ID [8421]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 841.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − b x3 + c2
√
a − 2cb x2√a + 2cy2a 3

2 + b2x4√a − 2y2a 3
2 b x2 + a

5
2y4

a x2y
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 97� �
dsolve(diff(y(x),x) = (b*x^3+c^2*a^(1/2)-2*c*b*x^2*a^(1/2)+2*c*y(x)^2*a^(3/2)+b^2*x^4*a^(1/2)-2*y(x)^2*a^(3/2)*b*x^2+a^(5/2)*y(x)^4)/a/x^2/y(x),y(x), singsol=all)� �

y(x) = −
2
√

(c1x+ 1) a 3
2

(
(c1x+ 1) (b x2 − c)

√
a + x

2

)
a

3
2 (2c1x+ 2)

y(x) =

√
(c1x+ 1) a 3

2

(
(c1x+ 1) (b x2 − c)

√
a + x

2

)
a

3
2 (c1x+ 1)
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3 Solution by Mathematica
Time used: 2.936 (sec). Leaf size: 390� �
DSolve[y'[x] == (Sqrt[a]*c^2 - 2*Sqrt[a]*b*c*x^2 + b*x^3 + Sqrt[a]*b^2*x^4 + 2*a^(3/2)*c*y[x]^2 - 2*a^(3/2)*b*x^2*y[x]^2 + a^(5/2)*y[x]^4)/(a*x^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
−2a5/2 (c− bx2) + 4a3bx (bx2 − c) + a2x+ 4

√
a bc1 (bx2 − c) + 2bc1x

√
2
√
2a3/2bc1 + a7/2 + 2a4bx

y(x) →

√
−2a5/2 (c− bx2) + 4a3bx (bx2 − c) + a2x+ 4

√
a bc1 (bx2 − c) + 2bc1x

√
2
√

2a3/2bc1 + a7/2 + 2a4bx

y(x) → −

√
−b
(
x− 2

√
a (c− bx2)

)
√
2
√

−a3/2b

y(x) →

√
−b
(
x− 2

√
a (c− bx2)

)
√
2
√

−a3/2b

y(x) → −

√
b
(
x− 2

√
a (c− bx2)

)
√
2
√
a3/2b

y(x) →

√
b
(
x− 2

√
a (c− bx2)

)
√
2
√
a3/2b
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53.2.266 problem 842
Internal problem ID [8422]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 842.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y + ln(x)3x2 + 2x2 ln(x)2y + ln(x)y2x2

x ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = (y(x)+x^2*ln(x)^3+2*x^2*ln(x)^2*y(x)+x^2*ln(x)*y(x)^2)/x/ln(x),y(x), singsol=all)� �

y(x) = − ln(x) (2 ln(x)x2 − x2 + 2c1 + 4)
2 ln(x)x2 − x2 + 2c1

3 Solution by Mathematica
Time used: 0.39 (sec). Leaf size: 52� �
DSolve[y'[x] == (x^2*Log[x]^3 + y[x] + 2*x^2*Log[x]^2*y[x] + x^2*Log[x]*y[x]^2)/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) (x2 − 2x2 log(x)− 4(1 + c1))
−x2 + 2x2 log(x) + 4c1

y(x) → − log(x)
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53.2.267 problem 843
Internal problem ID [8423]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 843.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y + ln(x)3x3 + 2x3 ln(x)2y + x3 ln(x)y2
x ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = (y(x)+x^3*ln(x)^3+2*x^3*ln(x)^2*y(x)+x^3*ln(x)*y(x)^2)/x/ln(x),y(x), singsol=all)� �

y(x) = − ln(x) (6x3 ln(x)− 2x3 + 9c1 + 18)
6x3 ln(x)− 2x3 + 9c1

3 Solution by Mathematica
Time used: 0.385 (sec). Leaf size: 52� �
DSolve[y'[x] == (x^3*Log[x]^3 + y[x] + 2*x^3*Log[x]^2*y[x] + x^3*Log[x]*y[x]^2)/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) (x3 − 3x3 log(x)− 9(1 + c1))
−x3 + 3x3 log(x) + 9c1

y(x) → − log(x)
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53.2.268 problem 844
Internal problem ID [8424]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 844.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − y(x+ y) (1 + y)
x (xy + x+ y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 97� �
dsolve(diff(y(x),x) = y(x)*(x+y(x))*(y(x)+1)/x/(x*y(x)+x+y(x)),y(x), singsol=all)� �
y(x) =

− eRootOf
(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z+e_Zx+9

)
x

eRootOf
(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z+e_Zx+9

)
x+ eRootOf

(
− ln

(
e_Z
2 + 9

2

)
e_Z+3c1e_Z+_Z e_Z+e_Zx+9

)
+ 9

3 Solution by Mathematica
Time used: 8.662 (sec). Leaf size: 386� �
DSolve[y'[x] == (y[x]*(1 + y[x])*(x + y[x]))/(x*(x + y[x] + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve


22/3

(
1−

(
x6

(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x)

)((
x6

(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x) + 2
)((

1−
(

x6
(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x)

)
log
(
22/3

(
1−

(
x6

(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x)

))
+
((

x6
(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x) − 1
)
log
(
22/3

((
x6

(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x) + 2
))

− 3
)

9
(

3
(

x6
(x+1)3

)2/3
(x+1)2((x−2)y(x)+x)

x4((x+1)y(x)+x) − ((x−2)y(x)+x)3
((x+1)y(x)+x)3 − 2

) =
22/3

(
x6

(x+1)3

)2/3
(x+ 1)2

9x3

+ c1, y(x)
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53.2.269 problem 845
Internal problem ID [8425]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 845.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − 3x3 +
√
−9x4 + 4y3 + x2

√
−9x4 + 4y3 + x3

√
−9x4 + 4y3

y2
= 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 44� �
dsolve(diff(y(x),x) = (3*x^3+(-9*x^4+4*y(x)^3)^(1/2)+x^2*(-9*x^4+4*y(x)^3)^(1/2)+x^3*(-9*x^4+4*y(x)^3)^(1/2))/y(x)^2,y(x), singsol=all)� �

∫ y(x)

_b

_a2√
−9x4 + 4_a3

d_a − x4

4 − x3

3 − x− c1 = 0

3 Solution by Mathematica
Time used: 4.749 (sec). Leaf size: 197� �
DSolve[y'[x] == (3*x^3 + Sqrt[-9*x^4 + 4*y[x]^3] + x^2*Sqrt[-9*x^4 + 4*y[x]^3] + x^3*Sqrt[-9*x^4 + 4*y[x]^3])/y[x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−1
2

3

√
−1
2

3
√

((x (x(3x+ 4)2 + 72) + 132) x2 + 144)x2 + 24c1 ((3x+ 4)x2 + 12)x+ 144c12

y(x) → 1
2

3

√
1
2 (x (x(3x+ 4)2 + 72) + 132) x4 + 72x2 + 12c1 ((3x+ 4)x2 + 12)x+ 72c12

y(x)

→ 1
2(−1)2/3 3

√
1
2 (x (x(3x+ 4)2 + 72) + 132) x4 + 72x2 + 12c1 ((3x+ 4)x2 + 12)x+ 72c12
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53.2.270 problem 846
Internal problem ID [8426]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 846.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − 1
−x+

(
1
y
+ 1
)
x+ f1

((
1
y
+ 1
)
x
)
x2 − f1

((
1
y
+ 1
)
x
)
x2
(

1
y
+ 1
) = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = 1/(-x+(1/y(x)+1)*x+_F1((1/y(x)+1)*x)*x^2-_F1((1/y(x)+1)*x)*x^2*(1/y(x)+1)),y(x), singsol=all)� �

y(x) = RootOf
(
f1

(
(_Z + 1)x

_Z

)
x_Z + f1

(
(_Z + 1)x

_Z

)
x− _Z

)

y(x) = e
RootOf

−_Z−

∫ x e_Z
e_Z−1 1

_a(f1(_a)_a−1)d_a

+c1


− 1
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3 Solution by Mathematica
Time used: 0.566 (sec). Leaf size: 346� �
DSolve[y'[x] == (-x + x^2*F1[x*(1 + y[x]^(-1))] + x*(1 + y[x]^(-1)) - x^2*F1[x*(1 + y[x]^(-1))]*(1 + y[x]^(-1)))^(-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 xF1
(
x
(
1 + 1

K[2]

))
− 1

xF1
(
x
(
1 + 1

K[2]

))
+ xK[2]F1

(
x
(
1 + 1

K[2]

))
−K[2]

−
∫ x

1

F1
(
K[1]

(
1 + 1

K[2]

))
−

K[1]F1′(
K[1]

(
1+ 1

K[2]

))
K[2] −

K[1]F1′(
K[1]

(
1+ 1

K[2]

))
K[2]2

K[1]
(
K[2]F1

(
K[1]

(
1 + 1

K[2]

))
+ F1

(
K[1]

(
1 + 1

K[2]

)))
−K[2]

−

(
K[2]F1

(
K[1]

(
1 + 1

K[2]

))
+ F1

(
K[1]

(
1 + 1

K[2]

)))(
K[1]

(
F1
(
K[1]

(
1 + 1

K[2]

))
−

K[1]F1′(
K[1]

(
1+ 1

K[2]

))
K[2] −

K[1]F1′(
K[1]

(
1+ 1

K[2]

))
K[2]2

)
− 1
)

(
K[1]

(
K[2]F1

(
K[1]

(
1 + 1

K[2]

))
+ F1

(
K[1]

(
1 + 1

K[2]

)))
−K[2]

)2
 dK[1]

 dK[2]

+
∫ x

1

 y(x)F1
(
K[1]

(
1 + 1

y(x)

))
+ F1

(
K[1]

(
1 + 1

y(x)

))
K[1]

(
y(x)F1

(
K[1]

(
1 + 1

y(x)

))
+ F1

(
K[1]

(
1 + 1

y(x)

)))
− y(x)

− 1
K[1]

 dK[1] = c1, y(x)
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53.2.271 problem 847
Internal problem ID [8427]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 847.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ − x

2 − 1
2 −

√
x2 + 2x+ 1− 4y − x2

√
x2 + 2x+ 1− 4y − x3

√
x2 + 2x+ 1− 4y = 0

3 Solution by Maple
Time used: 0.342 (sec). Leaf size: 34� �
dsolve(diff(y(x),x) = 1/2*x+1/2+(x^2+2*x+1-4*y(x))^(1/2)+x^2*(x^2+2*x+1-4*y(x))^(1/2)+x^3*(x^2+2*x+1-4*y(x))^(1/2),y(x), singsol=all)� �

c1 −
x4

2 − 2x3

3 − 2x−
√
x2 − 4y(x) + 2x+ 1 = 0

3 Solution by Mathematica
Time used: 0.862 (sec). Leaf size: 47� �
DSolve[y'[x] == 1/2 + x/2 + Sqrt[1 + 2*x + x^2 - 4*y[x]] + x^2*Sqrt[1 + 2*x + x^2 - 4*y[x]] + x^3*Sqrt[1 + 2*x + x^2 - 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
144
(
3x4 + 4x3 + 6x− 6− 12c1

) (
3x4 + 4x3 + 18x+ 6− 12c1

)
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53.2.272 problem 848
Internal problem ID [8428]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 848.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − cosh(x)
sinh(x) − f1(y − ln (sinh(x))) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/sinh(x)*cosh(x)+_F1(y(x)-ln(sinh(x))),y(x), singsol=all)� �

∫ y(x)

_b

1
f1 (_a − ln (sinh(x)))d_a − x− c1 = 0

3 Solution by Mathematica
Time used: 0.336 (sec). Leaf size: 148� �
DSolve[y'[x] == Coth[x] + F1[-Log[Sinh[x]] + y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−
F1(K[2]− log(sinh(x)))

∫ x

1

(
(coth(K[1])+F1(K[2]−log(sinh(K[1]))))F1′

(K[2]−log(sinh(K[1])))
F1(K[2]−log(sinh(K[1])))2

− F1′
(K[2]−log(sinh(K[1])))

F1(K[2]−log(sinh(K[1])))

)
dK[1]− 1

F1(K[2]− log(sinh(x))) dK[2]

+
∫ x

1
−coth(K[1]) + F1(y(x)− log(sinh(K[1])))

F1(y(x)− log(sinh(K[1]))) dK[1] = c1, y(x)
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53.2.273 problem 849
Internal problem ID [8429]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 849.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 − 1−
√
x2 − 4x+ 4y − x2

√
x2 − 4x+ 4y − x3

√
x2 − 4x+ 4y = 0

3 Solution by Maple
Time used: 0.337 (sec). Leaf size: 33� �
dsolve(diff(y(x),x) = -1/2*x+1+(x^2-4*x+4*y(x))^(1/2)+x^2*(x^2-4*x+4*y(x))^(1/2)+x^3*(x^2-4*x+4*y(x))^(1/2),y(x), singsol=all)� �

c1 +
x4

2 + 2x3

3 + 2x−
√

x2 + 4y(x)− 4x = 0

3 Solution by Mathematica
Time used: 0.568 (sec). Leaf size: 55� �
DSolve[y'[x] == 1 - x/2 + Sqrt[-4*x + x^2 + 4*y[x]] + x^2*Sqrt[-4*x + x^2 + 4*y[x]] + x^3*Sqrt[-4*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
6c1x

(
(3x+ 4)x2 + 12

)
+ 1

144x(3x+ 4)
(
3x6 + 4x5 + 24x3 + 36

)
+ c1

2
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53.2.274 problem 850
Internal problem ID [8430]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 850.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − 1
sin(x) − f1(y − ln (sin(x)) + ln (cos(x) + 1)) = 0

3 Solution by Maple
Time used: 0.443 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = 1/sin(x)+_F1(y(x)-ln(sin(x))+ln(cos(x)+1)),y(x), singsol=all)� �

∫ y(x)

_b

1
f1 (_a − ln (sin(x)) + ln (1 + cos(x)))d_a − x− c1 = 0
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3 Solution by Mathematica
Time used: 0.47 (sec). Leaf size: 1438� �
DSolve[y'[x] == Csc[x] + F1[Log[1 + Cos[x]] - Log[Sin[x]] + y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ x

1

− (cot2(K[1]) + csc(K[1]) cot(K[1]) + 1) (csc(K[1]) + F1(log(cos(K[1]) + 1)− log(sin(K[1])) + y(x))) sin(K[1])
− cot2(K[1]) + F1(log(cos(K[1]) + 1)− log(sin(K[1])) + y(x)) cot(K[1]) + csc2(K[1]) + csc(K[1])F1(log(cos(K[1]) + 1)− log(sin(K[1])) + y(x))− 1dK[1]

+
∫ y(x)

1

−
sin(x)

(∫ x

1

( (
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
(csc(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))) sin(K[1])

(
cot(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))+csc(K[1])F1′
(K[2]+log(cos(K[1])+1)−log(sin(K[1])))

)
(
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)2 −
(
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
sin(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)
dK[1] csc3(x) + F1(K[2] + log(cos(x) + 1)− log(sin(x)))

∫ x

1

( (
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
(csc(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))) sin(K[1])

(
cot(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))+csc(K[1])F1′
(K[2]+log(cos(K[1])+1)−log(sin(K[1])))

)
(
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)2 −
(
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
sin(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)
dK[1] csc2(x)− cot(x) csc(x)− cot2(x)

∫ x

1

( (
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
(csc(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))) sin(K[1])

(
cot(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))+csc(K[1])F1′
(K[2]+log(cos(K[1])+1)−log(sin(K[1])))

)
(
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)2 −
(
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
sin(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)
dK[1] csc(x) + cot(x)F1(K[2] + log(cos(x) + 1)− log(sin(x)))

∫ x

1

( (
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
(csc(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))) sin(K[1])

(
cot(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))+csc(K[1])F1′
(K[2]+log(cos(K[1])+1)−log(sin(K[1])))

)
(
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)2 −
(
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
sin(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)
dK[1] csc(x)−

∫ x

1

( (
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
(csc(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))) sin(K[1])

(
cot(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))+csc(K[1])F1′
(K[2]+log(cos(K[1])+1)−log(sin(K[1])))

)
(
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)2 −
(
cot2(K[1])+csc(K[1]) cot(K[1])+1

)
sin(K[1])F1′

(K[2]+log(cos(K[1])+1)−log(sin(K[1])))
− cot2(K[1])+F1(K[2]+log(cos(K[1])+1)−log(sin(K[1]))) cot(K[1])+csc2(K[1])+csc(K[1])F1(K[2]+log(cos(K[1])+1)−log(sin(K[1])))−1

)
dK[1] csc(x)− cot2(x)− 1

)
− cot2(x) + F1(K[2] + log(cos(x) + 1)− log(sin(x))) cot(x) + csc2(x) + csc(x)F1(K[2] + log(cos(x) + 1)− log(sin(x)))− 1 dK[2] = c1, y(x)
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53.2.275 problem 851
Internal problem ID [8431]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 851.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Abel]

Solve

y′ − b3 + y2b3 + 2yb2ax+ x2b a2 + y3b3 + 3y2b2ax+ 3yb a2x2 + a3x3

b3
= 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = (b^3+y(x)^2*b^3+2*y(x)*b^2*a*x+x^2*b*a^2+y(x)^3*b^3+3*y(x)^2*b^2*a*x+3*y(x)*b*a^2*x^2+a^3*x^3)/b^3,y(x), singsol=all)� �

y(x) =
RootOf

((∫ _Z 1
b_a3+_a2b+a+b

d_a
)
b− x+ c1

)
b− ax

b
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3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 145� �
DSolve[y'[x] == (b^3 + a^2*b*x^2 + a^3*x^3 + 2*a*b^2*x*y[x] + 3*a^2*b*x^2*y[x] + b^3*y[x]^2 + 3*a*b^2*x*y[x]^2 + b^3*y[x]^3)/b^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−1
3(27a

+29b)2/3RootSum


#13(27a+29b)2/3−3#1b2/3+(27a+29b)2/3&,

log

 3ax+b
b

+3y(x)

3

√
27a+ 29b

b

−#1


b2/3 −#12(27a+ 29b)2/3

&


= 1

9x
(
27a+ 29b

b

)2/3

+c1, y(x)
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53.2.276 problem 852
Internal problem ID [8432]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 852.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Abel]

Solve

y′ − α3 + y2α3 + 2yα2βx+ αβ2x2 + y3α3 + 3y2α2βx+ 3yα β2x2 + β3x3

α3 = 0

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = (alpha^3+y(x)^2*alpha^3+2*y(x)*alpha^2*beta*x+alpha*beta^2*x^2+y(x)^3*alpha^3+3*y(x)^2*alpha^2*beta*x+3*y(x)*alpha*beta^2*x^2+beta^3*x^3)/alpha^3,y(x), singsol=all)� �

y(x) =
RootOf

((∫ _Z 1
_a3α+_a2α+α+β

d_a
)
α− x+ c1

)
α− βx

α
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3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 145� �
DSolve[y'[x] == (\[Alpha]^3 + \[Alpha]*\[Beta]^2*x^2 + \[Beta]^3*x^3 + 2*\[Alpha]^2*\[Beta]*x*y[x] + 3*\[Alpha]*\[Beta]^2*x^2*y[x] + \[Alpha]^3*y[x]^2 + 3*\[Alpha]^2*\[Beta]*x*y[x]^2 + \[Alpha]^3*y[x]^3)/\[Alpha]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−1
3(29α

+27β)2/3RootSum


#13(29α+27β)2/3−3#1α2/3+(29α+27β)2/3&,

log

 α+3βx
α

+3y(x)

3

√
29α + 27β

α

−#1


α2/3 −#12(29α + 27β)2/3

&


= 1

9x
(
29α + 27β

α

)2/3

+c1, y(x)
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53.2.277 problem 853
Internal problem ID [8433]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 853.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − 14yx+ 12 + 2x+ y3x3 + 6y2x2

x2 (yx+ 2 + x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) = 1/x^2*(14*x*y(x)+12+2*x+x^3*y(x)^3+6*x^2*y(x)^2)/(x*y(x)+2+x),y(x), singsol=all)� �

y(x) = −2
√
c1 − 2x − x− 2

x
(√

c1 − 2x − 1
)

y(x) = −2
√
c1 − 2x + x+ 2

x
(√

c1 − 2x + 1
)

3 Solution by Mathematica
Time used: 0.361 (sec). Leaf size: 84� �
DSolve[y'[x] == (12 + 2*x + 14*x*y[x] + 6*x^2*y[x]^2 + x^3*y[x]^3)/(x^2*(2 + x + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 2
√
−2x+ c1 + 2

x
(
−1 +

√
−2x+ c1

)
y(x) → −x+ 2

√
−2x+ c1 + 2

x+ x
√
−2x+ c1

y(x) → −2
x
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53.2.278 problem 854
Internal problem ID [8434]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 854.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y(ln(x) + ln(y)− 1 + ln(x)2x2 + 2x2 ln(y) ln(x) + x2 ln(y)2)
x

= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = y(x)*(ln(x)+ln(y(x))-1+x^2*ln(x)^2+2*x^2*ln(y(x))*ln(x)+x^2*ln(y(x))^2)/x,y(x), singsol=all)� �

y(x) = x
− x3

x3+3c1 x
− 3c1

x3+3c1 e−
3x

x3+3c1

3 Solution by Mathematica
Time used: 0.351 (sec). Leaf size: 31� �
DSolve[y'[x] == ((-1 + Log[x] + x^2*Log[x]^2 + Log[y[x]] + 2*x^2*Log[x]*Log[y[x]] + x^2*Log[y[x]]^2)*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 3x

x3+3c1

x

y(x) → 1
x
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53.2.279 problem 855
Internal problem ID [8435]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 855.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y(ln(y)− 1 + ln(x) + x3 ln(x)2 + 2x3 ln(y) ln(x) + x3 ln(y)2)
x

= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 51� �
dsolve(diff(y(x),x) = y(x)*(ln(y(x))-1+ln(x)+x^3*ln(x)^2+2*x^3*ln(y(x))*ln(x)+x^3*ln(y(x))^2)/x,y(x), singsol=all)� �

y(x) = x
− x4

x4+4c1 x
− 4c1

x4+4c1 e−
4x

x4+4c1

3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 31� �
DSolve[y'[x] == ((-1 + Log[x] + x^3*Log[x]^2 + Log[y[x]] + 2*x^3*Log[x]*Log[y[x]] + x^3*Log[y[x]]^2)*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 4x

x4+4c1

x

y(x) → 1
x
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53.2.280 problem 856
Internal problem ID [8436]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 856.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ +
(
− 1

x
− f1(y2 − 2x)

)
x√

y2
= 0

3 Solution by Maple
Time used: 0.18 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) = -(-1/x-_F1(y(x)^2-2*x))/(y(x)^2)^(1/2)*x,y(x), singsol=all)� �

y(x) =

√
2RootOf

(
x2 − 2

(∫ _Z 1
f1 (2_a)

d_a
)
+ 4c1

)
+ 2x

y(x) = −

√
2RootOf

(
x2 − 2

(∫ _Z 1
f1 (2_a)

d_a
)
+ 4c1

)
+ 2x

3 Solution by Mathematica
Time used: 0.302 (sec). Leaf size: 99� �
DSolve[y'[x] == (x*(x^(-1) + F1[-2*x + y[x]^2]))/Sqrt[y[x]^2],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

( √
K[2]2

F1 (K[2]2 − 2x) −
∫ x

1

2K[2]F1′(K[2]2 − 2K[1])
F1 (K[2]2 − 2K[1])2

dK[1]
)
dK[2]

+
∫ x

1

(
−K[1]− 1

F1 (y(x)2 − 2K[1])

)
dK[1] = c1, y(x)

]
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53.2.281 problem 857
Internal problem ID [8437]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 857.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

4 − 1
4 −

√
x2 − 2x+ 1 + 8y − x2

√
x2 − 2x+ 1 + 8y − x3

√
x2 − 2x+ 1 + 8y = 0

3 Solution by Maple
Time used: 0.385 (sec). Leaf size: 32� �
dsolve(diff(y(x),x) = -1/4*x+1/4+(x^2-2*x+1+8*y(x))^(1/2)+x^2*(x^2-2*x+1+8*y(x))^(1/2)+x^3*(x^2-2*x+1+8*y(x))^(1/2),y(x), singsol=all)� �

c1 + x4 + 4x3

3 + 4x−
√

x2 + 8y(x)− 2x+ 1 = 0

3 Solution by Mathematica
Time used: 0.824 (sec). Leaf size: 47� �
DSolve[y'[x] == 1/4 - x/4 + Sqrt[1 - 2*x + x^2 + 8*y[x]] + x^2*Sqrt[1 - 2*x + x^2 + 8*y[x]] + x^3*Sqrt[1 - 2*x + x^2 + 8*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
72
(
3x4 + 4x3 + 9x+ 3− 12c1

) (
3x4 + 4x3 + 15x− 3− 12c1

)
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53.2.282 problem 858
Internal problem ID [8438]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 858.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class C], _Abel]

Solve

y′ − a3 + y2a3 + 2ya2bx+ a b2x2 + y3a3 + 3y2bx a2 + 3ya b2x2 + b3x3

a3
= 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = (a^3+y(x)^2*a^3+2*y(x)*a^2*b*x+a*b^2*x^2+y(x)^3*a^3+3*y(x)^2*a^2*b*x+3*y(x)*a*b^2*x^2+b^3*x^3)/a^3,y(x), singsol=all)� �

y(x) =
RootOf

((∫ _Z 1
_a3a+a_a2+a+b

d_a
)
a− x+ c1

)
a− bx

a
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3 Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 145� �
DSolve[y'[x] == (a^3 + a*b^2*x^2 + b^3*x^3 + 2*a^2*b*x*y[x] + 3*a*b^2*x^2*y[x] + a^3*y[x]^2 + 3*a^2*b*x*y[x]^2 + a^3*y[x]^3)/a^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−1
3(29a

+27b)2/3RootSum


#13(29a+27b)2/3−3#1a2/3+(29a+27b)2/3&,

log

 a+3bx
a

+3y(x)

3

√
29a+ 27b

a

−#1


a2/3 −#12(29a+ 27b)2/3

&


= 1

9x
(
29a+ 27b

a

)2/3

+c1, y(x)
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53.2.283 problem 859
Internal problem ID [8439]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 859.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ + −x− f1(y2 − 2x)√
y2 x

= 0

3 Solution by Maple
Time used: 0.178 (sec). Leaf size: 63� �
dsolve(diff(y(x),x) = -(-x-_F1(y(x)^2-2*x))/(y(x)^2)^(1/2)/x,y(x), singsol=all)� �

y(x) =

√
2RootOf

(
ln(x)−

(∫ _Z 1
f1 (2_a)

d_a
)
+ 2c1

)
+ 2x

y(x) = −

√
2RootOf

(
ln(x)−

(∫ _Z 1
f1 (2_a)

d_a
)
+ 2c1

)
+ 2x

3 Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 101� �
DSolve[y'[x] == (x + F1[-2*x + y[x]^2])/(x*Sqrt[y[x]^2]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

( √
K[2]2

F1 (K[2]2 − 2x) −
∫ x

1

2K[2]F1′(K[2]2 − 2K[1])
F1 (K[2]2 − 2K[1])2

dK[1]
)
dK[2]

+
∫ x

1

(
− 1
K[1] −

1
F1 (y(x)2 − 2K[1])

)
dK[1] = c1, y(x)

]
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53.2.284 problem 860
Internal problem ID [8440]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 860.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ − − sin (2y) + x cos (2y) + cos (2y)x3 + cos (2y)x4 + x+ x3 + x4

2x = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = 1/2*(-sin(2*y(x))+x*cos(2*y(x))+cos(2*y(x))*x^3+cos(2*y(x))*x^4+x+x^3+x^4)/x,y(x), singsol=all)� �

y(x) = arctan
(
4x5 + 5x4 + 10x2 + c1

20x

)

3 Solution by Mathematica
Time used: 5.075 (sec). Leaf size: 101� �
DSolve[y'[x] == (x/2 + x^3/2 + x^4/2 + (x*Cos[2*y[x]])/2 + (x^3*Cos[2*y[x]])/2 + (x^4*Cos[2*y[x]])/2 - Sin[2*y[x]]/2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ArcTan
(
x4

5 + x3

4 + x

2 + c1
2x

)
y(x) → −1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
y(x) → 1

2i
(
log
(
− i

2x

)
− log

(
i

2x

))
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53.2.285 problem 861
Internal problem ID [8441]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 861.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ +

(
−y e

1
x

x
− f1

(
y e 1

x

))
e− 1

x

x
= 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = -(-1/x*y(x)/exp(-1/x)-_F1(y(x)/exp(-1/x)))*exp(-1/x)/x,y(x), singsol=all)� �

y(x) = RootOf (f1(_Z )) e−
1
x

y(x) = RootOf
(
− ln(x) +

∫ _Z 1
f1 (_a)

d_a + c1

)
e− 1

x

10913



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.879 (sec). Leaf size: 152� �
DSolve[y'[x] == (F1[E^x^(-1)*y[x]] + (E^x^(-1)*y[x])/x)/(E^x^(-1)*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

−

F1
(
e

1
xK[2]

) ∫ x

1

 e
1

K[1]

F1
(
e

1
K[1]K[2]

)
K[1]2

−
e

2
K[1]K[2]F1′

(
e

1
K[1]K[2]

)
F1

(
e

1
K[1]K[2]

)2
K[1]2

 dK[1] + e
1
x

F1
(
e

1
xK[2]

) dK[2]

+
∫ x

1

 e
1

K[1]y(x)
F1
(
e

1
K[1]y(x)

)
K[1]2

+ 1
K[1]

 dK[1] = c1, y(x)
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53.2.286 problem 862
Internal problem ID [8442]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 862.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [y=_G(x,y’)]

Solve

y′ +
(
expIntegral (1,− ln (y − 1))

x
− f1(x)

)
ln (y − 1) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = -(1/x*Ei(1,-ln(-1+y(x)))-_F1(x))*ln(-1+y(x)),y(x), singsol=all)� �

y(x) = eRootOf
((∫ f1(x)

x
dx
)
x+c1x+expIntegral(1,−_Z)

)
+ 1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == (-(ExpIntegralEi[-Log[-1 + y[x]]]/x) + F1[x])*Log[-1 + y[x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2.287 problem 863
Internal problem ID [8443]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 863.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y + x
√

x2 + y2 + x3
√

x2 + y2 + x4
√
x2 + y2

x
= 0

3 Solution by Maple
Time used: 1.414 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = (y(x)+x*(y(x)^2+x^2)^(1/2)+x^3*(y(x)^2+x^2)^(1/2)+x^4*(y(x)^2+x^2)^(1/2))/x,y(x), singsol=all)� �

ln
(√

x2 + y(x)2 + y(x)
)
− x4

4 − x3

3 − x− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 46.951 (sec). Leaf size: 102� �
DSolve[y'[x] == (y[x] + x*Sqrt[x^2 + y[x]^2] + x^3*Sqrt[x^2 + y[x]^2] + x^4*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x tanh

(
x4

4 + x3

3 + x+ c1
)

√
sech2

(
x4

4 + x3

3 + x+ c1

)

y(x) →
x tanh

(
x4

4 + x3

3 + x+ c1
)

√
sech2

(
x4

4 + x3

3 + x+ c1

)
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53.2.288 problem 864
Internal problem ID [8444]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 864.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
y
(
e−x2

2 xy + x e−x2
4 + 2y2e− 3x2

4

)
ex2

4

2y e−x2
4 + 2

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 186� �
dsolve(diff(y(x),x) = y(x)*(exp(-1/4*x^2)^2*x*y(x)+exp(-1/4*x^2)*x+2*y(x)^2*exp(-3/4*x^2))*exp(1/4*x^2)/(2*y(x)*exp(-1/4*x^2)+2),y(x), singsol=all)� �

y(x) = −

(
e−x2

4
√
c1 − 2x ex2

2 + e−x2
4 ex2

2 − ex2
4
√
c1 − 2x

)
ex2

4

e−x2
4 ex2

2 − ex2
4
√
c1 − 2x

y(x) =

(
e−x2

4
√
c1 − 2x ex2

2 − e−x2
4 ex2

2 − ex2
4
√
c1 − 2x

)
ex2

4

e−x2
4 ex2

2 + ex2
4
√
c1 − 2x
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3 Solution by Mathematica
Time used: 1.609 (sec). Leaf size: 103� �
DSolve[y'[x] == (E^(x^2/4)*y[x]*(x/E^(x^2/4) + (x*y[x])/E^(x^2/2) + (2*y[x]^2)/E^((3*x^2)/4)))/(2 + (2*y[x])/E^(x^2/4)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x2
2

−e
x2
4 +

√
e

x2
2 (−2x+ 1 + c1)

y(x) → − e
x2
2

e
x2
4 +

√
e

x2
2 (−2x+ 1 + c1)

y(x) → 0
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53.2.289 problem 865
Internal problem ID [8445]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 865.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(

ln (y − 1) y
(1− y) ln(x)x − ln (y − 1)

(1− y) ln(x)x − f(x)
)
(1− y) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 23� �
dsolve(diff(y(x),x) = (1/(1-y(x))/ln(x)/x*ln(-1+y(x))*y(x)-1/(1-y(x))/ln(x)/x*ln(-1+y(x))-f(x))*(1-y(x)),y(x), singsol=all)� �

y(x) = e
(∫ f(x)

ln(x)dx
)
ln(x)

xc1 + 1

3 Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 87� �
DSolve[y'[x] == (1 - y[x])*(-f[x] - Log[-1 + y[x]]/(x*Log[x]*(1 - y[x])) + (Log[-1 + y[x]]*y[x])/(x*Log[x]*(1 - y[x]))),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
− f(K[1])
log(K[1]) −

log(y(x)− 1)
K[1] log2(K[1])

)
dK[1]

+
∫ y(x)

1

(
1

(K[2]− 1) log(x) −
∫ x

1
− 1
K[1](K[2]− 1) log2(K[1])

dK[1]
)
dK[2] = c1, y(x)

]
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53.2.290 problem 866
Internal problem ID [8446]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 866.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]]]

Solve

y′ + x

2 + a

2 −
√

x2 + 2ax+ a2 + 4y − x2
√

x2 + 2ax+ a2 + 4y − x3
√

x2 + 2ax+ a2 + 4y = 0

3 Solution by Maple
Time used: 0.37 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = -1/2*x-1/2*a+(x^2+2*a*x+a^2+4*y(x))^(1/2)+x^2*(x^2+2*a*x+a^2+4*y(x))^(1/2)+x^3*(x^2+2*a*x+a^2+4*y(x))^(1/2),y(x), singsol=all)� �

c1 +
x4

2 + 2x3

3 + 2x−
√

a2 + 2ax+ x2 + 4y(x) = 0

3 Solution by Mathematica
Time used: 0.826 (sec). Leaf size: 52� �
DSolve[y'[x] == -1/2*a - x/2 + Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]] + x^2*Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]] + x^3*Sqrt[a^2 + 2*a*x + x^2 + 4*y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
144
(
6a+ 3x4 + 4x3 + 18x− 12c1

) (
6a− x

(
(3x+ 4)x2 + 6

)
+ 12c1

)
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53.2.291 problem 867
Internal problem ID [8447]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 867.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ + 2x
3 − 1− y2 − 2x2y

3 − x4

9 − y3 − x2y2 − yx4

3 − x6

27 = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = -2/3*x+1+y(x)^2+2/3*x^2*y(x)+1/9*x^4+y(x)^3+x^2*y(x)^2+1/3*y(x)*x^4+1/27*x^6,y(x), singsol=all)� �

y(x) = −x2

3 + RootOf
(
−x+

∫ _Z 1
_a3 + _a2 + 1d_a + c1

)

3 Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 77� �
DSolve[y'[x] == 1 - (2*x)/3 + x^4/9 + x^6/27 + (2*x^2*y[x])/3 + (x^4*y[x])/3 + y[x]^2 + x^2*y[x]^2 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13+3 3
√
29 #1−29&,

log
(

x2+3y(x)+1
3
√
29

−#1
)

3
√
29 − 29#12

&

= 1
929

2/3x

+ c1, y(x)
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53.2.292 problem 868
Internal problem ID [8448]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 868.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ − 2x− 1− y2 + 2x2y − x4 − y3 + 3x2y2 − 3yx4 + x6 = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 28� �
dsolve(diff(y(x),x) = 2*x+1+y(x)^2-2*x^2*y(x)+x^4+y(x)^3-3*x^2*y(x)^2+3*y(x)*x^4-x^6,y(x), singsol=all)� �

y(x) = x2 +RootOf
(
−x+

∫ _Z 1
_a3 + _a2 + 1d_a + c1

)

3 Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 79� �
DSolve[y'[x] == 1 + 2*x + x^4 - x^6 - 2*x^2*y[x] + 3*x^4*y[x] + y[x]^2 - 3*x^2*y[x]^2 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

−3x2+3y(x)+1
3
√
29

−#1
)

3
√
29 − 29#12

&

 = 1
929

2/3x+ c1, y(x)
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53.2.293 problem 869
Internal problem ID [8449]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 869.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

y′ − −x+ 1− 2y + 3x2 − 2x2y + 2x4 + x3 − 2x3y + 2x5

x2 − y
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(y(x),x) = 1/(x^2-y(x))*(-x+1-2*y(x)+3*x^2-2*x^2*y(x)+2*x^4+x^3-2*x^3*y(x)+2*x^5),y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
−2 ex4e 4x3

3 e−2x2
c1e4xe−1

)
2 + 1

2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 42� �
DSolve[y'[x] == (1 - x + 3*x^2 + x^3 + 2*x^4 + 2*x^5 - 2*y[x] - 2*x^2*y[x] - 2*x^3*y[x])/(x^2 - y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−ex

4+ 4x3
3 −2x2+4x−1+c1

))
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53.2.294 problem 870
Internal problem ID [8450]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 870.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(
e− y

xy + e− y
xx+ x+ x3 + x4) e y

x

x
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = (exp(-y(x)/x)*y(x)+exp(-y(x)/x)*x+x+x^3+x^4)*exp(y(x)/x)/x,y(x), singsol=all)� �

y(x) = − ln
(
−3x4 + 4x3 + 12c1 + 12x

12x

)
x

3 Solution by Mathematica
Time used: 2.538 (sec). Leaf size: 30� �
DSolve[y'[x] == (E^(y[x]/x)*(x + x/E^(y[x]/x) + x^3 + x^4 + y[x]/E^(y[x]/x)))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log
(
− 1
12(3x+ 4)x2 − c1

x
− 1
)
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53.2.295 problem 871
Internal problem ID [8451]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 871.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − 2y2x+ 4y ln (2x+ 1)x+ 2 ln (2x+ 1)2 x+ y2 − 2 + ln (2x+ 1)2 + 2y ln (2x+ 1)
2x+ 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 66� �
dsolve(diff(y(x),x) = 1/(2*x+1)*(2*x*y(x)^2+4*y(x)*ln(2*x+1)*x+2*ln(2*x+1)^2*x+y(x)^2-2+ln(2*x+1)^2+2*y(x)*ln(2*x+1)),y(x), singsol=all)� �

y(x) = −
4 ln(2x+1)x

2x+1 + 2 ln(2x+1)
2x+1

2
( 2x
2x+1 +

1
2x+1

) + 1
c1 − x

3 Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 34� �
DSolve[y'[x] == (-2 + Log[1 + 2*x]^2 + 2*x*Log[1 + 2*x]^2 + 2*Log[1 + 2*x]*y[x] + 4*x*Log[1 + 2*x]*y[x] + y[x]^2 + 2*x*y[x]^2)/(1 + 2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(2x+ 1) + 1
−x+ c1

y(x) → − log(2x+ 1)
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53.2.296 problem 872
Internal problem ID [8452]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 872.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class B]]

Solve

y′ − −30x3y + 12x6 + 70x 7
2 − 30x3 − 25y

√
x + 50x− 25

√
x − 25

5
(
−5y + 2x3 + 10

√
x − 5

)
x

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = 1/5*(-30*x^3*y(x)+12*x^6+70*x^(7/2)-30*x^3-25*y(x)*x^(1/2)+50*x-25*x^(1/2)-25)/(-5*y(x)+2*x^3+10*x^(1/2)-5)/x,y(x), singsol=all)� �

y(x) = 2x3

5 + 2
√
x −

√
2 ln(x) + c1 − 1

y(x) = 2x3

5 + 2
√
x +

√
2 ln(x) + c1 − 1

3 Solution by Mathematica
Time used: 0.371 (sec). Leaf size: 92� �
DSolve[y'[x] == (-5 - 5*Sqrt[x] + 10*x - 6*x^3 + 14*x^(7/2) + (12*x^6)/5 - 5*Sqrt[x]*y[x] - 6*x^3*y[x])/(x*(-5 + 10*Sqrt[x] + 2*x^3 - 5*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

5 + 2
√
x +

√
−1
x

√
−x(2 log(x) + 1 + c1) − 1

y(x) → 2x3

5 + 2
√
x +

(
−1
x

)3/2

x
√
−x(2 log(x) + 1 + c1) − 1

10926



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.297 problem 873
Internal problem ID [8453]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 873.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x)*G(y),0]]]

Solve

y′ − 1 + 2y
x (−2 + x+ xy2 + 3xy3 + 2xy + 2xy4) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 54� �
dsolve(diff(y(x),x) = 1/x*(1+2*y(x))/(-2+x+x*y(x)^2+3*x*y(x)^3+2*x*y(x)+2*x*y(x)^4),y(x), singsol=all)� �

y(x) = −1
2

y(x) = eRootOf
(
2 e4_Zx−3x e3_Z−6x e2_Z+48c1x e_Z+54_Z e_Zx+7 e_Zx+96

)
2 − 1

2

3 Solution by Mathematica
Time used: 0.547 (sec). Leaf size: 53� �
DSolve[y'[x] == (1 + 2*y[x])/(x*(-2 + x + 2*x*y[x] + x*y[x]^2 + 3*x*y[x]^3 + 2*x*y[x]^4)),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

1
192
(
−16y(x)3−12y(x)2+12y(x)−54 log(4y(x)+2)+7

)
− 1
2x(2y(x) + 1) = c1, y(x)

]
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53.2.298 problem 874
Internal problem ID [8454]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 874.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − (−256x2a+ 512 + 512y2 + 128ya x4 + 8a2x8 + 512y3 + 192y2a x4 + 24ya2x8 + a3x12)x
512 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = 1/512*(-256*a*x^2+512+512*y(x)^2+128*y(x)*a*x^4+8*a^2*x^8+512*y(x)^3+192*x^4*a*y(x)^2+24*y(x)*a^2*x^8+a^3*x^12)*x,y(x), singsol=all)� �

y(x) = −a x4

8 − 1
3 +

29RootOf
(
x2 − 162

(∫ _Z 1
841_a3−27_a+27d_a

)
+ 6c1

)
9

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 101� �
DSolve[y'[x] == (x*(512 - 256*a*x^2 + 8*a^2*x^8 + a^3*x^12 + 128*a*x^4*y[x] + 24*a^2*x^8*y[x] + 512*y[x]^2 + 192*a*x^4*y[x]^2 + 512*y[x]^3))/512,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

1
8
(
3ax5+8x

)
+3xy(x)

3
√
29 3√

x3
−#1

)
3
√
29 − 29#12

&

 = 1
1829

2/3(x3)2/3 + c1, y(x)



10928



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.299 problem 875
Internal problem ID [8455]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 875.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −xy − y + x5
√
x2 + y2 − x4

√
x2 + y2 y

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.128 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) = -(-x*y(x)-y(x)+x^5*(y(x)^2+x^2)^(1/2)-x^4*(y(x)^2+x^2)^(1/2)*y(x))/x/(x+1),y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+
√
2 x4

4 −
√
2 x3

3

+
√
2 x2

2 − x
√
2 +

√
2 ln (x+ 1)− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 2.337 (sec). Leaf size: 150� �
DSolve[y'[x] == (y[x] + x*y[x] - x^5*Sqrt[x^2 + y[x]^2] + x^4*y[x]*Sqrt[x^2 + y[x]^2])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x tanh

(
3x4−4x3+6x2−12x+12 log(x+1)−25+12c1

12
√
2

)(
2 +

√
2 tanh

(
3x4−4x3+6x2−12x+12 log(x+1)−25+12c1

12
√
2

))
√
2 + 2 tanh

(
3x4−4x3+6x2−12x+12 log(x+1)−25+12c1

12
√
2

)
y(x) → x
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53.2.300 problem 876
Internal problem ID [8456]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 876.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ + y2(x2y − 2x− 2xy + y)
2 (−2 + xy − 2y)x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = -1/2*y(x)^2*(x^2*y(x)-2*x-2*x*y(x)+y(x))/(-2+x*y(x)-2*y(x))/x,y(x), singsol=all)� �

y(x) = 4√
c1 − 8 ln(x) + 2x− 4

y(x) = − 4√
c1 − 8 ln(x) − 2x+ 4

3 Solution by Mathematica
Time used: 1.27 (sec). Leaf size: 90� �
DSolve[y'[x] == -1/2*(y[x]^2*(-2*x + y[x] - 2*x*y[x] + x^2*y[x]))/(x*(-2 - 2*y[x] + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2

x+
√
2
√

−1
x

√
x(log(x)− 2(1 + c1)) − 2

y(x) → − 2

−x+
√
2
√

−1
x

√
x(log(x)− 2(1 + c1)) + 2

y(x) → 0
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53.2.301 problem 877
Internal problem ID [8457]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 877.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −2xy + 2x3 − 2x− y3 + 3x2y2 − 3yx4 + x6

−y + x2 − 1 = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = (-2*x*y(x)+2*x^3-2*x-y(x)^3+3*x^2*y(x)^2-3*y(x)*x^4+x^6)/(-y(x)+x^2-1),y(x), singsol=all)� �

y(x) = −−2c1x2 + 2x3 +
√
−2x+ 2c1 + 1 − 1

2 (c1 − x)

y(x) = 2c1x2 − 2x3 +
√
−2x+ 2c1 + 1 + 1

2c1 − 2x

3 Solution by Mathematica
Time used: 0.387 (sec). Leaf size: 54� �
DSolve[y'[x] == (-2*x + 2*x^3 + x^6 - 2*x*y[x] - 3*x^4*y[x] + 3*x^2*y[x]^2 - y[x]^3)/(-1 + x^2 - y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
−1 +

√
−2x+ c1

y(x) → x2 − 1
1 +

√
−2x+ c1

y(x) → x2
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53.2.302 problem 878
Internal problem ID [8458]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 878.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 1 + y4 − 8y2ax+ 16a2x2 + y6 − 12y4ax+ 48y2a2x2 − 64a3x3

y
= 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 75� �
dsolve(diff(y(x),x) = (1+y(x)^4-8*a*x*y(x)^2+16*a^2*x^2+y(x)^6-12*y(x)^4*a*x+48*y(x)^2*a^2*x^2-64*a^3*x^3)/y(x),y(x), singsol=all)� �
∫ y(x)

_b

_a
−_a6 + 12_a4ax− 48_a2a2x2 + 64x3a3 − _a4 + 8_a2ax− 16a2x2 + 2a− 1d_a

+ x− c1 = 0

3 Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 130� �
DSolve[y'[x] == (1 + 16*a^2*x^2 - 64*a^3*x^3 - 8*a*x*y[x]^2 + 48*a^2*x^2*y[x]^2 + y[x]^4 - 12*a*x*y[x]^4 + y[x]^6)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2a
(
x

− 1
2RootSum

[
64#13a3−48#12a2y(x)2−16#12a2+12#1ay(x)4+8#1ay(x)2+2a−y(x)6−y(x)4−1&,

log(x−#1)
48#12a2 − 24#1ay(x)2 − 8#1a+ 3y(x)4 + 2y(x)2

&
])

= c1, y(x)
]
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53.2.303 problem 879
Internal problem ID [8459]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 879.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −xy − y + x2
√
x2 + y2 − x

√
x2 + y2 y

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.129 (sec). Leaf size: 55� �
dsolve(diff(y(x),x) = -(-x*y(x)-y(x)+(y(x)^2+x^2)^(1/2)*x^2-x*(y(x)^2+x^2)^(1/2)*y(x))/x/(x+1),y(x), singsol=all)� �

ln

2x
(√

2x2 + 2y(x)2 + y(x) + x
)

−x+ y(x)

+ x
√
2 −

√
2 ln (x+ 1)− ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 1.884 (sec). Leaf size: 69� �
DSolve[y'[x] == (y[x] + x*y[x] - x^2*Sqrt[x^2 + y[x]^2] + x*y[x]*Sqrt[x^2 + y[x]^2])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
x− log(x+ 1) + c1√

2

)
− 1

1 +
√
2 tanh

(
x−log(x+1)+c1√

2

) + 1


y(x) → x
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53.2.304 problem 880
Internal problem ID [8460]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 880.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ + 2a
−y − 2a− 2y4a+ 16y2a2x− 32a3x2 − 2y6a+ 24y4a2x− 96y2a3x2 + 128a4x3 = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = -2*a/(-y(x)-2*a-2*a*y(x)^4+16*a^2*x*y(x)^2-32*a^3*x^2-2*a*y(x)^6+24*y(x)^4*a^2*x-96*y(x)^2*a^3*x^2+128*a^4*x^3),y(x), singsol=all)� �

y(x)
2a +

∫ −4ax+y(x)2 1
_a3+_a2+1d_a
8a2 − c1 = 0

3 Solution by Mathematica
Time used: 0.331 (sec). Leaf size: 131� �
DSolve[y'[x] == (-2*a)/(-2*a - 32*a^3*x^2 + 128*a^4*x^3 - y[x] + 16*a^2*x*y[x]^2 - 96*a^3*x^2*y[x]^2 - 2*a*y[x]^4 + 24*a^2*x*y[x]^4 - 2*a*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

Solve

RootSum
[
−64#13a3 + 48#12a2y(x)2 + 16#12a2 − 12#1ay(x)4 − 8#1ay(x)2 + y(x)6 + y(x)4 + 1&, log(x−#1)

48#12
a2−24#1ay(x)2−8#1a+3y(x)4+2y(x)2

&
]

8a2

+ y(x)
2a = c1, y(x)
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53.2.305 problem 881
Internal problem ID [8461]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 881.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −18xy − 6x3 − 18x+ 27y3 + 27x2y2 + 9yx4 + x6

27y + 9x2 + 27 = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 75� �
dsolve(diff(y(x),x) = (-18*x*y(x)-6*x^3-18*x+27*y(x)^3+27*x^2*y(x)^2+9*y(x)*x^4+x^6)/(27*y(x)+9*x^2+27),y(x), singsol=all)� �

y(x) = −2c1x2 + 2x3 + 3
√
−2x+ 2c1 + 1 + 3

6c1 − 6x

y(x) = −2c1x2 − 2x3 + 3
√
−2x+ 2c1 + 1 − 3

6 (c1 − x)

3 Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 68� �
DSolve[y'[x] == (-18*x - 6*x^3 + x^6 - 18*x*y[x] + 9*x^4*y[x] + 27*x^2*y[x]^2 + 27*y[x]^3)/(27 + 9*x^2 + 27*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

3 + 27
−27 +

√
−1458x+ c1

y(x) → −x2

3 − 27
27 +

√
−1458x+ c1

y(x) → −x2

3
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53.2.306 problem 882
Internal problem ID [8462]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 882.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ +

(
−108x 3

2 − 216− 216y2 + 72x3y − 6x6 − 216y3 + 108x3y2 − 18yx6 + x9
)√

x

216 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = -1/216*(-108*x^(3/2)-216-216*y(x)^2+72*x^3*y(x)-6*x^6-216*y(x)^3+108*x^3*y(x)^2-18*y(x)*x^6+x^9)*x^(1/2),y(x), singsol=all)� �

y(x) = x3

6 − 1
3 +

29RootOf
(
2x 3

2 − 243
(∫ _Z 1

841_a3−27_a+27d_a
)
+ 9c1

)
9

3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 119� �
DSolve[y'[x] == -1/216*(Sqrt[x]*(-216 - 108*x^(3/2) - 6*x^6 + x^9 + 72*x^3*y[x] - 18*x^6*y[x] - 216*y[x]^2 + 108*x^3*y[x]^2 - 216*y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

1
2

(
2
√
x −x7/2

)
+3
√
x y(x)

3
√
29 3√

x3/2
−#1

)
3
√
29 − 29#12

&

 = 2
2729

2/3√x
(
x3/2)2/3 + c1, y(x)
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53.2.307 problem 883
Internal problem ID [8463]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 883.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ − (a3 + y4a3 + 2y2a2b x2 + b2x4a+ y6a3 + 3y4a2b x2 + 3y2a b2x4 + b3x6)x
a

7
2y

= 0

3 Solution by Maple
Time used: 0.151 (sec). Leaf size: 595� �
dsolve(diff(y(x),x) = (a^3+y(x)^4*a^3+2*y(x)^2*a^2*b*x^2+a*x^4*b^2+y(x)^6*a^3+3*y(x)^4*a^2*b*x^2+3*y(x)^2*a*b^2*x^4+b^3*x^6)*x/a^(7/2)/y(x),y(x), singsol=all)� �
∫ x

_b

(_a6b3 + 3_a4y(x)2b2a+ 3y(x)4a2b_a2 + y(x)6a3 + a b2_a4 + 2a2y(x)2b_a2 + y(x)4a3 + a3)_a(
y(x)6a3 + 3y(x)4a2b_a2 + 3_a4y(x)2b2a+ _a6b3 + y(x)4a3 + 2a2y(x)2b_a2 + a b2_a4 + a3 + a

5
2 b
)
a

7
2

d_a

+
∫ y(x)

− _f
a3_f 6 + 3a2b x2_f 4 + 3a b2x4_f 2 + b3x6 + a3_f 4 + 2a2_f 2b x2 + a b2x4 + a3 + a

5
2 b

−

∫ x

_b

 (
6a b2_a4_f + 12a2b_a2_f 3 + 6a3_f 5 + 4_a2_f a2b+ 4_f 3a3

)
_a(

a3_f 6 + 3_a2_f 4a2b+ 3_a4_f 2a b2 + _a6b3 + a3_f 4 + 2a2_f 2b_a2 + a b2_a4 + a3 + a
5
2 b
)
a

7
2

−
(
_a6b3 + 3_a4_f 2a b2 + 3_a2_f 4a2b+ a3_f 6 + a b2_a4 + 2a2_f 2b_a2 + a3_f 4 + a3

)
_a
(
6a b2_a4_f + 12a2b_a2_f 3 + 6a3_f 5 + 4_a2_f a2b+ 4_f 3a3

)(
a3_f 6 + 3_a2_f 4a2b+ 3_a4_f 2a b2 + _a6b3 + a3_f 4 + 2a2_f 2b_a2 + a b2_a4 + a3 + a

5
2 b
)2

a
7
2

 d_a


 d_f

+ c1 = 0
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3 Solution by Mathematica
Time used: 0.801 (sec). Leaf size: 164� �
DSolve[y'[x] == (x*(a^3 + a*b^2*x^4 + b^3*x^6 + 2*a^2*b*x^2*y[x]^2 + 3*a*b^2*x^4*y[x]^2 + a^3*y[x]^4 + 3*a^2*b*x^2*y[x]^4 + a^3*y[x]^6))/(a^(7/2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x2

2

− 1
2a

5/2RootSum
[
#13b3+3#12ab2y(x)2+#12ab2+3#1a2by(x)4+2#1a2by(x)2+a5/2b+a3y(x)6+a3y(x)4+a3&,

log (x2 −#1)
3#12b2 + 6#1aby(x)2 + 2#1ab+ 3a2y(x)4 + 2a2y(x)2

&
]
= c1, y(x)

]
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53.2.308 problem 884
Internal problem ID [8464]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 884.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + (−1− y4 + 2x2y2 − x4 − y6 + 3x2y4 − 3x4y2 + x6)x
y

= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 107� �
dsolve(diff(y(x),x) = -(-1-y(x)^4+2*x^2*y(x)^2-x^4-y(x)^6+3*x^2*y(x)^4-3*x^4*y(x)^2+x^6)*x/y(x),y(x), singsol=all)� �
y(x) =

−e
RootOf

(
3 e2_Zx2−6 e_Zx3−3 e2_Z ln

(
e2_Z−2 e_Zx+1

e_Z−2x

)
−2 e2_Zc1+3 e2_Z_Z+6 e_Z ln

(
e2_Z−2 e_Zx+1

e_Z−2x

)
x+4c1x e_Z−6_Z e_Zx+3

)
+ x

3 Solution by Mathematica
Time used: 0.539 (sec). Leaf size: 71� �
DSolve[y'[x] == (x*(1 + x^4 - x^6 - 2*x^2*y[x]^2 + 3*x^4*y[x]^2 + y[x]^4 - 3*x^2*y[x]^4 + y[x]^6))/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
4

(
2 log

(
−x2 + y(x)2 + 1

)
− 2x2 − 1

y(x)(y(x) + x)

+ 1
xy(x)− y(x)2 − 2 log(x− y(x))− 2 log(y(x) + x)

)
= c1, y(x)

]
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53.2.309 problem 885
Internal problem ID [8465]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 885.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(32ix+ 64 + 64y4 + 32y2x2 + 4x4 + 64y6 + 48y4x2 + 12y2x4 + x6)
128y = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = -1/128*I*(32*I*x+64+64*y(x)^4+32*x^2*y(x)^2+4*x^4+64*y(x)^6+48*x^2*y(x)^4+12*x^4*y(x)^2+x^6)/y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == ((-1/128*I)*(64 + (32*I)*x + 4*x^4 + x^6 + 32*x^2*y[x]^2 + 12*x^4*y[x]^2 + 64*y[x]^4 + 48*x^2*y[x]^4 + 64*y[x]^6))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2.310 problem 886
Internal problem ID [8466]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 886.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − 2x2 − 4x3y + 1 + x4y2 + x6y3 − 3y2x5 + 3yx4 − x3

x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = 1/x^4*(2*x^2-4*x^3*y(x)+1+x^4*y(x)^2+x^6*y(x)^3-3*y(x)^2*x^5+3*y(x)*x^4-x^3),y(x), singsol=all)� �

y(x) =
9x− 3 + 29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
x+ 3c1x− 1

)
9x2

3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 82� �
DSolve[y'[x] == (1 + 2*x^2 - x^3 - 4*x^3*y[x] + 3*x^4*y[x] + x^4*y[x]^2 - 3*x^5*y[x]^2 + x^6*y[x]^3)/x^4,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1− 29&,

log
(

3x2y(x)−3x+1
3
√
29

−#1
)

3
√
29 − 29#12

&

 =

−292/3
9x + c1, y(x)
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53.2.311 problem 887
Internal problem ID [8467]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 887.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − ya2x+ a+ a2x+ y3a3x3 + 3y2a2x2 + 3yax+ 1
a2x2 (yax+ 1 + ax) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 70� �
dsolve(diff(y(x),x) = 1/a^2/x^2*(y(x)*a^2*x+a+a^2*x+y(x)^3*a^3*x^3+3*y(x)^2*a^2*x^2+3*y(x)*a*x+1)/(y(x)*a*x+1+a*x),y(x), singsol=all)� �

y(x) = −−ax+
√
c1 − 2x − 1

ax
(√

c1 − 2x − 1
)

y(x) = −ax+
√
c1 − 2x + 1

ax
(√

c1 − 2x + 1
)

3 Solution by Mathematica
Time used: 0.601 (sec). Leaf size: 99� �
DSolve[y'[x] == (1 + a + a^2*x + 3*a*x*y[x] + a^2*x*y[x] + 3*a^2*x^2*y[x]^2 + a^3*x^3*y[x]^3)/(a^2*x^2*(1 + a*x + a*x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ax

+ 1

−1 +
√

−2a6x+ c1
a3

y(x) → −
√

−2a6x+ c1 + a4x+ a3

a4x+ ax
√

−2a6x+ c1

y(x) → − 1
ax
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53.2.312 problem 888
Internal problem ID [8468]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 888.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − 6x2y − 2x+ 1− 5x3y2 − 2xy + y3x4

x2 (x2y − x+ 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) = 1/x^2*(6*x^2*y(x)-2*x+1-5*x^3*y(x)^2-2*x*y(x)+y(x)^3*x^4)/(x^2*y(x)-x+1),y(x), singsol=all)� �

y(x) =

√
c1x+ 2

x
x− x+ 1

x2

(√
c1x+ 2

x
− 1
)

y(x) =

√
c1x+ 2

x
x+ x− 1

x2

(√
c1x+ 2

x
+ 1
)
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3 Solution by Mathematica
Time used: 0.455 (sec). Leaf size: 73� �
DSolve[y'[x] == (1 - 2*x - 2*x*y[x] + 6*x^2*y[x] - 5*x^3*y[x]^2 + x^4*y[x]^3)/(x^2*(1 - x + x^2*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(−1 + c1)x+

√
2
x
+ c1 + 3

x(2 + (−1 + c1)x)

y(x) →

x+ 1
1+ 1√

2
x
+ c1

− 1

x2

y(x) → 1
x
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53.2.313 problem 889
Internal problem ID [8469]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 889.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ +

(
−8− 8y3 + 24y 3

2 ex − 18 e2x − 8y 9
2 + 36y3ex − 54 e2xy 3

2 + 27 e3x
)
ex

8√y
= 0

3 Solution by Maple
Time used: 0.258 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = -1/8*(-8-8*y(x)^3+24*y(x)^(3/2)*exp(x)-18*exp(x)^2-8*y(x)^(9/2)+36*y(x)^3*exp(x)-54*y(x)^(3/2)*exp(x)^2+27*exp(x)^3)*exp(x)/y(x)^(1/2),y(x), singsol=all)� �

ex −
2 ln

(
y(x) 3

2 − 3 ex
2 + 1

)
3 + 2

3
(
y(x) 3

2 − 3 ex
2

) +
2 ln

(
y(x) 3

2 − 3 ex
2

)
3 − c1 = 0

3 Solution by Mathematica
Time used: 1.136 (sec). Leaf size: 68� �
DSolve[y'[x] == -1/8*(E^x*(-8 - 18*E^(2*x) + 27*E^(3*x) + 24*E^x*y[x]^(3/2) - 54*E^(2*x)*y[x]^(3/2) - 8*y[x]^3 + 36*E^x*y[x]^3 - 8*y[x]^(9/2)))/Sqrt[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
3 log

(
y(x)3/2 − 3ex

2

)
+ ex = 4

9ex − 6y(x)3/2 +
2
3 log

(
y(x)3/2 − 3ex

2 + 1
)
+ c1, y(x)

]
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53.2.314 problem 890
Internal problem ID [8470]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 890.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x

−y + 1 + y4 + 2x2y2 + x4 + y6 + 3x2y4 + 3x4y2 + x6 = 0
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3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 504� �
dsolve(diff(y(x),x) = x/(-y(x)+1+y(x)^4+2*x^2*y(x)^2+x^4+y(x)^6+3*x^2*y(x)^4+3*x^4*y(x)^2+x^6),y(x), singsol=all)� �
y(x) =

−

√
−6
(
116 + 12

√
93
) 1

3
(
6x2

(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 + 2
(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

y(x)

=

√
−6
(
116 + 12

√
93
) 1

3
(
6x2

(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 + 2
(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

y(x) =

−

√
−3
(
116 + 12

√
93
) 1

3
(
i
√
3
(
116 + 12

√
93
) 2

3 + 12x2
(
116 + 12

√
93
) 1

3 − 4i
√
3 −

(
116 + 12

√
93
) 2

3 + 4
(
116 + 12

√
93
) 1

3 − 4
)

6
(
116 + 12

√
93
) 1

3

y(x)

=

√
−3
(
116 + 12

√
93
) 1

3
(
i
√
3
(
116 + 12

√
93
) 2

3 + 12x2
(
116 + 12

√
93
) 1

3 − 4i
√
3 −

(
116 + 12

√
93
) 2

3 + 4
(
116 + 12

√
93
) 1

3 − 4
)

6
(
116 + 12

√
93
) 1

3

y(x) =

−

√
3

√(
116 + 12

√
93
) 1

3
(
i
√
3
(
116 + 12

√
93
) 2

3 − 12x2
(
116 + 12

√
93
) 1

3 − 4i
√
3 +

(
116 + 12

√
93
) 2

3 − 4
(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

y(x)

=

√
3

√(
116 + 12

√
93
) 1

3
(
i
√
3
(
116 + 12

√
93
) 2

3 − 12x2
(
116 + 12

√
93
) 1

3 − 4i
√
3 +

(
116 + 12

√
93
) 2

3 − 4
(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

−y(x) +

(∫ x2+y(x)2 1
_a3+_a2+1d_a

)
2 − c1 = 0 10947
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3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 103� �
DSolve[y'[x] == x/(1 + x^4 + x^6 - y[x] + 2*x^2*y[x]^2 + 3*x^4*y[x]^2 + y[x]^4 + 3*x^2*y[x]^4 + y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
y(x)− 1

2RootSum
[
#13 + 3#12y(x)2 +#12 + 3#1y(x)4 + 2#1y(x)2

+ y(x)6 + y(x)4 + 1&,
log (x2 −#1)

3#12 + 6#1y(x)2 + 2#1+ 3y(x)4 + 2y(x)2
&
]
= c1, y(x)

]
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53.2.315 problem 891
Internal problem ID [8471]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 891.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − y2(−2y + 2x2 + 2x2y + yx4)
x3 (x2 − y + x2y) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 56� �
dsolve(diff(y(x),x) = y(x)^2/x^3*(-2*y(x)+2*x^2+2*x^2*y(x)+y(x)*x^4)/(x^2-y(x)+x^2*y(x)),y(x), singsol=all)� �

y(x) = x2√
−2 ln(x) + c1 x2 − x2 + 1

y(x) = − x2√
−2 ln(x) + c1 x2 + x2 − 1

3 Solution by Mathematica
Time used: 1.854 (sec). Leaf size: 77� �
DSolve[y'[x] == (y[x]^2*(2*x^2 - 2*y[x] + 2*x^2*y[x] + x^4*y[x]))/(x^3*(x^2 - y[x] + x^2*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1√
1
x5

√
x5(−2 log(x) + 1 + c1) + 1

x2 − 1

y(x) → 1

−
√

1
x5

√
x5(−2 log(x) + 1 + c1) + 1

x2 − 1

y(x) → 0
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53.2.316 problem 892
Internal problem ID [8472]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 892.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y2 + 2xy + x2 + e−
2

x2−y2−1

y2 + 2xy + x2 − e−
2

x2−y2−1
= 0

3 Solution by Maple
Time used: 0.387 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = (y(x)^2+2*x*y(x)+x^2+exp(-2/(-y(x)^2+x^2-1)))/(y(x)^2+2*x*y(x)+x^2-exp(-2/(-y(x)^2+x^2-1))),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z+

∫ e2_Z−2 e_Zx 1

e
2

_a+1 +_a
d_a+c1

)
− x
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3 Solution by Mathematica
Time used: 1.159 (sec). Leaf size: 1283� �
DSolve[y'[x] == (E^(-2/(-1 + x^2 - y[x]^2)) + x^2 + 2*x*y[x] + y[x]^2)/(-E^(-2/(-1 + x^2 - y[x]^2)) + x^2 + 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ x

1

−e

∫ (K[2]−y(x))(K[2]+y(x))
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

K[2]2−y(x)2−1

K[2]2

− 2e

∫ (K[2]−y(x))(K[2]+y(x))
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

K[2]2−y(x)2−1

y(x)K[2]

− e

∫ (K[2]−y(x))(K[2]+y(x))
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1](

e
2

K[2]2−y(x)2−1y(x)2 + 1
) dK[2]

+
∫ y(x)

1

e

∫ (x−K[3])(x+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

x2−K[3]2−1

x2

+ 2e

∫ (x−K[3])(x+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

x2−K[3]2−1

K[3]x

− e

∫ (x−K[3])(x+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]

+ e

∫ (x−K[3])(x+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

x2−K[3]2−1

K[3]2

−
∫ x

1

−e

∫ (K[2]−K[3])(K[2]+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

K[2]2−K[3]2−1
 4K[3]
(K[2]2 −K[3]2 − 1)2

− 4K[3]((K[2]−K[3])(K[2] +K[3])((K[2]−K[3])(K[2] +K[3])− 3) + 1)(
e−

2
(K[2]−K[3])(K[2]+K[3])−1 − (K[2]−K[3])(K[2] +K[3])

)
((K[2]−K[3])(K[2] +K[3])− 1)2

K[2]2−2e

∫ (K[2]−K[3])(K[2]+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

K[2]2−K[3]2−1

K[2]−2e

∫ (K[2]−K[3])(K[2]+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]+ 2

K[2]2−K[3]2−1

K[3]

 4K[3]
(K[2]2 −K[3]2 − 1)2

− 4K[3]((K[2]−K[3])(K[2] +K[3])((K[2]−K[3])(K[2] +K[3])− 3) + 1)(
e−

2
(K[2]−K[3])(K[2]+K[3])−1 − (K[2]−K[3])(K[2] +K[3])

)
((K[2]−K[3])(K[2] +K[3])− 1)2

K[2]−e

∫ (K[2]−K[3])(K[2]+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1](

4e
2

K[2]2−K[3]2−1K[3]3

(K[2]2 −K[3]2 − 1)2
+2e

2
K[2]2−K[3]2−1K[3]

)
+
4e

∫ (K[2]−K[3])(K[2]+K[3])
1

2((K[1]−3)K[1]+1)e
− 2

K[1]−1 −K[1]

(K[1]−1)2
dK[1]

K[3]
(
e

2
K[2]2−K[3]2−1K[3]2 + 1

)
((K[2]−K[3])(K[2] +K[3])((K[2]−K[3])(K[2] +K[3])− 3) + 1)(

e−
2

(K[2]−K[3])(K[2]+K[3])−1 − (K[2]−K[3])(K[2] +K[3])
)
((K[2]−K[3])(K[2] +K[3])− 1)2

 dK[2]

 dK[3] = c1, y(x)
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53.2.317 problem 893
Internal problem ID [8473]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 893.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − 6x+ x3 + x3y2 + 4x2y + x3y3 + 6x2y2 + 12xy + 8
x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (6*x+x^3+x^3*y(x)^2+4*x^2*y(x)+x^3*y(x)^3+6*x^2*y(x)^2+12*x*y(x)+8)/x^3,y(x), singsol=all)� �

y(x) =
29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
x− 3x− 18

9x

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 80� �
DSolve[y'[x] == (8 + 6*x + x^3 + 12*x*y[x] + 4*x^2*y[x] + 6*x^2*y[x]^2 + x^3*y[x]^2 + x^3*y[x]^3)/x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13+3 3
√
29 #1−29&,

log
(

3y(x)+x+6
x

3
√
29

−#1
)

3
√
29 − 29#12

&

= 1
929

2/3x

+ c1, y(x)
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53.2.318 problem 894
Internal problem ID [8474]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 894.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + i(ix+ 1 + x4 + 2y2x2 + y4 + x6 + 3y2x4 + 3y4x2 + y6)
y

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = -I*(I*x+1+x^4+2*x^2*y(x)^2+y(x)^4+x^6+3*x^4*y(x)^2+3*x^2*y(x)^4+y(x)^6)/y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] == ((-I)*(1 + I*x + x^4 + x^6 + 2*x^2*y[x]^2 + 3*x^4*y[x]^2 + y[x]^4 + 3*x^2*y[x]^4 + y[x]^6))/y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.2.319 problem 895
Internal problem ID [8475]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 895.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − (−256a x2y − 32x6a2 − 256x2a+ 512y3 + 192y2a x4 + 24ya2x8 + a3x12)x
512y + 64x4a+ 512 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 80� �
dsolve(diff(y(x),x) = (-256*a*x^2*y(x)-32*a^2*x^6-256*a*x^2+512*y(x)^3+192*x^4*a*y(x)^2+24*y(x)*a^2*x^8+a^3*x^12)*x/(512*y(x)+64*a*x^4+512),y(x), singsol=all)� �

y(x) = −
√

−x2 + c1 a x4 − a x4 − 8
8
(√

−x2 + c1 − 1
)

y(x) = −
√

−x2 + c1 a x4 + a x4 + 8
8
(√

−x2 + c1 + 1
)

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 75� �
DSolve[y'[x] == (x*(-256*a*x^2 - 32*a^2*x^6 + a^3*x^12 - 256*a*x^2*y[x] + 24*a^2*x^8*y[x] + 192*a*x^4*y[x]^2 + 512*y[x]^3))/(512 + 64*a*x^4 + 512*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ax4

8 + 512
−512 +

√
−262144x2 + c1

y(x) → −ax4

8 − 512
512 +

√
−262144x2 + c1

y(x) → −ax4

8
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53.2.320 problem 896
Internal problem ID [8476]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 896.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x+ 1 + y4 − 2x2y2 + x4 + y6 − 3x2y4 + 3x4y2 − x6

y
= 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 63� �
dsolve(diff(y(x),x) = (x+1+y(x)^4-2*x^2*y(x)^2+x^4+y(x)^6-3*x^2*y(x)^4+3*x^4*y(x)^2-x^6)/y(x),y(x), singsol=all)� �

∫ y(x)

_b

_a
−_a6 + 3_a4x2 − 3_a2x4 + x6 − _a4 + 2_a2x2 − x4 − 1d_a + x− c1 = 0

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 106� �
DSolve[y'[x] == (1 + x + x^4 - x^6 - 2*x^2*y[x]^2 + 3*x^4*y[x]^2 + y[x]^4 - 3*x^2*y[x]^4 + y[x]^6)/y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2RootSum

[
−#13 + 3#12y(x)2 +#12 − 3#1y(x)4 − 2#1y(x)2 + y(x)6

+ y(x)4 + 1&,
log (x2 −#1)

3#12 − 6#1y(x)2 − 2#1+ 3y(x)4 + 2y(x)2
&
]
− x = c1, y(x)

]
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53.2.321 problem 897
Internal problem ID [8477]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 897.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ −

(
−108x 3

2y + 18x 9
2 − 108x 3

2 − 216y3 + 108x3y2 − 18yx6 + x9
)√

x

−216y + 36x3 − 216 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 85� �
dsolve(diff(y(x),x) = (-108*x^(3/2)*y(x)+18*x^(9/2)-108*x^(3/2)-216*y(x)^3+108*x^3*y(x)^2-18*y(x)*x^6+x^9)*x^(1/2)/(-216*y(x)+36*x^3-216),y(x), singsol=all)� �

y(x) =

√
9c1 − 12x 3

2 x3 − 3x3 + 18

6
√

9c1 − 12x 3
2 − 18

y(x) =

√
9c1 − 12x 3

2 x3 + 3x3 − 18

6
√
9c1 − 12x 3

2 + 18
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3 Solution by Mathematica
Time used: 0.431 (sec). Leaf size: 76� �
DSolve[y'[x] == (Sqrt[x]*(-108*x^(3/2) + 18*x^(9/2) + x^9 - 108*x^(3/2)*y[x] - 18*x^6*y[x] + 108*x^3*y[x]^2 - 216*y[x]^3))/(-216 + 36*x^3 - 216*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x3

6 − 216
216 +

√
−62208x3/2 + c1

y(x) → x3

6 + 216
−216 +

√
−62208x3/2 + c1

y(x) → x3

6
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53.2.322 problem 898
Internal problem ID [8478]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 898.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − 32x5y + 8x3 + 32x5 + 64x6y3 + 48x4y2 + 12x2y + 1
16x6 (4x2y + 1 + 4x2) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 83� �
dsolve(diff(y(x),x) = 1/16/x^6*(32*x^5*y(x)+8*x^3+32*x^5+64*x^6*y(x)^3+48*x^4*y(x)^2+12*x^2*y(x)+1)/(4*x^2*y(x)+1+4*x^2),y(x), singsol=all)� �

y(x) = −
−4x2 +

√
c1x+ 2

x
− 1

4x2

(√
c1x+ 2

x
− 1
)

y(x) = −
4x2 +

√
c1x+ 2

x
+ 1

4x2

(√
c1x+ 2

x
+ 1
)
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3 Solution by Mathematica
Time used: 0.509 (sec). Leaf size: 106� �
DSolve[y'[x] == (1/16 + x^3/2 + 2*x^5 + (3*x^2*y[x])/4 + 2*x^5*y[x] + 3*x^4*y[x]^2 + 4*x^6*y[x]^3)/(x^6*(1 + 4*x^2 + 4*x^2*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
256x2 −

√
8192
x

+ c1 + 64

4x2

(
−64 +

√
8192
x

+ c1

)

y(x) → −
256x2 +

√
8192
x

+ c1 + 64

4x2

(
64 +

√
8192
x

+ c1

)

y(x) → − 1
4x2
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53.2.323 problem 899
Internal problem ID [8479]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 899.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − 32x5 + 64x6 + 64y2x6 + 32yx4 + 4x2 + 64x6y3 + 48x4y2 + 12x2y + 1
64x8 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = 1/64*(32*x^5+64*x^6+64*y(x)^2*x^6+32*y(x)*x^4+4*x^2+64*x^6*y(x)^3+48*x^4*y(x)^2+12*x^2*y(x)+1)/x^8,y(x), singsol=all)� �

y(x) =
116RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
x+ 3c1x− 1

)
x2 − 12x2 − 9

36x2
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3 Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 106� �
DSolve[y'[x] == (1/64 + x^2/16 + x^5/2 + x^6 + (3*x^2*y[x])/16 + (x^4*y[x])/2 + (3*x^4*y[x]^2)/4 + x^6*y[x]^2 + x^6*y[x]^3)/x^8,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1− 29&,

log

 3y(x)
x2 + 4x2+3

4x4

3
√
29 3

√
1
x6

−#1


3
√
29 − 29#12

&


=

−1
929

2/3
(

1
x6

)2/3

x3 + c1, y(x)
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53.2.324 problem 900
Internal problem ID [8480]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 900.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y′ − 2a(−y2 + 4ax− 1)
−y3 + 4yax− y − 2y6a+ 24y4a2x− 96y2a3x2 + 128a4x3 = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = 2*a*(-y(x)^2+4*a*x-1)/(-y(x)^3+4*y(x)*a*x-y(x)-2*a*y(x)^6+24*y(x)^4*a^2*x-96*y(x)^2*a^3*x^2+128*a^4*x^3),y(x), singsol=all)� �

y(x)
2a − 1

16a2 (−4ax+ y(x)2)2
− 1

8a2 (−4ax+ y(x)2) − c1 = 0
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3 Solution by Mathematica
Time used: 117.992 (sec). Leaf size: 381� �
DSolve[y'[x] == (2*a*(-1 + 4*a*x - y[x]^2))/(128*a^4*x^3 - y[x] + 4*a*x*y[x] - 96*a^3*x^2*y[x]^2 - y[x]^3 + 24*a^2*x*y[x]^4 - 2*a*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
8#15a− 16#14a2c1 − 64#13a2x+#12

(
−2 + 128a3c1x

)
+ 128#1a3x2

− 256a4c1x2 + 8ax− 1&, 1
]

y(x) → Root
[
8#15a− 16#14a2c1 − 64#13a2x+#12

(
−2 + 128a3c1x

)
+ 128#1a3x2

− 256a4c1x2 + 8ax− 1&, 2
]

y(x) → Root
[
8#15a− 16#14a2c1 − 64#13a2x+#12

(
−2 + 128a3c1x

)
+ 128#1a3x2

− 256a4c1x2 + 8ax− 1&, 3
]

y(x) → Root
[
8#15a− 16#14a2c1 − 64#13a2x+#12

(
−2 + 128a3c1x

)
+ 128#1a3x2

− 256a4c1x2 + 8ax− 1&, 4
]

y(x) → Root
[
8#15a− 16#14a2c1 − 64#13a2x+#12

(
−2 + 128a3c1x

)
+ 128#1a3x2

− 256a4c1x2 + 8ax− 1&, 5
]
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53.2.325 problem 901
Internal problem ID [8481]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 901.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − (y − a ln(y)x+ x2) y
(−y ln(y)− y ln(x)− y + ax)x = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = (y(x)-a*ln(y(x))*x+x^2)/(-y(x)*ln(y(x))-y(x)*ln(x)-y(x)+a*x)*y(x)/x,y(x), singsol=all)� �

y(x) = eRootOf
(
2a_Zx−2 e_Z ln(x)−2_Z e_Z−x2+2c1

)

3 Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 33� �
DSolve[y'[x] == (y[x]*(x^2 - a*x*Log[y[x]] + y[x]))/(x*(a*x - y[x] - Log[x]*y[x] - Log[y[x]]*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
ax log(y(x))− x2

2 − y(x) log(x)− y(x) log(y(x)) = c1, y(x)
]
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53.2.326 problem 902
Internal problem ID [8482]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 902.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − −xy2 + x3 − x− y6 + 3x2y4 − 3x4y2 + x6

(x2 − y2 − 1) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 175� �
dsolve(diff(y(x),x) = (-x*y(x)^2+x^3-x-y(x)^6+3*x^2*y(x)^4-3*x^4*y(x)^2+x^6)/(-y(x)^2+x^2-1)/y(x),y(x), singsol=all)� �

y(x) = −

√
(3x+ c1)

(
4c1x2 + 12x3 +

√
−12c1 − 36x+ 9 − 3

)
2 (3x+ c1)

y(x) =

√
(3x+ c1)

(
4c1x2 + 12x3 +

√
−12c1 − 36x+ 9 − 3

)
6x+ 2c1

y(x) = −

√
− (3x+ c1)

(
−4c1x2 − 12x3 +

√
−12c1 − 36x+ 9 + 3

)
2 (3x+ c1)

y(x) =

√
− (3x+ c1)

(
−4c1x2 − 12x3 +

√
−12c1 − 36x+ 9 + 3

)
6x+ 2c1
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3 Solution by Mathematica
Time used: 1.448 (sec). Leaf size: 215� �
DSolve[y'[x] == (-x + x^3 + x^6 - x*y[x]^2 - 3*x^4*y[x]^2 + 3*x^2*y[x]^4 - y[x]^6)/(y[x]*(-1 + x^2 - y[x]^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2

√
−4x2(−x+ c1) +

√
−4x+ 1 + 4c1 + 1

x− c1

y(x) → 1
2

√
−4x2(−x+ c1) +

√
−4x+ 1 + 4c1 + 1

x− c1

y(x) → −1
2

√
4x2(x− c1) +

√
−4x+ 1 + 4c1 − 1

x− c1

y(x) → 1
2

√
4x2(x− c1) +

√
−4x+ 1 + 4c1 − 1

x− c1

y(x) → −
√
x2

y(x) →
√
x2
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53.2.327 problem 903
Internal problem ID [8483]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 903.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′ −
sin
(
y
x

) (
y + 2x2 sin

(
y
2x

)
cos
(

y
2x

))
2 sin

(
y
2x

)
x cos

(
y
2x

) = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 48� �
dsolve(diff(y(x),x) = 1/2*sin(y(x)/x)*(y(x)+2*x^2*sin(1/2*y(x)/x)*cos(1/2*y(x)/x))/sin(1/2*y(x)/x)/x/cos(1/2*y(x)/x),y(x), singsol=all)� �

y(x) = arctan
(

2 exc1
e2xc21 + 1 ,−

e2xc21 − 1
e2xc21 + 1

)
x

3 Solution by Mathematica
Time used: 3.615 (sec). Leaf size: 41� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sin[y[x]/x]*(2*x^2*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)] + y[x]))/(2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan
(
ex+c1

)
y(x) → 0

y(x) → πx(−1)
⌊
1
2−

=(x)
π

⌋
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53.2.328 problem 904
Internal problem ID [8484]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 904.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D]]

Solve

y′ −
sin
(
y
x

) (
y + 2x3 cos

(
y
2x

)
sin
(

y
2x

))
2 sin

(
y
2x

)
x cos

(
y
2x

) = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 64� �
dsolve(diff(y(x),x) = 1/2*sin(y(x)/x)*(y(x)+2*x^3*cos(1/2*y(x)/x)*sin(1/2*y(x)/x))/sin(1/2*y(x)/x)/x/cos(1/2*y(x)/x),y(x), singsol=all)� �

y(x) = arctan
(

2 ex2
2 c1

c21ex
2 + 1 ,−

c21ex
2 − 1

c21ex
2 + 1

)
x

3 Solution by Mathematica
Time used: 3.188 (sec). Leaf size: 33� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sin[y[x]/x]*(2*x^3*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)] + y[x]))/(2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2xArcTan
(
e

x2
2 +c1

)
y(x) → 0

y(x) → πx
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53.2.329 problem 905
Internal problem ID [8485]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 905.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − a2x+ a3x3 + a3x3y2 + 2a2x2y + ax+ y3a3x3 + 3y2a2x2 + 3yax+ 1
a3x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = (a^2*x+a^3*x^3+a^3*x^3*y(x)^2+2*a^2*x^2*y(x)+a*x+y(x)^3*a^3*x^3+3*y(x)^2*a^2*x^2+3*y(x)*a*x+1)/a^3/x^3,y(x), singsol=all)� �

y(x) =
29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
ax− 3ax− 9

9ax

3 Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 85� �
DSolve[y'[x] == (1 + a*x + a^2*x + a^3*x^3 + 3*a*x*y[x] + 2*a^2*x^2*y[x] + 3*a^2*x^2*y[x]^2 + a^3*x^3*y[x]^2 + a^3*x^3*y[x]^3)/(a^3*x^3),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13+3 3
√
29 #1−29&,

log
(

ax+3
ax

+3y(x)
3
√
29

−#1
)

3
√
29 − 29#12

&

= 1
929

2/3x

+ c1, y(x)
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53.2.330 problem 906
Internal problem ID [8486]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 906.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x(1 + x2 + y2)
−y3 − x2y − y + y6 + 3x2y4 + 3x4y2 + x6 = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 31� �
dsolve(diff(y(x),x) = x*(x^2+y(x)^2+1)/(-y(x)^3-x^2*y(x)-y(x)+y(x)^6+3*x^2*y(x)^4+3*x^4*y(x)^2+x^6),y(x), singsol=all)� �

1
2x2 + 2y(x)2 + 1

4 (x2 + y(x)2)2
+ y(x) + c1 = 0

3 Solution by Mathematica
Time used: 73.389 (sec). Leaf size: 326� �
DSolve[y'[x] == (x*(1 + x^2 + y[x]^2))/(x^6 - y[x] - x^2*y[x] + 3*x^4*y[x]^2 - y[x]^3 + 3*x^2*y[x]^4 + y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
4#15 − 4#14c1 + 8#13x2 +#12

(
2− 8c1x2)+ 4#1x4 − 4c1x4 + 2x2 + 1&, 1

]
y(x) → Root

[
4#15 − 4#14c1 + 8#13x2 +#12

(
2− 8c1x2)+ 4#1x4 − 4c1x4 + 2x2 + 1&, 2

]
y(x) → Root

[
4#15 − 4#14c1 + 8#13x2 +#12

(
2− 8c1x2)+ 4#1x4 − 4c1x4 + 2x2 + 1&, 3

]
y(x) → Root

[
4#15 − 4#14c1 + 8#13x2 +#12

(
2− 8c1x2)+ 4#1x4 − 4c1x4 + 2x2 + 1&, 4

]
y(x) → Root

[
4#15 − 4#14c1 + 8#13x2 +#12

(
2− 8c1x2)+ 4#1x4 − 4c1x4 + 2x2 + 1&, 5

]
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53.2.331 problem 907
Internal problem ID [8487]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 907.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − −2x cos(x) + 2 sin(x)x2 + 2x+ 2y2 + 4y cos(x)x− 4yx+ x2 cos (2x) + 3x2 − 4x2 cos(x)
2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 1/2*(-2*cos(x)*x+2*sin(x)*x^2+2*x+2*y(x)^2+4*y(x)*cos(x)*x-4*x*y(x)+x^2*cos(2*x)+3*x^2-4*x^2*cos(x))/x,y(x), singsol=all)� �

y(x) = −(2 cos(x)− 2)x
2 + 1

− ln(x) + c1

3 Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 32� �
DSolve[y'[x] == (x + (3*x^2)/2 - x*Cos[x] - 2*x^2*Cos[x] + (x^2*Cos[2*x])/2 + x^2*Sin[x] - 2*x*y[x] + 2*x*Cos[x]*y[x] + y[x]^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ x(− cos(x)) + 1
− log(x) + c1

y(x) → x− x cos(x)
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53.2.332 problem 908
Internal problem ID [8488]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 908.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 4x(a− 1) (a+ 1)
4y + y4a2 − 2a4y2x2 + 4y2a2x2 + a6x4 − 3a4x4 + 3a2x4 − y4 − 2x2y2 − x4 = 0
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3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 1742� �
dsolve(diff(y(x),x) = 4*x*(a-1)*(a+1)/(4*y(x)+a^2*y(x)^4-2*a^4*y(x)^2*x^2+4*y(x)^2*a^2*x^2+a^6*x^4-3*a^4*x^4+3*a^2*x^4-y(x)^4-2*x^2*y(x)^2-x^4),y(x), singsol=all)� �
y(x)

=

9 2
3

(−c1a
2 + c1) 9

1
3

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2(a− 1)2 (a+ 1)2 c1


1
3

+ 3a6x2 + (c21 − 9x2) a4 + (−2c21 + 9x2) a2 +
((

9c1a4x2 − c31a
2 − 18c1a2x2 + c31 + 9c1x2 + 3

√
−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81 + 27

)
(a2 − 1)2

) 2
3

− 3x2 + c21


9

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2 (a− 1)2 (a+ 1)2 c1


1
3

(3a2 − 3)

y(x) =

−

(2c1a2 − 2c1) 9
1
3

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2(a− 1)2 (a+ 1)2 c1


1
3

+
(
−3ia6x2 + (−ic21 + 9ix2) a4 + (2ic21 − 9ix2) a2 + i

((
9c1a4x2 − c31a

2 − 18c1a2x2 + c31 + 9c1x2 + 3
√
−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81 + 27

)
(a2 − 1)2

) 2
3

+ 3ix2 − ic21

)
√
3 + 3a6x2 + (c21 − 9x2) a4 + (−2c21 + 9x2) a2 +

((
9c1a4x2 − c31a

2 − 18c1a2x2 + c31 + 9c1x2 + 3
√

−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81 + 27
)
(a2 − 1)2

) 2
3

− 3x2 + c21

 9 2
3

9

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2 (a− 1)2 (a+ 1)2 c1


1
3

(6a2 − 6)

y(x)

=

(−2c1a2 + 2c1) 9
1
3

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2(a− 1)2 (a+ 1)2 c1


1
3

+
(
−3ia6x2 + (−ic21 + 9ix2) a4 + (2ic21 − 9ix2) a2 + i

((
9c1a4x2 − c31a

2 − 18c1a2x2 + c31 + 9c1x2 + 3
√
−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81 + 27

)
(a2 − 1)2

) 2
3

+ 3ix2 − ic21

)
√
3 − 3a6x2 + (−c21 + 9x2) a4 + (2c21 − 9x2) a2 −

((
9c1a4x2 − c31a

2 − 18c1a2x2 + c31 + 9c1x2 + 3
√

−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81 + 27
)
(a2 − 1)2

) 2
3

+ 3x2 − c21

 9 2
3

9

(a− 1)2 (a+ 1)2
√−3 (a− 1)5 (a+ 1)5 x6 + 6c21 (a− 1)4 (a+ 1)4 x4 − 3c1 (a− 1)2 (a+ 1)2 (c31a2 − c31 − 18)x2 − 6c31a2 + 6c31 + 81

3 + 3 +
(
−a2

9 + 1
9

)
c31 + x2 (a− 1)2 (a+ 1)2 c1


1
3

(6a2 − 6)
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3 Solution by Mathematica
Time used: 18.334 (sec). Leaf size: 915� �
DSolve[y'[x] == (4*(-1 + a)*(1 + a)*x)/(-x^4 + 3*a^2*x^4 - 3*a^4*x^4 + a^6*x^4 + 4*y[x] - 2*x^2*y[x]^2 + 4*a^2*x^2*y[x]^2 - 2*a^4*x^2*y[x]^2 - y[x]^4 + a^2*y[x]^4),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13 + 3

(
a2−1

)3
x2+c12

3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13

+ c1

3 (a2 − 1)

y(x)

→

2i
(√

3 + i
)

3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13 −

2i
(√

3 −i

)(
3
(
a2−1

)3
x2+c12

)
3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13

+ 4c1

12 (a2 − 1)

y(x)

→

−2
(
1 + i

√
3
)

3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13 +

2i
(√

3 +i

)(
3
(
a2−1

)3
x2+c12

)
3

√
−9a6c1x2 + 27a4 (1 + c1x2)− 27a2 (2 + c1x2) + 1

2

√
4
(
−9 (a2 − 1)3 c1x2 + 27 (a2 − 1)2 + c13

)
2 − 4

(
3 (a2 − 1)3 x2 + c12

)
3 + 9c1x2 + 27 + c13

+ 4c1

12 (a2 − 1)

y(x) → −
i

√
− (a2 − 1)3 x2

a2 − 1

y(x) →
i

√
− (a2 − 1)3 x2

a2 − 1
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53.2.333 problem 909
Internal problem ID [8489]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 909.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − x3 + y4x3 + 2x2y2 + x+ x3y6 + 3x2y4 + 3xy2 + 1
x5y

= 0
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3 Solution by Maple
Time used: 3.053 (sec). Leaf size: 844� �
dsolve(diff(y(x),x) = (x^3+y(x)^4*x^3+2*x^2*y(x)^2+x+x^3*y(x)^6+3*x^2*y(x)^4+3*x*y(x)^2+1)/x^5/y(x),y(x), singsol=all)� �
y(x) =

−

√
6

√
x
(
−62x3 + 6

√
105 x3

) 1
3
((

−62x3 + 6
√
105 x3

) 2
3 − 2x

(
−62x3 + 6

√
105 x3

) 1
3 + 4x2 − 6

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x)

=

√
6

√
x
(
−62x3 + 6

√
105 x3

) 1
3
((

−62x3 + 6
√
105 x3

) 2
3 − 2x

(
−62x3 + 6

√
105 x3

) 1
3 + 4x2 − 6

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x) =

−

√
−3x

(
−62x3 + 6

√
105 x3

) 1
3
(
i
√
3
(
−62x3 + 6

√
105 x3

) 2
3 − 4i

√
3 x2 +

(
−62x3 + 6

√
105 x3

) 2
3 + 4x

(
−62x3 + 6

√
105 x3

) 1
3 + 4x2 + 12

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x)

=

√
−3x

(
−62x3 + 6

√
105 x3

) 1
3
(
i
√
3
(
−62x3 + 6

√
105 x3

) 2
3 − 4i

√
3 x2 +

(
−62x3 + 6

√
105 x3

) 2
3 + 4x

(
−62x3 + 6

√
105 x3

) 1
3 + 4x2 + 12

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x) =

−

√
3

√
x
(
−62x3 + 6

√
105 x3

) 1
3
(
i
√
3
(
−62x3 + 6

√
105 x3

) 2
3 − 4i

√
3 x2 −

(
−62x3 + 6

√
105 x3

) 2
3 − 4x

(
−62x3 + 6

√
105 x3

) 1
3 − 4x2 − 12

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x)

=

√
3

√
x
(
−62x3 + 6

√
105 x3

) 1
3
(
i
√
3
(
−62x3 + 6

√
105 x3

) 2
3 − 4i

√
3 x2 −

(
−62x3 + 6

√
105 x3

) 2
3 − 4x

(
−62x3 + 6

√
105 x3

) 1
3 − 4x2 − 12

(
−62x3 + 6

√
105 x3

) 1
3
)

6x
(
−62x3 + 6

√
105 x3

) 1
3

y(x) =

√
x

(
RootOf

((∫ _Z 1
2_a3 + 2_a2 + 1d_a

)
x+ c1x+ 1

)
x− 1

)
x

y(x) = −

√
x

(
RootOf

((∫ _Z 1
2_a3 + 2_a2 + 1d_a

)
x+ c1x+ 1

)
x− 1

)
x
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3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 64� �
DSolve[y'[x] == (1 + x + x^3 + 3*x*y[x]^2 + 2*x^2*y[x]^2 + 3*x^2*y[x]^4 + x^3*y[x]^4 + x^3*y[x]^6)/(x^5*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

1
2RootSum

2#13 + 2#12 + 1&,
log
(

xy(x)2+1
x

−#1
)

3#12 + 2#1
&

+ 1
x
+ c1 = 0, y(x)
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53.2.334 problem 910
Internal problem ID [8490]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 910.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − −2x− y + 1 + x2y2 + 2x3y + x4 + x3y3 + 3x4y2 + 3x5y + x6

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = (-2*x-y(x)+1+x^2*y(x)^2+2*x^3*y(x)+x^4+x^3*y(x)^3+3*x^4*y(x)^2+3*x^5*y(x)+x^6)/x,y(x), singsol=all)� �

y(x) =
−9x2 + 29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
− 3

9x

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 98� �
DSolve[y'[x] == (1 - 2*x + x^4 + x^6 - y[x] + 2*x^3*y[x] + 3*x^5*y[x] + x^2*y[x]^2 + 3*x^4*y[x]^2 + x^3*y[x]^3)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

3x3+3x2y(x)+x
3
√
29 3√

x3
−#1

)
3
√
29 − 29#12

&

 = 292/3(x3)2/3

9x + c1, y(x)
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53.2.335 problem 911
Internal problem ID [8491]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 911.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ +
(
− ln(y)

x
+ cos(x) ln(y)

sin(x) − f1(x)
)
y = 0

3 Solution by Maple
Time used: 0.375 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = -(-1/x*ln(y(x))+1/sin(x)*cos(x)*ln(y(x))-_F1(x))*y(x),y(x), singsol=all)� �

y(x) = e
xc1

sin(x) e
x

(∫ f1(x) sin(x)
x dx

)
sin(x)

3 Solution by Mathematica
Time used: 0.674 (sec). Leaf size: 105� �
DSolve[y'[x] == (F1[x] + Log[y[x]]/x - Cot[x]*Log[y[x]])*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
2 log(y(x)) sin(K[1])

K[1]2

+ 2(F1(K[1]) sin(K[1])− cos(K[1]) log(y(x)))
K[1]

)
dK[1]

+
∫ y(x)

1

(
−2 sin(x)

xK[2] −
∫ x

1

(
2 sin(K[1])
K[1]2K[2] −

2 cos(K[1])
K[1]K[2]

)
dK[1]

)
dK[2] = c1, y(x)

]
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53.2.336 problem 912
Internal problem ID [8492]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 912.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 2ax
−x3y + 2x3a+ 2ay4x3 − 16y2a2x2 + 32a3x+ 2ay6x3 − 24y4a2x2 + 96y2x a3 − 128a4 = 0
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3 Solution by Maple
Time used: 1997.156 (sec). Leaf size: 809� �
dsolve(diff(y(x),x) = 2*a*x/(-x^3*y(x)+2*x^3*a+2*a*y(x)^4*x^3-16*y(x)^2*a^2*x^2+32*a^3*x+2*a*y(x)^6*x^3-24*y(x)^4*a^2*x^2+96*y(x)^2*x*a^3-128*a^4),y(x), singsol=all)� �
y(x) =

−

√
6

√
x
(
−116x3 + 12

√
93 x3

) 1
3
((

−116x3 + 12
√
93 x3

) 2
3 + 24a

(
−116x3 + 12

√
93 x3

) 1
3 − 2x

(
−116x3 + 12

√
93 x3

) 1
3 + 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

y(x)

=

√
6

√
x
(
−116x3 + 12

√
93 x3

) 1
3
((

−116x3 + 12
√
93 x3

) 2
3 + 24a

(
−116x3 + 12

√
93 x3

) 1
3 − 2x

(
−116x3 + 12

√
93 x3

) 1
3 + 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

y(x) =

−

√
−3x

(
−116x3 + 12

√
93 x3

) 1
3
(
i
√
3
(
−116x3 + 12

√
93 x3

) 2
3 − 4i

√
3 x2 +

(
−116x3 + 12

√
93 x3

) 2
3 − 48a

(
−116x3 + 12

√
93 x3

) 1
3 + 4x

(
−116x3 + 12

√
93 x3

) 1
3 + 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

y(x)

=

√
−3x

(
−116x3 + 12

√
93 x3

) 1
3
(
i
√
3
(
−116x3 + 12

√
93 x3

) 2
3 − 4i

√
3 x2 +

(
−116x3 + 12

√
93 x3

) 2
3 − 48a

(
−116x3 + 12

√
93 x3

) 1
3 + 4x

(
−116x3 + 12

√
93 x3

) 1
3 + 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

y(x) =

−

√
3

√
x
(
−116x3 + 12

√
93 x3

) 1
3
(
i
√
3
(
−116x3 + 12

√
93 x3

) 2
3 − 4i

√
3 x2 −

(
−116x3 + 12

√
93 x3

) 2
3 + 48a

(
−116x3 + 12

√
93 x3

) 1
3 − 4x

(
−116x3 + 12

√
93 x3

) 1
3 − 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

y(x)

=

√
3

√
x
(
−116x3 + 12

√
93 x3

) 1
3
(
i
√
3
(
−116x3 + 12

√
93 x3

) 2
3 − 4i

√
3 x2 −

(
−116x3 + 12

√
93 x3

) 2
3 + 48a

(
−116x3 + 12

√
93 x3

) 1
3 − 4x

(
−116x3 + 12

√
93 x3

) 1
3 − 4x2

)
6x
(
−116x3 + 12

√
93 x3

) 1
3

−y(x)
2a +

∫ y(x)2− 4a
x 1
_a3+_a2+1d_a
8a2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.865 (sec). Leaf size: 201� �
DSolve[y'[x] == (2*a*x)/(-128*a^4 + 32*a^3*x + 2*a*x^3 - x^3*y[x] + 96*a^3*x*y[x]^2 - 16*a^2*x^2*y[x]^2 - 24*a^2*x^2*y[x]^4 + 2*a*x^3*y[x]^4 + 2*a*x^3*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−RootSum
[
−#13y(x)6 −#13y(x)4 −#13

+ 12#12ay(x)4 + 8#12ay(x)2 − 48#1a2y(x)2 − 16#1a2

+64a3&,
#1 log(x−#1)

3#12y(x)6 + 3#12y(x)4 + 3#12 − 24#1ay(x)4 − 16#1ay(x)2 + 48a2y(x)2 + 16a2
&
]

−
RootSum

[
#13 +#12 + 1&,

log
(
y(x)2−#1

)
3#12

+2#1 &
]

4a + y(x) = c1, y(x)
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53.2.337 problem 913
Internal problem ID [8493]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 913.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

y′ + −y3 − y + 2y2 ln(x)− ln(x)2y3 − 1 + 3y ln(x)− 3 ln(x)2y2 + ln(x)3y3
yx

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -(-y(x)^3-y(x)+2*y(x)^2*ln(x)-ln(x)^2*y(x)^3-1+3*y(x)*ln(x)-3*ln(x)^2*y(x)^2+ln(x)^3*y(x)^3)/y(x)/x,y(x), singsol=all)� �

y(x) = 9
9 ln(x) + 56RootOf

(
−81

(∫ _Z 1
3136_a3−27_a+27d_a

)
− ln(x) + 3c1

)
− 3
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3 Solution by Mathematica
Time used: 0.556 (sec). Leaf size: 716� �
DSolve[y'[x] == (1 + y[x] - 3*Log[x]*y[x] - 2*Log[x]*y[x]^2 + 3*Log[x]^2*y[x]^2 + y[x]^3 + Log[x]^2*y[x]^3 - Log[x]^3*y[x]^3)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

2RootSum
[
#13K[1]3−#12K[1]3−2K[1]3−3#12K[1]2+2#1K[1]2+3#1K[1]−K[1]−1&,

log(log(x)−#1)
3#12K[1]2 − 2#1K[1]2 − 6#1K[1] + 2K[1] + 3

&
]
K[1]

− K[1]
log3(x)K[1]3 − log2(x)K[1]3 − 2K[1]3 − 3 log2(x)K[1]2 + 2 log(x)K[1]2 + 3 log(x)K[1]−K[1]− 1

+
RootSum

[
#13K[1]3 −#12K[1]3 − 2K[1]3 − 3#12K[1]2 + 2#1K[1]2 + 3#1K[1]−K[1]− 1&, −2 log(x) log(log(x)−#1)#12

K[1]3+38 log(log(x)−#1)#12
K[1]3+12 log(x) log(log(x)−#1)K[1]3+4 log(log(x)−#1)K[1]3−36 log(x) log(log(x)−#1)#1K[1]3−12 log(log(x)−#1)#1K[1]3+2 log(log(x)−#1)#12

K[1]2+#12
K[1]2+36 log(x) log(log(x)−#1)K[1]2+4 log(x) log(log(x)−#1)#1K[1]2−40 log(log(x)−#1)#1K[1]2+18#1K[1]2−6K[1]2−2 log(x) log(log(x)−#1)K[1]+2 log(log(x)−#1)K[1]−4 log(log(x)−#1)#1K[1]−2#1K[1]−18K[1]+2 log(log(x)−#1)+1

log(x)#12
K[1]3−19#12

K[1]3+110 log(x)K[1]3+18 log(x)#1K[1]3−110#1K[1]3−2K[1]3−#12
K[1]2−18 log(x)K[1]2−2 log(x)#1K[1]2+20#1K[1]2+log(x)K[1]+2#1K[1]−K[1]−1

&
]

K[1]

 dK[1]

+y(x)2
(
−RootSum

[
#13y(x)3−#12y(x)3−3#12y(x)2+2#1y(x)2+3#1y(x)−2y(x)3−y(x)−1&,

log(log(x)−#1)
3#12y(x)2 − 2#1y(x)2 − 6#1y(x) + 2y(x) + 3

&
])

− log(x) = c1, y(x)
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53.2.338 problem 914
Internal problem ID [8494]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 914.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 2a(xy2 − 4a+ x)
−x3y3 + 4a x2y − x3y + 2ay6x3 − 24y4a2x2 + 96y2x a3 − 128a4 = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 77� �
dsolve(diff(y(x),x) = 2*a*(x*y(x)^2-4*a+x)/(-x^3*y(x)^3+4*a*x^2*y(x)-x^3*y(x)+2*a*y(x)^6*x^3-24*y(x)^4*a^2*x^2+96*y(x)^2*x*a^3-128*a^4),y(x), singsol=all)� �

−
− y(x)2+1

y(x)4(xy(x)2−4a) −
2a

y(x)4(xy(x)2−4a)2

2a +
2ay(x) + 1

4y(x)4 +
1

2y(x)2

4a2 + c1 = 0
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3 Solution by Mathematica
Time used: 115.923 (sec). Leaf size: 401� �
DSolve[y'[x] == (2*a*(-4*a + x + x*y[x]^2))/(-128*a^4 + 4*a*x^2*y[x] - x^3*y[x] + 96*a^3*x*y[x]^2 - x^3*y[x]^3 - 24*a^2*x^2*y[x]^4 + 2*a*x^3*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Root
[
8#15ax2 − 8#14ac1x2 − 64#13a2x+#12

(
2x2 + 64a2c1x

)
+ 128#1a3

− 128a3c1 − 8ax+ x2&, 1
]

y(x) → Root
[
8#15ax2 − 8#14ac1x2 − 64#13a2x+#12

(
2x2 + 64a2c1x

)
+ 128#1a3

− 128a3c1 − 8ax+ x2&, 2
]

y(x) → Root
[
8#15ax2 − 8#14ac1x2 − 64#13a2x+#12

(
2x2 + 64a2c1x

)
+ 128#1a3

− 128a3c1 − 8ax+ x2&, 3
]

y(x) → Root
[
8#15ax2 − 8#14ac1x2 − 64#13a2x+#12

(
2x2 + 64a2c1x

)
+ 128#1a3

− 128a3c1 − 8ax+ x2&, 4
]

y(x) → Root
[
8#15ax2 − 8#14ac1x2 − 64#13a2x+#12

(
2x2 + 64a2c1x

)
+ 128#1a3

− 128a3c1 − 8ax+ x2&, 5
]
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53.2.339 problem 915
Internal problem ID [8495]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 915.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

y′ + −y3 − y + 4y2 ln(x)− 4 ln(x)2y3 − 1 + 6y ln(x)− 12 ln(x)2y2 + 8 ln(x)3y3
yx

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -(-y(x)^3-y(x)+4*y(x)^2*ln(x)-4*ln(x)^2*y(x)^3-1+6*y(x)*ln(x)-12*ln(x)^2*y(x)^2+8*ln(x)^3*y(x)^3)/y(x)/x,y(x), singsol=all)� �

y(x) = 9
18 ln(x) + 83RootOf

(
−81

(∫ _Z 1
6889_a3−27_a+27d_a

)
− ln(x) + 3c1

)
− 3
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3 Solution by Mathematica
Time used: 0.605 (sec). Leaf size: 724� �
DSolve[y'[x] == (1 + y[x] - 6*Log[x]*y[x] - 4*Log[x]*y[x]^2 + 12*Log[x]^2*y[x]^2 + y[x]^3 + 4*Log[x]^2*y[x]^3 - 8*Log[x]^3*y[x]^3)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

4RootSum
[
8#13K[1]3−4#12K[1]3−3K[1]3−12#12K[1]2+4#1K[1]2+6#1K[1]−K[1]−1&,

log(log(x)−#1)
12#12K[1]2 − 4#1K[1]2 − 12#1K[1] + 2K[1] + 3

&
]
K[1]

− 2K[1]
8 log3(x)K[1]3 − 4 log2(x)K[1]3 − 3K[1]3 − 12 log2(x)K[1]2 + 4 log(x)K[1]2 + 6 log(x)K[1]−K[1]− 1

−
2RootSum

[
8#13K[1]3 − 4#12K[1]3 − 3K[1]3 − 12#12K[1]2 + 4#1K[1]2 + 6#1K[1]−K[1]− 1&, 16 log(x) log(log(x)−#1)#12

K[1]3−224 log(log(x)−#1)#12
K[1]3−36 log(x) log(log(x)−#1)K[1]3−6 log(log(x)−#1)K[1]3+216 log(x) log(log(x)−#1)#1K[1]3+36 log(log(x)−#1)#1K[1]3−8 log(log(x)−#1)#12

K[1]2−4#12
K[1]2−108 log(x) log(log(x)−#1)K[1]2−16 log(x) log(log(x)−#1)#1K[1]2+116 log(log(x)−#1)#1K[1]2−54#1K[1]2+9K[1]2+4 log(x) log(log(x)−#1)K[1]−2 log(log(x)−#1)K[1]+8 log(log(x)−#1)#1K[1]+4#1K[1]+27K[1]−2 log(log(x)−#1)−1

8 log(x)#12
K[1]3−112#12

K[1]3+492 log(x)K[1]3+108 log(x)#1K[1]3−492#1K[1]3−3K[1]3−4#12
K[1]2−54 log(x)K[1]2−8 log(x)#1K[1]2+58#1K[1]2+2 log(x)K[1]+4#1K[1]−K[1]−1

&
]

K[1]

 dK[1]

−2
(
y(x)2RootSum

[
8#13y(x)3−4#12y(x)3−12#12y(x)2+4#1y(x)2+6#1y(x)−3y(x)3−y(x)−1&,

log(log(x)−#1)
12#12y(x)2 − 4#1y(x)2 − 12#1y(x) + 2y(x) + 3

&
]

+ log(x)
)

= c1, y(x)
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53.2.340 problem 916
Internal problem ID [8496]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 916.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y(ln(y)x+ ln(y)− x− 1 + x ln(x) + ln(x) + x4 ln(x)2 + 2x4 ln(y) ln(x) + x4 ln(y)2)
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 80� �
dsolve(diff(y(x),x) = y(x)*(ln(y(x))*x+ln(y(x))-x-1+x*ln(x)+ln(x)+x^4*ln(x)^2+2*x^4*ln(y(x))*ln(x)+x^4*ln(y(x))^2)/x/(x+1),y(x), singsol=all)� �

y(x) = e−
3 ln(x)x4−4x3 ln(x)+6 ln(x)x2+12 ln(x) ln(x+1)−12c1 ln(x)−12 ln(x)x+12x

3x4−4x3+6x2+12 ln(x+1)−12c1−12x

3 Solution by Mathematica
Time used: 0.607 (sec). Leaf size: 47� �
DSolve[y'[x] == ((-1 - x + Log[x] + x*Log[x] + x^4*Log[x]^2 + Log[y[x]] + x*Log[y[x]] + 2*x^4*Log[x]*Log[y[x]] + x^4*Log[y[x]]^2)*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(
12x

x(x((4−3x)x−6)+12)−12 log(x+1)+c1

)
x

y(x) → 1
x
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53.2.341 problem 917
Internal problem ID [8497]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 917.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y(x ln(x) + ln(x) + ln(y)x+ ln(y)− x− 1 + ln(x)2x+ 2x ln(y) ln(x) + x ln(y)2)
x (x+ 1) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = y(x)*(x*ln(x)+ln(x)+ln(y(x))*x+ln(y(x))-x-1+x*ln(x)^2+2*x*ln(y(x))*ln(x)+x*ln(y(x))^2)/x/(x+1),y(x), singsol=all)� �

y(x) = e−
ln(x) ln(x+1)+c1 ln(x)−ln(x)x−x

ln(x+1)+c1−x

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 32� �
DSolve[y'[x] == ((-1 - x + Log[x] + x*Log[x] + x*Log[x]^2 + Log[y[x]] + x*Log[y[x]] + 2*x*Log[x]*Log[y[x]] + x*Log[y[x]]^2)*y[x])/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x

−x+log(x+1)+c1

x

y(x) → 1
x
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53.2.342 problem 918
Internal problem ID [8498]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 918.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 2y8
y5 + 2y6 + 2y2 + 16xy4 + 32y6x2 + 2 + 24xy2 + 96x2y4 + 128x3y6

= 0

3 Solution by Maple
Time used: 0.095 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = 2*y(x)^8/(y(x)^5+2*y(x)^6+2*y(x)^2+16*x*y(x)^4+32*y(x)^6*x^2+2+24*x*y(x)^2+96*x^2*y(x)^4+128*x^3*y(x)^6),y(x), singsol=all)� �

x− RootOf
((∫ _Z 1

64_a3 + 16_a2 + 1d_a
)
y(x) + c1y(x) + 1

)
+ 1

4y(x)2 = 0
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3 Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 720� �
DSolve[y'[x] == (2*y[x]^8)/(2 + 2*y[x]^2 + 24*x*y[x]^2 + 16*x*y[x]^4 + 96*x^2*y[x]^4 + y[x]^5 + 2*y[x]^6 + 32*x^2*y[x]^6 + 128*x^3*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

RootSum
[
64#13K[1]6+16#12K[1]6+K[1]6+48#12K[1]4+8#1K[1]4+12#1K[1]2+K[1]2+1&,

log(x−#1)
48#12K[1]4 + 8#1K[1]4 + 24#1K[1]2 + 2K[1]2 + 3

&
]
K[1]3

+ K[1]3
2 (64x3K[1]6 + 16x2K[1]6 +K[1]6 + 48x2K[1]4 + 8xK[1]4 + 12xK[1]2 +K[1]2 + 1)

−
RootSum

[
64#13K[1]6 + 16#12K[1]6 +K[1]6 + 48#12K[1]4 + 8#1K[1]4 + 12#1K[1]2 +K[1]2 + 1&, 128x log(x−#1)#12

K[1]6+320 log(x−#1)#12
K[1]6−24x log(x−#1)K[1]6+2 log(x−#1)K[1]6−288x log(x−#1)#1K[1]6+24 log(x−#1)#1K[1]6+32 log(x−#1)#12

K[1]4+16#12
K[1]4−72x log(x−#1)K[1]4+64x log(x−#1)#1K[1]4+88 log(x−#1)#1K[1]4−36#1K[1]4−3K[1]4+8x log(x−#1)K[1]2+2 log(x−#1)K[1]2+16 log(x−#1)#1K[1]2+8#1K[1]2−9K[1]2+2 log(x−#1)+1

64x#12
K[1]6+160#12

K[1]6+112xK[1]6−144x#1K[1]6−112#1K[1]6+K[1]6+16#12
K[1]4−36xK[1]4+32x#1K[1]4+44#1K[1]4+4xK[1]2+8#1K[1]2+K[1]2+1

&
]

2K[1]

+ 1
K[1]2

 dK[1]

− 1
4y(x)

4RootSum
[
64#13y(x)6 + 16#12y(x)6 + 48#12y(x)4 + 8#1y(x)4 + 12#1y(x)2

+ y(x)6 + y(x)2 + 1&,
log(x−#1)

48#12y(x)4 + 8#1y(x)4 + 24#1y(x)2 + 2y(x)2 + 3
&
]
= c1, y(x)
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53.2.343 problem 919
Internal problem ID [8499]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 919.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y′ − y
3
2 (x− y + √

y )
y

3
2x− y

5
2 + y2 + x3 − 3x2y + 3xy2 − y3

= 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 397� �
dsolve(diff(y(x),x) = y(x)^(3/2)*(x-y(x)+y(x)^(1/2))/(y(x)^(3/2)*x-y(x)^(5/2)+y(x)^2+x^3-3*x^2*y(x)+3*x*y(x)^2-y(x)^3),y(x), singsol=all)� �

−c1 +
1

(−x+ y(x))6
− 6y(x)

(−x+ y(x))6
+ 9y(x)2

(−x+ y(x))6
+ 4y(x)3

(−x+ y(x))6

− 4y(x) 3
2

(−x+ y(x))6
+ 12y(x) 5

2

(−x+ y(x))6
− 6x2

(−x+ y(x))6 y(x)
+ 60x4

(−x+ y(x))6 y(x)

+ 12x
(−x+ y(x))6

− 80x3

(−x+ y(x))6
− 36x3

(−x+ y(x))6 y(x)
+ 4x6

(−x+ y(x))6 y(x)3

+ 60y(x)x2

(−x+ y(x))6
− 24y(x)2x

(−x+ y(x))6
− 24x5

(−x+ y(x))6 y(x)2
+ 54x2

(−x+ y(x))6

+ 9x4

(−x+ y(x))6 y(x)2
− 36y(x)x

(−x+ y(x))6
+ 60x4

(−x+ y(x))6 y(x) 3
2

− 12x5

(−x+ y(x))6 y(x) 5
2
+ 12

√
y(x) x

(−x+ y(x))6
+ 120

√
y(x) x2

(−x+ y(x))6
− 120x3

(−x+ y(x))6
√
y(x)

− 60y(x) 3
2x

(−x+ y(x))6
− 12x2

(−x+ y(x))6
√
y(x)

+ 4x3

(−x+ y(x))6 y(x) 3
2
= 0
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3 Solution by Mathematica
Time used: 53.27 (sec). Leaf size: 251� �
DSolve[y'[x] == ((x + Sqrt[y[x]] - y[x])*y[x]^(3/2))/(x^3 - 3*x^2*y[x] + x*y[x]^(3/2) + y[x]^2 + 3*x*y[x]^2 - y[x]^(5/2) - y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �
y(x)→Root

[
#19c14−6#18c14x+#17

(
15c14x2−6c12

)
+#16

(
−20c14x3+30c12x−4+2c12

)
+#15

(
15c14x4 − 60c12x2 + 24x− 6c12x+ 9

)
+#14

(
−6c14x5 + 60c12x3 − 60x2 + 6c12x2 − 36x− 6

)
+#13

(
c1

4x6 − 30c12x4 + 80x3 − 2c12x3 + 54x2 + 12x+ 1
)

+#12
(
6c12x5 − 60x4 − 36x3 − 6x2)+#1

(
24x5 + 9x4)− 4x6&, 1

]
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53.2.344 problem 920
Internal problem ID [8500]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 920.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 2y6(1 + 4y2x+ y2)
y3 + 4xy5 + y5 + 2 + 24y2x+ 96y4x2 + 128y6x3 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x) = 2*y(x)^6*(1+4*x*y(x)^2+y(x)^2)/(y(x)^3+4*y(x)^5*x+y(x)^5+2+24*x*y(x)^2+96*x^2*y(x)^4+128*x^3*y(x)^6),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 3.354 (sec). Leaf size: 301� �
DSolve[y'[x] == (2*y[x]^6*(1 + y[x]^2 + 4*x*y[x]^2))/(2 + 24*x*y[x]^2 + y[x]^3 + 96*x^2*y[x]^4 + y[x]^5 + 4*x*y[x]^5 + 128*x^3*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
#15

(
128c1x2 − 8x− 1

)
+ 128#14x2 +#13(−2 + 64c1x) + 64#12x+ 8#1c1

+ 8&, 1
]

y(x) → Root
[
#15

(
128c1x2 − 8x− 1

)
+ 128#14x2 +#13(−2 + 64c1x) + 64#12x+ 8#1c1

+ 8&, 2
]

y(x) → Root
[
#15

(
128c1x2 − 8x− 1

)
+ 128#14x2 +#13(−2 + 64c1x) + 64#12x+ 8#1c1

+ 8&, 3
]

y(x) → Root
[
#15

(
128c1x2 − 8x− 1

)
+ 128#14x2 +#13(−2 + 64c1x) + 64#12x+ 8#1c1

+ 8&, 4
]

y(x) → Root
[
#15

(
128c1x2 − 8x− 1

)
+ 128#14x2 +#13(−2 + 64c1x) + 64#12x+ 8#1c1

+ 8&, 5
]

10995



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.345 problem 921
Internal problem ID [8501]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 921.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ +
(
− ln(y)

x
+ ln(y)

x ln(x) − f1(x)
)
y = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 30� �
dsolve(diff(y(x),x) = -(-1/x*ln(y(x))+1/x/ln(x)*ln(y(x))-_F1(x))*y(x),y(x), singsol=all)� �

y(x) = e
xc1
ln(x) e

x

(∫ f1(x) ln(x)
x dx

)
ln(x)

3 Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 91� �
DSolve[y'[x] == (F1[x] + Log[y[x]]/x - Log[y[x]]/(x*Log[x]))*y[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
log(y(x))− log(K[1]) log(y(x))

K[1]2 − F1(K[1]) log(K[1])
K[1]

)
dK[1]

+
∫ y(x)

1

(
log(x)
xK[2] −

∫ x

1

1
K[2] −

log(K[1])
K[2]

K[1]2 dK[1]
)
dK[2] = c1, y(x)

]
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53.2.346 problem 922
Internal problem ID [8502]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 922.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

Solve

y′ − y2

y2 + y
3
2 + √

y x2 − 2y 3
2x+ y

5
2 + x3 − 3x2y + 3xy2 − y3

= 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = y(x)^2/(y(x)^2+y(x)^(3/2)+y(x)^(1/2)*x^2-2*y(x)^(3/2)*x+y(x)^(5/2)+x^3-3*x^2*y(x)+3*x*y(x)^2-y(x)^3),y(x), singsol=all)� �

ln (y(x))
2 −

(∫ x√
y(x)

−
√

y(x) 1
2_a3 + 2_a2 − _a + 2d_a

)
− c1 = 0

3 Solution by Mathematica
Time used: 0.703 (sec). Leaf size: 882� �
DSolve[y'[x] == y[x]^2/(x^3 + x^2*Sqrt[y[x]] - 3*x^2*y[x] + y[x]^(3/2) - 2*x*y[x]^(3/2) + y[x]^2 + 3*x*y[x]^2 + y[x]^(5/2) - y[x]^3),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

 −x−K[1]
2
(
−2x3 + 6K[1]x2 − 2

√
K[1] x2 − 6K[1]2x+ 4K[1]3/2x+K[1]x+ 2K[1]3 − 2K[1]5/2 −K[1]2 − 2K[1]3/2

)

+RootSum
[
2K[1]3−2K[1]5/2−6#1K[1]2−K[1]2+4#1K[1]3/2−2K[1]3/2+6#12K[1]+#1K[1]−2#12

√
K[1] −2#13&,

log(x−#1)
6K[1]2 − 4K[1]3/2 − 12#1K[1]−K[1] + 4#1

√
K[1] + 6#12

&
]
+
RootSum

[
2K[1]3 − 2K[1]5/2 − 6#1K[1]2 −K[1]2 + 4#1K[1]3/2 − 2K[1]3/2 + 6#12K[1] + #1K[1]− 2#12

√
K[1] − 2#13&,

10 log(x−#1)K[1]3−10K[1]3−10 log(x−#1)K[1]5/2−14K[1]5/2−10x log(x−#1)K[1]2−5 log(x−#1)K[1]2−20 log(x−#1)#1K[1]2+20#1K[1]2+8K[1]2−38x log(x−#1)K[1]3/2−10 log(x−#1)K[1]3/2+58 log(x−#1)#1K[1]3/2−10#1K[1]3/2+5K[1]3/2+10 log(x−#1)#12
K[1]−10#12

K[1]+11x log(x−#1)K[1]+20x log(x−#1)#1K[1]−6 log(x−#1)#1K[1]+3#1K[1]−48 log(x−#1)#12
√

K[1] +24#12
√

K[1] +38x log(x−#1)#1
√

K[1] −10x log(x−#1)#12

−50K[1]3+50K[1]5/2+50xK[1]2+100#1K[1]2+25K[1]2+190xK[1]3/2−290#1K[1]3/2+50K[1]3/2−50#12
K[1]+259xK[1]−100x#1K[1]−284#1K[1]+240#12

√
K[1] −190x#1

√
K[1] +50x#12 &

]
K[1] + 1

2K[1]

 dK[1]−RootSum
[
−2#13+6y(x)#12−2

√
y(x) #12−6y(x)2#1+4y(x)3/2#1+y(x)#1+2y(x)3−2y(x)5/2−y(x)2−2y(x)3/2&,

log(x−#1)
6#12 − 12y(x)#1+ 4

√
y(x) #1+ 6y(x)2 − 4y(x)3/2 − y(x)

&
]
y(x)= c1, y(x)
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53.2.347 problem 923
Internal problem ID [8503]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 923.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y2 + 2xy + x2 + e−2(x−y)(x+y)

y2 + 2xy + x2 − e−2(x−y)(x+y) = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = (y(x)^2+2*x*y(x)+x^2+exp(-2*(x-y(x))*(x+y(x))))/(y(x)^2+2*x*y(x)+x^2-exp(-2*(x-y(x))*(x+y(x)))),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z+

∫ e2_Z−2 e_Zx 1
e2_a+_a d_a+c1

)
− x

3 Solution by Mathematica
Time used: 2.301 (sec). Leaf size: 432� �
DSolve[y'[x] == (E^(-2*(x - y[x])*(x + y[x])) + x^2 + 2*x*y[x] + y[x]^2)/(-E^(-2*(x - y[x])*(x + y[x])) + x^2 + 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
− 2e2(x−K[2])(x+K[2])K[2]
−e2(x−K[2])(x+K[2])x2 + e2(x−K[2])(x+K[2])K[2]2 + 1

−
∫ x

1

(
−2e2(K[1]−K[2])(K[1]+K[2])K[1](2(K[1]−K[2])− 2(K[1] +K[2]))

e2(K[1]−K[2])(K[1]+K[2])K[1]2 − e2(K[1]−K[2])(K[1]+K[2])K[2]2 − 1 +
2e2(K[1]−K[2])(K[1]+K[2])K[1]

(
e2(K[1]−K[2])(K[1]+K[2])(2(K[1]−K[2])− 2(K[1] +K[2]))K[1]2 − 2e2(K[1]−K[2])(K[1]+K[2])K[2]− e2(K[1]−K[2])(K[1]+K[2])K[2]2(2(K[1]−K[2])− 2(K[1] +K[2]))

)
(e2(K[1]−K[2])(K[1]+K[2])K[1]2 − e2(K[1]−K[2])(K[1]+K[2])K[2]2 − 1)2

− 1
(K[1] +K[2])2

)
dK[1]

+ 1
x+K[2]

)
dK[2] +

∫ x

1

(
1

K[1] + y(x)

− 2e2(K[1]−y(x))(K[1]+y(x))K[1]
e2(K[1]−y(x))(K[1]+y(x))K[1]2 − e2(K[1]−y(x))(K[1]+y(x))y(x)2 − 1

)
dK[1] = c1, y(x)

]
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53.2.348 problem 924
Internal problem ID [8504]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 924.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ +

(
− ln(y)2

2x − f1(x)
)
y

ln(y) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = -(-1/2*ln(y(x))^2/x-_F1(x))/ln(y(x))*y(x),y(x), singsol=all)� �

y(x) = e
√

2
(∫ f1(x)

x
dx
)
x+2xc1

y(x) = e
−
√

2
(∫ f1(x)

x
dx
)
x+2xc1

3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 79� �
DSolve[y'[x] == ((F1[x] + Log[y[x]]^2/(2*x))*y[x])/Log[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

(
− log2(y(x))

2K[1]2 − F1(K[1])
K[1]

)
dK[1]

+
∫ y(x)

1

(
log(K[2])
xK[2] −

∫ x

1
− log(K[2])
K[1]2K[2]dK[1]

)
dK[2] = c1, y(x)

]
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53.2.349 problem 925
Internal problem ID [8505]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 925.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y2 + 2xy + x2 + e2(x−y)2(x+y)2

y2 + 2xy + x2 − e2(x−y)2(x+y)2
= 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 38� �
dsolve(diff(y(x),x) = (y(x)^2+2*x*y(x)+x^2+exp(2*(x-y(x))^2*(x+y(x))^2))/(y(x)^2+2*x*y(x)+x^2-exp(2*(x-y(x))^2*(x+y(x))^2)),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z+

∫ e2_Z−2 e_Zx 1
e2_a2+_a

d_a+c1

)
− x

3 Solution by Mathematica
Time used: 10.542 (sec). Leaf size: 228� �
DSolve[y'[x] == (E^(2*(x - y[x])^2*(x + y[x])^2) + x^2 + 2*x*y[x] + y[x]^2)/(-E^(2*(x - y[x])^2*(x + y[x])^2) + x^2 + 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− 2K[2]
−x2 + e2(x−K[2])2(x+K[2])2 +K[2]2

−
∫ x

1

2K[1]
(
−2K[2]− e2(K[1]−K[2])2(K[1]+K[2])2(4(K[1]−K[2])2(K[1] +K[2])− 4(K[1]−K[2])(K[1] +K[2])2)

)
(K[1]2 − e2(K[1]−K[2])2(K[1]+K[2])2 −K[2]2)2

− 1
(K[1] +K[2])2

 dK[1]

+ 1
x+K[2]

 dK[2]

+
∫ x

1

(
1

K[1] + y(x) −
2K[1]

K[1]2 − e2(K[1]−y(x))2(K[1]+y(x))2 − y(x)2

)
dK[1] = c1, y(x)
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53.2.350 problem 926
Internal problem ID [8506]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 926.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − −8x2y3 + 16xy2 + 16xy3 − 8 + 12xy − 6x2y2 + x3y3

16 (−2 + xy − 2y)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) = 1/16*(-8*x^2*y(x)^3+16*x*y(x)^2+16*x*y(x)^3-8+12*x*y(x)-6*x^2*y(x)^2+x^3*y(x)^3)/(-2+x*y(x)-2*y(x))/x,y(x), singsol=all)� �

y(x) = 2
√
c1 + 8 ln(x) + 8

x
√
c1 + 8 ln(x) + 4x− 8

y(x) = 2
√

c1 + 8 ln(x) − 8
x
√
c1 + 8 ln(x) − 4x+ 8

3 Solution by Mathematica
Time used: 0.51 (sec). Leaf size: 86� �
DSolve[y'[x] == (-1/2 + (3*x*y[x])/4 + x*y[x]^2 - (3*x^2*y[x]^2)/8 + x*y[x]^3 - (x^2*y[x]^3)/2 + (x^3*y[x]^3)/16)/(x*(-2 - 2*y[x] + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2
(
−64 +

√
2048 log(x) + c1

)
128 + x

(
−64 +

√
2048 log(x) + c1

)

y(x) →
2
(
64 +

√
2048 log(x) + c1

)
−128 + x

(
64 +

√
2048 log(x) + c1

)
y(x) → 2

x
11001
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53.2.351 problem 927
Internal problem ID [8507]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 927.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ +
x
(
e−3x2

x6 − 6 e−2x2
x4y + 12x2e−x2

y2 − 2 e−2x2
x4 + 8x2e−x2

y + 8x2e−x2 − 8y3 − 8y2 − 8 e−x2 − 8
)

8 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = -1/8*(-8*exp(-x^2)+8*x^2*exp(-x^2)-8-8*y(x)^2+8*x^2*exp(-x^2)*y(x)-2*x^4*exp(-x^2)^2-8*y(x)^3+12*x^2*exp(-x^2)*y(x)^2-6*y(x)*x^4*exp(-x^2)^2+x^6*exp(-x^2)^3)*x,y(x), singsol=all)� �

y(x) = x2e−x2

2 − 1
3 +

29RootOf
(
x2 − 162

(∫ _Z 1
841_a3−27_a+27d_a

)
+ 6c1

)
9

3 Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 112� �
DSolve[y'[x] == -1/8*(x*(-8 - 8/E^x^2 + (8*x^2)/E^x^2 - (2*x^4)/E^(2*x^2) + x^6/E^(3*x^2) + (8*x^2*y[x])/E^x^2 - (6*x^4*y[x])/E^(2*x^2) - 8*y[x]^2 + (12*x^2*y[x]^2)/E^x^2 - 8*y[x]^3)),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

1
2 e

−x2x
(
2ex2−3x2

)
+3xy(x)

3
√
29 3√

x3
−#1

)
3
√
29 − 29#12

&

 = 1
1829

2/3(x3)2/3 + c1, y(x)
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53.2.352 problem 928
Internal problem ID [8508]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 928.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(
e− y

xyx+ e− y
xy + e− y

xx2 + e− y
xx+ x

)
e y

x

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 21� �
dsolve(diff(y(x),x) = (exp(-y(x)/x)*y(x)*x+exp(-y(x)/x)*y(x)+exp(-y(x)/x)*x^2+exp(-y(x)/x)*x+x)*exp(y(x)/x)/x/(x+1),y(x), singsol=all)� �

y(x) = − ln
(
− ln (x+ 1)− c1

x

)
x

3 Solution by Mathematica
Time used: 1.886 (sec). Leaf size: 22� �
DSolve[y'[x] == (E^(y[x]/x)*(x + x/E^(y[x]/x) + x^2/E^(y[x]/x) + y[x]/E^(y[x]/x) + (x*y[x])/E^(y[x]/x)))/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log
(
− log(x+ 1) + c1

x

)
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53.2.353 problem 929
Internal problem ID [8509]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 929.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ + 16xy3 − 8y3 − 8y + 8xy2 − 2x2y3 − 8 + 12xy − 6x2y2 + x3y3

32yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = -1/32/y(x)*(16*x*y(x)^3-8*y(x)^3-8*y(x)+8*x*y(x)^2-2*x^2*y(x)^3-8+12*x*y(x)-6*x^2*y(x)^2+x^3*y(x)^3)/x,y(x), singsol=all)� �

y(x) = 18
58RootOf

(
−324

(∫ _Z 1
841_a3−27_a+27d_a

)
− ln(x) + 12c1

)
+ 9x− 6
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3 Solution by Mathematica
Time used: 0.551 (sec). Leaf size: 683� �
DSolve[y'[x] == (1/4 + y[x]/4 - (3*x*y[x])/8 - (x*y[x]^2)/4 + (3*x^2*y[x]^2)/16 + y[x]^3/4 - (x*y[x]^3)/2 + (x^2*y[x]^3)/16 - (x^3*y[x]^3)/32)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

−32RootSum
[
#13K[1]3−2#12K[1]3−8K[1]3−6#12K[1]2+8#1K[1]2+12#1K[1]−8K[1]−8&,

log(x−#1)
3#12K[1]2 − 4#1K[1]2 − 12#1K[1] + 8K[1] + 12

&
]
K[1]

+ 32K[1]
x3K[1]3 − 2x2K[1]3 − 8K[1]3 − 6x2K[1]2 + 8xK[1]2 + 12xK[1]− 8K[1]− 8

−
8RootSum

[
#13K[1]3 − 2#12K[1]3 − 8K[1]3 − 6#12K[1]2 + 8#1K[1]2 + 12#1K[1]− 8K[1]− 8&, −x log(x−#1)#12

K[1]3+20 log(x−#1)#12
K[1]3+12x log(x−#1)K[1]3+8 log(x−#1)K[1]3−18x log(x−#1)#1K[1]3−12 log(x−#1)#1K[1]3+2 log(x−#1)#12

K[1]2+#12
K[1]2+36x log(x−#1)K[1]2+4x log(x−#1)#1K[1]2−44 log(x−#1)#1K[1]2+18#1K[1]2−12K[1]2−4x log(x−#1)K[1]+8 log(x−#1)K[1]−8 log(x−#1)#1K[1]−4#1K[1]−36K[1]+8 log(x−#1)+4

x#12
K[1]3−20#12

K[1]3+112xK[1]3+18x#1K[1]3−112#1K[1]3−8K[1]3−2#12
K[1]2−36xK[1]2−4x#1K[1]2+44#1K[1]2+4xK[1]+8#1K[1]−8K[1]−8

&
]

K[1]

 dK[1]

+ 16y(x)2RootSum
[
#13y(x)3 − 2#12y(x)3 − 6#12y(x)2 + 8#1y(x)2 + 12#1y(x)− 8y(x)3

− 8y(x)− 8&,
log(x−#1)

3#12y(x)2 − 4#1y(x)2 − 12#1y(x) + 8y(x) + 12
&
]
+ log(x) = c1, y(x)
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53.2.354 problem 930
Internal problem ID [8510]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 930.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ −
(
e− y

xyx+ e− y
xy + e− y

xx2 + e− y
xx+ x4) e y

x

x (x+ 1) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = (exp(-y(x)/x)*y(x)*x+exp(-y(x)/x)*y(x)+exp(-y(x)/x)*x^2+exp(-y(x)/x)*x+x^4)*exp(y(x)/x)/x/(x+1),y(x), singsol=all)� �

y(x) = − ln
(
−2x3 + 3x2 + 6 ln (x+ 1)− 6c1 − 6x

6x

)
x

3 Solution by Mathematica
Time used: 2.484 (sec). Leaf size: 36� �
DSolve[y'[x] == (E^(y[x]/x)*(x/E^(y[x]/x) + x^2/E^(y[x]/x) + x^4 + y[x]/E^(y[x]/x) + (x*y[x])/E^(y[x]/x)))/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x log
(
−

1
6(2x− 3)x2 + x− log(x+ 1) + c1

x

)
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53.2.355 problem 931
Internal problem ID [8511]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 931.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − −3x2y − 2x3 − 2x− xy2 − y + x3y3 + 3x4y2 + 3x5y + x6

x (xy + x2 + 1) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 73� �
dsolve(diff(y(x),x) = (-3*x^2*y(x)-2*x^3-2*x-x*y(x)^2-y(x)+x^3*y(x)^3+3*x^4*y(x)^2+3*x^5*y(x)+x^6)/x/(x*y(x)+x^2+1),y(x), singsol=all)� �

y(x) = −
√
c1 − 2x x2 − x2 − 1
x
(√

c1 − 2x − 1
)

y(x) = −
√
c1 − 2x x2 + x2 + 1
x
(√

c1 − 2x + 1
)

3 Solution by Mathematica
Time used: 0.407 (sec). Leaf size: 60� �
DSolve[y'[x] == (-2*x - 2*x^3 + x^6 - y[x] - 3*x^2*y[x] + 3*x^5*y[x] - x*y[x]^2 + 3*x^4*y[x]^2 + x^3*y[x]^3)/(x*(1 + x^2 + x*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x+ 1
−x+ x

√
−2x+ c1

y(x) → −x− 1
x+ x

√
−2x+ c1

y(x) → −x
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53.2.356 problem 932
Internal problem ID [8512]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 932.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class C]]

Solve

y′ −

(
27y3 + 27 e3x2

y + 18 e3x2
y2 + 3y3e3x2 + 27 e 9x2

2 + 27 e 9x2
2 y + 9 e 9x2

2 y2 + e 9x2
2 y3

)
e3x2

x e− 9x2
2

243y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 54� �
dsolve(diff(y(x),x) = 1/243*(27*y(x)^3+27*exp(3*x^2)*y(x)+18*exp(3*x^2)*y(x)^2+3*y(x)^3*exp(3*x^2)+27*exp(9/2*x^2)+27*exp(9/2*x^2)*y(x)+9*exp(9/2*x^2)*y(x)^2+exp(9/2*x^2)*y(x)^3)*exp(3*x^2)*x/y(x)/exp(9/2*x^2),y(x), singsol=all)� �
y(x) =

− 369 e 3x2
2

123 + 123 e 3x2
2 − 136RootOf

(
−41x2 − 50243409

(∫ _Z 1
9248_a3−1860867_a+1860867d_a

)
+ 27c1

)
3 Solution by Mathematica
Time used: 2.859 (sec). Leaf size: 3303� �
DSolve[y'[x] == (x*(27*E^((9*x^2)/2) + 27*E^(3*x^2)*y[x] + 27*E^((9*x^2)/2)*y[x] + 18*E^(3*x^2)*y[x]^2 + 9*E^((9*x^2)/2)*y[x]^2 + 27*y[x]^3 + 3*E^(3*x^2)*y[x]^3 + E^((9*x^2)/2)*y[x]^3))/(243*E^((3*x^2)/2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.2.357 problem 933
Internal problem ID [8513]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 933.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ + −x2 − xy − x3 − xy2 + 2yx2 ln(x)− x3 ln(x)2 − y3 + 3xy2 ln(x)− 3x2 ln(x)2y + x3 ln(x)3
x2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = -(-x^2-x*y(x)-x^3-x*y(x)^2+2*y(x)*x^2*ln(x)-x^3*ln(x)^2-y(x)^3+3*x*y(x)^2*ln(x)-3*x^2*ln(x)^2*y(x)+x^3*ln(x)^3)/x^2,y(x), singsol=all)� �

y(x) =
x
(
9 ln(x)− 3 + 29RootOf

(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

))
9
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3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 99� �
DSolve[y'[x] == (x^2 + x^3 + x^3*Log[x]^2 - x^3*Log[x]^3 + x*y[x] - 2*x^2*Log[x]*y[x] + 3*x^2*Log[x]^2*y[x] + x*y[x]^2 - 3*x*Log[x]*y[x]^2 + y[x]^3)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 3y(x)
x2 + 1−3 log(x)

x

3
√
29 3

√
1
x3

−#1


3
√
29 − 29#12

&


= 292/3

9 3

√
1
x3

+ c1, y(x)
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53.2.358 problem 934
Internal problem ID [8514]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 934.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ − x

2 − 1− y2 − x2y

4 + xy + x4

8 − x3

8 − x2

4 − y3 + 3x2y2

4 + 3xy2
2 − 3yx4

16 − 3x3y

4 + x6

64 + 3x5

32 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = 1/2*x+1+y(x)^2+1/4*x^2*y(x)-x*y(x)-1/8*x^4+1/8*x^3+1/4*x^2+y(x)^3-3/4*x^2*y(x)^2-3/2*x*y(x)^2+3/16*y(x)*x^4+3/4*x^3*y(x)-1/64*x^6-3/32*x^5,y(x), singsol=all)� �

y(x) = x2

4 + x

2 + RootOf
(
−x+ 2

(∫ _Z 1
2_a3 + 2_a2 + 1d_a

)
+ c1

)

3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 102� �
DSolve[y'[x] == 1 + x/2 + x^2/4 + x^3/8 - x^4/8 - (3*x^5)/32 - x^6/64 - x*y[x] + (x^2*y[x])/4 + (3*x^3*y[x])/4 + (3*x^4*y[x])/16 + y[x]^2 - (3*x*y[x]^2)/2 - (3*x^2*y[x]^2)/4 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−31
3 RootSum

−31#13 + 3 22/3 3
√
31 #1

− 31&,

log
(

3

√
2
31
(1
4(−3x2 − 6x+ 4) + 3y(x)

)
−#1

)
22/3 3

√
31 − 31#12

&

 = 1
9

(
31
2

)2/3

x+ c1, y(x)
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53.2.359 problem 935
Internal problem ID [8515]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 935.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ + x

2 − 1− y2 − 7x2y

2 + 2xy − 13x4

16 + 3x3

2 − x2 − y3 − 3x2y2

4 + 3xy2 − 3yx4

16 + 3x3y

2 − x6

64 + 3x5

16 = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 55� �
dsolve(diff(y(x),x) = -1/2*x+1+y(x)^2+7/2*x^2*y(x)-2*x*y(x)+13/16*x^4-3/2*x^3+x^2+y(x)^3+3/4*x^2*y(x)^2-3*x*y(x)^2+3/16*y(x)*x^4-3/2*x^3*y(x)+1/64*x^6-3/16*x^5,y(x), singsol=all)� �

y(x) = eRootOf
(
ln
(
e_Z−4

)
e_Z+c1e_Z−_Z e_Z+e_Zx−4 ln

(
e_Z−4

)
−4c1+4_Z−4x+4

)
4 − 1− x2

4 + x

3 Solution by Mathematica
Time used: 34.416 (sec). Leaf size: 248� �
DSolve[y'[x] == 1 - x/2 + x^2 - (3*x^3)/2 + (13*x^4)/16 - (3*x^5)/16 + x^6/64 - 2*x*y[x] + (7*x^2*y[x])/2 - (3*x^3*y[x])/2 + (3*x^4*y[x])/16 + y[x]^2 - 3*x*y[x]^2 + (3*x^2*y[x]^2)/4 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
2
(

1
4
(
3x2−12x+4

)
+3y(x)

3
√
2

+ 22/3
)(

22/3 − 22/3
(1
4(3x

2 − 12x+ 4) + 3y(x)
))((1

4(−3x2 + 12x− 4)− 3y(x) + 1
)
log
(
22/3 − 22/3

(1
4(3x

2 − 12x+ 4) + 3y(x)
))

+
(1
4(3x

2 − 12x+ 4) + 3y(x)− 1
)
log
(
2
(

1
4
(
3x2−12x+4

)
+3y(x)

3
√
2

+ 22/3
))

− 3
)

9
(
−
(1
4 (3x2 − 12x+ 4) + 3y(x)

)3 + 3
(1
4 (3x2 − 12x+ 4) + 3y(x)

)
− 2
) = 1

92
2/3x

+ c1, y(x)
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53.2.360 problem 936
Internal problem ID [8516]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 936.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ + x

4 − 1− y2 − 7x2y

16 + xy

2 − 5x4

128 + 5x3

64 − x2

16 − y3 − 3x2y2

8 + 3xy2
4 − 3yx4

64 + 3x3y

16 − x6

512 + 3x5

256 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = -1/4*x+1+y(x)^2+7/16*x^2*y(x)-1/2*x*y(x)+5/128*x^4-5/64*x^3+1/16*x^2+y(x)^3+3/8*x^2*y(x)^2-3/4*x*y(x)^2+3/64*y(x)*x^4-3/16*x^3*y(x)+1/512*x^6-3/256*x^5,y(x), singsol=all)� �

y(x) = −x2

8 + x

4 + RootOf
(
−x+ 4

(∫ _Z 1
4_a3 + 4_a2 + 3d_a

)
+ c1

)

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 99� �
DSolve[y'[x] == 1 - x/4 + x^2/16 - (5*x^3)/64 + (5*x^4)/128 - (3*x^5)/256 + x^6/512 - (x*y[x])/2 + (7*x^2*y[x])/16 - (3*x^3*y[x])/16 + (3*x^4*y[x])/64 + y[x]^2 - (3*x*y[x]^2)/4 + (3*x^2*y[x]^2)/8 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−89
3 RootSum

−89#13 + 6 3
√
178 #1

− 89&,

log
(

22/3
( 1
8
(
3x2−6x+8

)
+3y(x)

)
3
√
89

−#1
)

2 3
√
178 − 89#12

&

 = 892/3x
18 3

√
2

+ c1, y(x)
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53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.361 problem 937
Internal problem ID [8517]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 937.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − −2y − 2 ln (2x+ 1)− 2 + 2xy3 + y3 + 6y2 ln (2x+ 1)x+ 3y2 ln (2x+ 1) + 6y ln (2x+ 1)2 x+ 3y ln (2x+ 1)2 + 2 ln (2x+ 1)3 x+ ln (2x+ 1)3

(2x+ 1) (y + ln (2x+ 1) + 1) = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) = 1/(2*x+1)*(-2*y(x)-2*ln(2*x+1)-2+2*x*y(x)^3+y(x)^3+6*y(x)^2*ln(2*x+1)*x+3*y(x)^2*ln(2*x+1)+6*y(x)*ln(2*x+1)^2*x+3*y(x)*ln(2*x+1)^2+2*ln(2*x+1)^3*x+ln(2*x+1)^3)/(y(x)+ln(2*x+1)+1),y(x), singsol=all)� �

y(x) = −
√
c1 − 2x ln (2x+ 1)− ln (2x+ 1)− 1√

c1 − 2x − 1

y(x) = −
√
c1 − 2x ln (2x+ 1) + ln (2x+ 1) + 1√

c1 − 2x + 1

3 Solution by Mathematica
Time used: 0.503 (sec). Leaf size: 69� �
DSolve[y'[x] == (-2 - 2*Log[1 + 2*x] + Log[1 + 2*x]^3 + 2*x*Log[1 + 2*x]^3 - 2*y[x] + 3*Log[1 + 2*x]^2*y[x] + 6*x*Log[1 + 2*x]^2*y[x] + 3*Log[1 + 2*x]*y[x]^2 + 6*x*Log[1 + 2*x]*y[x]^2 + y[x]^3 + 2*x*y[x]^3)/((1 + 2*x)*(1 + Log[1 + 2*x] + y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − log(2x+ 1) + 1
−1 +

√
−2x+ c1

y(x) → − log(2x+ 1)− 1
1 +

√
−2x+ c1

y(x) → − log(2x+ 1)
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53.2.362 problem 938
Internal problem ID [8518]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 938.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − −x2 + x+ 1 + y2 + 5x2y − 2xy + 4x4 − 3x3 + y3 + 3x2y2 − 3xy2 + 3yx4 − 6x3y + x6 − 3x5

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = (-x^2+x+1+y(x)^2+5*x^2*y(x)-2*x*y(x)+4*x^4-3*x^3+y(x)^3+3*x^2*y(x)^2-3*x*y(x)^2+3*y(x)*x^4-6*x^3*y(x)+x^6-3*x^5)/x,y(x), singsol=all)� �

y(x) = −x2 + x− 1
3 +

29RootOf
(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ ln(x) + 3c1

)
9
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3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 108� �
DSolve[y'[x] == (1 + x - x^2 - 3*x^3 + 4*x^4 - 3*x^5 + x^6 - 2*x*y[x] + 5*x^2*y[x] - 6*x^3*y[x] + 3*x^4*y[x] + y[x]^2 - 3*x*y[x]^2 + 3*x^2*y[x]^2 + y[x]^3)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 3x2−3x+1
x

+ 3y(x)
x

3
√
29 3

√
1
x3

−#1


3
√
29 − 29#12

&


= 1

929
2/3
(

1
x3

)2/3

x2 log(x) + c1, y(x)
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53.2.363 problem 939
Internal problem ID [8519]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 939.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −32xy + 16x3 + 16x2 − 32x− 64y3 + 48x2y2 + 96xy2 − 12yx4 − 48x3y − 48x2y + x6 + 6x5 + 12x4

−64y + 16x2 + 32x− 64 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 70� �
dsolve(diff(y(x),x) = (-32*x*y(x)+16*x^3+16*x^2-32*x-64*y(x)^3+48*x^2*y(x)^2+96*x*y(x)^2-12*y(x)*x^4-48*x^3*y(x)-48*x^2*y(x)+x^6+6*x^5+12*x^4)/(-64*y(x)+16*x^2+32*x-64),y(x), singsol=all)� �

x+
2 ln

(
2
(
y(x)− x2

4 − x
2

)2
+ 2y(x)− x2

2 − x+ 1
)

5

−
2 arctan

(
−2y(x) + x2

2 + x− 1
)

5 −
4 ln

(
y(x)− x2

4 − x
2 − 1

)
5 − c1 = 0

3 Solution by Mathematica
Time used: 0.39 (sec). Leaf size: 136� �
DSolve[y'[x] == (-32*x + 16*x^2 + 16*x^3 + 12*x^4 + 6*x^5 + x^6 - 32*x*y[x] - 48*x^2*y[x] - 48*x^3*y[x] - 12*x^4*y[x] + 96*x*y[x]^2 + 48*x^2*y[x]^2 - 64*y[x]^3)/(-64 + 32*x + 16*x^2 - 64*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
2
5RootSum

[
#14 + 4#13 − 8#12y(x)− 16#1y(x)− 8#1+ 16y(x)2 + 16y(x)

+ 8&,
#12(− log(x−#1)) + 4y(x) log(x−#1)− 2#1 log(x−#1) + 3 log(x−#1)

−#12 − 2#1+ 4y(x) + 2
&
]

− 4
5 log

(
x2 − 4y(x) + 2x+ 4

)
+ x = c1, y(x)

]
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53.2.364 problem 940
Internal problem ID [8520]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 940.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_Abel, 2nd type, class C], [_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ − y ln(x)x+ ln(x)x2 − 2xy − x2 − y2 − y3 + 3xy2 ln(x)− 3x2 ln(x)2y + x3 ln(x)3
x (−y + x ln(x)− x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 63� �
dsolve(diff(y(x),x) = 1/x*(y(x)*ln(x)*x+x^2*ln(x)-2*x*y(x)-x^2-y(x)^2-y(x)^3+3*x*y(x)^2*ln(x)-3*x^2*ln(x)^2*y(x)+x^3*ln(x)^3)/(-y(x)+x*ln(x)-x),y(x), singsol=all)� �

y(x) =
x
(√

c1 − 2x ln(x)− ln(x) + 1
)

√
c1 − 2x − 1

y(x) =
x
(√

c1 − 2x ln(x) + ln(x)− 1
)

√
c1 − 2x + 1

3 Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 57� �
DSolve[y'[x] == (-x^2 + x^2*Log[x] + x^3*Log[x]^3 - 2*x*y[x] + x*Log[x]*y[x] - 3*x^2*Log[x]^2*y[x] - y[x]^2 + 3*x*Log[x]*y[x]^2 - y[x]^3)/(x*(-x + x*Log[x] - y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
log(x)− 1

1 +
√
−2x+ c1

)
y(x) → x

(
log(x) + 1

−1 +
√
−2x+ c1

)
y(x) → x log(x)
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53.2.365 problem 941
Internal problem ID [8521]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 941.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −32xy − 72x3 + 32x2 − 32x+ 64y3 + 48x2y2 − 192xy2 + 12yx4 − 96x3y + 192x2y + x6 − 12x5 + 48x4

64y + 16x2 − 64x+ 64 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (-32*x*y(x)-72*x^3+32*x^2-32*x+64*y(x)^3+48*x^2*y(x)^2-192*x*y(x)^2+12*y(x)*x^4-96*x^3*y(x)+192*x^2*y(x)+x^6-12*x^5+48*x^4)/(64*y(x)+16*x^2-64*x+64),y(x), singsol=all)� �

y(x) = −x2

4 + x+RootOf
(
−x+

∫ _Z _a + 1
_a3 − _a − 1d_a + c1

)

3 Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 53� �
DSolve[y'[x] == (-32*x + 32*x^2 - 72*x^3 + 48*x^4 - 12*x^5 + x^6 - 32*x*y[x] + 192*x^2*y[x] - 96*x^3*y[x] + 12*x^4*y[x] - 192*x*y[x]^2 + 48*x^2*y[x]^2 + 64*y[x]^3)/(64 - 64*x + 16*x^2 + 64*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x− 8RootSum

[
11776#13 − 40#1

− 1&,#1 log
(
17664#12 − 1472#1+ 11x2 + 44y(x)− 44x− 40

)
&
]
= c1, y(x)

]
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53.2.366 problem 942
Internal problem ID [8522]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 942.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ + y2 + 2xy + x2 + e
2(x−y)3(x+y)3

x2−y2−1

−y2 − 2xy − x2 + e
2(x−y)3(x+y)3

x2−y2−1

= 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -(y(x)^2+2*x*y(x)+x^2+exp(2*(x-y(x))^3*(x+y(x))^3/(-y(x)^2+x^2-1)))/(-y(x)^2-2*x*y(x)-x^2+exp(2*(x-y(x))^3*(x+y(x))^3/(-y(x)^2+x^2-1))),y(x), singsol=all)� �

y(x) = e
RootOf

−_Z+
∫ e2_Z−2 e_Zx 1

e
2_a3
_a+1 +_a

d_a+c1


− x
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3 Solution by Mathematica
Time used: 2.929 (sec). Leaf size: 349� �
DSolve[y'[x] == (-E^((2*(x - y[x])^3*(x + y[x])^3)/(-1 + x^2 - y[x]^2)) - x^2 - 2*x*y[x] - y[x]^2)/(E^((2*(x - y[x])^3*(x + y[x])^3)/(-1 + x^2 - y[x]^2)) - x^2 - 2*x*y[x] - y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

− 2K[2]
−x2 + exp

(
2(x−K[2])3(x+K[2])3

x2−K[2]2−1

)
+K[2]2

−
∫ x

1

2K[1]
(
−2K[2]− exp

(
2(K[1]−K[2])3(K[1]+K[2])3

K[1]2−K[2]2−1

)(
6(K[1]+K[2])2(K[1]−K[2])3

K[1]2−K[2]2−1 + 4K[2](K[1]+K[2])3(K[1]−K[2])3

(K[1]2−K[2]2−1)2 − 6(K[1]+K[2])3(K[1]−K[2])2
K[1]2−K[2]2−1

))
(
K[1]2 − exp

(
2(K[1]−K[2])3(K[1]+K[2])3

K[1]2−K[2]2−1

)
−K[2]2

)2 − 1
(K[1] +K[2])2

 dK[1]

+ 1
x+K[2]

 dK[2]

+
∫ x

1

 1
K[1] + y(x) −

2K[1]
K[1]2 − exp

(
2(K[1]−y(x))3(K[1]+y(x))3

K[1]2−y(x)2−1

)
− y(x)2

 dK[1] = c1, y(x)



11021



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.367 problem 943
Internal problem ID [8523]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 943.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −128xy − 24x3 + 32x2 − 128x+ 512y3 + 192x2y2 − 384xy2 + 24yx4 − 96x3y + 96x2y + x6 − 6x5 + 12x4

512y + 64x2 − 128x+ 512 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = (-128*x*y(x)-24*x^3+32*x^2-128*x+512*y(x)^3+192*x^2*y(x)^2-384*x*y(x)^2+24*y(x)*x^4-96*x^3*y(x)+96*x^2*y(x)+x^6-6*x^5+12*x^4)/(512*y(x)+64*x^2-128*x+512),y(x), singsol=all)� �

y(x) = −x2

8 + x

4 + RootOf
(
−x+

∫ _Z 4_a + 4
4_a3 − _a − 1d_a + c1

)

3 Solution by Mathematica
Time used: 0.36 (sec). Leaf size: 53� �
DSolve[y'[x] == (-128*x + 32*x^2 - 24*x^3 + 12*x^4 - 6*x^5 + x^6 - 128*x*y[x] + 96*x^2*y[x] - 96*x^3*y[x] + 24*x^4*y[x] - 384*x*y[x]^2 + 192*x^2*y[x]^2 + 512*y[x]^3)/(512 - 128*x + 64*x^2 + 512*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
Solve

[
x− 16RootSum

[
6656#13 − 23#1

− 1&,#1 log
(
79872#12 − 18304#1+ 181x2 + 1448y(x)− 362x− 184

)
&
]
= c1, y(x)

]
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53.2.368 problem 944
Internal problem ID [8524]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 944.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −32yax− 8x3a2 − 16ab x2 − 32ax+ 64y3 + 48a x2y2 + 96y2bx+ 12ya2x4 + 48ya x3b+ 48yb2x2 + a3x6 + 6a2x5b+ 12b2x4a+ 8b3x3

64y + 16x2a+ 32bx+ 64 = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 47� �
dsolve(diff(y(x),x) = (-32*y(x)*a*x-8*a^2*x^3-16*a*x^2*b-32*a*x+64*y(x)^3+48*x^2*a*y(x)^2+96*y(x)^2*b*x+12*y(x)*a^2*x^4+48*y(x)*a*x^3*b+48*y(x)*b^2*x^2+a^3*x^6+6*a^2*x^5*b+12*a*x^4*b^2+8*b^3*x^3)/(64*y(x)+16*a*x^2+32*b*x+64),y(x), singsol=all)� �

y(x) = −a x2

4 − bx

2 + RootOf
(
bx+ 2

(∫ _Z
− b(_a + 1)
2_a3 + _ab+ b

d_a
)
+ 2c1

)

3 Solution by Mathematica
Time used: 1.135 (sec). Leaf size: 233� �
DSolve[y'[x] == (-32*a*x - 16*a*b*x^2 - 8*a^2*x^3 + 8*b^3*x^3 + 12*a*b^2*x^4 + 6*a^2*b*x^5 + a^3*x^6 - 32*a*x*y[x] + 48*b^2*x^2*y[x] + 48*a*b*x^3*y[x] + 12*a^2*x^4*y[x] + 96*b*x*y[x]^2 + 48*a*x^2*y[x]^2 + 64*y[x]^3)/(64 + 32*b*x + 16*a*x^2 + 64*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x− 4RootSum

[
#16a3 + 6#15a2b+ 12#14a2y(x) + 12#14ab2 + 48#13aby(x)

+ 8#13b3 + 8#12ab+ 48#12ay(x)2 + 48#12b2y(x) + 16#1b2 + 96#1by(x)2 + 32by(x) + 32b

+64y(x)3&,
#12a log(x−#1) + 2#1b log(x−#1) + 4y(x) log(x−#1) + 4 log(x−#1)
3#14a2 + 12#13ab+ 24#12ay(x) + 12#12b2 + 48#1by(x) + 8b+ 48y(x)2

&
]
= c1, y(x)

]
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53.2.369 problem 945
Internal problem ID [8525]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 945.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, [_Abel, 2nd type, class C]]

Solve

y′ − −32xy − 8x3 − 16x2a− 32x+ 64y3 + 48x2y2 + 96y2ax+ 12yx4 + 48ya x3 + 48a2x2y + x6 + 6a x5 + 12a2x4 + 8a3x3

64y + 16x2 + 32ax+ 64 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (-32*x*y(x)-8*x^3-16*a*x^2-32*x+64*y(x)^3+48*x^2*y(x)^2+96*a*x*y(x)^2+12*y(x)*x^4+48*y(x)*a*x^3+48*a^2*x^2*y(x)+x^6+6*x^5*a+12*a^2*x^4+8*a^3*x^3)/(64*y(x)+16*x^2+32*a*x+64),y(x), singsol=all)� �

y(x) = −x2

4 − ax

2 + RootOf
(
−x+

∫ _Z 2_a + 2
2_a3 + _aa+ a

d_a + c1

)

3 Solution by Mathematica
Time used: 0.88 (sec). Leaf size: 213� �
DSolve[y'[x] == (-32*x - 16*a*x^2 - 8*x^3 + 8*a^3*x^3 + 12*a^2*x^4 + 6*a*x^5 + x^6 - 32*x*y[x] + 48*a^2*x^2*y[x] + 48*a*x^3*y[x] + 12*x^4*y[x] + 96*a*x*y[x]^2 + 48*x^2*y[x]^2 + 64*y[x]^3)/(64 + 32*a*x + 16*x^2 + 64*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x− 4RootSum

[
#16 + 6#15a+ 12#14a2 + 12#14y(x) + 8#13a3 + 48#13ay(x)

+ 48#12a2y(x) + 8#12a+ 48#12y(x)2 + 16#1a2 + 96#1ay(x)2 + 32ay(x) + 32a

+64y(x)3&,
#12 log(x−#1) + 2#1a log(x−#1) + 4y(x) log(x−#1) + 4 log(x−#1)
3#14 + 12#13a+ 12#12a2 + 24#12y(x) + 48#1ay(x) + 8a+ 48y(x)2

&
]
= c1, y(x)

]
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53.2.370 problem 946
Internal problem ID [8526]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 946.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ −

(
e−3x2

x6 − 6 e−2x2
x4y − 4 e−2x2

x4 + 12x2e−x2
y2 + 8x2e−x2

y + 4x2e−2x2 + 8x2e−x2 − 8y3 − 8 e−x2
y − 8 e−x2

)
x

−8y + 4x2e−x2 − 8 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 100� �
dsolve(diff(y(x),x) = (-8*exp(-x^2)*y(x)+4*x^2*exp(-x^2)^2-8*exp(-x^2)+8*x^2*exp(-x^2)*y(x)-4*x^4*exp(-x^2)^2+8*x^2*exp(-x^2)-8*y(x)^3+12*x^2*exp(-x^2)*y(x)^2-6*y(x)*x^4*exp(-x^2)^2+x^6*exp(-x^2)^3)*x/(-8*y(x)+4*x^2*exp(-x^2)-8),y(x), singsol=all)� �

y(x) = e−x2√−x2 + c1 x2 − x2e−x2 + 2
2
√

−x2 + c1 − 2

y(x) = e−x2√−x2 + c1 x2 + x2e−x2 − 2
2
√
−x2 + c1 + 2

3 Solution by Mathematica
Time used: 1.118 (sec). Leaf size: 93� �
DSolve[y'[x] == (x*(-8/E^x^2 + (4*x^2)/E^(2*x^2) + (8*x^2)/E^x^2 - (4*x^4)/E^(2*x^2) + x^6/E^(3*x^2) - (8*y[x])/E^x^2 + (8*x^2*y[x])/E^x^2 - (6*x^4*y[x])/E^(2*x^2) + (12*x^2*y[x]^2)/E^x^2 - 8*y[x]^3))/(-8 + (4*x^2)/E^x^2 - 8*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−x2
x2 + 8

−8 +
√

−64x2 + c1

y(x) → 1
2e

−x2
x2 − 8

8 +
√
−64x2 + c1

y(x) → 1
2e

−x2
x2
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53.2.371 problem 947
Internal problem ID [8527]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 947.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − 2x2 cos(x) + 2 sin(x)x3 − 2x sin(x) + 2x+ 2y2x2 − 4y sin(x)x+ 4y cos(x)x2 + 4yx+ 3− cos (2x)− 2 sin (2x)x− 4 sin(x) + x2 cos (2x) + x2 + 4x cos(x)
2x3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = 1/2*(2*x^2*cos(x)+2*sin(x)*x^3-2*x*sin(x)+2*x+2*x^2*y(x)^2-4*y(x)*sin(x)*x+4*y(x)*cos(x)*x^2+4*x*y(x)+3-cos(2*x)-2*sin(2*x)*x-4*sin(x)+x^2*cos(2*x)+x^2+4*cos(x)*x)/x^3,y(x), singsol=all)� �

y(x) = −

(
2 cos(x)

x
− 2 sin(x)

x2 + 2
x2

)
x

2 + 1
c1 − ln(x)

3 Solution by Mathematica
Time used: 0.628 (sec). Leaf size: 45� �
DSolve[y'[x] == (3/2 + x + x^2/2 + 2*x*Cos[x] + x^2*Cos[x] - Cos[2*x]/2 + (x^2*Cos[2*x])/2 - 2*Sin[x] - x*Sin[x] + x^3*Sin[x] - x*Sin[2*x] + 2*x*y[x] + 2*x^2*Cos[x]*y[x] - 2*x*Sin[x]*y[x] + x^2*y[x]^2)/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(x)− x cos(x)− 1
x

+ 1
− log(x) + c1

y(x) → sin(x)− x cos(x)− 1
x
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53.2.372 problem 948
Internal problem ID [8528]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 948.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + 216y
−216y4 − 252y3 − 396y2 − 216y + 36x2 − 72xy + 60y5 − 36xy3 − 72xy2 − 24xy4 + 4y8 + 12y7 + 33y6 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 68� �
dsolve(diff(y(x),x) = -216*y(x)/(-216*y(x)^4-252*y(x)^3-396*y(x)^2-216*y(x)+36*x^2-72*x*y(x)+60*y(x)^5-36*x*y(x)^3-72*x*y(x)^2-24*x*y(x)^4+4*y(x)^8+12*y(x)^7+33*y(x)^6),y(x), singsol=all)� �
y(x)
= eRootOf

(
−12c1e4_Z−2 e4_Z_Z−18c1e3_Z−3 e3_Z_Z−36c1e2_Z−6 e2_Z_Z−36c1e_Z−6_Z e_Z+36xc1+6_Zx−36

)

3 Solution by Mathematica
Time used: 0.505 (sec). Leaf size: 39� �
DSolve[y'[x] == (-216*y[x])/(36*x^2 - 216*y[x] - 72*x*y[x] - 396*y[x]^2 - 72*x*y[x]^2 - 252*y[x]^3 - 36*x*y[x]^3 - 216*y[x]^4 - 24*x*y[x]^4 + 60*y[x]^5 + 33*y[x]^6 + 12*y[x]^7 + 4*y[x]^8),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[

36
y(x) (2y(x)3 + 3y(x)2 + 6y(x) + 6)− 6x + log(y(x)) = c1, y(x)

]
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53.2.373 problem 949
Internal problem ID [8529]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 949.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class C]]

Solve

y′ − x2y + x4 + 2x3 − 3x2 + xy + x+ y3 + 3x2y2 − 3xy2 + 3yx4 − 6x3y + x6 − 3x5

x (y + x2 − x+ 1) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 97� �
dsolve(diff(y(x),x) = (x^2*y(x)+x^4+2*x^3-3*x^2+x*y(x)+x+y(x)^3+3*x^2*y(x)^2-3*x*y(x)^2+3*y(x)*x^4-6*x^3*y(x)+x^6-3*x^5)/x/(y(x)+x^2-x+1),y(x), singsol=all)� �

y(x) = −
√

c1 − 2 ln(x) x2 −
√

c1 − 2 ln(x) x− x2 + x− 1
−1 +

√
c1 − 2 ln(x)

y(x) = −
√

c1 − 2 ln(x) x2 −
√

c1 − 2 ln(x) x+ x2 − x+ 1
1 +

√
c1 − 2 ln(x)

3 Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 65� �
DSolve[y'[x] == (x - 3*x^2 + 2*x^3 + x^4 - 3*x^5 + x^6 + x*y[x] + x^2*y[x] - 6*x^3*y[x] + 3*x^4*y[x] - 3*x*y[x]^2 + 3*x^2*y[x]^2 + y[x]^3)/(x*(1 - x + x^2 + y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 + x+ 1
−1 +

√
−2 log(x) + c1

y(x) → −x2 + x− 1
1 +

√
−2 log(x) + c1

y(x) → −((x− 1)x)

11028



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.374 problem 950
Internal problem ID [8530]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 950.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ + ax

2 − 1− y2 − a x2y

2 − bxy − a2x4

16 − ab x3

4 − b2x2

4 − y3 − 3a x2y2

4 − 3y2bx
2 − 3ya2x4

16 − 3ya x3b

4 − 3yb2x2

4 − a3x6

64 − 3a2x5b

32 − 3b2x4a

16 − b3x3

8 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 42� �
dsolve(diff(y(x),x) = -1/2*a*x+1+y(x)^2+1/2*a*x^2*y(x)+b*x*y(x)+1/16*a^2*x^4+1/4*a*x^3*b+1/4*b^2*x^2+y(x)^3+3/4*x^2*a*y(x)^2+3/2*y(x)^2*b*x+3/16*y(x)*a^2*x^4+3/4*y(x)*a*x^3*b+3/4*y(x)*b^2*x^2+1/64*a^3*x^6+3/32*a^2*x^5*b+3/16*a*x^4*b^2+1/8*b^3*x^3,y(x), singsol=all)� �

y(x) = −a x2

4 − bx

2 + RootOf
(
−x+ 2

(∫ _Z 1
2_a3 + 2_a2 + b+ 2d_a

)
+ c1

)

3 Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 141� �
DSolve[y'[x] == 1 - (a*x)/2 + (b^2*x^2)/4 + (a*b*x^3)/4 + (b^3*x^3)/8 + (a^2*x^4)/16 + (3*a*b^2*x^4)/16 + (3*a^2*b*x^5)/32 + (a^3*x^6)/64 + b*x*y[x] + (a*x^2*y[x])/2 + (3*b^2*x^2*y[x])/4 + (3*a*b*x^3*y[x])/4 + (3*a^2*x^4*y[x])/16 + y[x]^2 + (3*b*x*y[x]^2)/2 + (3*a*x^2*y[x]^2)/4 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−1
3(27b

+58)2/3RootSum

#13(27b+58)2/3−3 22/3#1+(27b+58)2/3&,

log
( 3
√
2 ( 14 (3ax2+6bx+4

)
+3y(x)

)
3
√
27b+ 58

−#1
)

22/3 −#12(27b+ 58)2/3
&

= (27b+ 58)2/3x
9 22/3 +c1, y(x)
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53.2.375 problem 951
Internal problem ID [8531]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 951.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ + x

2 − 1− y2 − x2y

2 − yax− x4

16 − x3a

4 − a2x2

4 − y3 − 3x2y2

4 − 3y2ax
2 − 3yx4

16 − 3ya x3

4 − 3a2x2y

4 − x6

64 − 3a x5

32 − 3a2x4

16 − a3x3

8 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = -1/2*x+1+y(x)^2+1/2*x^2*y(x)+y(x)*a*x+1/16*x^4+1/4*x^3*a+1/4*a^2*x^2+y(x)^3+3/4*x^2*y(x)^2+3/2*a*x*y(x)^2+3/16*y(x)*x^4+3/4*y(x)*a*x^3+3/4*a^2*x^2*y(x)+1/64*x^6+3/32*x^5*a+3/16*a^2*x^4+1/8*a^3*x^3,y(x), singsol=all)� �

y(x) = −x2

4 − ax

2 + RootOf
(
−x+ 2

(∫ _Z 1
2_a3 + 2_a2 + a+ 2d_a

)
+ c1

)

3 Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 140� �
DSolve[y'[x] == 1 - x/2 + (a^2*x^2)/4 + (a*x^3)/4 + (a^3*x^3)/8 + x^4/16 + (3*a^2*x^4)/16 + (3*a*x^5)/32 + x^6/64 + a*x*y[x] + (x^2*y[x])/2 + (3*a^2*x^2*y[x])/4 + (3*a*x^3*y[x])/4 + (3*x^4*y[x])/16 + y[x]^2 + (3*a*x*y[x]^2)/2 + (3*x^2*y[x]^2)/4 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−1
3(27a

+58)2/3RootSum

#13(27a+58)2/3−3 22/3#1+(27a+58)2/3&,

log
( 3
√
2 ( 14 (6ax+3x2+4

)
+3y(x)

)
3
√
27a+ 58

−#1
)

22/3 −#12(27a+ 58)2/3
&

= (27a+ 58)2/3x
9 22/3 +c1, y(x)
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53.2.376 problem 952
Internal problem ID [8532]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 952.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)*y+H(x)]]]

Solve

y′ + −y + x2
√

x2 + y2 − x
√

x2 + y2 y + x4
√

x2 + y2 − x3
√

x2 + y2 y + x5
√

x2 + y2 − x4
√

x2 + y2 y

x
= 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 65� �
dsolve(diff(y(x),x) = -(-y(x)+(y(x)^2+x^2)^(1/2)*x^2-x*(y(x)^2+x^2)^(1/2)*y(x)+x^4*(y(x)^2+x^2)^(1/2)-x^3*(y(x)^2+x^2)^(1/2)*y(x)+x^5*(y(x)^2+x^2)^(1/2)-x^4*(y(x)^2+x^2)^(1/2)*y(x))/x,y(x), singsol=all)� �

ln

2x
(√

2y(x)2 + 2x2 + y(x) + x
)

−x+ y(x)

+
√
2 x5

5 +
√
2 x4

4 +
√
2 x2

2 − ln(x)− c1 = 0

3 Solution by Mathematica
Time used: 2.157 (sec). Leaf size: 95� �
DSolve[y'[x] == (y[x] - x^2*Sqrt[x^2 + y[x]^2] - x^4*Sqrt[x^2 + y[x]^2] - x^5*Sqrt[x^2 + y[x]^2] + x*y[x]*Sqrt[x^2 + y[x]^2] + x^3*y[x]*Sqrt[x^2 + y[x]^2] + x^4*y[x]*Sqrt[x^2 + y[x]^2])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

√
2 tanh

(
4x5 + 5x4 + 10x2 + 20c1

20
√
2

)
− 1

1 +
√
2 tanh

(
4x5+5x4+10x2+20c1

20
√
2

)

+ 1


y(x) → x
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53.2.377 problem 953
Internal problem ID [8533]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 953.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ − y(ln(x) + ln(y)− 1 + ln(x)2x+ 2x ln(y) ln(x) + x ln(y)2 + x3 ln(x)2 + 2x3 ln(y) ln(x) + x3 ln(y)2 + x4 ln(x)2 + 2x4 ln(y) ln(x) + x4 ln(y)2)
x

= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 145� �
dsolve(diff(y(x),x) = y(x)*(ln(x)+ln(y(x))-1+x*ln(x)^2+2*x*ln(y(x))*ln(x)+x*ln(y(x))^2+x^3*ln(x)^2+2*x^3*ln(y(x))*ln(x)+x^3*ln(y(x))^2+x^4*ln(x)^2+2*x^4*ln(y(x))*ln(x)+x^4*ln(y(x))^2)/x,y(x), singsol=all)� �
y(x)

= x
− 4x5

4x5+5x4+10x2+20c1 x
− 5x4

4x5+5x4+10x2+20c1 x
− 10x2

4x5+5x4+10x2+20c1 x
− 20c1

4x5+5x4+10x2+20c1 e−
20x

4x5+5x4+10x2+20c1

3 Solution by Mathematica
Time used: 0.536 (sec). Leaf size: 43� �
DSolve[y'[x] == ((-1 + Log[x] + x*Log[x]^2 + x^3*Log[x]^2 + x^4*Log[x]^2 + Log[y[x]] + 2*x*Log[x]*Log[y[x]] + 2*x^3*Log[x]*Log[y[x]] + 2*x^4*Log[x]*Log[y[x]] + x*Log[y[x]]^2 + x^3*Log[y[x]]^2 + x^4*Log[y[x]]^2)*y[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 20x

4x5+5x4+10x2+20c1

x

y(x) → 1
x
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53.2.378 problem 954
Internal problem ID [8534]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 954.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − 150x3 + 125
√
x + 125 + 125y2 − 100x3y − 500y

√
x + 20x6 + 200x 7

2 + 500x+ 125y3 − 150x3y2 − 750y2
√
x + 60yx6 + 600yx 7

2 + 1500xy − 8x9 − 120x 13
2 − 600x4 − 1000x 3

2

125x = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 53� �
dsolve(diff(y(x),x) = 1/125*(150*x^3+125*x^(1/2)+125+125*y(x)^2-100*x^3*y(x)-500*y(x)*x^(1/2)+20*x^6+200*x^(7/2)+500*x+125*y(x)^3-150*x^3*y(x)^2-750*y(x)^2*x^(1/2)+60*y(x)*x^6+600*y(x)*x^(7/2)+1500*x*y(x)-8*x^9-120*x^(13/2)-600*x^4-1000*x^(3/2))/x,y(x), singsol=all)� �
y(x)

=
18x 7

2 + 145RootOf
(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ ln(x) + 3c1

)√
x − 15

√
x + 90x

45
√
x
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3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 115� �
DSolve[y'[x] == (1 + Sqrt[x] + 4*x - 8*x^(3/2) + (6*x^3)/5 + (8*x^(7/2))/5 - (24*x^4)/5 + (4*x^6)/25 - (24*x^(13/2))/25 - (8*x^9)/125 - 4*Sqrt[x]*y[x] + 12*x*y[x] - (4*x^3*y[x])/5 + (24*x^(7/2)*y[x])/5 + (12*x^6*y[x])/25 + y[x]^2 - 6*Sqrt[x]*y[x]^2 - (6*x^3*y[x]^2)/5 + y[x]^3)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 −6x3−30
√
x +5

5x + 3y(x)
x

3
√
29 3

√
1
x3

−#1


3
√
29 − 29#12

&


= 1

929
2/3
(

1
x3

)2/3

x2 log(x) + c1, y(x)



11034



53.2. Chapter 1, Additional non-linear . . . CHAPTER 53. DIFFERENTIAL . . .

53.2.379 problem 955
Internal problem ID [8535]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 955.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class C]]

Solve

y′ − −150x3y + 60x6 + 350x 7
2 − 150x3 − 125y

√
x + 250x− 125

√
x − 125y3 + 150x3y2 + 750y2

√
x − 60yx6 − 600yx 7

2 − 1500xy + 8x9 + 120x 13
2 + 600x4 + 1000x 3

2

25
(
−5y + 2x3 + 10

√
x − 5

)
x

= 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 111� �
dsolve(diff(y(x),x) = 1/25*(-150*x^3*y(x)+60*x^6+350*x^(7/2)-150*x^3-125*y(x)*x^(1/2)+250*x-125*x^(1/2)-125*y(x)^3+150*x^3*y(x)^2+750*y(x)^2*x^(1/2)-60*y(x)*x^6-600*y(x)*x^(7/2)-1500*x*y(x)+8*x^9+120*x^(13/2)+600*x^4+1000*x^(3/2))/(-5*y(x)+2*x^3+10*x^(1/2)-5)/x,y(x), singsol=all)� �

y(x) = 2
√

c1 − 2 ln(x) x3 − 2x3 + 10
√

c1 − 2 ln(x)
√
x − 10

√
x + 5

−5 + 5
√
c1 − 2 ln(x)

y(x) = 2
√

c1 − 2 ln(x) x3 + 2x3 + 10
√
c1 − 2 ln(x)

√
x + 10

√
x − 5

5 + 5
√
c1 − 2 ln(x)

3 Solution by Mathematica
Time used: 0.634 (sec). Leaf size: 92� �
DSolve[y'[x] == (-5*Sqrt[x] + 10*x + 40*x^(3/2) - 6*x^3 + 14*x^(7/2) + 24*x^4 + (12*x^6)/5 + (24*x^(13/2))/5 + (8*x^9)/25 - 5*Sqrt[x]*y[x] - 60*x*y[x] - 6*x^3*y[x] - 24*x^(7/2)*y[x] - (12*x^6*y[x])/5 + 30*Sqrt[x]*y[x]^2 + 6*x^3*y[x]^2 - 5*y[x]^3)/(x*(-5 + 10*Sqrt[x] + 2*x^3 - 5*y[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2x3

5 + 2
√
x − 125

125 +
√

−31250 log(x) + c1

y(x) → 2x3

5 + 2
√
x + 125

−125 +
√
−31250 log(x) + c1

y(x) → 2
5
(
x3 + 5

√
x
)
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53.2.380 problem 956
Internal problem ID [8536]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 956.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y

(
−1− x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2 − x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2 ln(x) + x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y + 2x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y ln(x) + x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1x2y ln(x)2

)
(ln(x) + 1) x = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 188� �
dsolve(diff(y(x),x) = 1/(1+ln(x))*y(x)*(-1-x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*x^2-x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*x^2*ln(x)+x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*x^2*y(x)+2*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*x^2*y(x)*ln(x)+x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*x^2*y(x)*ln(x)^2)/x,y(x), singsol=all)� �
y(x)

= e−x4
4

e−
x4 ln(x)+x4+4 ln(ln(x)+1) ln(x)−8 ln(x)2+4 ln(ln(x)+1)

4(ln(x)+1) x− 2 ln(x)
ln(x)+1 ln(x)2 + 2 e−

x4 ln(x)+x4+4 ln(ln(x)+1) ln(x)−8 ln(x)2+4 ln(ln(x)+1)
4(ln(x)+1) x− 2 ln(x)

ln(x)+1 ln(x) + e−
x4 ln(x)+x4+4 ln(ln(x)+1) ln(x)−8 ln(x)2+4 ln(ln(x)+1)

4(ln(x)+1) x− 2 ln(x)
ln(x)+1 + ln(x)c1 + c1

3 Solution by Mathematica
Time used: 1.65 (sec). Leaf size: 32� �
DSolve[y'[x] == (y[x]*(-1 - E^((2*Log[x]^2)/(1 + Log[x]))*x^(2 + 2/(1 + Log[x])) - E^((2*Log[x]^2)/(1 + Log[x]))*x^(2 + 2/(1 + Log[x]))*Log[x] + E^((2*Log[x]^2)/(1 + Log[x]))*x^(2 + 2/(1 + Log[x]))*y[x] + 2*E^((2*Log[x]^2)/(1 + Log[x]))*x^(2 + 2/(1 + Log[x]))*Log[x]*y[x] + E^((2*Log[x]^2)/(1 + Log[x]))*x^(2 + 2/(1 + Log[x]))*Log[x]^2*y[x]))/(x*(1 + Log[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
c1e

x4
4 (log(x) + 1) + log(x) + 1

y(x) → 0
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53.2.381 problem 957
Internal problem ID [8537]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 957.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

y′ −
y

(
−1− x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1 − x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1 ln(x) + x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y + 2x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y ln(x) + x3x

2
ln(x)+1 e

2 ln(x)2
ln(x)+1y ln(x)2

)
(ln(x) + 1) x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 188� �
dsolve(diff(y(x),x) = 1/(1+ln(x))*y(x)*(-1-x^3*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)-x^3*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*ln(x)+x^3*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*y(x)+2*x^3*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*y(x)*ln(x)+x^3*x^(2/(1+ln(x)))*exp(2/(1+ln(x))*ln(x)^2)*y(x)*ln(x)^2)/x,y(x), singsol=all)� �
y(x)

= e−x5
5

ln(x)2e−
x5 ln(x)+x5+5 ln(ln(x)+1) ln(x)−10 ln(x)2+5 ln(ln(x)+1)

5(ln(x)+1) x− 2 ln(x)
ln(x)+1 + 2 ln(x)e−

x5 ln(x)+x5+5 ln(ln(x)+1) ln(x)−10 ln(x)2+5 ln(ln(x)+1)
5(ln(x)+1) x− 2 ln(x)

ln(x)+1 + ln(x)c1 + e−
x5 ln(x)+x5+5 ln(ln(x)+1) ln(x)−10 ln(x)2+5 ln(ln(x)+1)

5(ln(x)+1) x− 2 ln(x)
ln(x)+1 + c1

3 Solution by Mathematica
Time used: 1.664 (sec). Leaf size: 32� �
DSolve[y'[x] == (y[x]*(-1 - E^((2*Log[x]^2)/(1 + Log[x]))*x^(3 + 2/(1 + Log[x])) - E^((2*Log[x]^2)/(1 + Log[x]))*x^(3 + 2/(1 + Log[x]))*Log[x] + E^((2*Log[x]^2)/(1 + Log[x]))*x^(3 + 2/(1 + Log[x]))*y[x] + 2*E^((2*Log[x]^2)/(1 + Log[x]))*x^(3 + 2/(1 + Log[x]))*Log[x]*y[x] + E^((2*Log[x]^2)/(1 + Log[x]))*x^(3 + 2/(1 + Log[x]))*Log[x]^2*y[x]))/(x*(1 + Log[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
c1e

x5
5 (log(x) + 1) + log(x) + 1

y(x) → 0
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53.2.382 problem 958
Internal problem ID [8538]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 958.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − 2x+ 4y ln (2x+ 1)x+ 6y2 ln (2x+ 1)x+ 6y ln (2x+ 1)2 x+ 2 ln (2x+ 1)3 x+ 2xy3 + 2 ln (2x+ 1)2 x+ 2xy2 − 1 + 3y2 ln (2x+ 1) + 3y ln (2x+ 1)2 + y2 + y3 + 2y ln (2x+ 1) + ln (2x+ 1)2 + ln (2x+ 1)3

2x+ 1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = 1/(2*x+1)*(2*x+4*y(x)*ln(2*x+1)*x+6*y(x)^2*ln(2*x+1)*x+6*y(x)*ln(2*x+1)^2*x+2*ln(2*x+1)^3*x+2*x*y(x)^3+2*ln(2*x+1)^2*x+2*x*y(x)^2-1+3*y(x)^2*ln(2*x+1)+3*y(x)*ln(2*x+1)^2+y(x)^2+y(x)^3+2*y(x)*ln(2*x+1)+ln(2*x+1)^2+ln(2*x+1)^3),y(x), singsol=all)� �

y(x) = − ln (2x+ 1)− 1
3 +

29RootOf
(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ x+ 3c1

)
9

3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 82� �
DSolve[y'[x] == (-1 + 2*x + Log[1 + 2*x]^2 + 2*x*Log[1 + 2*x]^2 + Log[1 + 2*x]^3 + 2*x*Log[1 + 2*x]^3 + 2*Log[1 + 2*x]*y[x] + 4*x*Log[1 + 2*x]*y[x] + 3*Log[1 + 2*x]^2*y[x] + 6*x*Log[1 + 2*x]^2*y[x] + y[x]^2 + 2*x*y[x]^2 + 3*Log[1 + 2*x]*y[x]^2 + 6*x*Log[1 + 2*x]*y[x]^2 + y[x]^3 + 2*x*y[x]^3)/(1 + 2*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−29
3 RootSum

−29#13 + 3 3
√
29 #1

− 29&,

log
(

3y(x)+3 log(2x+1)+1
3
√
29

−#1
)

3
√
29 − 29#12

&

 = 1
929

2/3x+ c1, y(x)
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53.2.383 problem 959
Internal problem ID [8539]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 959.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ −
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x3 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = 1/2*(-y(x)*sin(y(x)/x)+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)+2*sin(y(x)/x)*x^3*cos(1/2*y(x)/x)*sin(1/2*y(x)/x))/cos(y(x)/x)/cos(1/2*y(x)/x)/sin(1/2*y(x)/x)/x,y(x), singsol=all)� �

y(x) = arcsin
(
ex2

2 c1
)
x

3 Solution by Mathematica
Time used: 6.727 (sec). Leaf size: 25� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sec[y[x]/x]*(x^3*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + (Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 - (Sin[y[x]/x]*y[x])/2 + (Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
e

x2
2 +c1

)
y(x) → 0
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53.2.384 problem 960
Internal problem ID [8540]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 960.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]]]

Solve

y′ −
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x2 sin

(
y
2x

)
cos
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 11� �
dsolve(diff(y(x),x) = 1/2*(-y(x)*sin(y(x)/x)+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)+2*sin(y(x)/x)*x^2*sin(1/2*y(x)/x)*cos(1/2*y(x)/x))/cos(y(x)/x)/cos(1/2*y(x)/x)/sin(1/2*y(x)/x)/x,y(x), singsol=all)� �

y(x) = arcsin (exc1)x

3 Solution by Mathematica
Time used: 8.156 (sec). Leaf size: 19� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sec[y[x]/x]*(x^2*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + (Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 - (Sin[y[x]/x]*y[x])/2 + (Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
ex+c1

)
y(x) → 0
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53.2.385 problem 961
Internal problem ID [8541]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 961.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

Solve

y′ − y2 + 2xy + x2 + e2+2y4−4x2y2+2x4+2y6−6x2y4+6x4y2−2x6

y2 + 2xy + x2 − e2+2y4−4x2y2+2x4+2y6−6x2y4+6x4y2−2x6 = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 45� �
dsolve(diff(y(x),x) = (y(x)^2+2*x*y(x)+x^2+exp(2+2*y(x)^4-4*x^2*y(x)^2+2*x^4+2*y(x)^6-6*x^2*y(x)^4+6*x^4*y(x)^2-2*x^6))/(y(x)^2+2*x*y(x)+x^2-exp(2+2*y(x)^4-4*x^2*y(x)^2+2*x^4+2*y(x)^6-6*x^2*y(x)^4+6*x^4*y(x)^2-2*x^6)),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z+

∫ e2_Z−2 e_Zx 1
e2_a3+2_a2+2+_a

d_a+c1

)
− x
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3 Solution by Mathematica
Time used: 38.998 (sec). Leaf size: 813� �
DSolve[y'[x] == (E^(2 + 2*x^4 - 2*x^6 - 4*x^2*y[x]^2 + 6*x^4*y[x]^2 + 2*y[x]^4 - 6*x^2*y[x]^4 + 2*y[x]^6) + x^2 + 2*x*y[x] + y[x]^2)/(-E^(2 + 2*x^4 - 2*x^6 - 4*x^2*y[x]^2 + 6*x^4*y[x]^2 + 2*y[x]^4 - 6*x^2*y[x]^4 + 2*y[x]^6) + x^2 + 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

(
1

K[1] + y(x)

− 2e2K[1]6+6y(x)4K[1]2+4y(x)2K[1]2K[1]
e2K[1]6+6y(x)4K[1]2+4y(x)2K[1]2K[1]2 − e2y(x)6+2y(x)4+6K[1]4y(x)2+2K[1]4+2 − e2K[1]6+6y(x)4K[1]2+4y(x)2K[1]2y(x)2

)
dK[1]

+
∫ y(x)

1

− 2e2x6+6K[2]4x2+4K[2]2x2
K[2]

−e2x6+6K[2]4x2+4K[2]2x2x2 + e2K[2]6+2K[2]4+6x4K[2]2+2x4+2 + e2x6+6K[2]4x2+4K[2]2x2K[2]2

−
∫ x

1

− 2e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[1] (24K[1]2K[2]3 + 8K[1]2K[2])
e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[1]2 − e2K[2]6+2K[2]4+6K[1]4K[2]2+2K[1]4+2 − e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[2]2+

2e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[1]
(
e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2(24K[1]2K[2]3 + 8K[1]2K[2])K[1]2 − 2e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[2]− e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[2]2 (24K[1]2K[2]3 + 8K[1]2K[2])− e2K[2]6+2K[2]4+6K[1]4K[2]2+2K[1]4+2(12K[2]5 + 8K[2]3 + 12K[1]4K[2])

)
(e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[1]2 − e2K[2]6+2K[2]4+6K[1]4K[2]2+2K[1]4+2 − e2K[1]6+6K[2]4K[1]2+4K[2]2K[1]2K[2]2)2

− 1
(K[1] +K[2])2

 dK[1]

+ 1
x+K[2]

 dK[2] = c1, y(x)
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53.2.386 problem 962
Internal problem ID [8542]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 962.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ − 4x(a− 1) (a+ 1) (−y2 + a2x2 − x2 − 2)
−4y3 + 4a2x2y − 4x2y − 8y − y6a2 + 3a4y4x2 − 6y4a2x2 − 3a6y2x4 + 9y2a4x4 − 9y2a2x4 + a8x6 − 4a6x6 + 6a4x6 − 4x6a2 + y6 + 3x2y4 + 3x4y2 + x6 = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 79� �
dsolve(diff(y(x),x) = 4*x*(a-1)*(a+1)*(-y(x)^2+a^2*x^2-x^2-2)/(-4*y(x)^3+4*a^2*x^2*y(x)-4*x^2*y(x)-8*y(x)-a^2*y(x)^6+3*a^4*y(x)^4*x^2-6*y(x)^4*a^2*x^2-3*a^6*y(x)^2*x^4+9*y(x)^2*a^4*x^4-9*y(x)^2*a^2*x^4+a^8*x^6-4*a^6*x^6+6*a^4*x^6-4*a^2*x^6+y(x)^6+3*x^2*y(x)^4+3*x^4*y(x)^2+x^6),y(x), singsol=all)� �
− y(x)
(a+ 1) (a− 1) +

2
(a2 − 1)2 (a2x2 − x2 − y(x)2)2

− 2
(a2 − 1)2 (a2x2 − x2 − y(x)2)

+ c1 = 0
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3 Solution by Mathematica
Time used: 9.812 (sec). Leaf size: 1191� �
DSolve[y'[x] == (4*(-1 + a)*(1 + a)*x*(-2 - x^2 + a^2*x^2 - y[x]^2))/(x^6 - 4*a^2*x^6 + 6*a^4*x^6 - 4*a^6*x^6 + a^8*x^6 - 8*y[x] - 4*x^2*y[x] + 4*a^2*x^2*y[x] + 3*x^4*y[x]^2 - 9*a^2*x^4*y[x]^2 + 9*a^4*x^4*y[x]^2 - 3*a^6*x^4*y[x]^2 - 4*y[x]^3 + 3*x^2*y[x]^4 - 6*a^2*x^2*y[x]^4 + 3*a^4*x^2*y[x]^4 + y[x]^6 - a^2*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → Root

[
#15

(
2a2 − 2

)
+#14

(
2a4 − 4a2 + 1 + ec1

)
+#13

(
−4a4x2 + 8a2x2 − 4x2)

+#12
(
−4a6x2 + 12a4x2 − 10a2x2 − 2a2ec1x2 + 2x2 + 2ec1x2 − 4

)
+#1

(
2a6x4 − 6a4x4 + 6a2x4 − 2x4)+ 2a8x4 − 8a6x4 + 11a4x4 + a4ec1x4 − 6a2x4

− 2a2ec1x4 + 4a2x2 + x4 + ec1x4 − 4x2 − 4&, 1
]

y(x) → Root
[
#15

(
2a2 − 2

)
+#14

(
2a4 − 4a2 + 1 + ec1

)
+#13

(
−4a4x2 + 8a2x2 − 4x2)

+#12
(
−4a6x2 + 12a4x2 − 10a2x2 − 2a2ec1x2 + 2x2 + 2ec1x2 − 4

)
+#1

(
2a6x4 − 6a4x4 + 6a2x4 − 2x4)+ 2a8x4 − 8a6x4 + 11a4x4 + a4ec1x4 − 6a2x4

− 2a2ec1x4 + 4a2x2 + x4 + ec1x4 − 4x2 − 4&, 2
]

y(x) → Root
[
#15

(
2a2 − 2

)
+#14

(
2a4 − 4a2 + 1 + ec1

)
+#13

(
−4a4x2 + 8a2x2 − 4x2)

+#12
(
−4a6x2 + 12a4x2 − 10a2x2 − 2a2ec1x2 + 2x2 + 2ec1x2 − 4

)
+#1

(
2a6x4 − 6a4x4 + 6a2x4 − 2x4)+ 2a8x4 − 8a6x4 + 11a4x4 + a4ec1x4 − 6a2x4

− 2a2ec1x4 + 4a2x2 + x4 + ec1x4 − 4x2 − 4&, 3
]

y(x) → Root
[
#15

(
2a2 − 2

)
+#14

(
2a4 − 4a2 + 1 + ec1

)
+#13

(
−4a4x2 + 8a2x2 − 4x2)

+#12
(
−4a6x2 + 12a4x2 − 10a2x2 − 2a2ec1x2 + 2x2 + 2ec1x2 − 4

)
+#1

(
2a6x4 − 6a4x4 + 6a2x4 − 2x4)+ 2a8x4 − 8a6x4 + 11a4x4 + a4ec1x4 − 6a2x4

− 2a2ec1x4 + 4a2x2 + x4 + ec1x4 − 4x2 − 4&, 4
]

y(x) → Root
[
#15

(
2a2 − 2

)
+#14

(
2a4 − 4a2 + 1 + ec1

)
+#13

(
−4a4x2 + 8a2x2 − 4x2)

+#12
(
−4a6x2 + 12a4x2 − 10a2x2 − 2a2ec1x2 + 2x2 + 2ec1x2 − 4

)
+#1

(
2a6x4 − 6a4x4 + 6a2x4 − 2x4)+ 2a8x4 − 8a6x4 + 11a4x4 + a4ec1x4 − 6a2x4

− 2a2ec1x4 + 4a2x2 + x4 + ec1x4 − 4x2 − 4&, 5
]
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53.2.387 problem 963
Internal problem ID [8543]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 963.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − −4x cos(x) + 4 sin(x)x2 + 4x+ 4 + 4y2 + 8y cos(x)x− 8xy + 2x2 cos (2x) + 6x2 − 8x2 cos(x) + 4y3 + 12y2 cos(x)x− 12xy2 + 6yx2 cos (2x) + 18x2y − 24y cos(x)x2 + x3 cos (3x) + 15x3 cos(x)− 6x3 cos (2x)− 10x3

4x = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = 1/4*(-4*cos(x)*x+4*sin(x)*x^2+4*x+4+4*y(x)^2+8*y(x)*cos(x)*x-8*x*y(x)+2*x^2*cos(2*x)+6*x^2-8*x^2*cos(x)+4*y(x)^3+12*y(x)^2*cos(x)*x-12*x*y(x)^2+6*y(x)*x^2*cos(2*x)+18*x^2*y(x)-24*y(x)*cos(x)*x^2+x^3*cos(3*x)+15*x^3*cos(x)-6*x^3*cos(2*x)-10*x^3)/x,y(x), singsol=all)� �

y(x) = − cos(x)x+ x− 1
3 +

29RootOf
(
−81

(∫ _Z 1
841_a3−27_a+27d_a

)
+ ln(x) + 3c1

)
9
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3 Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 108� �
DSolve[y'[x] == (1 + x + (3*x^2)/2 - (5*x^3)/2 - x*Cos[x] - 2*x^2*Cos[x] + (15*x^3*Cos[x])/4 + (x^2*Cos[2*x])/2 - (3*x^3*Cos[2*x])/2 + (x^3*Cos[3*x])/4 + x^2*Sin[x] - 2*x*y[x] + (9*x^2*y[x])/2 + 2*x*Cos[x]*y[x] - 6*x^2*Cos[x]*y[x] + (3*x^2*Cos[2*x]*y[x])/2 + y[x]^2 - 3*x*y[x]^2 + 3*x*Cos[x]*y[x]^2 + y[x]^3)/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log

 3y(x)
x

+−3x+3x cos(x)+1
x

3
√
29 3

√
1
x3

−#1


3
√
29 − 29#12

&


= 1

929
2/3
(

1
x3

)2/3

x2 log(x) + c1, y(x)
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53.2.388 problem 964
Internal problem ID [8544]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 964.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + 8x(a− 1) (a+ 1)
8 + 2x4 + 2y4 − 8y + 4x2y2 − 4x6a2 − 8a2 + x6 + y6 − 2y4a2 − 8y2a2x2 + 6a4x4 + 3x2y4 − 6y4a2x2 − 9y2a2x4 − y6a2 − 2a6x4 + a8x6 − 4a6x6 + 6a4x6 + 4a4y2x2 + 9y2a4x4 − 3a6y2x4 + 3a4y4x2 + 3x4y2 − 6a2x4 = 0
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3 Solution by Maple
Time used: 0.718 (sec). Leaf size: 652� �
dsolve(diff(y(x),x) = -8*x*(a-1)*(a+1)/(8-a^2*y(x)^6+a^8*x^6-4*a^6*x^6+6*a^4*x^6-2*a^2*y(x)^4-2*a^6*x^4+6*a^4*x^4-6*a^2*x^4-4*a^2*x^6+y(x)^6+x^6-8*a^2+3*a^4*y(x)^4*x^2-3*a^6*y(x)^2*x^4+9*y(x)^2*a^4*x^4-9*y(x)^2*a^2*x^4+4*a^4*y(x)^2*x^2-6*y(x)^4*a^2*x^2-8*y(x)^2*a^2*x^2+3*x^2*y(x)^4+3*x^4*y(x)^2+4*x^2*y(x)^2+2*x^4+2*y(x)^4-8*y(x)),y(x), singsol=all)� �
y(x) =

−

√
−3
(
116 + 12

√
93
) 1

3
(
−3a2x2

(
116 + 12

√
93
) 1

3 + 3x2
(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 + 2
(
116 + 12

√
93
) 1

3 + 4
)

3
(
116 + 12

√
93
) 1

3

y(x)

=

√
−3
(
116 + 12

√
93
) 1

3
(
−3a2x2

(
116 + 12

√
93
) 1

3 + 3x2
(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 + 2
(
116 + 12

√
93
) 1

3 + 4
)

3
(
116 + 12

√
93
) 1

3

y(x) =

−

√
−6
(
116 + 12

√
93
) 1

3
(
−6a2x2

(
116 + 12

√
93
) 1

3 + i
(
116 + 12

√
93
) 2

3 √3 + 6x2
(
116 + 12

√
93
) 1

3 −
(
116 + 12

√
93
) 2

3 − 4i
√
3 + 4

(
116 + 12

√
93
) 1

3 − 4
)

6
(
116 + 12

√
93
) 1

3

y(x)

=

√
−6
(
116 + 12

√
93
) 1

3
(
−6a2x2

(
116 + 12

√
93
) 1

3 + i
(
116 + 12

√
93
) 2

3 √3 + 6x2
(
116 + 12

√
93
) 1

3 −
(
116 + 12

√
93
) 2

3 − 4i
√
3 + 4

(
116 + 12

√
93
) 1

3 − 4
)

6
(
116 + 12

√
93
) 1

3

y(x) =

−

√
6

√(
116 + 12

√
93
) 1

3
(
6a2x2

(
116 + 12

√
93
) 1

3 + i
(
116 + 12

√
93
) 2

3 √3 − 6x2
(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 − 4i
√
3 − 4

(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

y(x)

=

√
6

√(
116 + 12

√
93
) 1

3
(
6a2x2

(
116 + 12

√
93
) 1

3 + i
(
116 + 12

√
93
) 2

3 √3 − 6x2
(
116 + 12

√
93
) 1

3 +
(
116 + 12

√
93
) 2

3 − 4i
√
3 − 4

(
116 + 12

√
93
) 1

3 + 4
)

6
(
116 + 12

√
93
) 1

3

y(x)
(a+ 1) (a− 1) +

4
( ∑

_R=RootOf
(
_Z3+2_Z2+8

) ln
(
−a2x2+x2+y(x)2−_R

)
3_R2+4_R

)
a4 − 2a2 + 1 − c1 = 0 11048
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3 Solution by Mathematica
Time used: 2.366 (sec). Leaf size: 264� �
DSolve[y'[x] == (-8*(-1 + a)*(1 + a)*x)/(8 - 8*a^2 + 2*x^4 - 6*a^2*x^4 + 6*a^4*x^4 - 2*a^6*x^4 + x^6 - 4*a^2*x^6 + 6*a^4*x^6 - 4*a^6*x^6 + a^8*x^6 - 8*y[x] + 4*x^2*y[x]^2 - 8*a^2*x^2*y[x]^2 + 4*a^4*x^2*y[x]^2 + 3*x^4*y[x]^2 - 9*a^2*x^4*y[x]^2 + 9*a^4*x^4*y[x]^2 - 3*a^6*x^4*y[x]^2 + 2*y[x]^4 - 2*a^2*y[x]^4 + 3*x^2*y[x]^4 - 6*a^2*x^2*y[x]^4 + 3*a^4*x^2*y[x]^4 + y[x]^6 - a^2*y[x]^6),y[x],x,IncludeSingularSolutions -> True]� �

Solve

 y(x)
(a− 1)(a+ 1)

−
8RootSum

[
−#13a6 + 3#13a4 − 3#13a2 +#13 + 3#12a4y(x)2 + 2#12a4 − 6#12a2y(x)2 − 4#12a2 + 3#12y(x)2 + 2#12 − 3#1a2y(x)4 − 4#1a2y(x)2 + 3#1y(x)4 + 4#1y(x)2 + y(x)6 + 2y(x)4 + 8&,

log
(
x2−#1

)
3#12

a4−6#12
a2+3#12

−6#1a2y(x)2−4#1a2+6#1y(x)2+4#1+3y(x)4+4y(x)2
&
]

(a− 1)(a+ 1) (2− 2a2) = c1, y(x)
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53.2.389 problem 965
Internal problem ID [8545]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 965.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ −
−y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x+ 2 sin

(
y
x

)
x3 cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x4 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = 1/2*(-y(x)*sin(y(x)/x)+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)+2*sin(y(x)/x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)*x+2*sin(y(x)/x)*x^3*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)+2*sin(y(x)/x)*x^4*cos(1/2*y(x)/x)*sin(1/2*y(x)/x))/cos(y(x)/x)/cos(1/2*y(x)/x)/sin(1/2*y(x)/x)/x,y(x), singsol=all)� �

y(x) = arcsin
(
x ex3

3 ex2
2 c1
)
x

3 Solution by Mathematica
Time used: 30.887 (sec). Leaf size: 32� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sec[y[x]/x]*(x*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + x^3*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + x^4*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + (Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 - (Sin[y[x]/x]*y[x])/2 + (Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2))/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
xe

1
6 (2x+3)x2+c1

)
y(x) → 0
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53.2.390 problem 966
Internal problem ID [8546]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 966.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + 1296y
216− 432xy − 1944y4 − 612y5 − 1296y − 648x2y2 − 324x2y3 + 216x3 − 1728y3 + 216x2 − 2376y2 − 648x2y + 1080xy3 + 216xy2 − 882y6 + 1152xy4 − 846y7 − 315y9 − 570y8 − 216x2y4 + 72y8x+ 216y7x+ 1080y5x+ 594xy6 − 126y10 − 8y12 − 36y11 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 50� �
dsolve(diff(y(x),x) = -1296*y(x)/(216+72*y(x)^8*x+216*y(x)^7*x+1080*y(x)^5*x-882*y(x)^6-216*x^2*y(x)^4+594*x*y(x)^6+1080*x*y(x)^3-432*x*y(x)-324*x^2*y(x)^3-648*x^2*y(x)^2+1152*x*y(x)^4-648*x^2*y(x)+216*x*y(x)^2-612*y(x)^5-1944*y(x)^4-1296*y(x)-1728*y(x)^3+216*x^3-2376*y(x)^2+216*x^2-126*y(x)^10-315*y(x)^9-8*y(x)^12-36*y(x)^11-846*y(x)^7-570*y(x)^8),y(x), singsol=all)� �

y(x) = e
RootOf

(
−_Z−6

(∫ x− e4_Z
3 − e3_Z

2 −e2_Z−e_Z 1
_a3+_a2+1d_a

)
+c1

)

3 Solution by Mathematica
Time used: 0.534 (sec). Leaf size: 292� �
DSolve[y'[x] == (-1296*y[x])/(216 + 216*x^2 + 216*x^3 - 1296*y[x] - 432*x*y[x] - 648*x^2*y[x] - 2376*y[x]^2 + 216*x*y[x]^2 - 648*x^2*y[x]^2 - 1728*y[x]^3 + 1080*x*y[x]^3 - 324*x^2*y[x]^3 - 1944*y[x]^4 + 1152*x*y[x]^4 - 216*x^2*y[x]^4 - 612*y[x]^5 + 1080*x*y[x]^5 - 882*y[x]^6 + 594*x*y[x]^6 - 846*y[x]^7 + 216*x*y[x]^7 - 570*y[x]^8 + 72*x*y[x]^8 - 315*y[x]^9 - 126*y[x]^10 - 36*y[x]^11 - 8*y[x]^12),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
72RootSum

[
−216#13 + 216#12y(x)4 + 324#12y(x)3 + 648#12y(x)2 + 648#12y(x)

− 216#12 − 72#1y(x)8 − 216#1y(x)7 − 594#1y(x)6 − 1080#1y(x)5 − 1152#1y(x)4

− 1080#1y(x)3 − 216#1y(x)2 + 432#1y(x) + 8y(x)12 + 36y(x)11 + 126y(x)10 + 315y(x)9

+ 570y(x)8 + 846y(x)7 + 882y(x)6 + 612y(x)5 + 216y(x)4 − 216y(x)3 − 216y(x)2

−216&,
log(x−#1)

36#12 − 24#1y(x)4 − 36#1y(x)3 − 72#1y(x)2 − 72#1y(x) + 24#1+ 4y(x)8 + 12y(x)7 + 33y(x)6 + 60y(x)5 + 64y(x)4 + 60y(x)3 + 12y(x)2 − 24y(x)
&
]

+ log(y(x)) = c1, y(x)
]
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53.2.391 problem 967
Internal problem ID [8547]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 967.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ + x(−513− 432x− 864x4 − 576x5 + 432x3y2 − 378y + 720x3y − 1296x2y2 − 648x2y3 − 756x3 − 216y3 − 1134x2 − 144x7 − 540y2 − 594x2y + 288x7y − 456x6 − 96x8 + 64x9 + 1008x5y − 216yx4 − 216x6y3 + 864y2x5 − 216y2x6 − 972x4y2 − 288yx6 + 432y2x7 − 288yx8 − 648y3x4)
216 (x2 + 1)4

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 90� �
dsolve(diff(y(x),x) = -1/216*x/(x^2+1)^4*(-513-432*x-288*y(x)*x^8+288*y(x)*x^7-288*y(x)*x^6+864*y(x)^2*x^5-648*y(x)^3*x^4-216*y(x)*x^4-456*x^6-576*x^5+432*y(x)^2*x^7-216*y(x)^2*x^6+1008*x^5*y(x)-216*x^6*y(x)^3-972*x^4*y(x)^2+432*x^3*y(x)^2+720*x^3*y(x)-648*x^2*y(x)^3-1296*x^2*y(x)^2-594*x^2*y(x)-864*x^4-378*y(x)-216*y(x)^3-756*x^3-540*y(x)^2-1134*x^2-144*x^7+64*x^9-96*x^8),y(x), singsol=all)� �
y(x)

=
58RootOf

(
−162

(∫ _Z 1
841_a3−27_a+27d_a

)
+ ln (x2 + 1) + 6c1

)
x2 + 12x3 − 6x2 + 58RootOf

(
−162

(∫ _Z 1
841_a3−27_a+27d_a

)
+ ln (x2 + 1) + 6c1

)
− 15

18x2 + 18
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3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 151� �
DSolve[y'[x] == -1/216*(x*(-513 - 432*x - 1134*x^2 - 756*x^3 - 864*x^4 - 576*x^5 - 456*x^6 - 144*x^7 - 96*x^8 + 64*x^9 - 378*y[x] - 594*x^2*y[x] + 720*x^3*y[x] - 216*x^4*y[x] + 1008*x^5*y[x] - 288*x^6*y[x] + 288*x^7*y[x] - 288*x^8*y[x] - 540*y[x]^2 - 1296*x^2*y[x]^2 + 432*x^3*y[x]^2 - 972*x^4*y[x]^2 + 864*x^5*y[x]^2 - 216*x^6*y[x]^2 + 432*x^7*y[x]^2 - 216*y[x]^3 - 648*x^2*y[x]^3 - 648*x^4*y[x]^3 - 216*x^6*y[x]^3))/(1 + x^2)^4,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−29

3 RootSum


−29#13 + 3 3

√
29 #1

− 29&,

log


3xy(x)
x2+1 +−4x4+2x3+5x

2
(
x2+1

)2
3
√
29 3

√
x3

(x2 + 1)3

−#1


3
√
29 − 29#12

&


=

292/3
(

x3

(x2+1)3

)2/3
(x2 + 1)2 log (x2 + 1)
18x2

+ c1, y(x)
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53.2.392 problem 968
Internal problem ID [8548]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 968.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ −
− sin

(
y
x

)
yx− y sin

(
y
x

)
+ y sin

( 3y
2x

)
cos
(

y
2x

)
x+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
x+ y cos

(
y
2x

)
sin
(

y
2x

)
+ 2 sin

(
y
x

)
x4 cos

(
y
2x

)
sin
(

y
2x

)
2 cos

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x (x+ 1)

= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 22� �
dsolve(diff(y(x),x) = 1/2*(-sin(y(x)/x)*y(x)*x-y(x)*sin(y(x)/x)+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)*x+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)*x+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)+2*sin(y(x)/x)*x^4*cos(1/2*y(x)/x)*sin(1/2*y(x)/x))/cos(y(x)/x)/cos(1/2*y(x)/x)/sin(1/2*y(x)/x)/x/(x+1),y(x), singsol=all)� �

y(x) = arcsin
(
ex2

2 e−xc1(x+ 1)
)
x

3 Solution by Mathematica
Time used: 21.269 (sec). Leaf size: 32� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sec[y[x]/x]*(x^4*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + (Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 + (x*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 - (Sin[y[x]/x]*y[x])/2 - (x*Sin[y[x]/x]*y[x])/2 + (Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2 + (x*Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2))/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(
(x+ 1)e 1

2 (x−3)(x+1)+c1
)

y(x) → 0
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53.2.393 problem 969
Internal problem ID [8549]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 969.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′ −
y sin

( 3y
2x

)
cos
(

y
2x

)
x+ y sin

( 3y
2x

)
cos
(

y
2x

)
+ y cos

(
y
2x

)
sin
(

y
2x

)
x+ y cos

(
y
2x

)
sin
(

y
2x

)
− sin

(
y
x

)
yx− y sin

(
y
x

)
+ 2 sin

(
y
x

)
cos
(

y
2x

)
sin
(

y
2x

)
x

2 cos
(
y
x

)
sin
(

y
2x

)
x cos

(
y
2x

)
(x+ 1)

= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = 1/2*(y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)*x+y(x)*sin(3/2*y(x)/x)*cos(1/2*y(x)/x)+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)*x+y(x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)-sin(y(x)/x)*y(x)*x-y(x)*sin(y(x)/x)+2*sin(y(x)/x)*cos(1/2*y(x)/x)*sin(1/2*y(x)/x)*x)/cos(y(x)/x)/sin(1/2*y(x)/x)/x/cos(1/2*y(x)/x)/(x+1),y(x), singsol=all)� �

y(x) = arcsin
(

xc1
x+ 1

)
x

3 Solution by Mathematica
Time used: 4.332 (sec). Leaf size: 24� �
DSolve[y'[x] == (Csc[y[x]/(2*x)]*Sec[y[x]/(2*x)]*Sec[y[x]/x]*(x*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*Sin[y[x]/x] + (Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 + (x*Cos[y[x]/(2*x)]*Sin[y[x]/(2*x)]*y[x])/2 - (Sin[y[x]/x]*y[x])/2 - (x*Sin[y[x]/x]*y[x])/2 + (Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2 + (x*Cos[y[x]/(2*x)]*Sin[(3*y[x])/(2*x)]*y[x])/2))/(x*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xArcSin
(

ec1x

x+ 1

)
y(x) → 0
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53.2.394 problem 970
Internal problem ID [8550]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 970.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational]

Solve

y′ + 216y(−2y4 − 3y3 − 6y2 − 6y + 6x+ 6)
−1296xy + 2808y4 + 4428y5 − 1296y − 648x2y2 − 324x2y3 + 216x3 + 1728y3 − 1296y2 − 648x2y − 648xy3 − 1944xy2 + 2484y6 − 432xy4 + 594y7 − 315y9 − 18y8 − 216x2y4 + 72y8x+ 216y7x+ 1080y5x+ 594xy6 − 126y10 − 8y12 − 36y11 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 183� �
dsolve(diff(y(x),x) = -216*y(x)*(-2*y(x)^4-3*y(x)^3-6*y(x)^2-6*y(x)+6*x+6)/(72*y(x)^8*x+216*y(x)^7*x+1080*y(x)^5*x+2484*y(x)^6-216*x^2*y(x)^4+594*x*y(x)^6-648*x*y(x)^3-1296*x*y(x)-324*x^2*y(x)^3-648*x^2*y(x)^2-432*x*y(x)^4-648*x^2*y(x)-1944*x*y(x)^2+4428*y(x)^5+2808*y(x)^4-1296*y(x)+1728*y(x)^3+216*x^3-1296*y(x)^2-126*y(x)^10-315*y(x)^9-8*y(x)^12-36*y(x)^11+594*y(x)^7-18*y(x)^8),y(x), singsol=all)� �
x

+−2 ln (y(x)) y(x)4 + 72c1y(x)4 − 3 ln (y(x)) y(x)3 + 108c1y(x)3 − 6 ln (y(x)) y(x)2 + 216c1y(x)2 − 6y(x) ln (y(x)) + 216y(x)c1 + 6
√
3 ln (y(x))− 108c1 + 9 − 18

−216c1 + 6 ln (y(x))
= 0
x

− 2 ln (y(x)) y(x)4 − 72c1y(x)4 + 3 ln (y(x)) y(x)3 − 108c1y(x)3 + 6 ln (y(x)) y(x)2 − 216c1y(x)2 + 6y(x) ln (y(x))− 216y(x)c1 + 6
√

3 ln (y(x))− 108c1 + 9 + 18
6 (−36c1 + ln (y(x)))

= 0

3 Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 66� �
DSolve[y'[x] == (-216*y[x]*(6 + 6*x - 6*y[x] - 6*y[x]^2 - 3*y[x]^3 - 2*y[x]^4))/(216*x^3 - 1296*y[x] - 1296*x*y[x] - 648*x^2*y[x] - 1296*y[x]^2 - 1944*x*y[x]^2 - 648*x^2*y[x]^2 + 1728*y[x]^3 - 648*x*y[x]^3 - 324*x^2*y[x]^3 + 2808*y[x]^4 - 432*x*y[x]^4 - 216*x^2*y[x]^4 + 4428*y[x]^5 + 1080*x*y[x]^5 + 2484*y[x]^6 + 594*x*y[x]^6 + 594*y[x]^7 + 216*x*y[x]^7 - 18*y[x]^8 + 72*x*y[x]^8 - 315*y[x]^9 - 126*y[x]^10 - 36*y[x]^11 - 8*y[x]^12),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
36(2y(x)4 + 3y(x)3 + 6y(x)2 + 6y(x)− 6x− 3)
(y(x) (2y(x)3 + 3y(x)2 + 6y(x) + 6)− 6x)2

+ log(y(x)) = c1, y(x)
]
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53.2.395 problem 971
Internal problem ID [8551]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 971.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − (xy + 1)3

x5 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 91� �
dsolve(diff(y(x),x) = (x*y(x)+1)^3/x^5,y(x), singsol=all)� �
y(x)

=

√
3
(
− 1

x6

) 1
3 x3 + 3 tan

RootOf

−18x3(− 1
x6

) 2
3 − 6_Z

√
3 − ln

 27
(√

3 +tan(_Z)
)6

((√
3
)2

+3(tan2(_Z))
)3

+ 18c1


x3(− 1

x6

) 1
3 − 2

√
3

2
√
3 x
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3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 157� �
DSolve[y'[x] == (1 + x*y[x])^3/x^5,y[x],x,IncludeSingularSolutions -> True]� �

Solve



ArcTan



2
(

3
x3

+3y(x)
x2

)

3
3

√
− 1
x6

−1

√
3


√
3

+ 1
3 log

 3
x3 + 3y(x)

x2

3 3

√
− 1
x6

+ 1



− 1
6 log


(

3
x3 + 3y(x)

x2

)2
9
(
− 1

x6

)2/3 −
3
x3 + 3y(x)

x2

3 3

√
− 1
x6

+ 1

 = −
(
− 1
x6

)2/3

x3 + c1, y(x)
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53.2.396 problem 972
Internal problem ID [8552]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 972.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

y′ − x(−x2 + 2x2y − 2x4 + 1)
−x2 + y

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = x*(-x^2+2*x^2*y(x)-2*x^4+1)/(y(x)-x^2),y(x), singsol=all)� �

y(x) = x2 +
LambertW

(
−2 ex4e−2x2

c1e−1
)

2 + 1
2

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 32� �
DSolve[y'[x] == (x*(1 - x^2 - 2*x^4 + 2*x^2*y[x]))/(-x^2 + y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 + 1
2

(
1 + ProductLog

(
−ex

4−2x2−1+c1
))
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53.2.397 problem 973
Internal problem ID [8553]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 973.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ − y
(
y2 + y ebx + e2bx

)
e−2bx = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 135� �
dsolve(diff(y(x),x) = y(x)*(y(x)^2+y(x)*exp(b*x)+exp(b*x)^2)/exp(b*x)^2,y(x), singsol=all)� �
y(x) =

−

tan

RootOf

2_Z ebx −
√

−e2bx (4b− 3) ln

 4
(
tan2(_Z)

)
b−3

(
tan2(_Z)

)
+4b−3(

tan(_Z)
√

−e2bx (4b− 3) +ebx
)2

+ c1
√

−e2bx (4b− 3) − 2x
√

−e2bx (4b− 3)

√−e2bx (4b− 3)

2

− ebx
2
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3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 146� �
DSolve[y'[x] == (y[x]*(E^(2*b*x) + E^(b*x)*y[x] + y[x]^2))/E^(2*b*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−1
3(9b

−7)2/3RootSum

#13(9b−7)2/3−9#1b+6#1+(9b−7)2/3&,

log
(

3e−2bxy(x)+e−bx

3
√
(9b− 7)e−3bx

−#1
)

#12 (−(9b− 7)2/3) + 3b− 2
&

= 1
9xe

2bx((9b−7)e−3bx)2/3+c1, y(x)
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53.2.398 problem 974
Internal problem ID [8554]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 974.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ − y3 + 3x2y2 − 3yx4 + x6 − 2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 57� �
dsolve(diff(y(x),x) = y(x)^3-3*x^2*y(x)^2+3*y(x)*x^4-x^6+2*x,y(x), singsol=all)� �

y(x) = x2√2c1 − 2x − 1√
2c1 − 2x

y(x) = x2√2c1 − 2x + 1√
2c1 − 2x

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 46� �
DSolve[y'[x] == 2*x - x^6 + 3*x^4*y[x] - 3*x^2*y[x]^2 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2 − 1√
−2x+ c1

y(x) → x2 + 1√
−2x+ c1

y(x) → x2
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53.2.399 problem 975
Internal problem ID [8555]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 975.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Abel]

Solve

y′ − y3 − x2y2 − yx4

3 − x6

27 + 2x
3 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) = y(x)^3+x^2*y(x)^2+1/3*y(x)*x^4+1/27*x^6-2/3*x,y(x), singsol=all)� �

y(x) = −x2√−54c1 − 2x − 3
3
√
−54c1 − 2x

y(x) = −x2√−54c1 − 2x + 3
3
√
−54c1 − 2x

3 Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 58� �
DSolve[y'[x] == (-2*x)/3 + x^6/27 + (x^4*y[x])/3 + x^2*y[x]^2 + y[x]^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2

3 − 1√
−2x+ c1

y(x) → −x2

3 + 1√
−2x+ c1

y(x) → −x2

3
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53.2.400 problem 976
Internal problem ID [8556]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 976.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Abel]

Solve

y′ − y(y2x7 + yx4 + x− 3)
x

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 59� �
dsolve(diff(y(x),x) = y(x)/x*(y(x)^2*x^7+y(x)*x^4+x-3),y(x), singsol=all)� �
y(x)

=

√
3 tan

RootOf

−
√
3 ln

 9
(
tan2(_Z)

)
7 + 9

7(
3 tan(_Z)−

√
3
)2

+ 3
√
3 c1 − 2

√
3 x− 2_Z

− 1

2x3

3 Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 101� �
DSolve[y'[x] == (y[x]*(-3 + x + x^4*y[x] + x^7*y[x]^2))/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−7
3RootSum

−7#13 + 6 3
√
−7 #1

− 7&,

log
(

3x6y(x)+x3

3
√
7 3
√
−x9

−#1
)

2 3
√
−7 − 7#12

&

 = 72/3(−x9)2/3

9x5 + c1, y(x)
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53.2.401 problem 977
Internal problem ID [8557]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 977.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], _Abel]

Solve

y′ − y
(
y2 + e−x2

y + e−2x2
)
e2x2

x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 122� �
dsolve(diff(y(x),x) = y(x)*(y(x)^2+exp(-x^2)*y(x)+exp(-x^2)^2)/exp(-x^2)^2*x,y(x), singsol=all)� �
y(x)

=

(√
11 tan

(
RootOf

(
−4

√
11 x2 + 4

√
11 ln (11) + 8

√
11 ln

(
−36

√
11

11 + 36 tan (_Z )
)
− 4

√
11 ln

(
14256 e2x2

(
tan2(_Z)

)
25 + 14256 e2x2

25

)
+ 9

√
11 c1 − 8_Z

))
− 1
)
e−x2

2

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 139� �
DSolve[y'[x] == E^(2*x^2)*x*y[x]*(E^(-2*x^2) + y[x]/E^x^2 + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−25
3 RootSum

−25#13 + 24 3
√
−1 52/3#1

− 25&,

log
(

3e2x2xy(x)+ex
2
x

52/3
3
√

−e3x2x3
−#1

)
8 3
√
−1 52/3 − 25#12

&

 = − 5 3
√
5 ex

2
x3

18 3
√
−e3x2x3

+ c1, y(x)
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53.2.402 problem 978
Internal problem ID [8558]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 978.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Abel]

Solve

y′ − y(y2 + xy + x2 + x)
x2 = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 71� �
dsolve(diff(y(x),x) = y(x)/x^2*(y(x)^2+x*y(x)+x^2+x),y(x), singsol=all)� �
y(x)

=

√
3 x tan

(
RootOf

(
−
√
3 ln(3)−

√
3 ln

(
4

3(tan2(_Z)+1)

)
− 2

√
3 ln

(
−
√
3
6 + tan(_Z)

2

)
+ 2

√
3 c1 + 2

√
3 x+ 2_Z

))
2

− x

2

3 Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 60� �
DSolve[y'[x] == (y[x]*(x + x^2 + x*y[x] + y[x]^2))/x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−ArcTan
(

2y(x)
x

+1√
3

)
√
3

− 1
2 log

(
y(x)2
x2 + y(x)

x
+ 1
)
+ log

(
y(x)
x

)
= x+ c1, y(x)
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53.2.403 problem 979
Internal problem ID [8559]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 979.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Abel]

Solve

y′ − y3 − 3xy2 + 3x2y − x3 + x

x
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 49� �
dsolve(diff(y(x),x) = (y(x)^3-3*x*y(x)^2+3*x^2*y(x)-x^3+x)/x,y(x), singsol=all)� �

y(x) =
√

c1 − 2 ln(x) x− 1√
c1 − 2 ln(x)

y(x) =
√

c1 − 2 ln(x) x+ 1√
c1 − 2 ln(x)

3 Solution by Mathematica
Time used: 0.22 (sec). Leaf size: 42� �
DSolve[y'[x] == (x - x^3 + 3*x^2*y[x] - 3*x*y[x]^2 + y[x]^3)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 1√
−2 log(x) + c1

y(x) → x+ 1√
−2 log(x) + c1

y(x) → x
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53.2.404 problem 980
Internal problem ID [8560]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 980.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − y3x3 + 6y2x2 + 12yx+ 8 + 2x
x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = (x^3*y(x)^3+6*x^2*y(x)^2+12*x*y(x)+8+2*x)/x^3,y(x), singsol=all)� �

y(x) = − 1√
c1 − 2x

− 2
x

y(x) = 1√
c1 − 2x

− 2
x

3 Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 53� �
DSolve[y'[x] == (8 + 2*x + 12*x*y[x] + 6*x^2*y[x]^2 + x^3*y[x]^3)/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2 + x√

−2x+ c1
x

y(x) → −2
x
+ 1√

−2x+ c1

y(x) → −2
x
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53.2.405 problem 981
Internal problem ID [8561]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 981.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − y3a3x3 + 3y2a2x2 + 3yax+ 1 + a2x

x3a3
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 41� �
dsolve(diff(y(x),x) = (y(x)^3*a^3*x^3+3*y(x)^2*a^2*x^2+3*y(x)*a*x+1+a^2*x)/x^3/a^3,y(x), singsol=all)� �

y(x) = − 1√
c1 − 2x

− 1
xa

y(x) = 1√
c1 − 2x

− 1
xa

3 Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 61� �
DSolve[y'[x] == (1 + a^2*x + 3*a*x*y[x] + 3*a^2*x^2*y[x]^2 + a^3*x^3*y[x]^3)/(a^3*x^3),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
ax

− 1√
−2x+ c1

y(x) → − 1
ax

+ 1√
−2x+ c1

y(x) → − 1
ax
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53.2.406 problem 982
Internal problem ID [8562]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 982.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ −
y e−x2

2

(
2y2 + 2y ex2

4 + 2 ex2
2 + x ex2

2

)
2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 187� �
dsolve(diff(y(x),x) = 1/2*y(x)/exp(1/4*x^2)^2*(2*y(x)^2+2*y(x)*exp(1/4*x^2)+2*exp(1/4*x^2)^2+x*exp(1/4*x^2)^2),y(x), singsol=all)� �

ln
(

324y(x)2e−x2e
x2
2

7 + 216y(x)e−
x2
2 e

x2
2 e−

x2
4

7 + 36 e−
x2
2 e

x2
2

7 + 108y(x)e−
x2
2 e

x2
4

7 + 36 e−
x2
4 e

x2
4

7 + 36
)

3

+

2
√
3 arctan

(
6y(x)e−

x2
2 e

x2
4 +2 e−

x2
4 e

x2
4 +1

)√
3

9


9

−
2 ln

(
18y(x)e−x2

2 ex2
4 + 6 e−x2

4 ex2
4 − 6

)
3 + 2x

3 − c1 = 0
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3 Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 132� �
DSolve[y'[x] == (y[x]*(2*E^(x^2/2) + E^(x^2/2)*x + 2*E^(x^2/4)*y[x] + 2*y[x]^2))/(2*E^(x^2/2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve


−7
3RootSum


−7#13 + 6 3

√
−7 #1

− 7&,

log

 3e−
x2
2 y(x)+e−

x2
4

3
√
7

3
√

−e−
3x2
4

−#1


2 3
√
−7 − 7#12

&


= 1

97
2/3e

x2
2

(
−e−

3x2
4

)2/3
x+ c1, y(x)
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53.2.407 problem 983
Internal problem ID [8563]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 983.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − y3 − 3xy2 + 3x2y − x3 + x2

(x− 1) (x+ 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 375� �
dsolve(diff(y(x),x) = (y(x)^3-3*x*y(x)^2+3*x^2*y(x)-x^3+x^2)/(x-1)/(x+1),y(x), singsol=all)� �
y(x)

=

√
3
(

1
(x+1)3(x−1)3

) 1
3
x2 + 3 tan

RootOf

−9
(

1
(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
x4 + 18

(
1

(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
x2 − 9

(
1

(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
− 6_Z

√
3 − 3 ln

(
4

3(tan2(_Z)+1)

)
− 2 ln

 27
(√

3 +tan(_Z)
)3

8(x+1)3(x−1)3
(√

3
)3

+ 2 ln
(

1
(x+1)3(x−1)3

)
+ 18c1

( 1
(x+1)3(x−1)3

) 1
3
x2 −

√
3
(

1
(x+1)3(x−1)3

) 1
3 − 3 tan

RootOf

−9
(

1
(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
x4 + 18

(
1

(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
x2 − 9

(
1

(x+1)3(x−1)3

) 2
3 ln

(
x+1
x−1

)
− 6_Z

√
3 − 3 ln

(
4

3(tan2(_Z)+1)

)
− 2 ln

 27
(√

3 +tan(_Z)
)3

8(x+1)3(x−1)3
(√

3
)3

+ 2 ln
(

1
(x+1)3(x−1)3

)
+ 18c1

( 1
(x+1)3(x−1)3

) 1
3 + 2

√
3 x

2
√
3
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3 Solution by Mathematica
Time used: 0.509 (sec). Leaf size: 238� �
DSolve[y'[x] == (x^2 - x^3 + 3*x^2*y[x] - 3*x*y[x]^2 + y[x]^3)/((-1 + x)*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

Solve



ArcTan



2
(

3y(x)
x2−1

− 3x
x2−1

)

3
3

√
1

(x− 1)3(x+ 1)3

−1

√
3


√
3

+ 1
3 log


3y(x)
x2−1 −

3x
x2−1

3 3

√
1

(x− 1)3(x+ 1)3

+ 1



− 1
6 log


(

3y(x)
x2−1 −

3x
x2−1

)2
9
(

1
(x−1)3(x+1)3

)2/3 −
3y(x)
x2−1 −

3x
x2−1

3 3

√
1

(x− 1)3(x+ 1)3

+ 1

 = 1
2

(
1

(x2 − 1)3
)2/3 (

x2 − 1
)2 (log(1− x)− log(x+ 1)) + c1, y(x)
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53.2.408 problem 984
Internal problem ID [8564]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 984.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_symmetry_[F(x),G(y)]], _Abel]

Solve

y′ − y(x2y2 + yx ex + e2x) e−2x(x− 1)
x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
dsolve(diff(y(x),x) = y(x)/x*(x^2*y(x)^2+y(x)*x*exp(x)+exp(x)^2)/exp(x)^2*(x-1),y(x), singsol=all)� �

y(x) = e
RootOf

(
−e_Z ln

(
x
(
e_Z+9

)
2

)
+3c1e_Z+_Z e_Z+e_Zx+9

)
+x

9x

3 Solution by Mathematica
Time used: 7.166 (sec). Leaf size: 428� �
DSolve[y'[x] == ((-1 + x)*y[x]*(E^(2*x) + E^x*x*y[x] + x^2*y[x]^2))/(E^(2*x)*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
2
(

3e−2xx(x−1)y(x)+e−x(x−1)
3
√
2 3
√

e−3x(x− 1)3
+ 22/3

)(
22/3 − 22/3

(
3e−2xx(x−1)y(x)+e−x(x−1)

)
3
√

e−3x(x− 1)3

)((
1− 3e−2xx(x−1)y(x)+e−x(x−1)

3
√
e−3x(x− 1)3

)
log
(
22/3 − 22/3

(
3e−2xx(x−1)y(x)+e−x(x−1)

)
3
√
e−3x(x− 1)3

)
+
(

3e−2xx(x−1)y(x)+e−x(x−1)
3
√

e−3x(x− 1)3
− 1
)
log
(
2
(

3e−2xx(x−1)y(x)+e−x(x−1)
3
√
2 3
√

e−3x(x− 1)3
+ 22/3

))
− 3
)

9
(
− e3x(3e−2xx(x−1)y(x)+e−x(x−1))3

(x−1)3 + 3(3e−2xx(x−1)y(x)+e−x(x−1))
3
√

e−3x(x− 1)3
− 2
) = 22/3e−x(x− 1)(x− log(x))

9 3
√
e−3x(x− 1)3

+ c1, y(x)
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53.2.409 problem 985
Internal problem ID [8565]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 985.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Abel]

Solve

y′ − (xy + 1) (x2y2 + x2y + 2xy + 1 + x+ x2)
x5 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = (x*y(x)+1)*(x^2*y(x)^2+x^2*y(x)+2*x*y(x)+1+x+x^2)/x^5,y(x), singsol=all)� �

y(x) =
17RootOf

(
162
(∫ _Z 1

289_a3+54_a−54d_a
)
x+ 3xc1 + 2

)
x− 3x− 9

9x
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3 Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 103� �
DSolve[y'[x] == ((1 + x*y[x])*(1 + x + x^2 + 2*x*y[x] + x^2*y[x] + x^2*y[x]^2))/x^5,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−17

3 RootSum


−17#13 + 3 3

√
−34 #1− 17&,

log

 x+3
x3 + 3y(x)

x2

3
√
34 3

√
− 1
x6

−#1


3
√
−34 − 17#12

&


=

−1
934

2/3
(
− 1
x6

)2/3

x3 + c1, y(x)
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53.2.410 problem 986
Internal problem ID [8566]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 986.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Abel]

Solve

y′ − y3 − 3xy2 ln(x) + 3x2 ln(x)2y − ln(x)3x3 + x2 + yx

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(diff(y(x),x) = (y(x)^3-3*x*y(x)^2*ln(x)+3*x^2*ln(x)^2*y(x)-x^3*ln(x)^3+x^2+x*y(x))/x^2,y(x), singsol=all)� �

y(x) = − x√
c1 − 2x

+ x ln(x)

y(x) = x√
c1 − 2x

+ x ln(x)

3 Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 49� �
DSolve[y'[x] == (x^2 - x^3*Log[x]^3 + x*y[x] + 3*x^2*Log[x]^2*y[x] - 3*x*Log[x]*y[x]^2 + y[x]^3)/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
log(x)− 1√

−2x+ c1

)
y(x) → x

(
log(x) + 1√

−2x+ c1

)
y(x) → x log(x)
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53.2.411 problem 987
Internal problem ID [8567]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 987.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ + F (x)
(
−a x2 + y2

)
− y

x
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 26� �
dsolve(diff(y(x),x) = -F(x)*(-a*x^2+y(x)^2)+y(x)/x,y(x), singsol=all)� �

y(x) = tanh
((∫

F (x)xdx
)√

a + c1
√
a

)
x
√
a

3 Solution by Mathematica
Time used: 2.264 (sec). Leaf size: 35� �
DSolve[y'[x] == y[x]/x - F[x]*(-(a*x^2) + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a x tanh

(√
a

(∫ x

1
F (K[1])K[1]dK[1] + c1

))
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53.2.412 problem 988
Internal problem ID [8568]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 988.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ + F (x)
(
−x2 − 2yx+ y2

)
− y

x
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = -F(x)*(-x^2-2*x*y(x)+y(x)^2)+y(x)/x,y(x), singsol=all)� �

y(x) =
x
(√

2 + 2 tanh
((∫

F (x)xdx+ c1
)√

2
))√

2
2

3 Solution by Mathematica
Time used: 15.258 (sec). Leaf size: 66� �
DSolve[y'[x] == y[x]/x - F[x]*(-x^2 - 2*x*y[x] + y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2 x tanh

(√
2
(∫ x

1
−F (K[1])K[1]dK[1] + c1

))
y(x) →

(
1 +

√
2
)
x

y(x) → x−
√
2 x
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53.2.413 problem 989
Internal problem ID [8569]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 989.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ + F (x)
(
−y2a− b x2)− y

x
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = -F(x)*(-a*y(x)^2-b*x^2)+y(x)/x,y(x), singsol=all)� �

y(x) =
tan

((∫
F (x)xdx

)√
ab + c1

√
ab
)
x
√
ab

a

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 45� �
DSolve[y'[x] == y[x]/x - F[x]*(-(b*x^2) - a*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
b x tan

(√
a
√
b
(∫ x

1 F (K[1])K[1]dK[1] + c1
))

√
a
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53.2.414 problem 990
Internal problem ID [8570]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 990.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ + F (x)
(
−y2 + 2x2y + 1− x4)− 2x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 46� �
dsolve(diff(y(x),x) = -F(x)*(-y(x)^2+2*x^2*y(x)+1-x^4)+2*x,y(x), singsol=all)� �

y(x) = x2c1e
∫
−2F (x)dx − x2 + c1e

∫
−2F (x)dx + 1

c1e
∫
−2F (x)dx − 1

3 Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 67� �
DSolve[y'[x] == 2*x - F[x]*(1 - x^4 + 2*x^2*y[x] - y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
exp

(∫ x

1 2F (K[5])dK[5]
)

−
∫ x

1 exp
(∫ K[6]

1 2F (K[5])dK[5]
)
F (K[6])dK[6] + c1

+ x2 + 1

y(x) → x2 + 1
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53.2.415 problem 991
Internal problem ID [8571]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 991.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ + F (x)
(
x2 + 2yx− y2

)
− y

x
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve(diff(y(x),x) = -F(x)*(x^2+2*x*y(x)-y(x)^2)+y(x)/x,y(x), singsol=all)� �

y(x) =
x
(√

2 − 2 tanh
((∫

F (x)xdx+ c1
)√

2
))√

2
2

3 Solution by Mathematica
Time used: 0.528 (sec). Leaf size: 65� �
DSolve[y'[x] == y[x]/x - F[x]*(x^2 + 2*x*y[x] - y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x−
√
2 x tanh

(√
2
(∫ x

1
F (K[1])K[1]dK[1] + c1

))
y(x) →

(
1 +

√
2
)
x

y(x) → x−
√
2 x
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53.2.416 problem 992
Internal problem ID [8572]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 992.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _Riccati]

Solve

y′ + F (x)
(
−7y2x− x3)− y

x
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 25� �
dsolve(diff(y(x),x) = -F(x)*(-7*x*y(x)^2-x^3)+y(x)/x,y(x), singsol=all)� �

y(x) =
tan

((∫
F (x)x2dx+ c1

)√
7
)
x
√
7

7

3 Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 37� �
DSolve[y'[x] == y[x]/x - F[x]*(-x^3 - 7*x*y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x tan

(√
7
(∫ x

1 F (K[1])K[1]2dK[1] + c1
))

√
7
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53.2.417 problem 993
Internal problem ID [8573]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 993.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + F (x)
(
−y2 − 2y ln(x)− ln(x)2

)
− y

ln(x)x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(diff(y(x),x) = -F(x)*(-y(x)^2-2*y(x)*ln(x)-ln(x)^2)+1/ln(x)/x*y(x),y(x), singsol=all)� �

y(x) = −
ln(x)

(∫
−2 ln(x)F (x)dx− c1 − 2

)∫
−2 ln(x)F (x)dx− c1

3 Solution by Mathematica
Time used: 2.951 (sec). Leaf size: 75� �
DSolve[y'[x] == y[x]/(x*Log[x]) - F[x]*(-Log[x]^2 - 2*Log[x]*y[x] - y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

∫ x

1
F (K[5])√

1
log2(K[5])

dK[5]− 1 + c1

√
1

log2(x)

∫ x

1
F (K[5])√

1
log2(K[5])

dK[5] + c1


y(x) → 1√

1
log2(x)
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53.2.418 problem 994
Internal problem ID [8574]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 994.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + x3(−y2 − 2y ln(x)− ln(x)2
)
− y

ln(x)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve(diff(y(x),x) = -x^3*(-y(x)^2-2*y(x)*ln(x)-ln(x)^2)+1/ln(x)/x*y(x),y(x), singsol=all)� �

y(x) = − ln(x) (4x4 ln(x)− x4 + 8c1 + 16)
4x4 ln(x)− x4 + 8c1

3 Solution by Mathematica
Time used: 0.364 (sec). Leaf size: 52� �
DSolve[y'[x] == y[x]/(x*Log[x]) - x^3*(-Log[x]^2 - 2*Log[x]*y[x] - y[x]^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x) (x4 − 4x4 log(x)− 16(1 + c1))
−x4 + 4x4 log(x) + 16c1

y(x) → − log(x)
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53.2.419 problem 995
Internal problem ID [8575]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 995.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − (y − ex)2 − ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 14� �
dsolve(diff(y(x),x) = (y(x)-exp(x))^2+exp(x),y(x), singsol=all)� �

y(x) = ex + 1
c1 − x

3 Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 24� �
DSolve[y'[x] == E^x + (-E^x + y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex + 1
−x+ c1

y(x) → ex
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53.2.420 problem 996
Internal problem ID [8576]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 996.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − (y − sinIntegral(x))2 + sin(x)
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(y(x),x) = ((y(x)-Si(x))^2+sin(x))/x,y(x), singsol=all)� �

y(x) = sinIntegral(x) + 1
c1 − ln(x)

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 23� �
DSolve[y'[x] == (Sin[x] + (-SinIntegral[x] + y[x])^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Si(x) + 1
− log(x) + c1

y(x) → Si(x)
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53.2.421 problem 997
Internal problem ID [8577]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 997.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − (y + cos(x))2 − sin(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 16� �
dsolve(diff(y(x),x) = (y(x)+cos(x))^2+sin(x),y(x), singsol=all)� �

y(x) = − cos(x) + 1
c1 − x

3 Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 26� �
DSolve[y'[x] == Sin[x] + (Cos[x] + y[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + 1
−x+ c1

y(x) → − cos(x)
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53.2.422 problem 998
Internal problem ID [8578]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 998.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − (y − ln(x)− cosineIntegral(x))2 + cos(x)
x

= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(y(x),x) = ((y(x)-ln(x)-Ci(x))^2+cos(x))/x,y(x), singsol=all)� �

y(x) = ln(x) + cosineIntegral(x) + −c1x
2 + 1

c1x2 + 1

3 Solution by Mathematica
Time used: 0.779 (sec). Leaf size: 36� �
DSolve[y'[x] == (Cos[x] + (-CosIntegral[x] - Log[x] + y[x])^2)/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → CosIntegral(x)− 2x2

x2 − 2c1
+ log(x) + 1

y(x) → CosIntegral(x) + log(x) + 1
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53.2.423 problem 999
Internal problem ID [8579]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 999.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − (y − x+ ln (x+ 1))2 + x

x+ 1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 39� �
dsolve(diff(y(x),x) = ((y(x)-x+ln(x+1))^2+x)/(x+1),y(x), singsol=all)� �

y(x) = − ln (x+ 1)2 + c1 ln (x+ 1)− x ln (x+ 1)− xc1 + 1
ln (x+ 1) + c1

3 Solution by Mathematica
Time used: 0.305 (sec). Leaf size: 36� �
DSolve[y'[x] == (x + (-x + Log[1 + x] + y[x])^2)/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− log(x+ 1) + 1
− log(x+ 1) + c1

y(x) → x− log(x+ 1)
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53.2.424 problem 1000
Internal problem ID [8580]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 1, Additional non-linear first order
Problem number: 1000.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − 2x2y + x3 + ln(x)yx− y2 − yx

x2 (x+ ln(x)) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(diff(y(x),x) = 1/x^2*(2*x^2*y(x)+x^3+y(x)*ln(x)*x-y(x)^2-x*y(x))/(x+ln(x)),y(x), singsol=all)� �

y(x) = x(xc1 − 1)
ln(x)c1 + 1

3 Solution by Mathematica
Time used: 1.412 (sec). Leaf size: 27� �
DSolve[y'[x] == (x^3 - x*y[x] + 2*x^2*y[x] + x*Log[x]*y[x] - y[x]^2)/(x^2*(x + Log[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x− c1)
log(x) + c1

y(x) → −x
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53.3.1 problem 1001
Internal problem ID [8581]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1001.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

Solve

y′′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9� �
dsolve(diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12� �
DSolve[y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1
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53.3.2 problem 1002
Internal problem ID [8582]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1002.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y = 0

3 Solution by Maple
Time used: 0.0 (sec). Leaf size: 13� �
dsolve(diff(diff(y(x),x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x) + c2 cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16� �
DSolve[y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(x) + c2 sin(x)
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53.3.3 problem 1003
Internal problem ID [8583]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1003.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin (nx) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(diff(diff(y(x),x),x)+y(x)-sin(n*x)=0,y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 −
sin (nx)
n2 − 1

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 29� �
DSolve[-Sin[n*x] + y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −sin(nx)
n2 − 1 + c1 cos(x) + c2 sin(x)
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53.3.4 problem 1004
Internal problem ID [8584]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1004.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − a cos (bx) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x)+y(x)-a*cos(b*x)=0,y(x), singsol=all)� �

y(x) = sin(x)c2 + cos(x)c1 −
a cos (bx)
b2 − 1

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 30� �
DSolve[-(a*Cos[b*x]) + y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a cos(bx)
b2 − 1 + c1 cos(x) + c2 sin(x)
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53.3.5 problem 1005
Internal problem ID [8585]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1005.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y − sin (ax) sin (bx) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 82� �
dsolve(diff(diff(y(x),x),x)+y(x)-sin(a*x)*sin(b*x)=0,y(x), singsol=all)� �
y(x) = sin(x)c2 + cos(x)c1

+ −(a+ b+ 1) (a+ b− 1) cos (x(a− b)) + cos (x(a+ b)) (a− b+ 1) (a− b− 1)
2a4 + (−4b2 − 4) a2 + 2b4 − 4b2 + 2

3 Solution by Mathematica
Time used: 0.295 (sec). Leaf size: 92� �
DSolve[-(Sin[a*x]*Sin[b*x]) + y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ −(a2 + b2 − 1) sin(ax) sin(bx)− 2ab cos(ax) cos(bx) + (a− b− 1)(a− b+ 1)(a+ b− 1)(a+ b+ 1)(c1 cos(x) + c2 sin(x))
−2 (a2 + 1) b2 + (a2 − 1)2 + b4
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53.3.6 problem 1006
Internal problem ID [8586]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1006.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(diff(diff(y(x),x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e−x

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20� �
DSolve[-y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x + c2e

−x
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53.3.7 problem 1007
Internal problem ID [8587]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1007.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 2y − 4x2ex2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(diff(y(x),x),x)-2*y(x)-4*x^2*exp(x^2)=0,y(x), singsol=all)� �

y(x) = e
√
2 xc2 + e−

√
2 xc1 + ex2

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 36� �
DSolve[-4*E^x^2*x^2 - 2*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2 + c1e

√
2 x + c2e

−
√
2 x
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53.3.8 problem 1008
Internal problem ID [8588]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1008.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ya2 − cot (ax) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 41� �
dsolve(diff(diff(y(x),x),x)+a^2*y(x)-cot(a*x)=0,y(x), singsol=all)� �

y(x) = sin (ax) c2 + cos (ax) c1 +
sin (ax) ln

(
1−cos(ax)
sin(ax)

)
a2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 46� �
DSolve[-Cot[a*x] + a^2*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
sin(ax)

(
a2c2 + log

(
sin
(
ax
2

))
− log

(
cos
(
ax
2

)))
a2

+ c1 cos(ax)
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53.3.9 problem 1009
Internal problem ID [8589]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1009.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ly = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)+l*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

l x
)
+ c2 cos

(√
l x
)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28� �
DSolve[l*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

l x
)
+ c2 sin

(√
l x
)
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53.3.10 problem 1010
Internal problem ID [8590]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1010.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ax+ b) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x)+(a*x+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1AiryAi
(
−ax+ b

a
2
3

)
+ c2AiryBi

(
−ax+ b

a
2
3

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42� �
DSolve[(b + a*x)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Ai
(
− b+ ax

(−a)2/3

)
+ c2Bi

(
− b+ ax

(−a)2/3

)
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53.3.11 problem 1011
Internal problem ID [8591]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1011.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(diff(diff(y(x),x),x)-(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = ex2
2 c1 + c2e

x2
2 erf(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 30� �
DSolve[(-1 - x^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D−1

(√
2 x
)
+ c2e

x2
2
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53.3.12 problem 1012
Internal problem ID [8592]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1012.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
x2 + a

)
y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x)-(x^2+a)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−a

4 ,
1
4 , x

2)
√
x

+
c2WhittakerW

(
−a

4 ,
1
4 , x

2)
√
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 47� �
DSolve[(-a - x^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D 1
2 (−a−1)

(√
2 x
)
+ c2Da−1

2

(
i
√
2 x
)
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53.3.13 problem 1013
Internal problem ID [8593]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1013.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
a2x2 + a

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)-(a^2*x^2+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
a x2
2 + c2e

a x2
2 erf

(
x
√
a
)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 36� �
DSolve[(-a - a^2*x^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D−1

(√
2
√
a x
)
+ c2e

ax2
2
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53.3.14 problem 1014
Internal problem ID [8594]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1014.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − c xay = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 65� �
dsolve(diff(diff(y(x),x),x)-c*x^a*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ

(
1

2 + a
,
2
√
−c x1+a

2

2 + a

)
+ c2

√
x BesselY

(
1

2 + a
,
2
√
−c x1+a

2

2 + a

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 119� �
DSolve[-(c*x^a*y[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (a+ 2)−
1

a+2
√
x c

1
2a+4

(
c1Gamma

(
a+ 1
a+ 2

)
I− 1

a+2

(
2
√
c x

a
2+1

a+ 2

)
+ (−1)

1
a+2 c2Gamma

(
1

a+ 2 + 1
)
I 1

a+2

(
2
√
c x

a
2+1

a+ 2

))
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53.3.15 problem 1015
Internal problem ID [8595]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1015.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Titchmarsh]

Solve

y′′ −
(
a2x2n − 1

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-(a^2*x^(2*n)-1)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1 - a^2*x^(2*n))*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.16 problem 1016
Internal problem ID [8596]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1016.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
a x2c + b xc−1) y = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 95� �
dsolve(diff(diff(y(x),x),x)+(a*x^(2*c)+b*x^(c-1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
− ib√

a (2c+ 2)
,

1
2c+ 2 ,

2i
√
a xc+1

c+ 1

)
x− c

2

+ c2WhittakerW
(
− ib√

a (2c+ 2)
,

1
2c+ 2 ,

2i
√
a xc+1

c+ 1

)
x− c

2

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 199� �
DSolve[(b*x^(-1 + c) + a*x^(2*c))*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 2
c

2c+2x−c/2(xc+1) c
2c+2 e

−
√
a xc+1√

−(c+1)2

c1HypergeometricU

− b

√
−(c+ 1)2√

a
+ c2 + c

2(c+ 1)2 ,
c

c+ 1 ,
2
√
a xc+1√

−(c+ 1)2



+ c2LaguerreL

−
− b

√
−(c+ 1)2√

a
+ c2 + c

2(c+ 1)2 ,− 1
c+ 1 ,

2
√
a xc+1√

−(c+ 1)2
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53.3.17 problem 1017
Internal problem ID [8597]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1017.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
e2x − v2

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 17� �
dsolve(diff(diff(y(x),x),x)+(exp(2*x)-v^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (v, ex) + c2 BesselY (v, ex)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 46� �
DSolve[(E^(2*x) - v^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Gamma(1− v)J−v

(√
e2x

)
+ c2Gamma(v + 1)Jv

(√
e2x

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.18 problem 1018
Internal problem ID [8598]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1018.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a exby = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x)+a*exp(b*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0, 2

√
a e bx

2

b

)
+ c2 BesselY

(
0, 2

√
a e bx

2

b

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 47� �
DSolve[a*E^(b*x)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F̃1

(
; 1;−aebx

b2

)
+ 2c2Y0

(
2
√
a
√
ebx

b

)
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53.3.19 problem 1019
Internal problem ID [8599]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1019.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
4a2b2x2e2b x2 − 1

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-(4*a^2*b^2*x^2*exp(2*b*x^2)-1)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1 - 4*a^2*b^2*E^(2*b*x^2)*x^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.20 problem 1020
Internal problem ID [8600]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1020.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
a e2x + b ex + c

)
y = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 61� �
dsolve(diff(diff(y(x),x),x)+(a*exp(2*x)+b*exp(x)+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 WhittakerM

(
− ib

2
√
a
, i
√
c , 2i

√
a ex

)
+ c2e−

x
2 WhittakerW

(
− ib

2
√
a
, i
√
c , 2i

√
a ex

)

3 Solution by Mathematica
Time used: 0.357 (sec). Leaf size: 136� �
DSolve[(c + b*E^x + a*E^(2*x))*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−i
√
a ex(ex)i

√
c

(
c1HypergeometricU

(
ib

2
√
a

+ i
√
c + 1

2 , 1 + 2i
√
c , 2i

√
a ex

)
+ c2LaguerreL

(
− ib

2
√
a

− i
√
c − 1

2 , 2i
√
c , 2i

√
a ex

))
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53.3.21 problem 1021
Internal problem ID [8601]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1021.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
a
(
cosh2(x)

)
+ b
)
y = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x)+(a*cosh(x)^2+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1MathieuC
(
−a

2 − b,
a

4 , ix
)
+ c2MathieuS

(
−a

2 − b,
a

4 , ix
)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 40� �
DSolve[(b + a*Cos[x]^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1MathieuC
[a
2 + b,−a

4 , x
]
+ c2MathieuS

[a
2 + b,−a

4 , x
]
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53.3.22 problem 1022
Internal problem ID [8602]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1022.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_ellipsoidal]

Solve

y′′ + (a cos (2x) + b) y = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)+(a*cos(2*x)+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1MathieuC
(
b,−a

2 , x
)
+ c2MathieuS

(
b,−a

2 , x
)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 28� �
DSolve[(b + a*Cos[2*x])*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1MathieuC
[
b,−a

2 , x
]
+ c2MathieuS

[
b,−a

2 , x
]
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53.3.23 problem 1023
Internal problem ID [8603]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1023.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_ellipsoidal]

Solve

y′′ +
(
a
(
cos2(x)

)
+ b
)
y = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)+(a*cos(x)^2+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1MathieuC
(a
2 + b,−a

4 , x
)
+ c2MathieuS

(a
2 + b,−a

4 , x
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 40� �
DSolve[(b + a*Cos[x]^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1MathieuC
[a
2 + b,−a

4 , x
]
+ c2MathieuS

[a
2 + b,−a

4 , x
]
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53.3.24 problem 1024
Internal problem ID [8604]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1024.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
1 + 2

(
tan2(x)

))
y = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 34� �
dsolve(diff(diff(y(x),x),x)-(1+2*tan(x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
cos(x) +

c2(i cos(x) sin(x) + ln (cos(x) + i sin(x)))
cos(x)

3 Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 66� �
DSolve[(-1 - 2*Tan[x]^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

4
√

sin2(x)
(
−c2

√
sin2(x) + 2c1 sec(x) + 2c2 sec(x) cot−1

((√
sin2(x) − 1

)
sec(x)

))
2 4
√
− sin2(x)
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53.3.25 problem 1025
Internal problem ID [8605]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1025.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
m(m− 1)
cos(x)2 + n(n− 1)

sin(x)2 + a

)
y = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 105� �
dsolve(diff(diff(y(x),x),x)-(m*(m-1)/cos(x)^2+n*(n-1)/sin(x)^2+a)*y(x)=0,y(x), singsol=all)� �
y(x) = c1(cosm(x)) (sinn(x)) hypergeom

([
n

2 + m

2 + i
√
a

2 ,
n

2 + m

2 − i
√
a

2

]
,

[
1
2

+m

]
, cos2(x)

)
+ c2

(
cos−m+1(x)

)
(sinn(x)) hypergeom

([
n

2 − m

2 + i
√
a

2 + 1
2 ,

n

2

− m

2 − i
√
a

2 + 1
2

]
,

[
3
2 −m

]
, cos2(x)

)

3 Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 158� �
DSolve[(-a - (-1 + n)*n*Csc[x]^2 - (-1 + m)*m*Sec[x]^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)−m cos2(x) 1

4−
m
2 (− sin2(x))n/2

(
c1(−1)m cos2(x)m 2F1

(1
2

(
m+ n−

√
−a

)
, 12
(
m+ n+

√
−a

)
;m+ 1

2 ; cos
2(x)

)
+ ic2

√
cos2(x) 2F1

(1
2

(
−m+ n−

√
−a + 1

)
, 12
(
−m+ n+

√
−a + 1

)
; 32 −m; cos2(x)

))√
cos(x)
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53.3.26 problem 1026
Internal problem ID [8606]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1026.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (n(n+ 1)WeierstrassP (x, g2 , g3 ) +B) y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-(n*(n+1)*WeierstrassP(x,g2,g3)+B)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-((B + n*(1 + n)*WeierstrassP[x, {g2, g3}])*y[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.27 problem 1027
Internal problem ID [8607]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1027.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
n(n+ 1) k2sn(x|k)2 + b

)
y = 0

3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 69� �
dsolve(diff(diff(y(x),x),x)-(n*(n+1)*k^2*JacobiSN(x,k)^2+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1HG
(

1
k2 ,

b

4k2 ,−
n

2 ,
n

2 + 1
2 ,

1
2 ,

1
2 , sn(x|k)

2
)

+ c2HG
(

1
k2 ,

k2 + b+ 1
4k2 , 1 + n

2 ,−
n

2 + 1
2 ,

3
2 ,

1
2 , sn(x|k)

2
)
sn(x|k)

3 Solution by Mathematica
Time used: 0.666 (sec). Leaf size: 167� �
DSolve[(b + a*JacobiSN[x, k]^2)*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
√

−dn(x|k)2
(
c1HeunG

[
1
k
,
k − b

4k ,
1
4

(√
k − 4a√

k
+ 3
)
,
3
4 −

√
k − 4a
4
√
k

,
1
2 ,

1
2 , sn(x|k)

2

]

+ c2sn(x|k)HeunG
[
1
k
, 1− b− 1

4k ,
1
4

(√
k − 4a√

k
+ 5
)
,
5
4 −

√
k − 4a
4
√
k

,
3
2 ,

1
2 , sn(x|k)

2

])
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53.3.28 problem 1028
Internal problem ID [8608]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1028.
ODE order: 4.
ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
p′′′′(x)
30 + 7p′′(x)

3 + ap(x) + b

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-(1/30*diff(diff(diff(diff(p(x),x),x),x),x)+7/3*diff(diff(p(x),x),x)+a*p(x)+b)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]*(b + a*p[x] + (p^4)[x]/30 + (7*Derivative[2][p][x])/3)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.29 problem 1029
Internal problem ID [8609]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1029.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
f(x)2 + f ′(x)

)
y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 22� �
dsolve(diff(diff(y(x),x),x)-(f(x)^2+diff(f(x),x))*y(x)=0,y(x), singsol=all)� �

y(x) =
(∫

e
∫
−2f(x)dxdx+ c1

)
e
∫
f(x)dxc2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 58� �
DSolve[-(y[x]*(f[x]^2 + Derivative[1][f][x])) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 exp
(∫ x

1
f(K[1])dK[1]

)
+ c2 exp

(∫ x

1
f(K[2])dK[2]

)∫ x

1
exp

(∫ K[4]

1
−2f(K[3])dK[3]

)
dK[4]
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53.3.30 problem 1030
Internal problem ID [8610]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1030.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (P (x) + l) y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(P(x)+l)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(l + P[x])*y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.31 problem 1031
Internal problem ID [8611]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1031.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − f(x)y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(f[x]*y[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11133



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.32 problem 1032
Internal problem ID [8612]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1032.
ODE order: 3.
ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
g′′′(x)
2g′(x) −

3g′′(x)2
4g′(x)2 +

(1
4 − v2

)
g′(x)2

g(x) + g′(x)2
)
y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 53� �
dsolve(diff(diff(y(x),x),x)+(1/2*diff(diff(diff(g(x),x),x),x)/diff(g(x),x)-3/4*diff(diff(g(x),x),x)^2/diff(g(x),x)^2+(1/4-v^2)*diff(g(x),x)^2/g(x)+diff(g(x),x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(1
2iv

2 − 1
8i,

1
2 , 2ig(x)

)√
d

dx
g(x)

+
c2WhittakerW

(1
2iv

2 − 1
8i,

1
2 , 2ig(x)

)√
d

dx
g(x)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*((g^3)[x]/(2*Derivative[1][g][x]) + Derivative[1][g][x]^2 + ((1/4 - v^2)*Derivative[1][g][x]^2)/g[x] - (3*Derivative[2][g][x]^2)/(4*Derivative[1][g][x]^2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.33 problem 1033
Internal problem ID [8613]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1033.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + y′ + a e−2xy = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x)+diff(y(x),x)+a*exp(-2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
e−x

√
a
)
+ c2 cos

(
e−x

√
a
)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 37� �
DSolve[(a*y[x])/E^(2*x) + y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a e−x
)
− c2 sin

(√
a e−x

)

11135



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.34 problem 1034
Internal problem ID [8614]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1034.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − y′ + y e2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 15� �
dsolve(diff(diff(y(x),x),x)-diff(y(x),x)+exp(2*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (ex) + c2 cos (ex)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 20� �
DSolve[E^(2*x)*y[x] - y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos (ex) + c2 sin (ex)
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53.3.35 problem 1035
Internal problem ID [8615]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1035.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay′ + by = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 45� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
−a

2+
√
a2−4b

2

)
x
+ c2e

(
−a

2−
√
a2−4b

2

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 47� �
DSolve[b*y[x] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2x
(√

a2−4b +a
)(

c2e
x
√
a2−4b + c1

)
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53.3.36 problem 1036
Internal problem ID [8616]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1036.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ay′ + by − f(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 138� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+b*y(x)-f(x)=0,y(x), singsol=all)� �
y(x) = e

(
−a

2+
√
a2−4b

2

)
x
c2 + e

(
−a

2−
√
a2−4b

2

)
x
c1

+

((∫
f(x)e−

(
−a+

√
a2−4b

)
x

2 dx

)
e
(
a+

√
a2−4b

)
x

2 −
(∫

f(x)e
(
a+

√
a2−4b

)
x

2 dx

)
e−

(
−a+

√
a2−4b

)
x

2

)
e−ax

√
a2 − 4b

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 137� �
DSolve[-f[x] + b*y[x] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2x
(√

a2−4b +a
)∫ x

1
−e

1
2

(
a+

√
a2−4b

)
K[1]

f(K[1])√
a2 − 4b

dK[1]

+ ex
√
a2−4b

∫ x

1

e
1
2

(
a−

√
a2−4b

)
K[2]

f(K[2])√
a2 − 4b

dK[2] + c2

+ c1
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53.3.37 problem 1037
Internal problem ID [8617]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1037.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ay′ −
(
b2x2 + c

)
y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 73� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)-(b^2*x^2+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1xKummerM
(
a2 + 12b+ 4c

16b ,
3
2 , b x

2
)
e−

x(bx+a)
2

+ c2xKummerU
(
a2 + 12b+ 4c

16b ,
3
2 , b x

2
)
e−

x(bx+a)
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 74� �
DSolve[(-c - b^2*x^2)*y[x] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
1
2x(a+bx)

(
c1HermiteH

(
−a2 + 4(b+ c)

8b ,
√
b x

)
+ c2 1F1

(
a2 + 4(b+ c)

16b ; 12; bx
2
))
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53.3.38 problem 1038
Internal problem ID [8618]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1038.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2ay′ + f(x)y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+2*a*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + 2*a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.39 problem 1039
Internal problem ID [8619]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1039.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + xy′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(diff(diff(y(x),x),x)+x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = erf
(
i
√
2 x

2

)
e−x2

2 c1 + c2e−
x2
2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 34� �
DSolve[y[x] + x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
2 c1F

(
x√
2

)
+ c2e

−x2
2
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53.3.40 problem 1040
Internal problem ID [8620]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1040.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ − y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 34� �
dsolve(diff(diff(y(x),x),x)+x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2

(
π erf

(√
2 x

2

)
x+

√
2

√
π e−x2

2

)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 45� �
DSolve[-y[x] + x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

π

2 c2xErf
(

x√
2

)
− c2e

−x2
2 + c1x
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53.3.41 problem 1041
Internal problem ID [8621]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1041.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x+ (n+ 1) y = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 47� �
dsolve(diff(diff(y(x),x),x)+x*diff(y(x),x)+(n+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
2 KummerM

(
−n

2 + 1
2 ,

3
2 ,

x2

2

)
x+ c2e−

x2
2 KummerU

(
−n

2 + 1
2 ,

3
2 ,

x2

2

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 47� �
DSolve[(1 + n)*y[x] + x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
c1HermiteH

(
n,

x√
2

)
+ c2 1F1

(
−n

2 ;
1
2;

x2

2

))
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53.3.42 problem 1042
Internal problem ID [8622]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1042.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x− yn = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 47� �
dsolve(diff(diff(y(x),x),x)+x*diff(y(x),x)-n*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
2 KummerM

(
1 + n

2 ,
3
2 ,

x2

2

)
x+ c2e−

x2
2 KummerU

(
1 + n

2 ,
3
2 ,

x2

2

)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53� �
DSolve[-(n*y[x]) + x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
c1HermiteH

(
−n− 1, x√

2

)
+ c2 1F1

(
n+ 1
2 ; 12;

x2

2

))
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53.3.43 problem 1043
Internal problem ID [8623]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1043.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − xy′ + 2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 44� �
dsolve(diff(diff(y(x),x),x)-x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
−2x ex2

2 + erfi
(√

2 x

2

)
√
π

√
2 (x− 1) (x+ 1)

)
+ c2

(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 53� �
DSolve[2*y[x] - x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

((
x2 − 1

)(√
2π c2Erfi

(
x√
2

)
+ 4c1

)
− 2c2e

x2
2 x

)
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53.3.44 problem 1044
Internal problem ID [8624]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1044.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Hermite]

Solve

y′′ − y′x− ay = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 35� �
dsolve(diff(diff(y(x),x),x)-x*diff(y(x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1
2 + a

2 ,
3
2 ,

x2

2

)
x+ c2KummerU

(
1
2 + a

2 ,
3
2 ,

x2

2

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 39� �
DSolve[-(a*y[x]) - x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1HermiteH
(
−a,

x√
2

)
+ c2 1F1

(
a

2;
1
2;

x2

2

)
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53.3.45 problem 1045
Internal problem ID [8625]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1045.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − xy′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 28� �
dsolve(diff(diff(y(x),x),x)-x*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = erf
(
i
√
2 x

2 − i
√
2
)
exc1 + c2ex

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 39� �
DSolve[(-1 + x)*y[x] - x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√

π

2 c2e
x−2Erfi

(
x− 2√

2

)
+ c1e

x

11147



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.46 problem 1046
Internal problem ID [8626]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1046.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′x+ ay = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x)-2*x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1
2 − a

4 ,
3
2 , x

2
)
x+ c2KummerU

(
1
2 − a

4 ,
3
2 , x

2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[a*y[x] - 2*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1HermiteH
(a
2 , x

)
+ c2 1F1

(
−a

4;
1
2;x

2
)
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53.3.47 problem 1047
Internal problem ID [8627]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1047.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4xy′ +
(
4x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve(diff(diff(y(x),x),x)+4*x*diff(y(x),x)+(4*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = e−x2
c1 + c2e−x2

x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20� �
DSolve[(2 + 4*x^2)*y[x] + 4*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x2(c2x+ c1)
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53.3.48 problem 1048
Internal problem ID [8628]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1048.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4y′x+
(
3x2 + 2n− 1

)
y = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x)-4*x*diff(y(x),x)+(3*x^2+2*n-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x2
2 KummerM

(
−n

2 + 1
2 ,

3
2 , x

2
)
x+ c2e

x2
2 KummerU

(
−n

2 + 1
2 ,

3
2 , x

2
)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 37� �
DSolve[(-1 + 2*n + 3*x^2)*y[x] - 4*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x2
2

(
c1HermiteH(n, x) + c2 1F1

(
−n

2 ;
1
2;x

2
))
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53.3.49 problem 1049
Internal problem ID [8629]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1049.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4xy′ +
(
4x2 − 1

)
y − ex = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 70� �
dsolve(diff(diff(y(x),x),x)-4*x*diff(y(x),x)+(4*x^2-1)*y(x)-exp(x)=0,y(x), singsol=all)� �
y(x) = ex2 cos(x)c2 + ex2 sin(x)c1

−

√
π ex2

(
−e i

2 (i cos(x) + sin(x)) erf
(
x− 1

2 −
i
2

)
+ erf

(
x− 1

2 +
i
2

)
e− i

2 (i cos(x)− sin(x))
)

4

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 102� �
DSolve[-E^x + (-1 + 4*x^2)*y[x] - 4*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

x(x−i)− i
2

(√
π

(
e2ixErfi

((
1
2 + i

2

)
− ix

)
− ieiErf

(
−x+

(
1
2 + i

2

)))
+ 2e i

2
(
2c1 − ic2e

2ix))
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53.3.50 problem 1050
Internal problem ID [8630]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1050.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 4xy′ +
(
4x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(diff(diff(y(x),x),x)-4*x*diff(y(x),x)+(4*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2ex

2
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 18� �
DSolve[(-2 + 4*x^2)*y[x] - 4*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2(c2x+ c1)
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53.3.51 problem 1051
Internal problem ID [8631]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1051.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − 4xy′ +
(
4x2 − 3

)
y − ex2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x)-4*x*diff(y(x),x)+(4*x^2-3)*y(x)-exp(x^2)=0,y(x), singsol=all)� �

y(x) = ex(x+1)c2 + ex(x−1)c1 − ex2

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 33� �
DSolve[-E^x^2 + (-3 + 4*x^2)*y[x] - 4*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

(x−1)x(ex(−2 + c2e
x) + 2c1)
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53.3.52 problem 1052
Internal problem ID [8632]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1052.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + axy′ + yb = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 65� �
dsolve(diff(diff(y(x),x),x)+a*x*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−

a x2
2 KummerM

(
2a− b

2a ,
3
2 ,

a x2

2

)
x+ c2e−

a x2
2 KummerU

(
2a− b

2a ,
3
2 ,

a x2

2

)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 67� �
DSolve[b*y[x] + a*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ax2
2

(
c1HermiteH

(
b

a
− 1,

√
a x√
2

)
+ c2 1F1

(
a− b

2a ; 12;
ax2

2

))
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53.3.53 problem 1053
Internal problem ID [8633]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1053.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2axy′ + a2x2y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 35� �
dsolve(diff(diff(y(x),x),x)+2*a*x*diff(y(x),x)+a^2*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
ax−2

√
a
)

2 + c2e−
x
(
ax+2

√
a
)

2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 56� �
DSolve[a^2*x^2*y[x] + 2*a*x*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

ax2
2 −

√
a x
(
c2e

2
√
a x + 2

√
a c1

)
2
√
a
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53.3.54 problem 1054
Internal problem ID [8634]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1054.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ax+ b) y′ + (cx+ d) y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 105� �
dsolve(diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+(c*x+d)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
cx
a KummerM

(
d a2 − abc+ c2

2a3 ,
1
2 ,−

(a2x+ ab− 2c)2

2a3

)

+ c2e−
cx
a KummerU

(
d a2 − abc+ c2

2a3 ,
1
2 ,−

(a2x+ ab− 2c)2

2a3

)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 130� �
DSolve[(d + c*x)*y[x] + (b + a*x)*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
cx
a
−ax2

2 −bx

(
c1HermiteH

(
−a3 + a2d− abc+ c2

a3
,
a(ax+ b)− 2c√

2 a3/2

)
+ c2 1F1

(
a3 − da2 + bca− c2

2a3 ; 12;
(a(b+ ax)− 2c)2

2a3

))
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53.3.55 problem 1055
Internal problem ID [8635]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1055.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ax+ b) y′ +
(
a1 x2 + b1x+ c1

)
y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 317� �
dsolve(diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+(a1*x^2+b1*x+c1)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1 hypergeom
([

(a2 − 4a1 )
3
2 + a3 − 2a2c1 + (2b1 b− 4a1 ) a+ (−2b2 + 8c1 ) a1 − 2b1 2

4 (a2 − 4a1 )
3
2

]
,

[
1
2

]
,
(a2x+ ab− 4a1x− 2b1 )2

2 (a2 − 4a1 )
3
2

)
e
−

x

(
(ax+2b)

(
a2−4a1

) 3
2 +

(
a2−4a1

)(
a2x+2ab−4a1x−4b1

))

4
(
a2−4a1

) 3
2

+ c2
(
a2x+ ab− 4a1x

−2b1
)
hypergeom

([
3(a2 − 4a1 )

3
2 + a3 − 2a2c1 + (2b1 b− 4a1 ) a+ (−2b2 + 8c1 ) a1 − 2b1 2

4 (a2 − 4a1 )
3
2

]
,

[
3
2

]
,
(a2x+ ab− 4a1x− 2b1 )2

2 (a2 − 4a1 )
3
2

)
e
−

x

(
(ax+2b)

(
a2−4a1

) 3
2 +

(
a2−4a1

)(
a2x+2ab−4a1x−4b1

))

4
(
a2−4a1

) 3
2

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 304� �
DSolve[(c1 + b1*x + a1*x^2)*y[x] + (b + a*x)*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ exp

−
x
(
2b
√
a2 − 4a1 + ax

√
a2 − 4a1 + a2x+ 2ab− 4(a1x+ b1)

)
4
√
a2 − 4a1

c1HermiteH

−a3 + 2
(
a1
(
2
√
a2 − 4a1 + b2 − 4c1

)
+ b12

)
− a2

(√
a2 − 4a1 − 2c1

)
+ a(4a1− 2bb1)

2 (a2 − 4a1)3/2
,
a2x+ ab− 2(2a1x+ b1)

√
2 (a2 − 4a1)3/4

+c2 1F1

a3 +
(√

a2 − 4a1 − 2c1
)
a2 + (2bb1− 4a1)a− 2

(
b12 + a1

(
b2 − 4c1+ 2

√
a2 − 4a1

))
4 (a2 − 4a1)3/2

; 12;
(xa2 + ba− 2(b1+ 2a1x))2

2 (a2 − 4a1)3/2
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53.3.56 problem 1056
Internal problem ID [8636]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1056.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x2 + yx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 52� �
dsolve(diff(diff(y(x),x),x)-x^2*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2

(
6
(
−x3) 1

3 3 2
3Γ
(
2
3

)
− 6
(
−x3) 1

3 3 2
3Γ
(
2
3 ,−

x3

3

)
+ 18 ex3

3

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 27� �
DSolve[x*y[x] - x^2*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
3c2E

4
3

(
−x3

3

)
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53.3.57 problem 1057
Internal problem ID [8637]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1057.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′x2 − (x+ 1)2 y = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 50� �
dsolve(diff(diff(y(x),x),x)-x^2*diff(y(x),x)-(x+1)^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1HT
(
0,−3, 2 3 1

3 ,
3 2

3x

3

)
e−x + c2HT

(
0, 3, 2 3 1

3 ,−3 2
3x

3

)
e

x
(
x2+3

)
3

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 44� �
DSolve[-((1 + x)^2*y[x]) - x^2*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x3
3 +x

(
c2

∫ x

1
e−

1
3K[1]

(
K[1]2+6

)
dK[1] + c1

)
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53.3.58 problem 1058
Internal problem ID [8638]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1058.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − x2(x+ 1) y′ + x
(
x4 − 2

)
y = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 35� �
dsolve(diff(diff(y(x),x),x)-x^2*(x+1)*diff(y(x),x)+x*(x^4-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x3
3 + c2e

x3
3

(∫
e 1

4x
4− 1

3x
3
dx

)

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 44� �
DSolve[x*(-2 + x^4)*y[x] - x^2*(1 + x)*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x3
3

(
c2

∫ x

1
e

1
12K[1]3(3K[1]−4)dK[1] + c1

)
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53.3.59 problem 1059
Internal problem ID [8639]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1059.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′x4 − yx3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 48� �
dsolve(diff(diff(y(x),x),x)+x^4*diff(y(x),x)-x^3*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 +
c2e−

x5
10

(
x10WhittakerM

(
2
5 ,

9
10 ,

x5

5

)
+ (9x5 + 36)WhittakerM

(
7
5 ,

9
10 ,

x5

5

))
x7

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 27� �
DSolve[-(x^3*y[x]) + x^4*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− 1
5c2E

6
5

(
x5

5

)
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53.3.60 problem 1060
Internal problem ID [8640]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1060.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a xq−1y′ + b xq−2y = 0

3 Solution by Maple
Time used: 0.057 (sec). Leaf size: 91� �
dsolve(diff(diff(y(x),x),x)+a*x^(q-1)*diff(y(x),x)+b*x^(q-2)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1e−
xqa
q KummerM

(
aq − b

aq
,
q + 1
q

,
xqa

q

)
x+ c2e−

xqa
q KummerU

(
aq − b

aq
,
q + 1
q

,
xqa

q

)
x

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 81� �
DSolve[b*x^(-2 + q)*y[x] + a*x^(-1 + q)*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2q
−1/qa

1
q (xq)

1
q 1F1

(
a+ b

aq
; 1 + 1

q
;−axq

q

)
+ c1 1F1

(
b

aq
; q − 1

q
;−axq

q

)
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53.3.61 problem 1061
Internal problem ID [8641]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1061.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′
√
x +

(
1

4
√
x

+ x

4 − 9
)
y − x e−x

3
2
3 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 38� �
dsolve(diff(diff(y(x),x),x)+diff(y(x),x)*x^(1/2)+(1/4/x^(1/2)+1/4*x-9)*y(x)-x*exp(-1/3*x^(3/2))=0,y(x), singsol=all)� �

y(x) = e−x
3
2
3 sinh (3x) c2 + e−x

3
2
3 cosh (3x) c1 −

x e−x
3
2
3

9

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 45� �
DSolve[-(x/E^(x^(3/2)/3)) + (-9 + 1/(4*Sqrt[x]) + x/4)*y[x] + Sqrt[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
18e

− 1
3
(√

x +9
)
x
(
−2e3xx+ 3c2e6x + 18c1

)
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53.3.62 problem 1062
Internal problem ID [8642]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1062.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′√
x

+
(
x+

√
x − 8

)
y

4x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(diff(diff(y(x),x),x)-diff(y(x),x)/x^(1/2)+1/4*(x+x^(1/2)-8)*y(x)/x^2=0,y(x), singsol=all)� �

y(x) = c1e
√
x

x
+ c2e

√
x x2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 30� �
DSolve[((-8 + Sqrt[x] + x)*y[x])/(4*x^2) - y'[x]/Sqrt[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
√
x (c2x3 + 3c1)

3x
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53.3.63 problem 1063
Internal problem ID [8643]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1063.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ − (2 ex + 1) y′ + y e2x − e3x = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 34� �
dsolve(diff(diff(y(x),x),x)-(2*exp(x)+1)*diff(y(x),x)+exp(2*x)*y(x)-exp(3*x)=0,y(x), singsol=all)� �

y(x) = ex
2+ex sinh

(x
2

)
c2 + ex

2+ex cosh
(x
2

)
c1 + ex + 2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 28� �
DSolve[-E^(3*x) + E^(2*x)*y[x] - (1 + 2*E^x)*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex + c1e
ex + c2e

x+ex + 2
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53.3.64 problem 1064
Internal problem ID [8644]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1064.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + ay′ + tan(x) + by = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 138� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+tan(x)+b*y(x)=0,y(x), singsol=all)� �
y(x) = e

(
−a

2+
√
a2−4b

2

)
x
c2 + e

(
−a

2−
√
a2−4b

2

)
x
c1

+

((∫
tan(x)e

(
a+

√
a2−4b

)
x

2 dx

)
e−

(
−a+

√
a2−4b

)
x

2 −
(∫

tan(x)e−
(
−a+

√
a2−4b

)
x

2 dx

)
e
(
a+

√
a2−4b

)
x

2

)
e−ax

√
a2 − 4b

3 Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 485� �
DSolve[Tan[x] + b*y[x] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e
− 1

2x
(√

a2−4b +a
)(

b
(
i
√
a2 − 4b − ia+ 4

)
e

1
2x
(√

a2−4b +a+4i
)
2F1

(
1, 14
(
−ia− i

√
a2 − 4b + 4

)
; 14
(
−ia− i

√
a2 − 4b + 8

)
;−e2ix

)
+ ib

(√
a2 − 4b + a+ 4i

)
e

1
2x
(√

a2−4b +a+4i
)
2F1

(
1, 14
(
−ia+ i

√
a2 − 4b + 4

)
; 14
(
−ia+ i

√
a2 − 4b + 8

)
;−e2ix

)
+ (2a− ib+ 4i)

(
e

1
2x
(√

a2−4b +a
)((√

a2 − 4b + a
)

2F1

(
1, 14i

(√
a2 − 4b − a

)
; 14i
(√

a2 − 4b − a
)
+ 1;−e2ix

)
+
(√

a2 − 4b − a
)

2F1

(
1,−1

4i
(
a+

√
a2 − 4b

)
; 14
(
−ia− i

√
a2 − 4b + 4

)
;−e2ix

))
+ 2ib

√
a2 − 4b

(
c2e

x
√
a2−4b + c1

)))
2b
√
a2 − 4b (2ia+ b− 4)
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53.3.65 problem 1065
Internal problem ID [8645]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1065.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2ny′ cot(x) +
(
−a2 + n2) y = 0

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 67� �
dsolve(diff(diff(y(x),x),x)+2*n*diff(y(x),x)*cot(x)+(-a^2+n^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
sin−n+ 1

2 (x)
)
LegendreP

(
−1
2 +

√
−a2 + 2n2 , n− 1

2 , cos(x)
)

+ c2
(
sin−n+ 1

2 (x)
)
LegendreQ

(
−1
2 +

√
−a2 + 2n2 , n− 1

2 , cos(x)
)

3 Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 83� �
DSolve[(-a^2 + n^2)*y[x] + 2*n*Cot[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
− sin2(x)

) 1
4−

n
2
(
c1P

n− 1
2√

2n2−a2 − 1
2
(cos(x)) + c2Q

n− 1
2√

2n2−a2 − 1
2
(cos(x))

)
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53.3.66 problem 1066
Internal problem ID [8646]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1066.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ tan(x) + y
(
cos2(x)

)
= 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 15� �
dsolve(diff(diff(y(x),x),x)+diff(y(x),x)*tan(x)+y(x)*cos(x)^2=0,y(x), singsol=all)� �

y(x) = c1 sin (sin(x)) + c2 cos (sin(x))

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18� �
DSolve[Cos[x]^2*y[x] + Tan[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sin(sin(x)) + c1 cos(sin(x))
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53.3.67 problem 1067
Internal problem ID [8647]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1067.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ tan(x)− y
(
cos2(x)

)
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 17� �
dsolve(diff(diff(y(x),x),x)+diff(y(x),x)*tan(x)-y(x)*cos(x)^2=0,y(x), singsol=all)� �

y(x) = c1esin(x) + c2e− sin(x)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 21� �
DSolve[-(Cos[x]^2*y[x]) + Tan[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh(sin(x)) + ic2 sinh(sin(x))
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53.3.68 problem 1068
Internal problem ID [8648]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1068.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + cot(x)y′ + v(v + 1) y = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 45� �
dsolve(diff(diff(y(x),x),x)+diff(y(x),x)*cot(x)+v*(v+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−v

2 ,
1
2 + v

2

]
,

[
1
2

]
, cos2(x)

)
+ c2 cos(x) hypergeom

([
1 + v

2 ,
1
2 − v

2

]
,

[
3
2

]
, cos2(x)

)

3 Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 20� �
DSolve[v*(1 + v)*y[x] + Cot[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Pv(cos(x)) + c2Qv(cos(x))

11170



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.69 problem 1069
Internal problem ID [8649]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1069.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′ cot(x) + y
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 15� �
dsolve(diff(diff(y(x),x),x)-diff(y(x),x)*cot(x)+y(x)*sin(x)^2=0,y(x), singsol=all)� �

y(x) = c1 sin (cos(x)) + c2 cos (cos(x))

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 19� �
DSolve[Sin[x]^2*y[x] - Cot[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos(cos(x))− c2 sin(cos(x))
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53.3.70 problem 1070
Internal problem ID [8650]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1070.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ay′ tan(x) + yb = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 67� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)*tan(x)+b*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
cos 1

2+
a
2 (x)

)
LegendreP

(√
a2 + 4b

2 − 1
2 ,

1
2 + a

2 , sin(x)
)

+ c2
(
cos 1

2+
a
2 (x)

)
LegendreQ

(√
a2 + 4b

2 − 1
2 ,

1
2 + a

2 , sin(x)
)

3 Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 129� �
DSolve[b*y[x] + a*Tan[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
4

(
−a−

√
a2 + 4b

)
,
1
4

(√
a2 + 4b − a

)
; 1− a

2 ; cos2(x)
)

+ia+1c2 cosa+1(x) 2F1

(
1
4

(
a−

√
a2 + 4b +2

)
,
1
4

(
a+

√
a2 + 4b +2

)
; a+ 3

2 ; cos2(x)
)
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53.3.71 problem 1071
Internal problem ID [8651]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1071.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2ay′ cot (ax) +
(
−a2 + b2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)+2*a*diff(y(x),x)*cot(a*x)+(-a^2+b^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (bx)
sin (ax) + c2 cos (bx)

sin (ax)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 43� �
DSolve[(-a^2 + b^2)*y[x] + 2*a*Cot[a*x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ibx csc(ax)
(
2c1 −

ic2e
2ibx

b

)
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53.3.72 problem 1072
Internal problem ID [8652]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1072.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ap′′(x)y′ +
(
a+ bp(x)− 4nap(x)2

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(diff(p(x),x),x)*diff(y(x),x)+(a+b*p(x)-4*n*a*p(x)^2)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a + b*p[x] - 4*a*n*p[x]^2)*y[x] + a*y'[x]*Derivative[2][p][x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.73 problem 1073
Internal problem ID [8653]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1073.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
11WeierstrassP (x, a, b)WeierstrassPPrime (x, a, b)− 6WeierstrassP (x, a, b)2 + a

2

)
y′

WeierstrassPPrime (x, a, b) +WeierstrassP (x, a, b)2
+
(
WeierstrassPPrime (x, a, b)2 −WeierstrassP (x, a, b)2WeierstrassPPrime (x, a, b)−WeierstrassP (x, a, b)

(
6WeierstrassP (x, a, b)2 − a

2

))
y

WeierstrassPPrime (x, a, b) +WeierstrassP (x, a, b)2
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(11*WeierstrassP(x,a,b)*WeierstrassPPrime(x,a,b)-6*WeierstrassP(x,a,b)^2+1/2*a)*diff(y(x),x)/(WeierstrassPPrime(x,a,b)+WeierstrassP(x,a,b)^2)+(WeierstrassPPrime(x,a,b)^2-WeierstrassP(x,a,b)^2*WeierstrassPPrime(x,a,b)-WeierstrassP(x,a,b)*(6*WeierstrassP(x,a,b)^2-1/2*a))*y(x)/(WeierstrassPPrime(x,a,b)+WeierstrassP(x,a,b)^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[((-(WeierstrassP[x, {a, b}]*(-1/2*a + 6*WeierstrassP[x, {a, b}]^2)) - WeierstrassP[x, {a, b}]^2*WeierstrassPPrime[x, {a, b}] + WeierstrassPPrime[x, {a, b}]^2)*y[x])/(WeierstrassP[x, {a, b}]^2 + WeierstrassPPrime[x, {a, b}]) + ((a/2 - 6*WeierstrassP[x, {a, b}]^2 + WeierstrassP[x, {a, b}]^3 - WeierstrassP[x, {a, b}]*WeierstrassPPrime[x, {a, b}])*y'[x])/(-WeierstrassP[x, {a, b}]^2 + WeierstrassPPrime[x, {a, b}]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.74 problem 1074
Internal problem ID [8654]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1074.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + k2sn(x|k) cn(x|k) y′
dn (x|k) + n2ydn(x|k)2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)+k^2*JacobiSN(x,k)*JacobiCN(x,k)/JacobiDN(x,k)*diff(y(x),x)+n^2*y(x)*JacobiDN(x,k)^2=0,y(x), singsol=all)� �

y(x) = c1 sin (n am(x|k)) + c2 cos (n am(x|k))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[n^2*JacobiDN[x, k]^2*y[x] + (k^2*JacobiCN[x, k]*JacobiSN[x, k]*y'[x])/JacobiDN[x, k] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.75 problem 1075
Internal problem ID [8655]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1075.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + f(x)y′ + g(x)y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+f(x)*diff(y(x),x)+g(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[g[x]*y[x] + f[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.76 problem 1076
Internal problem ID [8656]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1076.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + f(x)y′ + (f ′(x) + a) y − g(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+f(x)*diff(y(x),x)+(diff(f(x),x)+a)*y(x)-g(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-g[x] + y[x]*(a + Derivative[1][f][x]) + f[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.77 problem 1077
Internal problem ID [8657]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1077.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (f(x)a+ b) y′ + (f(x)c+ d) y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(a*f(x)+b)*diff(y(x),x)+(c*f(x)+d)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(d + c*f[x])*y[x] + (b + a*f[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.78 problem 1078
Internal problem ID [8658]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1078.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + f(x)y′ +
(
f(x)2
4 + f ′(x)

2 + a

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x)+f(x)*diff(y(x),x)+(1/4*f(x)^2+1/2*diff(f(x),x)+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
(
∫
f(x)dx)

2 sinh
(√

−a x
)
+ c2e−

(
∫
f(x)dx)

2 cosh
(√

−a x
)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 69� �
DSolve[y[x]*(a + f[x]^2/4 + Derivative[1][f][x]/2) + f[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
2
√
a c1 − ic2e

2i
√
a x
)
exp

(
−1

2

∫ x

1 f(K[1])dK[1]− i
√
a x
)

2
√
a
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53.3.79 problem 1079
Internal problem ID [8659]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1079.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − af ′(x)y′
f(x) + bf(x)2ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x)-a*diff(f(x),x)/f(x)*diff(y(x),x)+b*f(x)^(2*a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
∫
if(x)a

√
b dx + c2e−

(∫
if(x)a

√
b dx

)

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 167� �
DSolve[b*f[x]^(2*a)*y[x] - (a*Derivative[1][f][x]*y'[x])/f[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2 √

c1 sinh
(∫ x

1
−i

√
b f(K[1])adK[1] + c2

)
y(x) →

√
2 √

c1 sinh
(∫ x

1
−i

√
b f(K[1])adK[1] + c2

)
y(x) → −

√
2 √

c1 sinh
(∫ x

1
i
√
b f(K[2])adK[2] + c2

)
y(x) →

√
2 √

c1 sinh
(∫ x

1
i
√
b f(K[2])adK[2] + c2

)
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53.3.80 problem 1080
Internal problem ID [8660]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1080.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
f ′(x)
f(x) + 2a

)
y′ +

(
af ′(x)
f(x) + a2 − b2f(x)2

)
y = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 74� �
dsolve(diff(diff(y(x),x),x)-(diff(f(x),x)/f(x)+2*a)*diff(y(x),x)+(a*diff(f(x),x)/f(x)+a^2-b^2*f(x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = e
∫
− e

∫
−2f(x)bdxe2c1bf(x)b−e

∫
−2f(x)bdxe2c1ba+f(x)b+a

e
∫
−2f(x)bdxe2c1b−1

dx
c2

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 47� �
DSolve[y[x]*(a^2 - b^2*f[x]^2 + (a*Derivative[1][f][x])/f[x]) - (2*a + Derivative[1][f][x]/f[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eax
(
c1 exp

(
b

∫ x

1
f(K[1])dK[1]

)
+ c2 exp

(
−b

∫ x

1
f(K[2])dK[2]

))
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53.3.81 problem 1081
Internal problem ID [8661]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1081.
ODE order: 3.
ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + f(x)f ′′′(x)y′
f(x)2 + b2

− a2f ′(x)2y
f(x)2 + b2

= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+f(x)*diff(diff(diff(f(x),x),x),x)/(f(x)^2+b^2)*diff(y(x),x)-a^2*diff(f(x),x)^2/(f(x)^2+b^2)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-((a^2*y[x]*Derivative[1][f][x]^2)/(b^2 + f[x]^2)) + (f[x]*(f^3)[x]*y'[x])/(b^2 + f[x]^2) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.82 problem 1082
Internal problem ID [8662]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1082.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
g′′(x)
g′(x) + (2m− 1) g′(x)

g(x)

)
y′ +

(
(m2 − v2) g′(x)2

g(x) + g′(x)2
)
y = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 85� �
dsolve(diff(diff(y(x),x),x)-(diff(diff(g(x),x),x)/diff(g(x),x)+(2*m-1)*diff(g(x),x)/g(x))*diff(y(x),x)+((m^2-v^2)*diff(g(x),x)^2/g(x)+diff(g(x),x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ig(x) KummerM
(
1
2im

2 − 1
2iv

2 +m+ 1
2 , 1 + 2m, 2ig(x)

)
g(x)2m

+ c2e−ig(x) KummerU
(
1
2im

2 − 1
2iv

2 +m+ 1
2 , 1 + 2m, 2ig(x)

)
g(x)2m

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*(Derivative[1][g][x]^2 + ((m^2 - v^2)*Derivative[1][g][x]^2)/g[x]) - y'[x]*(((-1 + 2*m)*Derivative[1][g][x])/g[x] + Derivative[2][g][x]/Derivative[1][g][x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.83 problem 1083
Internal problem ID [8663]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1083.
ODE order: 3.
ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′f ′(x)
f(x) +

(
3f ′(x)2
4f(x)2 − f ′′(x)

2f(x) −
3g′′(x)2
4g′(x)2 + g′′′(x)

2g′(x) +
(1
4 − v2

)
g′(x)2

g(x)2 + g′(x)2
)
y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x)-diff(f(x),x)*diff(y(x),x)/f(x)+(3/4*diff(f(x),x)^2/f(x)^2-1/2*diff(diff(f(x),x),x)/f(x)-3/4*diff(diff(g(x),x),x)^2/diff(g(x),x)^2+1/2*diff(diff(diff(g(x),x),x),x)/diff(g(x),x)+(1/4-v^2)*diff(g(x),x)^2/g(x)^2+diff(g(x),x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1

√
g(x)f(x)

d
dx
g(x)

BesselJ (v, g(x)) + c2

√
g(x)f(x)

d
dx
g(x)

BesselY (v, g(x))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-((Derivative[1][f][x]*y'[x])/f[x]) + y[x]*((3*Derivative[1][f][x]^2)/(4*f[x]^2) + (g^3)[x]/(2*Derivative[1][g][x]) + Derivative[1][g][x]^2 + ((1/4 - v^2)*Derivative[1][g][x]^2)/g[x]^2 - Derivative[2][f][x]/(2*f[x]) - (3*Derivative[2][g][x]^2)/(4*Derivative[1][g][x]^2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.84 problem 1084
Internal problem ID [8664]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1084.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
2f ′(x)
f(x) + g′′(x)

g′(x) − g′(x)
g(x)

)
y′ +

f ′(x)
(

2f ′(x)
f(x) + g′′(x)

g′(x) −
g′(x)
g(x)

)
f(x) − f ′′(x)

f(x) − v2g′(x)2
g(x)2 + g′(x)2

 y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)-(2*diff(f(x),x)/f(x)+diff(diff(g(x),x),x)/diff(g(x),x)-diff(g(x),x)/g(x))*diff(y(x),x)+(diff(f(x),x)/f(x)*(2*diff(f(x),x)/f(x)+diff(diff(g(x),x),x)/diff(g(x),x)-diff(g(x),x)/g(x))-diff(diff(f(x),x),x)/f(x)-v^2*diff(g(x),x)^2/g(x)^2+diff(g(x),x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (v, g(x)) f(x) + c2 BesselY (v, g(x)) f(x)

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 35� �
DSolve[-(y'[x]*((2*Derivative[1][f][x])/f[x] - Derivative[1][g][x]/g[x] + Derivative[2][g][x]/Derivative[1][g][x])) + y[x]*(Derivative[1][g][x]^2 - (v^2*Derivative[1][g][x]^2)/g[x]^2 - Derivative[2][f][x]/f[x] + (Derivative[1][f][x]*((2*Derivative[1][f][x])/f[x] - Derivative[1][g][x]/g[x] + Derivative[2][g][x]/Derivative[1][g][x]))/f[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → f(x)
(
c1J√

v2 (g(x)) + c2Y√
v2 (g(x))

)
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53.3.85 problem 1085
Internal problem ID [8665]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1085.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
g′′(x)
g′(x) + (2v − 1) g′(x)

g(x) + 2h′(x)
h(x)

)
y′ +

h′(x)
(

g′′(x)
g′(x) +

(2v−1)g′(x)
g(x) + 2h′(x)

h(x)

)
h(x) − h′′(x)

h(x) + g′(x)2
 y = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)-(diff(diff(g(x),x),x)/diff(g(x),x)+(2*v-1)*diff(g(x),x)/g(x)+2*diff(h(x),x)/h(x))*diff(y(x),x)+(diff(h(x),x)/h(x)*(diff(diff(g(x),x),x)/diff(g(x),x)+(2*v-1)*diff(g(x),x)/g(x)+2*diff(h(x),x)/h(x))-diff(diff(h(x),x),x)/h(x)+diff(g(x),x)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (v, g(x))h(x)g(x)v + c2 BesselY (v, g(x))h(x)g(x)v

3 Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 27� �
DSolve[-(y'[x]*(((-1 + 2*v)*Derivative[1][g][x])/g[x] + (2*Derivative[1][h][x])/h[x] + Derivative[2][g][x]/Derivative[1][g][x])) + y[x]*(Derivative[1][g][x]^2 + (Derivative[1][h][x]*(((-1 + 2*v)*Derivative[1][g][x])/g[x] + (2*Derivative[1][h][x])/h[x] + Derivative[2][g][x]/Derivative[1][g][x]))/h[x] - Derivative[2][h][x]/h[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → h(x)g(x)v(c1Jv(g(x)) + c2Yv(g(x)))
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53.3.86 problem 1086
Internal problem ID [8666]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1086.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4y′′ + 9yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(4*diff(diff(y(x),x),x)+9*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1AiryAi
(
−3 2

32 1
3x

2

)
+ c2AiryBi

(
−3 2

32 1
3x

2

)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42� �
DSolve[9*x*y[x] + 4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Ai
(
xRoot

[
4#13 + 9&, 3

])
+ c2Bi

(
xRoot

[
4#13 + 9&, 3

])
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53.3.87 problem 1087
Internal problem ID [8667]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1087.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ −
(
x2 + a

)
y = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 35� �
dsolve(4*diff(diff(y(x),x),x)-(x^2+a)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
−a

8 ,
1
4 ,

x2

2

)
√
x

+
c2WhittakerW

(
−a

8 ,
1
4 ,

x2

2

)
√
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36� �
DSolve[(-a - x^2)*y[x] + 4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D 1
4 (−a−2)(x) + c2Da−2

4
(ix)
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53.3.88 problem 1088
Internal problem ID [8668]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1088.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′ + 4y′ tan(x)−
(
5
(
tan2(x)

)
+ 2
)
y = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 36� �
dsolve(4*diff(diff(y(x),x),x)+4*diff(y(x),x)*tan(x)-(5*tan(x)^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1√
cos(x)

+ c2(i cos(x) sin(x)− ln (i cos(x) + sin(x)))√
cos(x)

3 Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 93� �
DSolve[(-2 - 5*Tan[x]^2)*y[x] + 4*Tan[x]*y'[x] + 4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
3 8
√
−1 c2

(
(−1)3/4 sinh−1

(
4
√
−1 4

√
− cos4(x)

)
+ 4
√
− cos4(x)

√
1 + i

√
− cos4(x)

)
− 2(−1)7/8c1

2 8
√
− cos4(x)
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53.3.89 problem 1089
Internal problem ID [8669]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1089.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

ay′′ − (ab+ c+ x) y′ + (b(x+ c) + d) y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 61� �
dsolve(a*diff(diff(y(x),x),x)-(a*b+c+x)*diff(y(x),x)+(b*(x+c)+d)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ebxKummerM
(
−d

2 ,
1
2 ,

(ab− c− x)2

2a

)
+ c2ebxKummerU

(
−d

2 ,
1
2 ,

(ab− c− x)2

2a

)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 63� �
DSolve[(d + b*(c + x))*y[x] - (a*b + c + x)*y'[x] + a*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ebx
(
c1Hd

(
−ab+ c+ x√

2
√
a

)
+ c2 1F1

(
−d

2;
1
2;

(−ab+ c+ x)2
2a

))
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53.3.90 problem 1090
Internal problem ID [8670]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1090.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

a2y′′ + a
(
a2 − 2b e−ax

)
y′ + b2e−2axy = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 59� �
dsolve(a^2*diff(diff(y(x),x),x)+a*(a^2-2*b*exp(-a*x))*diff(y(x),x)+b^2*exp(-2*a*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
a3x+2b e−ax

2a2 sinh
(ax
2

)
+ c2e−

a3x+2b e−ax

2a2 cosh
(ax
2

)
3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 45� �
DSolve[(b^2*y[x])/E^(2*a*x) + a*(a^2 - (2*b)/E^(a*x))*y'[x] + a^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
be−ax

a2 −ax(a2c1eax − bc2)
a2
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53.3.91 problem 1091
Internal problem ID [8671]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1091.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x(y′′ + y)− cos(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 35� �
dsolve(x*(diff(diff(y(x),x),x)+y(x))-cos(x)=0,y(x), singsol=all)� �
y(x) = sin(x)c2+cos(x)c1+

sin(x) ln(x)
2 + sin(x) cosineIntegral (2x)

2 − sinIntegral (2x) cos(x)
2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 38� �
DSolve[-Cos[x] + x*(y[x] + y''[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(sin(x)(CosIntegral(2x) + log(x) + 2c2) + cos(x)(−Si(2x) + 2c1))
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53.3.92 problem 1092
Internal problem ID [8672]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1092.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (x+ a) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 29� �
dsolve(x*diff(diff(y(x),x),x)+(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
−ia

2 ,
1
2 , 2ix

)
+ c2WhittakerW

(
−ia

2 ,
1
2 , 2ix

)

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 53� �
DSolve[(a + x)*y[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ixx

(
c1HypergeometricU

(
1 + ia

2 , 2, 2ix
)
+ c2 1F1

(
ia

2 + 1; 2; 2ix
))

11194



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.93 problem 1093
Internal problem ID [8673]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1093.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

y′′x+ y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 10� �
dsolve(x*diff(diff(y(x),x),x)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c2 ln(x) + c1

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 13� �
DSolve[y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 log(x) + c2
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53.3.94 problem 1094
Internal problem ID [8674]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1094.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x+ y′ + ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 29� �
dsolve(x*diff(diff(y(x),x),x)+diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0, 2

√
a

√
x
)
+ c2 BesselY

(
0, 2

√
a

√
x
)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 33� �
DSolve[a*y[x] + y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F̃1(; 1;−ax) + 2c2Y0
(
2
√
a
√
x
)
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53.3.95 problem 1095
Internal problem ID [8675]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1095.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ y′ + lxy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x*diff(diff(y(x),x),x)+diff(y(x),x)+l*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0,
√
l x
)
+ c2 BesselY

(
0,
√
l x
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 30� �
DSolve[l*x*y[x] + y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1J0
(√

l x
)
+ c2Y0

(√
l x
)
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53.3.96 problem 1096
Internal problem ID [8676]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1096.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ y′ + (x+ a) y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 43� �
dsolve(x*diff(diff(y(x),x),x)+diff(y(x),x)+(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−ix KummerM
(
1
2 + ia

2 , 1, 2ix
)
+ c2e−ix KummerU

(
1
2 + ia

2 , 1, 2ix
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 56� �
DSolve[(a + x)*y[x] + y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix

(
c1HypergeometricU

(
1
2 + ia

2 , 1, 2ix
)
+ c2 1F1

(
ia

2 + 1
2; 1; 2ix

))
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53.3.97 problem 1097
Internal problem ID [8677]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1097.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x− y′ + ay = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(x*diff(diff(y(x),x),x)-diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ
(
2, 2

√
a

√
x
)
+ c2xBesselY

(
2, 2

√
a

√
x
)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 38� �
DSolve[a*y[x] - y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax
(
ac1x 0F1(; 3;−ax)− 2c2Y2

(
2
√
a
√
x
))
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53.3.98 problem 1098
Internal problem ID [8678]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1098.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′x− y′ − ya x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 27� �
dsolve(x*diff(diff(y(x),x),x)-diff(y(x),x)-y(x)*a*x^3=0,y(x), singsol=all)� �

y(x) = c1 sinh
(
x2√a

2

)
+ c2 cosh

(
x2√a

2

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41� �
DSolve[-(a*x^3*y[x]) - y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(√

a x2

2

)
+ ic2 sinh

(√
a x2

2

)
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53.3.99 problem 1099
Internal problem ID [8679]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1099.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− y′ + x3
(
ex2 − v2

)
y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 25� �
dsolve(x*diff(diff(y(x),x),x)-diff(y(x),x)+x^3*(exp(x^2)-v^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
v, ex2

2

)
+ c2 BesselY

(
v, ex2

2

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(E^x^3 - v^2)*x^3*y[x] - y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11201



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.100 problem 1100
Internal problem ID [8680]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1100.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′x+ 2y′ − yx− ex = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)-x*y(x)-exp(x)=0,y(x), singsol=all)� �

y(x) = sinh(x)c2
x

+ cosh(x)c1
x

+ ex
2

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 37� �
DSolve[-E^x - x*y[x] + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(e2x(2x− 1 + 2c2) + 4c1)
4x
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53.3.101 problem 1101
Internal problem ID [8681]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1101.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ 2y′ + yax = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)+y(x)*a*x=0,y(x), singsol=all)� �

y(x) =
c1 sinh

(√
−a x

)
x

+
c2 cosh

(√
−a x

)
x

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 52� �
DSolve[a*x*y[x] + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2c1e−i

√
a x − ic2ei

√
a x√

a
2x
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53.3.102 problem 1102
Internal problem ID [8682]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1102.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x+ 2y′ + a x2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)+a*x^2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(
1
3 ,

2
√
a x

3
2

3

)
√
x

+
c2 BesselY

(
1
3 ,

2
√
a x

3
2

3

)
√
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 36� �
DSolve[a*x^2*y[x] + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1Ai

(
3
√
−a x

)
+ c2Bi

(
3
√
−a x

)
x
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53.3.103 problem 1103
Internal problem ID [8683]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1103.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x− 2y′ + ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 35� �
dsolve(x*diff(diff(y(x),x),x)-2*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3
2 BesselJ

(
3, 2

√
a

√
x
)
+ c2x

3
2 BesselY

(
3, 2

√
a

√
x
)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 51� �
DSolve[a*y[x] - 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a3c1x
3
0F1(; 4;−ax)− 2ia3/2c2x3/2Y3

(
2
√
a
√
x
)
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53.3.104 problem 1104
Internal problem ID [8684]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1104.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x+ vy′ + ay = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 47� �
dsolve(x*diff(diff(y(x),x),x)+v*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
2−

v
2 BesselJ

(
−1 + v, 2

√
a

√
x
)
+ c2x

1
2−

v
2 BesselY

(
−1 + v, 2

√
a

√
x
)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 77� �
DSolve[a*y[x] + v*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a
1
2−

v
2x

1
2−

v
2
(
c2Gamma(2− v)J1−v

(
2
√
a
√
x
)
+ c1Gamma(v)Jv−1

(
2
√
a
√
x
))
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53.3.105 problem 1105
Internal problem ID [8685]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1105.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ ay′ + bxy = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(x*diff(diff(y(x),x),x)+a*diff(y(x),x)+b*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−a

2+
1
2 BesselJ

(
a

2 − 1
2 ,

√
b x

)
+ c2x

−a
2+

1
2 BesselY

(
a

2 − 1
2 ,

√
b x

)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 54� �
DSolve[b*x*y[x] + a*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
1
2−

a
2

(
c1Ja−1

2

(√
b x
)
+ c2Ya−1

2

(√
b x
))
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53.3.106 problem 1106
Internal problem ID [8686]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1106.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′x+ ay′ + b xa1y = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 77� �
dsolve(x*diff(diff(y(x),x),x)+a*diff(y(x),x)+b*x^a1*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−a

2+
1
2 BesselJ

(
a− 1
a1 + 1 ,

2
√
b x

a1
2 + 1

2

a1 + 1

)
+ c2x

−a
2+

1
2 BesselY

(
a− 1
a1 + 1 ,

2
√
b x

a1
2 + 1

2

a1 + 1

)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 165� �
DSolve[b*x^a1*y[x] + a*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(

1
a1

+ 1
) a−1

a1+1

a1
a−1
a1+1 b

1−a
2a1+2

(
xa1)−a−1

2a1

c2Gamma
(
−a+ a1+ 2

a1+ 1

)
J 1−a
a1+1

2
√
b (xa1)

a1+1
2a1

a1+ 1


+ c1Gamma

(
a+ a1
a1+ 1

)
J a−1
a1+1

2
√
b (xa1)

a1+1
2a1

a1+ 1
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53.3.107 problem 1107
Internal problem ID [8687]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1107.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (x+ b) y′ + ay = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve(x*diff(diff(y(x),x),x)+(x+b)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x KummerM (−a+ b, b, x) + c2e−x KummerU (−a+ b, b, x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 36� �
DSolve[a*y[x] + (b + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c1HypergeometricU(b− a, b, x) + c2L
b−1
a−b(x))
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53.3.108 problem 1108
Internal problem ID [8688]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1108.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (x+ a+ b) y′ + ay = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 29� �
dsolve(x*diff(diff(y(x),x),x)+(x+a+b)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x KummerM (b, a+ b, x) + c2e−xKummerU (b, a+ b, x)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 33� �
DSolve[a*y[x] + (a + b + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c1HypergeometricU(b, a+ b, x) + c2L
a+b−1
−b (x))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.109 problem 1109
Internal problem ID [8689]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1109.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

y′′x− xy′ − y − x(x+ 1) ex = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(x*diff(diff(y(x),x),x)-x*diff(y(x),x)-y(x)-x*(x+1)*exp(x)=0,y(x), singsol=all)� �

y(x) =
(
− expIntegral (1, x)x+ e−x

)
exc1 + exc2x−

(
x ln(x)− x2 + 1

)
ex

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 38� �
DSolve[-(E^x*x*(1 + x)) - y[x] - x*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(−x(log(−x) + c2Ei(−x)) + x(x+ 1 + c1)− 1)− c2
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.110 problem 1110
Internal problem ID [8690]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1110.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

y′′x− y′x− ay = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 23� �
dsolve(x*diff(diff(y(x),x),x)-x*diff(y(x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM (a+ 1, 2, x)x+ c2KummerU (a+ 1, 2, x)x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 36� �
DSolve[-(a*y[x]) - x*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
1,2

(
−x

∣∣∣∣∣ 1− a

0, 1

)
+ c1x 1F1(a+ 1; 2;x)

11212



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.111 problem 1111
Internal problem ID [8691]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1111.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

y′′x− (x+ 1) y′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 14� �
dsolve(x*diff(diff(y(x),x),x)-(x+1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x+ 1) + c2ex

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 19� �
DSolve[y[x] - (1 + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x − c2(x+ 1)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.112 problem 1112
Internal problem ID [8692]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1112.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− (x+ 1) y′ − 2(x− 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 22� �
dsolve(x*diff(diff(y(x),x),x)-(x+1)*diff(y(x),x)-2*(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x + c2e−x(3x+ 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 30� �
DSolve[-2*(-1 + x)*y[x] - (1 + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
2x − 1

9c2e
−x(3x+ 1)
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53.3.113 problem 1113
Internal problem ID [8693]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1113.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

y′′x+ (b− x) y′ − ay = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 17� �
dsolve(x*diff(diff(y(x),x),x)+(b-x)*diff(y(x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM (a, b, x) + c2KummerU (a, b, x)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 24� �
DSolve[-(a*y[x]) + (b - x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1HypergeometricU(a, b, x) + c2L
b−1
−a (x)
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53.3.114 problem 1114
Internal problem ID [8694]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1114.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− 2(x− 1) y′ − y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 37� �
dsolve(x*diff(diff(y(x),x),x)-2*(x-1)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �
y(x) = c1ex(BesselI (0,−x) + BesselI (1,−x)) + c2ex(BesselK (0,−x)− BesselK (1,−x))

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 39� �
DSolve[-y[x] - 2*(-1 + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
1,2

(
−2x

∣∣∣∣∣ 1
2

−1, 0

)
+ c1e

x(I0(x)− I1(x))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.115 problem 1115
Internal problem ID [8695]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1115.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− (3x− 2) y′ − (2x− 3) y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 55� �
dsolve(x*diff(diff(y(x),x),x)-(3*x-2)*diff(y(x),x)-(2*x-3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1− 6

√
17

17 , 2,
√
17 x

)
e−

x
(
−3+

√
17

)
2

+ c2KummerU
(
1− 6

√
17

17 , 2,
√
17 x

)
e−

x
(
−3+

√
17

)
2

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 63� �
DSolve[(3 - 2*x)*y[x] - (-2 + 3*x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2

(√
17 −3

)
x

(
c1HypergeometricU

(
1− 6√

17
, 2,

√
17 x

)
+ c2 1F1

(
1− 6√

17
; 2;

√
17 x

))
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53.3.116 problem 1116
Internal problem ID [8696]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1116.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (ax+ b+ n) y′ + nay = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 35� �
dsolve(x*diff(diff(y(x),x),x)+(a*x+b+n)*diff(y(x),x)+n*a*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−axKummerM (b, b+ n, ax) + c2e−ax KummerU (b, b+ n, ax)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 38� �
DSolve[a*n*y[x] + (b + n + a*x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax(c1HypergeometricU(b, b+ n, ax) + c2L
b+n−1
−b (ax))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.117 problem 1117
Internal problem ID [8697]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1117.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− (a+ b) (1 + x) y′ + abxy = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 91� �
dsolve(x*diff(diff(y(x),x),x)-(a+b)*(x+1)*diff(y(x),x)+a*b*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1ebxKummerM
(
a2 + ab+ a− b

a− b
, b+ 2 + a, x(a− b)

)
xa+b+1

+ c2ebxKummerU
(
a2 + ab+ a− b

a− b
, b+ 2 + a, x(a− b)

)
xa+b+1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 77� �
DSolve[a*b*x*y[x] - (a + b)*(1 + x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ebxxa+b+1
(
c1HypergeometricU

(
a(a+ b)
a− b

+ 1, a+ b+ 2, x(a− b)
)

+ c2L
a+b+1
2a2
b−a

+a−1
((a− b)x)

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.118 problem 1118
Internal problem ID [8698]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1118.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ ((a+ b)x+m+ n) y′ + (abx+ an+ bm) y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 43� �
dsolve(x*diff(diff(y(x),x),x)+((a+b)*x+m+n)*diff(y(x),x)+(a*b*x+a*n+b*m)*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−axKummerM (m,m+ n, x(a− b)) + c2e−ax KummerU (m,m+ n, x(a− b))

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 46� �
DSolve[(b*m + a*n + a*b*x)*y[x] + (m + n + (a + b)*x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax(c1HypergeometricU(m,m+ n, x(a− b)) + c2L
m+n−1
−m ((a− b)x))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.119 problem 1119
Internal problem ID [8699]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1119.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− 2(ax+ b) y′ +
(
a2x+ 2ab

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 24� �
dsolve(x*diff(diff(y(x),x),x)-2*(a*x+b)*diff(y(x),x)+(a^2*x+2*a*b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eax + c2x
2b+1eax

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 75� �
DSolve[(2*a*b + a^2*x)*y[x] - 2*(b + a*x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
eaxxb− 1

2
√

(2b+1)2 + 1
2

(
c2x

√
(2b+1)2 +

√
(2b+ 1)2 c1

)
√

(2b+ 1)2
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53.3.120 problem 1120
Internal problem ID [8700]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1120.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (ax+ b) y′ + (cx+ d) y = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 123� �
dsolve(x*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+(c*x+d)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
(
a+

√
a2−4c

)
2 KummerM

(
b
√
a2 − 4c + ab− 2d
2
√
a2 − 4c

, b,
√
a2 − 4c x

)

+ c2e−
x
(
a+

√
a2−4c

)
2 KummerU

(
b
√
a2 − 4c + ab− 2d
2
√
a2 − 4c

, b,
√
a2 − 4c x

)

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 134� �
DSolve[(d + c*x)*y[x] + (b + a*x)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2x
(√

a2−4c +a
)c1HypergeometricU

b
(√

a2 − 4c + a
)
− 2d

2
√
a2 − 4c

, b, x
√
a2 − 4c


+ c2L

b−1
2d−b

(
a+

√
a2−4c

)
2
√
a2−4c

(√
a2 − 4c x

)
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53.3.121 problem 1121
Internal problem ID [8701]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1121.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′x−
(
x2 − x

)
y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 26� �
dsolve(x*diff(diff(y(x),x),x)-(x^2-x)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
((∫ e 1

2x
2−x

x2 dx

)
c1 + c2

)
x

3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 37� �
DSolve[(-1 + x)*y[x] - (-x + x^2)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
c2

∫ x

1

e
1
2 (K[1]−2)K[1]

K[1]2 dK[1] + c1

)
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53.3.122 problem 1122
Internal problem ID [8702]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1122.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x−
(
x2 − x− 2

)
y′ − x(x+ 3) y = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 34� �
dsolve(x*diff(diff(y(x),x),x)-(x^2-x-2)*diff(y(x),x)-x*(x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = ex2
2 c1 + c2e

x2
2

(∫ e−
x(x+2)

2

x2 dx

)

3 Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 45� �
DSolve[-(x*(3 + x)*y[x]) - (-2 - x + x^2)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
x2
2

(
c2

∫ x

1

e−
1
2K[1](K[1]+2)

K[1]2 dK[1] + c1

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.123 problem 1123
Internal problem ID [8703]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1123.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x−
(
2a x2 + 1

)
y′ + b x3y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(x*diff(diff(y(x),x),x)-(2*a*x^2+1)*diff(y(x),x)+b*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x2
(√

a2−b +a
)

2 + c2e−
x2
(√

a2−b −a
)

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 53� �
DSolve[b*x^3*y[x] - (1 + 2*a*x^2)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
2x

2
(
a−

√
a2−b

)(
c2e

x2√a2−b + c1
)
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53.3.124 problem 1124
Internal problem ID [8704]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1124.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x− 2
(
x2 − a

)
y′ + 2nxy = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 29� �
dsolve(x*diff(diff(y(x),x),x)-2*(x^2-a)*diff(y(x),x)+2*n*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
−n

2 ,
1
2 + a, x2

)
+ c2KummerU

(
−n

2 ,
1
2 + a, x2

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 65� �
DSolve[2*n*x*y[x] - 2*(-a + x^2)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 1F1

(
−n

2 ; a+
1
2;x

2
)
+ i1−2ac2x

1−2a
1F1

(
−a− n

2 + 1
2;

3
2 − a;x2

)
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53.3.125 problem 1125
Internal problem ID [8705]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1125.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′x+
(
4x2 − 1

)
y′ − 4yx3 − 4x5 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(x*diff(diff(y(x),x),x)+(4*x^2-1)*diff(y(x),x)-4*x^3*y(x)-4*x^5=0,y(x), singsol=all)� �

y(x) = ex
2
(√

2 −1
)
c2 + e−x2

(
1+

√
2
)
c1 − x2 − 2

3 Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 45� �
DSolve[-4*x^5 - 4*x^3*y[x] + (-1 + 4*x^2)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x2 + e
−
((

1+
√
2
)
x2
)(

c1e
2
√
2 x2 + c2

)
− 2
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53.3.126 problem 1126
Internal problem ID [8706]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1126.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+
(
2a x3 − 1

)
y′ +

(
a2x3 + a

)
x2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 26� �
dsolve(x*diff(diff(y(x),x),x)+(2*a*x^3-1)*diff(y(x),x)+(a^2*x^3+a)*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x3a
3 + c2e−

x3a
3 x2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a + a^2*x^3)*y[x] + (-1 + 2*a*x^3)*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.127 problem 1127
Internal problem ID [8707]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1127.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (2ax ln(x) + 1) y′ +
(
a2x ln(x)2 + a ln(x) + a

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(x*diff(diff(y(x),x),x)+(2*a*x*ln(x)+1)*diff(y(x),x)+(a^2*x*ln(x)^2+a*ln(x)+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−axeax + c2x

−axeax ln(x)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25� �
DSolve[(a + a*Log[x] + a^2*x*Log[x]^2)*y[x] + (1 + 2*a*x*Log[x])*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eaxx−ax(c2 log(x) + c1)
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53.3.128 problem 1128
Internal problem ID [8708]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1128.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ (xf(x) + 2) y′ + f(x)y = 0

3 Solution by Maple
Time used: 0.037 (sec). Leaf size: 35� �
dsolve(x*diff(diff(y(x),x),x)+(x*f(x)+2)*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+

c2
(∫

e
∫ −f(x)x−2

x
dxx2dx

)
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 37� �
DSolve[f[x]*y[x] + (2 + x*f[x])*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2
∫ x

1 exp
(
−
∫ K[2]
1 f(K[1])dK[1]

)
dK[2] + c1

x
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53.3.129 problem 1129
Internal problem ID [8709]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1129.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 3) y′′ − (4x− 9) y′ + (3x− 6) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 30� �
dsolve((x-3)*diff(diff(y(x),x),x)-(4*x-9)*diff(y(x),x)+(3*x-6)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e3x
(
4x3 − 42x2 + 150x− 183

)
3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 41� �
DSolve[(-6 + 3*x)*y[x] - (-9 + 4*x)*y'[x] + (-3 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
x−3 + 1

8c2e
3x−9(2x(x(2x− 21) + 75)− 183)
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53.3.130 problem 1130
Internal problem ID [8710]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1130.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

2y′′x+ y′ + ay = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 31� �
dsolve(2*x*diff(diff(y(x),x),x)+diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

x
√
2

√
a
)
+ c2 cos

(√
x

√
2

√
a
)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 46� �
DSolve[a*y[x] + y'[x] + 2*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

2
√
a
√
x
)
+ c2 sin

(√
2
√
a
√
x
)
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53.3.131 problem 1131
Internal problem ID [8711]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1131.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′x− (x− 1) y′ + ay = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 35� �
dsolve(2*x*diff(diff(y(x),x),x)-(x-1)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
−a+ 1

2 ,
3
2 ,

x

2

)√
x + c2KummerU

(
−a+ 1

2 ,
3
2 ,

x

2

)√
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 48� �
DSolve[a*y[x] - (-1 + x)*y'[x] + 2*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x

(
c1HypergeometricU

(
1
2 − a,

3
2 ,

x

2

)
+ c2L

1
2
a− 1

2

(x
2

))
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53.3.132 problem 1132
Internal problem ID [8712]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1132.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

Solve

2y′′x− (2x− 1) y′ + ay = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 31� �
dsolve(2*x*diff(diff(y(x),x),x)-(2*x-1)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
−a

2 + 1
2 ,

3
2 , x

)√
x + c2KummerU

(
−a

2 + 1
2 ,

3
2 , x

)√
x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 44� �
DSolve[a*y[x] - (-1 + 2*x)*y'[x] + 2*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x

(
c1HypergeometricU

(
1− a

2 ,
3
2 , x

)
+ c2L

1
2
a−1
2
(x)
)
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53.3.133 problem 1133
Internal problem ID [8713]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1133.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(2x− 1) y′′ − (3x− 4) y′ + (x− 3) y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 47� �
dsolve((2*x-1)*diff(diff(y(x),x),x)-(3*x-4)*diff(y(x),x)+(x-3)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e

x
2 KummerM

(
1, 34 ,

x
2 −

1
4

)
(2x− 1)

1
4

+
c2e

x
2 KummerU

(
1, 34 ,

x
2 −

1
4

)
(2x− 1)

1
4

3 Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 47� �
DSolve[(-3 + x)*y[x] - (-4 + 3*x)*y'[x] + (-1 + 2*x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ex−

1
2

(
4
√
2 c2Gamma

(
−1

4 ,
1
4(2x− 1)

)
− 8c1

)
4 23/8
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53.3.134 problem 1134
Internal problem ID [8714]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1134.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x− (x+ a) y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 21� �
dsolve(4*x*diff(diff(y(x),x),x)-(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
−a

4 ,
1
2 , x

)
+ c2WhittakerW

(
−a

4 ,
1
2 , x

)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 42� �
DSolve[(-a - x)*y[x] + 4*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x/2
(
c1HypergeometricU

(a
4 , 0, x

)
+ c2x 1F1

(a
4 + 1; 2;x

))

11236



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.135 problem 1135
Internal problem ID [8715]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1135.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

4y′′x+ 2y′ − y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 17� �
dsolve(4*x*diff(diff(y(x),x),x)+2*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh
(√

x
)
+ c2 cosh

(√
x
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27� �
DSolve[-y[x] + 2*y'[x] + 4*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(√

x
)
+ ic2 sinh

(√
x
)
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53.3.136 problem 1136
Internal problem ID [8716]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1136.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x+ 4y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(4*x*diff(diff(y(x),x),x)+4*diff(y(x),x)-(x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x
2 + c2e

x
2 expIntegral (1, x)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23� �
DSolve[(-2 - x)*y[x] + 4*y'[x] + 4*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex/2(c2Ei(−x) + c1)
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53.3.137 problem 1137
Internal problem ID [8717]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1137.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x+ 4y − (x+ 2) y + ly = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 25� �
dsolve(4*x*diff(diff(y(x),x),x)+4*y(x)-(x+2)*y(x)+l*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
l

4 + 1
2 ,

1
2 , x

)
+ c2WhittakerW

(
l

4 + 1
2 ,

1
2 , x

)

3 Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 48� �
DSolve[4*y[x] + l*y[x] - (2 + x)*y[x] + 4*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4e

−x/2x

(
c1HypergeometricU

(
1
2 − l

4 , 2, x
)
+ c2 1F1

(
1
2 − l

4; 2;x
))
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53.3.138 problem 1138
Internal problem ID [8718]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1138.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x+ 4y′m− (x− 2m− 4n) y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 29� �
dsolve(4*x*diff(diff(y(x),x),x)+4*m*diff(y(x),x)-(x-2*m-4*n)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 KummerM (−n,m, x) + c2e−

x
2 KummerU (−n,m, x)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 32� �
DSolve[(2*m + 4*n - x)*y[x] + 4*m*y'[x] + 4*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2(c1HypergeometricU(−n,m, x) + c2L
m−1
n (x))
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53.3.139 problem 1139
Internal problem ID [8719]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1139.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16y′′x+ 8y′ − (x+ a) y = 0

3 Solution by Maple
Time used: 0.093 (sec). Leaf size: 43� �
dsolve(16*x*diff(diff(y(x),x),x)+8*diff(y(x),x)-(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x e−x

4 KummerM
(
a

8 + 3
4 ,

3
2 ,

x

2

)
+ c2

√
x e−x

4 KummerU
(
a

8 + 3
4 ,

3
2 ,

x

2

)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 59� �
DSolve[(-a - x)*y[x] + 8*y'[x] + 16*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/4√x

(
c1HypergeometricU

(
a+ 6
8 ,

3
2 ,

x

2

)
+ c2L

1
2
1
8 (−a−6)

(x
2

))
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53.3.140 problem 1140
Internal problem ID [8720]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1140.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

axy′′ + y′b+ cy = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 77� �
dsolve(a*x*diff(diff(y(x),x),x)+b*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
a−b
2a BesselJ

(
−a+ b

a
, 2
√

c

a

√
x

)
+ c2x

a−b
2a BesselY

(
−a+ b

a
, 2
√

c

a

√
x

)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 120� �
DSolve[c*y[x] + b*y'[x] + a*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a
1
2

(
b
a
−1
)
c

a−b
2a x

a−b
2a

(
c1Gamma

(
b

a

)
J b

a
−1

(
2
√
c
√
x√

a

)
+ c2Gamma

(
2− b

a

)
J1− b

a

(
2
√
c
√
x√

a

))
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53.3.141 problem 1141
Internal problem ID [8721]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1141.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

axy′′ + (bx+ 3a) y′ + 3by = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 49� �
dsolve(a*x*diff(diff(y(x),x),x)+(b*x+3*a)*diff(y(x),x)+3*b*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
bx
a + c2

(
(bx+ a) a

x2 + e− bx
a expIntegral

(
1,−bx

a

)
b2
)

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 57� �
DSolve[3*b*y[x] + (3*a + b*x)*y'[x] + a*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

bx
a

(
2a2c1 + b2c2Ei

(
bx
a

))
− ac2(a+bx)

x2

2a2
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53.3.142 problem 1142
Internal problem ID [8722]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1142.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

5(ax+ b) y′′ + 8ay′ + c(ax+ b)
1
5 y = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 59� �
dsolve(5*(a*x+b)*diff(diff(y(x),x),x)+8*a*diff(y(x),x)+c*(a*x+b)^(1/5)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sinh

(
(ax+b)

3
5
√
−5c

3a

)
(ax+ b)

3
5

+
c2 cosh

(
(ax+b)

3
5
√
−5c

3a

)
(ax+ b)

3
5

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 89� �
DSolve[c*(b + a*x)^(1/5)*y[x] + 8*a*y'[x] + 5*(b + a*x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3a
(
2c1 cos

(√
5
√
c (ax+b)3/5
3a

)
+ c2 sin

(√
5
√
c (ax+b)3/5
3a

))
√
5
√
c (ax+ b)3/5
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53.3.143 problem 1143
Internal problem ID [8723]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1143.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ax+ (xb+ a) y′ + cy = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 67� �
dsolve(2*a*x*diff(diff(y(x),x),x)+(b*x+a)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−

bx
2a KummerM

(
−c+ b

b
,
3
2 ,

bx

2a

)√
x + c2e−

bx
2a KummerU

(
−c+ b

b
,
3
2 ,

bx

2a

)√
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 70� �
DSolve[c*y[x] + (a + b*x)*y'[x] + 2*a*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x e−

bx
2a

(
c1HypergeometricU

(
1− c

b
,
3
2 ,

bx

2a

)
+ c2L

1
2
c
b
−1

(
bx

2a

))
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53.3.144 problem 1144
Internal problem ID [8724]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1144.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′ax+ (xb+ 3a) y′ + cy = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 67� �
dsolve(2*a*x*diff(diff(y(x),x),x)+(b*x+3*a)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
bx
2a KummerM

(
3b− 2c

2b ,
3
2 ,

bx

2a

)
+ c2e−

bx
2a KummerU

(
3b− 2c

2b ,
3
2 ,

bx

2a

)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 69� �
DSolve[c*y[x] + (3*a + b*x)*y'[x] + 2*a*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
bx
2a

(
c1HypergeometricU

(
3
2 − c

b
,
3
2 ,

bx

2a

)
+ c2L

1
2
c
b
− 3

2

(
bx

2a

))
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53.3.145 problem 1145
Internal problem ID [8725]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1145.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(a2x+ b2 ) y′′ + (a1x+ b1 ) y′ + (a0x+ b0 ) y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 287� �
dsolve((a2*x+b2)*diff(diff(y(x),x),x)+(a1*x+b1)*diff(y(x),x)+(a0*x+b0)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
(√

−4a0a2+a12 +a1
)
x

2a2 (a2x

+b2 )
a1b2+a22−a2b1

a22 KummerM
(
(a1b2 + 2a2 2 − a2b1 )

√
−4a0a2 + a1 2 − 2a2 2b0 + (2a0b2 + a1b1 ) a2 − a1 2b2

2
√

−4a0a2 + a1 2 a2 2
,
a1b2 + 2a2 2 − a2b1

a2 2 ,

√
−4a0a2 + a1 2 (a2x+ b2 )

a2 2

)

+ c2e−
(√

−4a0a2+a12 +a1
)
x

2a2 (a2x

+b2 )
a1b2+a22−a2b1

a22 KummerU
(
(a1b2 + 2a2 2 − a2b1 )

√
−4a0a2 + a1 2 − 2a2 2b0 + (2a0b2 + a1b1 ) a2 − a1 2b2

2
√

−4a0a2 + a1 2 a2 2
,
a1b2 + 2a2 2 − a2b1

a2 2 ,

√
−4a0a2 + a1 2 (a2x+ b2 )

a2 2

)
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3 Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 301� �
DSolve[(b0 + a0*x)*y[x] + (b1 + a1*x)*y'[x] + (b2 + a2*x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x

(√
a12−4a0a2 +a1

)
2a2 (a2x

+b2)
a1b2+a22−a2b1

a22

c1HypergeometricU

2a22
(√

a12 − 4a0a2 − b0
)
+ a2

(
−b1

√
a12 − 4a0a2 + 2a0b2+ a1b1

)
+ a1b2

(√
a12 − 4a0a2 − a1

)
2a22

√
a12 − 4a0a2

,
a1b2− a2b1

a22

+ 2,
√

a12 − 4a0a2 (a2x+ b2)
a22


+c2L

a22−b1a2+a1b2
a22

2
(
b0−

√
a12−4a0a2

)
a22+

(
−a1b1+

√
a12−4a0a2 b1−2a0b2

)
a2+a1

(
a1−

√
a12−4a0a2

)
b2

2a22
√

a12−4a0a2

(√
a12 − 4a0a2 (b2+ a2x)

a22

)
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53.3.146 problem 1146
Internal problem ID [8726]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1146.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 6y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(diff(y(x),x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
3 + c2

x2

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18� �
DSolve[-6*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5 + c1
x2
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53.3.147 problem 1147
Internal problem ID [8727]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1147.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ − 12y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 15� �
dsolve(x^2*diff(diff(y(x),x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
4 + c2

x3

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18� �
DSolve[-12*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
7 + c1
x3
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53.3.148 problem 1148
Internal problem ID [8728]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1148.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + ay = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 35� �
dsolve(x^2*diff(diff(y(x),x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
2+

√
1−4a
2 + c2x

1
2−

√
1−4a
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 42� �
DSolve[a*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
1
2−

1
2
√
1−4a

(
c2x

√
1−4a + c1

)
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53.3.149 problem 1149
Internal problem ID [8729]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1149.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (ax+ b) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 47� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x+b)*y(x)=0,y(x), singsol=all)� �
y(x) = c1

√
x BesselJ

(√
1− 4b , 2

√
a

√
x
)
+ c2

√
x BesselY

(√
1− 4b , 2

√
a

√
x
)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 95� �
DSolve[(b + a*x)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a
√
x
(
c1Gamma

(
1−

√
1− 4b

)
J−

√
1−4b

(
2
√
a
√
x
)

+ c2Gamma
(√

1− 4b + 1
)
J√

1−4b
(
2
√
a
√
x
))
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53.3.150 problem 1150
Internal problem ID [8730]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1150.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 31� �
dsolve(x^2*diff(diff(y(x),x),x)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(cos(x)x− sin(x))
x

+ c2(cos(x) + x sin(x))
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 42� �
DSolve[(-2 + x^2)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

((c1x+ c2) cos(x) + (c2x− c1) sin(x))

x
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53.3.151 problem 1151
Internal problem ID [8731]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1151.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
a x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 43� �
dsolve(x^2*diff(diff(y(x),x),x)-(a*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1ex

√
a
(
−ax+

√
a
)

x
+

c2e−x
√
a
(
ax+

√
a
)

x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 88� �
DSolve[(-2 - a*x^2)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
i

√
2
π

√
x
((
i
√
a c2x+ c1

)
sinh

(√
a x
)
−
(√

a c1x+ ic2
)
cosh

(√
a x
))

(
−i

√
a x
)3/2
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53.3.152 problem 1152
Internal problem ID [8732]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1152.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a2x2 − 6

)
y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 61� �
dsolve(x^2*diff(diff(y(x),x),x)+(a^2*x^2-6)*y(x)=0,y(x), singsol=all)� �

y(x) = c1((a2x2 − 3) cos (ax)− 3 sin (ax) ax)
x2 + c2(3 cos (ax) ax+ (a2x2 − 3) sin (ax))

x2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 77� �
DSolve[(-6 + a^2*x^2)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
2
π

√
x ((c1(a2x2 − 3) + 3ac2x) sin(ax) + (ax(3c1 − ac2x) + 3c2) cos(ax))

(ax)5/2

11255



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.153 problem 1153
Internal problem ID [8733]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1153.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a x2 − v(v − 1)

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^2-v*(v-1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ

(
v − 1

2 , x
√
a

)
+ c2

√
x BesselY

(
v − 1

2 , x
√
a

)

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 44� �
DSolve[((1 - v)*v + a*x^2)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x
(
c1Jv− 1

2

(√
a x
)
+ c2Yv− 1

2

(√
a x
))
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53.3.154 problem 1154
Internal problem ID [8734]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1154.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a x2 + xb+ c

)
y = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 57� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^2+b*x+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
− ib

2
√
a
,

√
1− 4c
2 , 2i

√
a x

)

+ c2WhittakerW
(
− ib

2
√
a
,

√
1− 4c
2 , 2i

√
a x

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 88� �
DSolve[(c + b*x + a*x^2)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1M− ib

2
√
a

,− 1
2 i

√
4c−1

(
2i
√
a x
)
+ c2W− ib

2
√
a

,− 1
2 i

√
4c−1

(
2i
√
a x
)
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53.3.155 problem 1155
Internal problem ID [8735]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1155.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a xk − b(b− 1)

)
y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 69� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^k-b*(b-1))*y(x)=0,y(x), singsol=all)� �
y(x)

= c1
√
x BesselJ


√

(2b− 1)2

k
,
2
√
a x

k
2

k

+ c2
√
x BesselY


√
(2b− 1)2

k
,
2
√
a x

k
2

k


3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 116� �
DSolve[((1 - b)*b + a*x^k)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → k−1/ka
1
2
/
k
(
xk
) 1

2
/
k

(
c1Gamma

(
−2b+ k + 1

k

)
J 1−2b

k

(
2
√
a
√
xk

k

)

+ c2Gamma
(
2b+ k − 1

k

)
J 2b−1

k

(
2
√
a
√
xk

k

))
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53.3.156 problem 1156
Internal problem ID [8736]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1156.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + y

ln(x) − x ex(2 + x ln(x)) = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 73� �
dsolve(x^2*diff(diff(y(x),x),x)+y(x)/ln(x)-x*exp(x)*(2+x*ln(x))=0,y(x), singsol=all)� �

y(x) = c2 ln(x) + (− expIntegral (1,− ln(x)) ln(x)− x) c1

−
(
−
(∫ (expIntegral (1,− ln(x)) ln(x) + x) ex(2 + x ln(x))

x
dx

)
+ ex ln(x) (expIntegral (1,− ln(x)) ln(x) + x)

)
ln(x)

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 27� �
DSolve[-(E^x*x*(2 + x*Log[x])) + y[x]/Log[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2li(x) log(x) + c2(−x) + (ex + c1) log(x)
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53.3.157 problem 1157
Internal problem ID [8737]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1157.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + ay′ − yx = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+a*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x*y[x]) + a*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.158 problem 1158
Internal problem ID [8738]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1158.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + ay′ −
(
b2x2 + ab

)
y = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 180� �
dsolve(x^2*diff(diff(y(x),x),x)+a*diff(y(x),x)-(b^2*x^2+a*b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
−b x2+a

x HD
(
4
√
2

√
ab ,−1− 4

√
2

√
ab , 8

√
2

√
ab ,−4

√
2

√
ab

+ 1,
√
2

√
ab x− a

√
2

√
ab x+ a

)
√
x + c2ebxHD

(
−4

√
2

√
ab ,−1− 4

√
2

√
ab , 8

√
2

√
ab ,

−4
√
2

√
ab + 1,

√
2

√
ab x− a

√
2

√
ab x+ a

)
√
x

3 Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 38� �
DSolve[(-(a*b) - b^2*x^2)*y[x] + a*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ebx
(
c2

∫ x

1
e

a
K[1]−2bK[1]dK[1] + c1

)
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53.3.159 problem 1159
Internal problem ID [8739]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1159.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ + xy′ − y − a x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)-y(x)-a*x^2=0,y(x), singsol=all)� �

y(x) = xc2 +
a x2

3 + c1
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[-(a*x^2) - y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax2

3 + c2x+ c1
x
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53.3.160 problem 1160
Internal problem ID [8740]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1160.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x2y′′ + xy′ + ay = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 23� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
ln(x)

√
a
)
+ c2 cos

(
ln(x)

√
a
)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 30� �
DSolve[a*y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a log(x)
)
+ c2 sin

(√
a log(x)

)
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53.3.161 problem 1161
Internal problem ID [8741]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1161.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ − (x+ a) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 31� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)-(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselI
(
2
√
a , 2

√
x
)
+ c2 BesselK

(
2
√
a , 2

√
x
)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 78� �
DSolve[(-a - x)*y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−1)−
√
a c1Gamma

(
1− 2

√
a
)
I−2

√
a

(
2
√
x
)

+ (−1)
√
a c2Gamma

(
2
√
a + 1

)
I2√a

(
2
√
x
)
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53.3.162 problem 1162
Internal problem ID [8742]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1162.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Solve

x2y′′ + xy′ +
(
−v2 + x2) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 15� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(-v^2+x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (v, x) + c2 BesselY (v, x)

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 18� �
DSolve[(-v^2 + x^2)*y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Jv(x) + c2Yv(x)
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53.3.163 problem 1163
Internal problem ID [8743]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1163.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + xy′ +
(
−v2 + x2) y − f(x) = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 50� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(-v^2+x^2)*y(x)-f(x)=0,y(x), singsol=all)� �

y(x) = BesselJ (v, x) c2 + BesselY (v, x) c1

+
π
(
BesselY (v, x)

(∫ BesselJ(v,x)f(x)
x

dx
)
− BesselJ (v, x)

(∫ BesselY(v,x)f(x)
x

dx
))

2

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 66� �
DSolve[-f[x] + (-v^2 + x^2)*y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Jv(x)
(∫ x

1
−πYv(K[1])f(K[1])

2K[1] dK[1] + c1

)
+ Yv(x)

(∫ x

1

πJv(K[2])f(K[2])
2K[2] dK[2] + c2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.164 problem 1164
Internal problem ID [8744]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1164.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + xy′ +
(
l x2 − v2

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x^2*diff(diff(y(x),x),x)+x*diff(y(x),x)+(l*x^2-v^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
v,
√
l x
)
+ c2 BesselY

(
v,
√
l x
)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 30� �
DSolve[(-v^2 + l*x^2)*y[x] + x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Jv
(√

l x
)
+ c2Yv

(√
l x
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.165 problem 1165
Internal problem ID [8745]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1165.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (x+ a) y′ − y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)+(x+a)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = (x+ a) c1 + c2e
a
xx

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 26� �
DSolve[-y[x] + (a + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(a+ x)
a2

+ c1xe
a/x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.166 problem 1166
Internal problem ID [8746]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1166.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ + y − 3x3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(x^2*diff(diff(y(x),x),x)-x*diff(y(x),x)+y(x)-3*x^3=0,y(x), singsol=all)� �

y(x) = xc2 + x ln(x)c1 +
3x3

4

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23� �
DSolve[-3*x^3 + y[x] - x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3x3

4 + c1x+ c2x log(x)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.167 problem 1167
Internal problem ID [8747]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1167.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − xy′ + (a xm + b) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 63� �
dsolve(x^2*diff(diff(y(x),x),x)-x*diff(y(x),x)+(a*x^m+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ
(
2
√
−b+ 1
m

,
2
√
a x

m
2

m

)
+ c2xBesselY

(
2
√
−b+ 1
m

,
2
√
a x

m
2

m

)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 130� �
DSolve[(b + a*x^m)*y[x] - x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → m−2/ma
1
m (xm)

1
m

(
c1Gamma

(
1− 2i

√
b− 1
m

)
J
− 2i

√
b−1
m

(
2
√
a
√
xm

m

)

+ c2Gamma
(
1 + 2i

√
b− 1
m

)
J 2i

√
b−1
m

(
2
√
a
√
xm

m

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.168 problem 1168
Internal problem ID [8748]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1168.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2y′′ + 2xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 11� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
c2
x

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 15� �
DSolve[2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
c1
x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.169 problem 1169
Internal problem ID [8749]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1169.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2xy′ +
(
ax− b2

)
y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 51� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x*diff(y(x),x)+(a*x-b^2)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(√
4b2 + 1 , 2

√
a

√
x
)

√
x

+
c2 BesselY

(√
4b2 + 1 , 2

√
a

√
x
)

√
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 103� �
DSolve[(-b^2 + a*x)*y[x] + 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1Gamma

(
1−

√
4b2 + 1

)
J−

√
4b2+1

(
2
√
a
√
x
)
+ c2Gamma

(√
4b2 + 1 + 1

)
J√

4b2+1
(
2
√
a
√
x
)

√
a
√
x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.170 problem 1170
Internal problem ID [8750]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1170.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2xy′ +
(
a x2 + b

)
y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 45� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x*diff(y(x),x)+(a*x^2+b)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(√
1− 4b

2 , x
√
a

)
√
x

+
c2 BesselY

(√
1− 4b

2 , x
√
a

)
√
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58� �
DSolve[(b + a*x^2)*y[x] + 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1j 1
2
(√

1−4b −1
)(√a x

)
+ c2y 1

2
(√

1−4b −1
)(√a x

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.171 problem 1171
Internal problem ID [8751]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1171.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2y′x+
(
l x2 + ax− n(n+ 1)

)
y = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 51� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x*diff(y(x),x)+(l*x^2+a*x-n*(n+1))*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
− ia

2
√
l
, n+ 1

2 , 2i
√
l x

)
x

+
c2WhittakerW

(
− ia

2
√
l
, n+ 1

2 , 2i
√
l x

)
x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 92� �
DSolve[(-(n*(1 + n)) + a*x + l*x^2)*y[x] + 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−i
√
l xxn

(
c1HypergeometricU

(
ia

2
√
l
+ n+ 1, 2n+ 2, 2i

√
l x

)
+ c2L

2n+1
− ia

2
√
l
−n−1

(
2i
√
l x
))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.172 problem 1172
Internal problem ID [8752]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1172.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2(x− 1) y′ + ay = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 57� �
dsolve(x^2*diff(diff(y(x),x),x)+2*(x-1)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
1
x

√
1
x

BesselI
(√

1− 4a
2 ,

1
x

)
+ c2e−

1
x

√
1
x

BesselK
(√

1− 4a
2 ,

1
x

)

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 121� �
DSolve[a*y[x] + 2*(-1 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 1
2−

√
1−4a e−1/x

√
1
x

(
c1Gamma

(
1− 1

2
√
1− 4a

)
I− 1

2
√
1−4a

(
1
x

)
+ 4

√
1−4a c2Gamma

(
1
2
√
1− 4a + 1

)
I 1

2
√
1−4a

(
1
x

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.173 problem 1173
Internal problem ID [8753]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1173.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2(x+ a) y′ − b(b− 1) y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 45� �
dsolve(x^2*diff(diff(y(x),x),x)+2*(x+a)*diff(y(x),x)-b*(b-1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e

a
x BesselI

(
b− 1

2 ,
a
x

)
√
x

+
c2e

a
x BesselK

(
b− 1

2 ,
a
x

)
√
x

3 Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 74� �
DSolve[(1 - b)*b*y[x] + 2*(a + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−2)1−bc1a
1−b

(
1
x

)1−b

1F1

(
1− b; 2− 2b; 2a

x

)
+ (−2)bc2ab

(
1
x

)b

1F1

(
b; 2b; 2a

x

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.174 problem 1174
Internal problem ID [8754]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1174.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ + 2y − x5 ln(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+2*y(x)-x^5*ln(x)=0,y(x), singsol=all)� �

y(x) = xc2 + c1x
2 + x5(12 ln(x)− 7)

144

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32� �
DSolve[-(x^5*Log[x]) + 2*y[x] - 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −7x5

144 + 1
12x

5 log(x) + c2x
2 + c1x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.175 problem 1175
Internal problem ID [8755]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1175.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2xy′ − 4y − x sin(x)−
(
a x2 + 12a+ 4

)
cos(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 33� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)-4*y(x)-x*sin(x)-(a*x^2+12*a+4)*cos(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ x4c2 −

ax cos(x) + 2 sin(x)a+ sin(x)
x

3 Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 33� �
DSolve[(-4 - 12*a - a*x^2)*Cos[x] - x*Sin[x] - 4*y[x] - 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −(2a+ 1) sin(x)− ax cos(x) + c2x
5 + c1

x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.176 problem 1176
Internal problem ID [8756]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1176.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+(x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sin(x) + c2 cos(x)x

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 33� �
DSolve[(2 + x^2)*y[x] - 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ixx− 1

2ic2e
ixx
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.177 problem 1177
Internal problem ID [8757]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1177.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y − x2

cos(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 39� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+(x^2+2)*y(x)-x^2/cos(x)=0,y(x), singsol=all)� �

y(x) = x sin(x)c2 + cos(x)xc1 + x

(
sin(x) ln(x)− cos(x)

(∫ sin(x)
x cos(x)dx

))

3 Solution by Mathematica
Time used: 0.514 (sec). Leaf size: 116� �
DSolve[-(x^2*Sec[x]) - 2*x*y'[x] + (2 + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1
−
eK[2]− 2

K[2] sec(K[2])
∫ K[2]
1 e

2
K[1]−K[1]K[1]2dK[1]

K[2]2 dK[2]

+
∫ x

1
e

2
K[1]−K[1]K[1]2dK[1]

(∫ x

1

eK[3]− 2
K[3] sec(K[3])
K[3]2 dK[3] + c2

)
+ c1
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.178 problem 1178
Internal problem ID [8758]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1178.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 2xy′ +
(
x2 + 2

)
y − x3

cos(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 28� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+(x^2+2)*y(x)-x^3/cos(x)=0,y(x), singsol=all)� �

y(x) = x sin(x)c2 + cos(x)xc1 + x(x sin(x) + cos(x) ln (cos(x)))

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 57� �
DSolve[-(x^3*Sec[x]) + (2 + x^2)*y[x] - 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

−ixx
(
log
(
1 + e2ix

)
+ e2ix

(
log
(
1 + e−2ix)− ic2

)
+ 2c1

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.179 problem 1179
Internal problem ID [8759]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1179.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2xy′ +
(
a2x2 + 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+(a^2*x^2+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x sin (ax) + c2x cos (ax)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 38� �
DSolve[(2 + a^2*x^2)*y[x] - 2*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
−iax − ic2xe

iax

2a
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.180 problem 1180
Internal problem ID [8760]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1180.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ + 3xy′ +
(
−v2 + x2 + 1

)
y − f(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 53� �
dsolve(x^2*diff(diff(y(x),x),x)+3*x*diff(y(x),x)+(-v^2+x^2+1)*y(x)-f(x)=0,y(x), singsol=all)� �
y(x)

= BesselJ (v, x) c2
x

+ BesselY (v, x) c1
x

−
π
(
BesselJ (v, x)

(∫
BesselY (v, x) f(x)dx

)
− BesselY (v, x)

(∫
BesselJ (v, x) f(x)dx

))
2x

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 62� �
DSolve[-f[x] + (1 - v^2 + x^2)*y[x] + 3*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
Jv(x)

(∫ x

1 −1
2πYv(K[1])f(K[1])dK[1] + c1

)
+ Yv(x)

(∫ x

1
1
2πJv(K[2])f(K[2])dK[2] + c2

)
x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.181 problem 1181
Internal problem ID [8761]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1181.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x2y′′ + (3x− 1) y′ + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(diff(y(x),x),x)+(3*x-1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) =
(
c1 expIntegral

(
1,− 1

x

)
+ c2

)
e− 1

x

x

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 27� �
DSolve[y[x] + (-1 + 3*x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−1/x(c1 − c2Ei

( 1
x

))
x
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53.3.182 problem 1182
Internal problem ID [8762]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1182.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 3xy′ + 4y − 5x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 20� �
dsolve(x^2*diff(diff(y(x),x),x)-3*x*diff(y(x),x)+4*y(x)-5*x=0,y(x), singsol=all)� �

y(x) = c2x
2 + x2 ln(x)c1 + 5x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20� �
DSolve[-5*x + 4*y[x] - 3*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c1x+ 2c2x log(x) + 5)
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53.3.183 problem 1183
Internal problem ID [8763]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1183.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x2y′′ − 3xy′ − 5y − x2 ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 22� �
dsolve(x^2*diff(diff(y(x),x),x)-3*x*diff(y(x),x)-5*y(x)-x^2*ln(x)=0,y(x), singsol=all)� �

y(x) = x5c2 −
x2 ln(x)

9 + c1
x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[-(x^2*Log[x]) - 5*y[x] - 3*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
5 − 1

9x
2 log(x) + c1

x
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53.3.184 problem 1184
Internal problem ID [8764]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1184.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 4xy′ + 6y − x4 + x2 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(x^2*diff(diff(y(x),x),x)-4*x*diff(y(x),x)+6*y(x)-x^4+x^2=0,y(x), singsol=all)� �

y(x) = x3c2 + c1x
2 + x2(x2 + 2 ln(x) + 2)

2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 30� �
DSolve[x^2 - x^4 + 6*y[x] - 4*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

2(x2 + 2 log(x) + 2c2x+ 2 + 2c1
)
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53.3.185 problem 1185
Internal problem ID [8765]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1185.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 5xy′ −
(
2x3 − 4

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 35� �
dsolve(x^2*diff(diff(y(x),x),x)+5*x*diff(y(x),x)-(2*x^3-4)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselI

(
0, 2

√
2 x

3
2

3

)
x2 +

c2 BesselK
(
0, 2

√
2 x

3
2

3

)
x2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 56� �
DSolve[(4 - 2*x^3)*y[x] + 5*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
6 3
√
6 c2K0

(
2
3

√
2 x3/2

)
− 3 3

√
−6 c1 0F̃1

(
; 1; 2x3

9

)
2x2
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53.3.186 problem 1186
Internal problem ID [8766]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1186.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

x2y′′ − 5xy′ + 8y − sin(x)x3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(x^2*diff(diff(y(x),x),x)-5*x*diff(y(x),x)+8*y(x)-sin(x)*x^3=0,y(x), singsol=all)� �

y(x) = x4c2 + c1x
2 + x2(cos(x) + x(x cosineIntegral(x)− sin(x)))

2

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 37� �
DSolve[-(x^3*Sin[x]) + 8*y[x] - 5*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

2(x2CosIntegral(x) + 2c2x2 − x sin(x) + cos(x) + 2c1
)
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53.3.187 problem 1187
Internal problem ID [8767]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1187.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

x2y′′ + axy′ + by = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 53� �
dsolve(x^2*diff(diff(y(x),x),x)+a*x*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−a

2+
1
2+

√
a2−2a−4b+1

2 + c2x
−a

2+
1
2−

√
a2−2a−4b+1

2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 53� �
DSolve[b*y[x] + a*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
1
2

(
−
√

(a−1)2−4b −a+1
)(

c2x
√

(a−1)2−4b + c1
)
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53.3.188 problem 1188
Internal problem ID [8768]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1188.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (ax+ b) y′ + cy = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 135� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−

√
a2−2a−4c+1

2 −a
2+

1
2 KummerM

(
−1
2 +

√
a2 − 2a− 4c+ 1

2 + a

2 , 1

+
√
a2 − 2a− 4c+ 1 ,

b

x

)
+ c2x

−
√
a2−2a−4c+1

2 −a
2+

1
2 KummerU

(
−1
2

+
√
a2 − 2a− 4c+ 1

2 + a

2 , 1 +
√
a2 − 2a− 4c+ 1 ,

b

x

)

3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 223� �
DSolve[c*y[x] + (b + a*x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−i−
√

(a−1)2−4c +a+1b
1
2

(
−
√

(a−1)2−4c +a−1
)(1

x

) 1
2

(
−
√

(a−1)2−4c +a−1
)(

c2i
2
√

(a−1)2−4c b
√

(a−1)2−4c
(
1
x

)√(a−1)2−4c

1F1

(
1
2

(
a+
√
(a− 1)2 − 4c −1

)
;
√

(a− 1)2 − 4c

+ 1; b
x

)
+ c1 1F1

(
1
2

(
a−

√
(a− 1)2 − 4c − 1

)
; 1−

√
(a− 1)2 − 4c ; b

x

))
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53.3.189 problem 1189
Internal problem ID [8769]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1189.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + axy′ + (b xm + c) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(x^2*diff(diff(y(x),x),x)+a*x*diff(y(x),x)+(b*x^m+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−a

2+
1
2 BesselJ

(√
a2 − 2a− 4c+ 1

m
,
2
√
b x

m
2

m

)

+ c2x
−a

2+
1
2 BesselY

(√
a2 − 2a− 4c+ 1

m
,
2
√
b x

m
2

m

)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 161� �
DSolve[(c + b*x^m)*y[x] + a*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→m
a−1
m b−

a−1
2m (xm)−

a−1
2m

(
c1Gamma

(
m−

√
(a− 1)2 − 4c
m

)
J
−
√

(a−1)2−4c
m

(
2
√
b
√
xm

m

)

+ c2Gamma
(√

(a− 1)2 − 4c +m

m

)
J√(a−1)2−4c

m

(
2
√
b
√
xm

m

))

11292



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.190 problem 1190
Internal problem ID [8770]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1190.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x2y′ + (ax+ b) y = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 41� �
dsolve(x^2*diff(diff(y(x),x),x)+x^2*diff(y(x),x)+(a*x+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x
2 WhittakerM

(
a,

√
1− 4b
2 , x

)
+ c2e−

x
2 WhittakerW

(
a,

√
1− 4b
2 , x

)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 95� �
DSolve[(b + a*x)*y[x] + x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx
1
2
(√

1−4b +1
)(

c1HypergeometricU
(
1
2

(
−2a+

√
1− 4b + 1

)
,
√
1− 4b + 1, x

)
+ c2L

√
1−4b

a− 1
2
√
1−4b − 1

2
(x)
)
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53.3.191 problem 1191
Internal problem ID [8771]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1191.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + y′x2 − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(x^2*diff(diff(y(x),x),x)+x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 2)
x

+ c2e−x(x+ 2)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 72� �
DSolve[-2*y[x] + x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−x/2(2(ic2x+ 2c1) sinh

(
x
2

)
− 2(c1x+ 2ic2) cosh

(
x
2

))
√
π

√
−ix

√
x
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53.3.192 problem 1192
Internal problem ID [8772]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1192.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 − 1

)
y′ − y = 0

3 Solution by Maple
Time used: 0.04 (sec). Leaf size: 53� �
dsolve(x^2*diff(diff(y(x),x),x)+(x^2-1)*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e−xHD
(
4, 3,−8, 5, x− 1

x+ 1

)√
x + c2e−

1
xHD

(
−4, 3,−8, 5, x− 1

x+ 1

)√
x

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 35� �
DSolve[-y[x] + (-1 + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
c2

∫ x

1
eK[1]− 1

K[1]dK[1] + c1

)
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53.3.193 problem 1193
Internal problem ID [8773]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1193.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ + (x− 9) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 40� �
dsolve(x^2*diff(diff(y(x),x),x)+x*(x+1)*diff(y(x),x)+(x-9)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x2 − 8x+ 20)
x3 + c2e−x(x3 + 9x2 + 36x+ 60)

x3

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 40� �
DSolve[(-9 + x)*y[x] + x*(1 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1((x− 8)x+ 20)− c2e
−x(x(x(x+ 9) + 36) + 60)
x3
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.194 problem 1194
Internal problem ID [8774]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1194.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(x+ 1) y′ + (3x− 1) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 44� �
dsolve(x^2*diff(diff(y(x),x),x)+x*(x+1)*diff(y(x),x)+(3*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−x(x− 3) + c2(e−xx2(x− 3) expIntegral (1,−x) + x2 − 2x− 1)
x

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 45� �
DSolve[(-1 + 3*x)*y[x] + x*(1 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

−x(x− 3)x(c2Ei(x) + 6c1)−
c2((x− 2)x− 1)

6x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.195 problem 1195
Internal problem ID [8775]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1195.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (x+ 3)xy′ − y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 94� �
dsolve(x^2*diff(diff(y(x),x),x)+(x+3)*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �
y(x)

=
c1
((√

2 + x+ 1
)
BesselI

(
−1

2 +
√
2 , x2

)
+ BesselI

(
1
2 +

√
2 , x2

)(
−
√
2 + x+ 1

))
e−x

2

√
x

+
c2
((√

2 + x+ 1
)
BesselK

(
−1

2 +
√
2 , x2

)
− BesselK

(
1
2 +

√
2 , x2

)(
−
√
2 + x+ 1

))
e−x

2

√
x

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 63� �
DSolve[-y[x] + x*(3 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−xx
√
2 −1
(
c1HypergeometricU

(
2 +

√
2 , 1 + 2

√
2 , x

)
+ c2L

2
√
2

−2−
√
2 (x)

)

11298



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.196 problem 1196
Internal problem ID [8776]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1196.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x− 1) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^2*diff(diff(y(x),x),x)-x*(x-1)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2

(
(x+ 1) ex

x
+ x expIntegral (1,−x)

)

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 34� �
DSolve[(-1 + x)*y[x] - (-1 + x)*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2xEi(x)
2 + c1x− c2e

x(x+ 1)
2x
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53.3.197 problem 1197
Internal problem ID [8777]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1197.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x2 − 2x

)
y′ − (x+ a) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 49� �
dsolve(x^2*diff(diff(y(x),x),x)-(x^2-2*x)*diff(y(x),x)-(x+a)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e

x
2 BesselI

(√
4a+ 1

2 , x2

)
√
x

+
c2e

x
2 BesselK

(√
4a+ 1

2 , x2

)
√
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 67� �
DSolve[(-a - x)*y[x] - (-2*x + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
ex/2

(
c1J 1

2
√
4a+1

(
− ix

2

)
+ c2Y 1

2
√
4a+1

(
− ix

2

))
√
x
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53.3.198 problem 1198
Internal problem ID [8778]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1198.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
x2 − 2x

)
y′ − (3x+ 2) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 33� �
dsolve(x^2*diff(diff(y(x),x),x)-(x^2-2*x)*diff(y(x),x)-(3*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x ex +
c2(−exx3 expIntegral (1, x) + x2 − x+ 2)

x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 40� �
DSolve[(-2 - 3*x)*y[x] - (-2*x + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xx− c2(exx3Ei(−x) + (x− 1)x+ 2)

6x2
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53.3.199 problem 1199
Internal problem ID [8779]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1199.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − x(x+ 4) y′ + 4y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve(x^2*diff(diff(y(x),x),x)-x*(x+4)*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
4ex + c2x

(
exx3 expIntegral (1, x)− x2 + x− 2

)
3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 40� �
DSolve[4*y[x] - x*(4 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
xx4 − 1

6c1x
(
exx3Ei(−x) + (x− 1)x+ 2

)
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53.3.200 problem 1200
Internal problem ID [8780]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1200.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2y′ − v(v − 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 33� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x^2*diff(y(x),x)-v*(v-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x
√
x BesselI

(
v − 1

2 , x
)
+ c2e−x

√
x BesselK

(
v − 1

2 , x
)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 45� �
DSolve[(1 - v)*v*y[x] + 2*x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x
√
x
(
c1Jv− 1

2
(−ix) + c2Yv− 1

2
(−ix)

)
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53.3.201 problem 1201
Internal problem ID [8781]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1201.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x(2x+ 1) y′ − 4y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 34� �
dsolve(x^2*diff(diff(y(x),x),x)+x*(2*x+1)*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = c1(2x2 − 4x+ 3)
x2 + c2e−2x(2x+ 3)

x2

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 42� �
DSolve[-4*y[x] + x*(1 + 2*x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c1(4x+ 6) + c2e
2x(2(x− 2)x+ 3))

4x2
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53.3.202 problem 1202
Internal problem ID [8782]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1202.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x(x+ 1) y′ + 2(x+ 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*(x+1)*diff(y(x),x)+2*(x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2x e2x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21� �
DSolve[2*(1 + x)*y[x] - 2*x*(1 + x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1
2c2e

2x + c1

)
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53.3.203 problem 1203
Internal problem ID [8783]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1203.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + a x2y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^2*diff(diff(y(x),x),x)+a*x^2*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1(ax− 2)
x

+ c2e−ax(ax+ 2)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 80� �
DSolve[-2*y[x] + a*x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ax3/2e−

ax
2
(
2(iac2x+ 2c1) sinh

(
ax
2

)
− 2(ac1x+ 2ic2) cosh

(
ax
2

))
√
π (−iax)5/2
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53.3.204 problem 1204
Internal problem ID [8784]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1204.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (a+ 2b)x2y′ +
(
(a+ b) b x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(x^2*diff(diff(y(x),x),x)+(a+2*b)*x^2*diff(y(x),x)+((a+b)*b*x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−bx(ax− 2)
x

+ c2e−x(a+b)(ax+ 2)
x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 84� �
DSolve[(-2 + b*(a + b)*x^2)*y[x] + (a + 2*b)*x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ax3/2e−

1
2x(a+2b)(2(iac2x+ 2c1) sinh

(
ax
2

)
− 2(ac1x+ 2ic2) cosh

(
ax
2

))
√
π (−iax)5/2
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53.3.205 problem 1205
Internal problem ID [8785]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1205.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + a x2y′ + f(x)y = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+a*x^2*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + a*x^2*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.206 problem 1206
Internal problem ID [8786]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1206.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (2ax+ b)xy′ +
(
abx+ c x2 + d

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 87� �
dsolve(x^2*diff(diff(y(x),x),x)+(2*a*x+b)*x*diff(y(x),x)+(a*b*x+c*x^2+d)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−axx− b
2+

1
2 BesselJ

(√
b2 − 2b− 4d+ 1

2 ,
√
−a2 + c x

)

+ c2e−axx− b
2+

1
2 BesselY

(√
b2 − 2b− 4d+ 1

2 ,
√
−a2 + c x

)

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 98� �
DSolve[(d + a*b*x + c*x^2)*y[x] + x*(b + 2*a*x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−axx
1
2−

b
2

(
c1J 1

2
√

(b−1)2−4d

(
−i

√
a2 − c x

)
+ c2Y 1

2
√

(b−1)2−4d

(
−i

√
a2 − c x

))
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53.3.207 problem 1207
Internal problem ID [8787]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1207.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (ax+ b) y′x+
(
a1 x2 + b1x+ c1

)
y = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 119� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)*x+(a1*x^2+b1*x+c1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
ax
2 x− b

2 WhittakerM
(
− ab− 2b1
2
√
a2 − 4a1

,

√
b2 − 2b− 4c1 + 1

2 ,
√
a2 − 4a1 x

)

+ c2e−
ax
2 x− b

2 WhittakerW
(
− ab− 2b1
2
√
a2 − 4a1

,

√
b2 − 2b− 4c1 + 1

2 ,
√
a2 − 4a1 x

)

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 213� �
DSolve[(c1 + b1*x + a1*x^2)*y[x] + x*(b + a*x)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e
− 1

2x
(√

a2−4a1 +a
)
x

1
2

(√
(b−1)2−4c1 −b+1

)c1HypergeometricU

√
a2 − 4a1

(√
(b− 1)2 − 4c1 + 1

)
+ ab− 2b1

2
√
a2 − 4a1

,
√
(b− 1)2 − 4c1

+ 1, x
√
a2 − 4a1

+ c2L
√

(b−1)2−4c1
−ab+2b1−

√
a2−4a1

(√
(b−1)2−4c1 +1

)
2
√
a2−4a1

(√
a2 − 4a1 x

)
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53.3.208 problem 1208
Internal problem ID [8788]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1208.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + x3y′ +
(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 40� �
dsolve(x^2*diff(diff(y(x),x),x)+x^3*diff(y(x),x)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+

c2

(
−
√
π

√
2 erf

(√
2 x
2

)
+ 2x e−x2

2

)
x

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 49� �
DSolve[(-2 + x^2)*y[x] + x^3*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2π c2Erf

(
x√
2

)
− 2c2e−

x2
2 x+ 2c1

2x
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53.3.209 problem 1209
Internal problem ID [8789]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1209.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x2 + 2

)
xy′ +

(
x2 − 2

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 48� �
dsolve(x^2*diff(diff(y(x),x),x)+(x^2+2)*x*diff(y(x),x)+(x^2-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
2

x2 +
c2

(
i
√
2

√
π e−x2

2 erf
(

i

√
2 x
2

)
+ 2x

)
x2

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 42� �
DSolve[(-2 + x^2)*y[x] + x*(2 + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1

(
x−

√
2 F

(
x√
2

))
+ c2e

−x2
2

x2
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53.3.210 problem 1210
Internal problem ID [8790]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1210.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − 2x
(
x2 − a

)
y′ +

(
2nx2 + ((−1)n − 1) a

)
y = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 93� �
dsolve(x^2*diff(diff(y(x),x),x)-2*x*(x^2-a)*diff(y(x),x)+(2*n*x^2+((-1)^n-1)*a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
x2
2 x− 1

2−aWhittakerM

a

2 + n

2 + 1
4 ,

√
1− 4a (−1)n + 4a2

4 , x2


+ c2e

x2
2 x− 1

2−a WhittakerW

a

2 + n

2 + 1
4 ,

√
1− 4a (−1)n + 4a2

4 , x2


3 Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 231� �
DSolve[((-1 + (-1)^n)*a + 2*n*x^2)*y[x] - 2*x*(-a + x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ i−a(−1)
1
4

(
1−
√

4a2−4a(−1)n+1
)
x

1
2

(
−
√

4a2−4a(−1)n+1 −2a+1
)(

c1 1F1

(
1
4

(
−2a−2n−

√
4a2 − 4(−1)na+ 1 +1

)
; 1

− 1
2
√
4a2 − 4(−1)na+ 1 ;x2

)
+c2i

√
4a2−4a(−1)n+1 x

√
4a2−4a(−1)n+1

1F1

(
1
4

(
−2a−2n+

√
4a2 − 4(−1)na+ 1 +1

)
; 12

(√
4a2 − 4(−1)na+ 1 +2

)
;x2
))
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53.3.211 problem 1211
Internal problem ID [8791]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1211.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 4x3y′ +
(
4x4 + 2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 41� �
dsolve(x^2*diff(diff(y(x),x),x)+4*x^3*diff(y(x),x)+(4*x^4+2*x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
2+

i
√
3

2 e−x2 + c2x
1
2−

i
√
3

2 e−x2

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 60� �
DSolve[(1 + 2*x^2 + 4*x^4)*y[x] + 4*x^3*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3e

−x2
x

1
2−

i
√
3

2

(
3c1 − i

√
3 c2x

i
√
3
)
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53.3.212 problem 1212
Internal problem ID [8792]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1212.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a x2 + b

)
xy′ + f(x)y = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^2+b)*x*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + x*(b + a*x^2)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.213 problem 1213
Internal problem ID [8793]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1213.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x3 + 1

)
xy′ − y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 59� �
dsolve(x^2*diff(diff(y(x),x),x)+(x^3+1)*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x3
6 x

3
2

(
BesselI

(
−1
6 ,

x3

6

)
+ BesselI

(
5
6 ,

x3

6

))
+ c2e−

x3
6 x

3
2

(
BesselK

(
1
6 ,

x3

6

)
− BesselK

(
5
6 ,

x3

6

))

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 54� �
DSolve[-y[x] + x*(1 + x^3)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
3
√
3 c1 1F1

(
−1

3 ;
1
3 ;−

x3

3

)
x

+
c2x 1F1

(
1
3 ;

5
3 ;−

x3

3

)
3
√
3
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53.3.214 problem 1214
Internal problem ID [8794]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1214.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
(−1)n a− x4 + (2a+ 2n+ 1)x2 − a2

)
y = 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 73� �
dsolve(x^2*diff(diff(y(x),x),x)+(-x^4+(2*n+2*a+1)*x^2+(-1)^n*a-a^2)*y(x)=0,y(x), singsol=all)� �

y(x) =

c1WhittakerM

a
2 +

n
2 + 1

4 ,

√
1− 4a (−1)n + 4a2

4 , x2


√
x

+

c2WhittakerW

a
2 +

n
2 + 1

4 ,

√
1− 4a (−1)n + 4a2

4 , x2


√
x

3 Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 191� �
DSolve[((-1)^n*a - a^2 + (1 + 2*a + 2*n)*x^2 - x^4)*y[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
e−

x2
2 2

1
4

(√
4a2−4a(−1)n+1 +2

)
(x2)

1
4

(√
4a2−4a(−1)n+1 +2

)(
c1HypergeometricU

(
1
4

(√
4a2 − 4a(−1)n + 1 − 2a− 2n+ 1

)
, 12

(√
4a2 − 4a(−1)n + 1 + 2

)
, x2
)
+ c2L

1
2
√

4a2−4(−1)na+1
1
4

(
2a+2n−

√
4a2−4(−1)na+1 −1

)(x2)
)

√
x
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53.3.215 problem 1215
Internal problem ID [8795]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1215.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + (a xn + b) y′x+
(
a1 x2n + b1 xn + c1

)
y = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 167� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^n+b)*diff(y(x),x)*x+(a1*x^(2*n)+b1*x^n+c1)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1e−
a xn

2n x− b
2−

n
2+

1
2 WhittakerM

(
−(b+ n− 1) a− 2b1

2
√
a2 − 4a1 n

,

√
b2 − 2b− 4c1 + 1

2n ,

√
a2 − 4a1 xn

n

)

+c2e−
a xn

2n x− b
2−

n
2+

1
2 WhittakerW

(
−(b+ n− 1) a− 2b1

2
√
a2 − 4a1 n

,

√
b2 − 2b− 4c1 + 1

2n ,

√
a2 − 4a1 xn

n

)

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 325� �
DSolve[(c1 + b1*x^n + a1*x^(2*n))*y[x] + x*(b + a*x^n)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→x
1
2−

n
2 2
√

n2((b−1)2−4c1)
2n2 + 1

2 e−
(√

a2−4a1 +a
)
xn

2n (xn)
√

n2((b−1)2−4c1) −bn+n2

2n2

c1HypergeometricU

√
a2 − 4a1

(√
n2 ((b− 1)2 − 4c1) + n2

)
+ an(b+ n− 1)− 2b1n

2n2
√
a2 − 4a1

,

√
n2 ((b− 1)2 − 4c1)

n2

+ 1,
√
a2 − 4a1 xn

n

+ c2L

√
((b−1)2−4c1)n2

n2

2b1n−a(b+n−1)n−
√
a2−4a1

(
n2+

√
((b−1)2−4c1)n2

)
2
√
a2−4a1 n2

(√
a2 − 4a1 xn

n

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.216 problem 1216
Internal problem ID [8796]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1216.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
a xa1 + b

)
xy′ +

(
Ax2a1 +B xa1 + C xb1 + DD

)
y = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+(a*x^a1+b)*x*diff(y(x),x)+(A*x^(2*a1)+B*x^a1+C*x^b1+DD)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(DD + B*x^a1 + A*x^(2*a1) + C*x^b1)*y[x] + x*(b + a*x^a1)*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.217 problem 1217
Internal problem ID [8797]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1217.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
(
2x2 tan(x)− x

)
y′ − (x tan(x) + a) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(x^2*diff(diff(y(x),x),x)-(2*x^2*tan(x)-x)*diff(y(x),x)-(x*tan(x)+a)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(√
a , x

)
cos(x) +

c2 BesselY
(√

a , x
)

cos(x)

3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 29� �
DSolve[(-a - x*Tan[x])*y[x] - (-x + 2*x^2*Tan[x])*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sec(x)
(
c1J√

a (x) + c2Y√
a (x)

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.218 problem 1218
Internal problem ID [8798]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1218.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
2x2 cot(x) + x

)
y′ + (x cot(x) + a) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 33� �
dsolve(x^2*diff(diff(y(x),x),x)+(2*x^2*cot(x)+x)*diff(y(x),x)+(x*cot(x)+a)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(
i
√
a , x

)
sin(x) +

c2 BesselY
(
i
√
a , x

)
sin(x)

3 Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 37� �
DSolve[(a + x*Cot[x])*y[x] + (x + 2*x^2*Cot[x])*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)
(
c1Ji√a (x) + c2Yi

√
a (x)

)

11321



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.219 problem 1219
Internal problem ID [8799]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1219.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2xf(x)y′ +
(
f ′(x)x+ f(x)2 − f(x) + a x2 + xb+ c

)
y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 79� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x*f(x)*diff(y(x),x)+(x*diff(f(x),x)+f(x)^2-f(x)+a*x^2+b*x+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
− ib

2
√
a
,

√
1− 4c
2 , 2i

√
a x

)
e−
(∫ f(x)

x
dx
)

+ c2WhittakerW
(
− ib

2
√
a
,

√
1− 4c
2 , 2i

√
a x

)
e−
(∫ f(x)

x
dx
)

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 151� �
DSolve[y[x]*(c + b*x + a*x^2 - f[x] + f[x]^2 + x*Derivative[1][f][x]) + 2*x*f[x]*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

c1HypergeometricU
(
1
2

(
ib√
a

+
√
1− 4c + 1

)
,
√
1− 4c + 1, 2i

√
a x

)

+c2L
√
1−4c

1
2

(
− ib√

a
−
√
1−4c −1

)(2i√a x
) exp

(∫ x

1

−2f(K[1])− 2i
√
a K[1] +

√
1− 4c + 1

2K[1] dK[1]
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.220 problem 1220
Internal problem ID [8800]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1220.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + 2x2f(x)y′ +
(
x2(f ′(x) + f(x)2 + a

)
− v(v − 1)

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 51� �
dsolve(x^2*diff(diff(y(x),x),x)+2*x^2*f(x)*diff(y(x),x)+(x^2*(diff(f(x),x)+f(x)^2+a)-v*(v-1))*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−

(
∫
2f(x)dx)

2
√
x BesselJ

(
v− 1

2 , x
√
a

)
+ c2e−

(
∫
2f(x)dx)

2
√
x BesselY

(
v− 1

2 , x
√
a

)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 62� �
DSolve[y[x]*((1 - v)*v + x^2*(a + f[x]^2 + Derivative[1][f][x])) + 2*x^2*f[x]*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
c1Jv− 1

2

(√
a x
)
+ c2Yv− 1

2

(√
a x
))

exp
(∫ x

1

(
1

2K[1] − f(K[1])
)
dK[1]

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.221 problem 1221
Internal problem ID [8801]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1221.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ +
(
x− 2x2f(x)

)
y′ +

(
x2(1 + f(x)2 − f ′(x)

)
− xf(x)− v2

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 53� �
dsolve(x^2*diff(diff(y(x),x),x)+(x-2*x^2*f(x))*diff(y(x),x)+(x^2*(1+f(x)^2-diff(f(x),x))-x*f(x)-v^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
(∫ −2f(x)x+1

x dx

)
2

√
x BesselJ (v, x) + c2e−

(∫ −2f(x)x+1
x dx

)
2

√
x BesselY (v, x)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 31� �
DSolve[y[x]*(-v^2 - x*f[x] + x^2*(1 + f[x]^2 - Derivative[1][f][x])) + (x - 2*x^2*f[x])*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c1Jv(x) + c2Yv(x)) exp
(∫ x

1
f(K[1])dK[1]

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.222 problem 1222
Internal problem ID [8802]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1222.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ + 2y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

2 arcsinh(x)
)
+ c2 cos

(√
2 arcsinh(x)

)
3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 50� �
DSolve[2*y[x] + x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

2 tanh−1
(

x√
x2 + 1

))
+ c2 sin

(√
2 tanh−1

(
x√

x2 + 1

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.223 problem 1223
Internal problem ID [8803]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1223.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ − 9y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+x*diff(y(x),x)-9*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh (3 arcsinh(x)) + c2 cosh (3 arcsinh(x))

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 45� �
DSolve[-9*y[x] + x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(
3 tanh−1

(
x√

x2 + 1

))
+ ic2 sinh

(
3 tanh−1

(
x√

x2 + 1

))
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53.3.224 problem 1224
Internal problem ID [8804]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1224.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 + 1

)
y′′ + xy′ + ay = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 23� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

a arcsinh(x)
)
+ c2 cos

(√
a arcsinh(x)

)
3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 50� �
DSolve[a*y[x] + x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a tanh−1
(

x√
x2 + 1

))
+ c2 sin

(√
a tanh−1

(
x√

x2 + 1

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.225 problem 1225
Internal problem ID [8805]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1225.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − xy′ + y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve((x^2+1)*diff(diff(y(x),x),x)-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2
(
arcsinh(x)x−

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 39� �
DSolve[y[x] - x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c2
√
x2 + 1 + c2x tanh−1

(
x√

x2 + 1

)
+ c1x

11328



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.226 problem 1226
Internal problem ID [8806]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1226.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 2y′x− v(v − 1) y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 25� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-v*(v-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 LegendreP (−1 + v, ix) + c2 LegendreQ (−1 + v, ix)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 30� �
DSolve[(1 - v)*v*y[x] + 2*x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Pv−1(ix) + c2Qv−1(ix)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.227 problem 1227
Internal problem ID [8807]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1227.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ − 2xy′ + 2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve((x^2+1)*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2
(
x2 − 1

)
3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21� �
DSolve[2*y[x] - 2*x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x− c1(x− i)2
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.228 problem 1228
Internal problem ID [8808]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1228.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
y′′ + 3xy′ + ay = 0

3 Solution by Maple
Time used: 0.027 (sec). Leaf size: 59� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+3*x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
x+

√
x2 + 1

)√
−a+1

√
x2 + 1

+
c2
(
x+

√
x2 + 1

)−√
−a+1

√
x2 + 1

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 66� �
DSolve[a*y[x] + 3*x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1P

1
2√
1−a − 1

2
(ix) + c2Q

1
2√
1−a − 1

2
(ix)

4
√
x2 + 1

11331



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.229 problem 1229
Internal problem ID [8809]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1229.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve (
x2 + 1

)
y′′ + 4xy′ + 2y − 2 cos(x) + 2x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 41� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+2*y(x)-2*cos(x)+2*x=0,y(x), singsol=all)� �

y(x) = c1x

x2 + 1 + c2
x2 + 1 − x3 + 6 cos(x)

3 (x2 + 1)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 33� �
DSolve[2*x - 2*Cos[x] + 2*y[x] + 4*x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x3 + 6 cos(x)− 3c2x− 3c1
3x2 + 3
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53.3.230 problem 1230
Internal problem ID [8810]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1230.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 + 1

)
y′′ + axy′ + (a− 2) y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 36� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+a*x*diff(y(x),x)+(a-2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)1−a
2 + c2 hypergeom

([
1, a2 − 1

2

]
,

[
3
2

]
,−x2

)
x

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 60� �
DSolve[(-2 + a)*y[x] + a*x*y'[x] + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
x2 + 1

) 1
2−

a
4
(
πc2 cot

(πa
2

)
+ 2c1

)
P

a−2
2

a−4
2
(ix)
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53.3.231 problem 1231
Internal problem ID [8811]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1231.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − v(v + 1) y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 57� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-v*(v+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
−x2 + 1

)
hypergeom

([
1 + v

2 ,
1
2 − v

2

]
,

[
1
2

]
, x2
)

+ c2
(
−x3 + x

)
hypergeom

([
1− v

2 ,
3
2 + v

2

]
,

[
3
2

]
, x2
)

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 56� �
DSolve[-(v*(1 + v)*y[x]) + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
2(−v − 1), v2;

1
2;x

2
)
+ ic2x 2F1

(
−v

2 ,
v + 1
2 ; 32;x

2
)
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53.3.232 problem 1232
Internal problem ID [8812]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1232.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(
x2 − 1

)
y′′ − n(n+ 1) y + ∂

∂x
LegendreP (n, x) = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 422� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-n*(n+1)*y(x)+Diff(LegendreP(n,x),x)=0,y(x), singsol=all)� �
y(x) =

(
−x2 + 1

)
hypergeom

([
1 + n

2 ,−
n

2 + 1
2

]
,

[
1
2

]
, x2
)
c2

+
(
−x3 + x

)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,

[
3
2

]
, x2
)
c1

− 3(n+ 1) (x− 1) (x+ 1)
(
− hypergeom

([
−n

2 + 1, n2 + 3
2

]
,

[
3
2

]
, x2
)(∫

−
hypergeom

([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2) (xLegendreP (n, x)− LegendreP (n+ 1, x))((

−3 hypergeom
([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
+ (n2 + n− 6)x2 hypergeom

([
−n

2 + 2, n2 + 5
2

]
,
[5
2

]
, x2
))

hypergeom
([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2
)
− 3 hypergeom

([
n
2 + 2, 32 −

n
2

]
,
[3
2

]
, x2
)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
x2 (2 + n) (n− 1)

)
(x+ 1)3 (x− 1)3

dx

)
x

+
(∫

−
x hypergeom

([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2) (xLegendreP (n, x)− LegendreP (n+ 1, x))((

−3 hypergeom
([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
+ (n2 + n− 6)x2 hypergeom

([
−n

2 + 2, n2 + 5
2

]
,
[5
2

]
, x2
))

hypergeom
([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2
)
− 3 hypergeom

([
n
2 + 2, 32 −

n
2

]
,
[3
2

]
, x2
)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
x2 (2 + n) (n− 1)

)
(x+ 1)3 (x− 1)3

dx

)
hypergeom

([
1+n

2 ,−
n

2 +
1
2

]
,

[
1
2

]
, x2
))
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3 Solution by Mathematica
Time used: 4.549 (sec). Leaf size: 468� �
DSolve[(-(n*LegendreP[-1 + n, x]) + n*x*LegendreP[n, x])/(-1 + x^2) - n*(1 + n)*y[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2F1

(
1
2(−n

−1), n2 ;
1
2;x

2
)∫ x

1

3n 2F1
(
−n

2 ,
n+1
2 ; 32 ;K[1]2

)
K[1](Pn−1(K[1])−K[1]Pn(K[1]))

(K[1]2 − 1)2
(
n 2F1

(1
2(−n− 1), n2 ;

1
2 ;K[1]2

) (
(n+ 1) 2F1

(
1− n

2 ,
n+3
2 ; 52 ;K[1]2

)
K[1]2 + 3 2F1

(
−n

2 ,
n+1
2 ; 32 ;K[1]2

))
− 3(n+ 1) 2F1

(1−n
2 , n2 ;

1
2 ;K[1]2

)
2F1

(
−n

2 ,
n+1
2 ; 32 ;K[1]2

))dK[1]

+ix 2F1

(
−n

2 ,
n+ 1
2 ; 32;x

2
)∫ x

1

3in 2F1
(1
2(−n− 1), n2 ;

1
2 ;K[2]2

)
(Pn−1(K[2])−K[2]Pn(K[2]))

(K[2]2 − 1)2
(
n 2F1

(1
2(−n− 1), n2 ;

1
2 ;K[2]2

) (
(n+ 1) 2F1

(
1− n

2 ,
n+3
2 ; 52 ;K[2]2

)
K[2]2 + 3 2F1

(
−n

2 ,
n+1
2 ; 32 ;K[2]2

))
− 3(n+ 1) 2F1

(1−n
2 , n2 ;

1
2 ;K[2]2

)
2F1

(
−n

2 ,
n+1
2 ; 32 ;K[2]2

))dK[2]

+ c1 2F1

(
1
2(−n− 1), n2 ;

1
2;x

2
)
+ ic2x 2F1

(
−n

2 ,
n+ 1
2 ; 32;x

2
)
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53.3.233 problem 1233
Internal problem ID [8813]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1233.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

(
x2 − 1

)
y′′ − n(n+ 1) y + ∂

∂x
LegendreQ (n, x) = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 420� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-n*(n+1)*y(x)+Diff(LegendreQ(n,x),x)=0,y(x), singsol=all)� �
y(x) =

(
−x2 + 1

)
hypergeom

([
1 + n

2 ,−
n

2 + 1
2

]
,

[
1
2

]
, x2
)
c2

+
(
−x3 + x

)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,

[
3
2

]
, x2
)
c1 + 3(n+ 1) (x− 1) (x

+1)
(
− hypergeom

([
−n

2 +1, n2 +
3
2

]
,

[
3
2

]
, x2
)(∫ hypergeom

([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2) (xLegendreQ (n, x)− LegendreQ (n+ 1, x))((

−3 hypergeom
([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
+ (n2 + n− 6)x2 hypergeom

([
−n

2 + 2, n2 + 5
2

]
,
[5
2

]
, x2
))

hypergeom
([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2
)
− 3 hypergeom

([
n
2 + 2, 32 −

n
2

]
,
[3
2

]
, x2
)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
x2 (2 + n) (n− 1)

)
(x+ 1)3 (x− 1)3

dx

)
x

+
(∫

x hypergeom
([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2) (xLegendreQ (n, x)− LegendreQ (n+ 1, x))((

−3 hypergeom
([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
+ (n2 + n− 6)x2 hypergeom

([
−n

2 + 2, n2 + 5
2

]
,
[5
2

]
, x2
))

hypergeom
([
1 + n

2 ,−
n
2 + 1

2

]
,
[1
2

]
, x2
)
− 3 hypergeom

([
n
2 + 2, 32 −

n
2

]
,
[3
2

]
, x2
)
hypergeom

([
−n

2 + 1, n2 + 3
2

]
,
[3
2

]
, x2
)
x2 (2 + n) (n− 1)

)
(x+ 1)3 (x− 1)3

dx

)
hypergeom

([
1+n

2 ,−
n

2 +
1
2

]
,

[
1
2

]
, x2
))
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3 Solution by Mathematica
Time used: 2.427 (sec). Leaf size: 424� �
DSolve[(-(n*LegendreQ[-1 + n, x]) + n*x*LegendreQ[n, x])/(-1 + x^2) - n*(1 + n)*y[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2F1

(
−n

2

− 1
2 ,

n

2 ;
1
2;x

2
)(∫ x

1

3n 2F1
(
−n

2 ,
n+1
2 ; 32 ;K[1]2

)
K[1](Qn−1(K[1])−K[1]Qn(K[1]))

(K[1]2 − 1)2
(
n 2F1

(1
2(−n− 1), n2 ;

1
2 ;K[1]2

) (
(n+ 1) 2F1

(
1− n

2 ,
n+3
2 ; 52 ;K[1]2

)
K[1]2 + 3 2F1

(
−n

2 ,
n+1
2 ; 32 ;K[1]2

))
− 3(n+ 1) 2F1

(1−n
2 , n2 ;

1
2 ;K[1]2

)
2F1

(
−n

2 ,
n+1
2 ; 32 ;K[1]2

))dK[1]

+ c1

)

+ix 2F1

(
−n

2 ,
n+ 1
2 ; 32;x

2
)(∫ x

1

3in 2F1
(1
2(−n− 1), n2 ;

1
2 ;K[2]2

)
(Qn−1(K[2])−K[2]Qn(K[2]))

(K[2]2 − 1)2
(
n 2F1

(1
2(−n− 1), n2 ;

1
2 ;K[2]2

) (
(n+ 1) 2F1

(
1− n

2 ,
n+3
2 ; 52 ;K[2]2

)
K[2]2 + 3 2F1

(
−n

2 ,
n+1
2 ; 32 ;K[2]2

))
− 3(n+ 1) 2F1

(1−n
2 , n2 ;

1
2 ;K[2]2

)
2F1

(
−n

2 ,
n+1
2 ; 32 ;K[2]2

))dK[2]

+ c2

)
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53.3.234 problem 1234
Internal problem ID [8814]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1234.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 − 1

)
y′′ + xy′ + 2 = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 57� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+x*diff(y(x),x)+2=0,y(x), singsol=all)� �

y(x) =
∫

−
2
√
x2 − 1 ln

(
x+

√
x2 − 1

)√
x− 1

√
x+ 1 − c1x

2 + c1

(x− 1)
3
2 (x+ 1)

3
2

dx+ c2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 31� �
DSolve[2 + x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
4

(
−2 tanh−1

(
x√

x2 − 1

)
+ c1

)
2
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53.3.235 problem 1235
Internal problem ID [8815]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1235.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Gegenbauer, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
x2 − 1

)
y′′ + xy′ + ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 43� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x+

√
x2 − 1

)i√a

+ c2
(
x+

√
x2 − 1

)−i
√
a

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 50� �
DSolve[a*y[x] + x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a tanh−1
(

x√
x2 − 1

))
+ c2 sin

(√
a tanh−1

(
x√

x2 − 1

))
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53.3.236 problem 1236
Internal problem ID [8816]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1236.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + xy′ + f(x)y = 0

7 Solution by Maple� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+x*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.237 problem 1237
Internal problem ID [8817]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1237.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 − 1

)
y′′ + 2xy′ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 21� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
(
ln (x− 1)

2 − ln (x+ 1)
2

)
c2

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 14� �
DSolve[2*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − c1 tanh−1(x)
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53.3.238 problem 1238
Internal problem ID [8818]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1238.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
x2 − 1

)
y′′ + 2xy′ − a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 34� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-a=0,y(x), singsol=all)� �

y(x) = ln (x− 1) c1
2 + a ln (x− 1)

2 − c1 ln (x+ 1)
2 + a ln (x+ 1)

2 + c2

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 35� �
DSolve[-a + 2*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2((a+ c1) log(1− x) + (a− c1) log(x+ 1)) + c2
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53.3.239 problem 1239
Internal problem ID [8819]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1239.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 2xy′ − ly = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 35� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-l*y(x)=0,y(x), singsol=all)� �

y(x) = c1 LegendreP
(√

1 + 4l
2 − 1

2 , x
)

+ c2 LegendreQ
(√

1 + 4l
2 − 1

2 , x
)

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 46� �
DSolve[-(l*y[x]) + 2*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1P 1
2
(√

4l+1 −1
)(x) + c2Q 1

2
(√

4l+1 −1
)(x)
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53.3.240 problem 1240
Internal problem ID [8820]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1240.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 2xy′ − v(v + 1) y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 15� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-v*(v+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 LegendreP (v, x) + c2 LegendreQ (v, x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 18� �
DSolve[-(v*(1 + v)*y[x]) + 2*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Pv(x) + c2Qv(x)
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53.3.241 problem 1241
Internal problem ID [8821]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1241.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 2xy′ − (v + 2) (v − 1) y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 29� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-2*x*diff(y(x),x)-(v+2)*(v-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) (x+ 1)LegendreP (v, 2, x) + c2(x− 1) (x+ 1)LegendreQ (v, 2, x)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 26� �
DSolve[(1 - v)*(2 + v)*y[x] - 2*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)
(c1P 2

v (x) + c2Q
2
v(x))
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53.3.242 problem 1242
Internal problem ID [8822]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1242.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ − (3x+ 1) y′ −

(
x2 − x

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 42� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-(3*x+1)*diff(y(x),x)-(x^2-x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x(x+ 1)2 + c2
(
e−x−2(x+ 1)2 expIntegral (1,−2x− 2) + 2 ex

)
3 Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 42� �
DSolve[(x - x^2)*y[x] - (1 + 3*x)*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x−2(x+ 1)2
(
c2Ei(2(x+ 1)) + e2c1

)
− 2c2ex
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53.3.243 problem 1243
Internal problem ID [8823]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1243.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + 4xy′ +

(
x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+(x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x)
x2 − 1 + c2 cos(x)

x2 − 1

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 41� �
DSolve[(1 + x^2)*y[x] + 4*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ix(2c1 − ic2e
2ix)

2 (x2 − 1)
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53.3.244 problem 1244
Internal problem ID [8824]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1244.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 2(n+ 1)xy′ − (v + n+ 1) (v − n) y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*(n+1)*x*diff(y(x),x)-(v+n+1)*(v-n)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)−n
2 LegendreP (v, n, x) + c2

(
x2 − 1

)−n
2 LegendreQ (v, n, x)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 32� �
DSolve[(n - v)*(1 + n + v)*y[x] + 2*(1 + n)*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)−n/2 (c1P n
v (x) + c2Q

n
v (x))

11349



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.245 problem 1245
Internal problem ID [8825]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1245.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ − 2(n− 1)xy′ − (v − n+ 1) (v + n) y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 35� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-2*(n-1)*x*diff(y(x),x)-(v-n+1)*(v+n)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)n
2 LegendreP (v, n, x) + c2

(
x2 − 1

)n
2 LegendreQ (v, n, x)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 32� �
DSolve[(-1 + n - v)*(n + v)*y[x] - 2*(-1 + n)*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)n/2 (c1P n
v (x) + c2Q

n
v (x))
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53.3.246 problem 1246
Internal problem ID [8826]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1246.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
x2 − 1

)
y′′ − 2(v − 1)xy′ − 2yv = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 35� �
dsolve((x^2-1)*diff(diff(y(x),x),x)-2*(v-1)*x*diff(y(x),x)-2*v*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)v + c2
(
x2 − 1

)v
x hypergeom

([
1
2 , v + 1

]
,

[
3
2

]
, x2
)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 32� �
DSolve[-2*v*y[x] - 2*(-1 + v)*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)v/2 (c1P v
v (x) + c2Q

v
v(x))
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53.3.247 problem 1247
Internal problem ID [8827]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1247.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
x2 − 1

)
y′′ + 2axy′ + a(a− 1) y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+2*a*x*diff(y(x),x)+a*(a-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1)−a+1 + c2(x+ 1)−a+1

3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 90� �
DSolve[(-1 + a)*a*y[x] + 2*a*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
(
1− x2) 1

2−
1
2
√

(a−1)2 (
x2 − 1

)−a/2
(
2c1(1− x)

√
(a−1)2 + c2(x+ 1)

√
(a−1)2√

(a− 1)2

)
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53.3.248 problem 1248
Internal problem ID [8828]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1248.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + axy′ +

(
b x2 + cx+ d

)
y = 0

3 Solution by Maple
Time used: 0.135 (sec). Leaf size: 150� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+a*x*diff(y(x),x)+(b*x^2+c*x+d)*y(x)=0,y(x), singsol=all)� �
y(x) = c1e

√
−b x

(
x2 − 1

)−a
4 ((x− 1) (x+ 1))

a
4 HeunC

(
4
√
−b ,

a

2 − 1, a2 − 1, 2c, d− c− a2

8

+ b+ 1
2 ,

x

2 + 1
2

)
+ c2e

√
−b x

(
x

2 + 1
2

)1−a
4
(
x

2 − 1
2

)a
4 (

x2 − 1
)−a

4 HeunC
(
4
√
−b , 1

− a

2 ,
a

2 − 1, 2c, d− c− a2

8 + b+ 1
2 ,

x

2 + 1
2

)

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 192� �
DSolve[(d + c*x + b*x^2)*y[x] + a*x*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

√
−b x

(
c2(x

−1)a/4
(
x2−1

)−a/4 (x+1)1−a
4HeunC

[
1
4a
(
a−4

√
−b −2

)
−b+4

√
−b +c−d, 2

(
2
√
−b +c

)
, 2− a

2 ,
a

2 , 4
√
−b ,

x+ 1
2

]
+2c1HeunC

[
a
√
−b −b+c−d, 2

(
a
√
−b +c

)
,
a

2 ,
a

2 , 4
√
−b ,

x+ 1
2

])
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53.3.249 problem 1249
Internal problem ID [8829]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1249.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 − 1

)
y′′ + (ax+ b) y′ + yc = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 134� �
dsolve((x^2-1)*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 +

√
a2 − 2a− 4c+ 1

2 + a

2 ,−
1
2 −

√
a2 − 2a− 4c+ 1

2

+ a

2

]
,

[
a

2 − b

2

]
,
x

2 + 1
2

)
+ c2

(
x

2 + 1
2

)1−a
2+

b
2

hypergeom
([

1
2

−
√
a2 − 2a− 4c+ 1

2 + b

2 ,
1
2 +

√
a2 − 2a− 4c+ 1

2 + b

2

]
,

[
2− a

2 + b

2

]
,
x

2 + 1
2

)

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 165� �
DSolve[c*y[x] + (b + a*x)*y'[x] + (-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c22
1
2 (a+b−2)(x− 1)−a

2−
b
2+1

2F1

(
1
2

(
−b−

√
(a− 1)2 − 4c + 1

)
,
1
2

(
−b

+
√

(a− 1)2 − 4c + 1
)
; 12(−a− b+ 4); 1− x

2

)
+ c1 2F1

(
1
2

(
a−

√
(a− 1)2 − 4c − 1

)
,
1
2

(
a+

√
(a− 1)2 − 4c − 1

)
; a+ b

2 ; 1− x

2

)
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53.3.250 problem 1250
Internal problem ID [8830]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1250.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
−a2 + x2) y′′ + 8xy′ + 12y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 52� �
dsolve((-a^2+x^2)*diff(diff(y(x),x),x)+8*x*diff(y(x),x)+12*y(x)=0,y(x), singsol=all)� �

y(x) = c1(a2 + 3x2)
(a− x)3 (x+ a)3

+ c2x(3a2 + x2)
(a− x)3 (x+ a)3

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 38� �
DSolve[12*y[x] + 8*x*y'[x] + (-a^2 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2
(
a2+3x2)
(a−x)3 + 3c1
3(a+ x)3
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53.3.251 problem 1251
Internal problem ID [8831]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1251.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ − (x− 1) y′ + y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 20� �
dsolve(x*(x+1)*diff(diff(y(x),x),x)-(x-1)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2(−4 + (x− 1) ln(x))

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23� �
DSolve[y[x] - (-1 + x)*y'[x] + x*(1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 1) + c2((x− 1) log(x)− 4)
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53.3.252 problem 1252
Internal problem ID [8832]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1252.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 1) y′′ + (ax+ b) y′ + yc = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 124� �
dsolve(x*(x+1)*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 +

√
a2 − 2a− 4c+ 1

2 + a

2 ,−
1
2 −

√
a2 − 2a− 4c+ 1

2 + a

2

]
, [a

− b] , x+ 1
)

+ c2(x+ 1)−a+b+1 hypergeom
([

1
2 −

√
a2 − 2a− 4c+ 1

2 − a

2 + b,
1
2

+
√
a2 − 2a− 4c+ 1

2 − a

2 + b

]
, [2− a+ b] , x+ 1

)

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 123� �
DSolve[c*y[x] + (b + a*x)*y'[x] + x*(1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ c2x
1−b

2F1

(
1
2

(
a−2b−

√
(a− 1)2 − 4c +1

)
,
1
2

(
a−2b+

√
(a− 1)2 − 4c +1

)
; 2−b;

−x

)
+ c1 2F1

(
1
2

(
a−

√
(a− 1)2 − 4c − 1

)
,
1
2

(
a+

√
(a− 1)2 − 4c − 1

)
; b;−x

)
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53.3.253 problem 1253
Internal problem ID [8833]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1253.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(x+ 1) y′′ + (3x+ 2) y′ + y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 16� �
dsolve(x*(x+1)*diff(diff(y(x),x),x)+(3*x+2)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 ln (x+ 1) + c2
x

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[y[x] + (2 + 3*x)*y'[x] + x*(1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 log(2(x+ 1)) + 2c1√
2 x
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53.3.254 problem 1254
Internal problem ID [8834]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1254.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + x− 2

)
y′′ +

(
x2 − x

)
y′ −

(
6x2 + 7x

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 44� �
dsolve((x^2+x-2)*diff(diff(y(x),x),x)+(x^2-x)*diff(y(x),x)-(6*x^2+7*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e2x(x− 1) + c2
(
195 e−5+2x(x− 1) expIntegral (1, 5x− 5)− e−3x(x+ 44)

)
3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 49� �
DSolve[(-7*x - 6*x^2)*y[x] + (-x + x^2)*y'[x] + (-2 + x + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
5c2e

−3x(x+ 44)− e2x−5(x− 1)
(
e5c1 − 39c2Ei(5− 5x)

)
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53.3.255 problem 1255
Internal problem ID [8835]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1255.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x(x− 1) y′′ + ay′ − 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 42� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+a*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) =
(
a2 + 2ax+ 2x2 − a− 2x

)
c1 + c2(x− 1)−a (x− 1)xax

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 65� �
DSolve[-2*y[x] + a*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x− 1)x

(
c2xa(1−x)−a

a−a3
+ 2c1

)
+ a2c1 + ac1(2x− 1)

a(a+ 3) + 4
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.256 problem 1256
Internal problem ID [8836]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1256.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(x− 1) y′′ + (2x− 1) y′ − v(v + 1) y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 51� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+(2*x-1)*diff(y(x),x)-v*(v+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[−v,−v] , [−2v] , 1

x

)
xv

+ c2 hypergeom
(
[v + 1, v + 1] , [2v + 2] , 1

x

)
x−v−1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 26� �
DSolve[-(v*(1 + v)*y[x]) + (-1 + 2*x)*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Pv(2x− 1) + c2Qv(2x− 1)
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53.3.257 problem 1257
Internal problem ID [8837]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1257.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x(x− 1) y′′ + ((a+ 1)x+ b) y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+((a+1)*x+b)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + hypergeom ([b+ 1, a+ b+ 1] , [b+ 2] , x)xb+1c2

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 23� �
DSolve[(b + (1 + a)*x)*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Bx(b+ 1,−a− b) + c2
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.258 problem 1258
Internal problem ID [8838]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1258.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(x− 1) y′′ + (ax+ b) y′ + yc = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 110� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+(a*x+b)*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2 +

√
a2 − 2a− 4c+ 1

2 + a

2 ,−
1
2 −

√
a2 − 2a− 4c+ 1

2

+ a

2

]
, [−b] , x

)
+ c2x

b+1 hypergeom
([

1
2 −

√
a2 − 2a− 4c+ 1

2 + a

2 + b,
1
2

+
√
a2 − 2a− 4c+ 1

2 + a

2 + b

]
, [b+ 2] , x

)

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 121� �
DSolve[c*y[x] + (b + a*x)*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
2

(
a−

√
(a− 1)2 − 4c − 1

)
,
1
2

(
a+

√
(a− 1)2 − 4c − 1

)
;−b;x

)
− (−1)bc2xb+1

2F1

(
1
2

(
a+ 2b−

√
(a− 1)2 − 4c + 1

)
,
1
2

(
a+ 2b+

√
(a− 1)2 − 4c

+ 1
)
; b+ 2;x

)
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53.3.259 problem 1259
Internal problem ID [8839]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1259.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

x(x− 1) y′′ + ((a+ 1)x+ b) y′ − ly = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 92� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+((a+1)*x+b)*diff(y(x),x)-l*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

a

2 −
√
a2 + 4l
2 ,

a

2 +
√
a2 + 4l
2

]
, [−b] , x

)

+ c2x
b+1 hypergeom

([
a

2 −
√
a2 + 4l
2 + b+ 1, a2 +

√
a2 + 4l
2 + b+ 1

]
, [b+ 2] , x

)

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 111� �
DSolve[-(l*y[x]) + (b + (1 + a)*x)*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
2

(
a−

√
a2 + 4l

)
,
1
2

(
a+

√
a2 + 4l

)
;−b;x

)
− (−1)bc2xb+1

2F1

(
1
2

(
a+2b−

√
a2 + 4l +2

)
,
1
2

(
a+2b+

√
a2 + 4l +2

)
; b+2;x

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.260 problem 1260
Internal problem ID [8840]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1260.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x(x− 1) y′′ + ((a1 + b1 + 1)x− d1 ) y′ + a1b1d1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 76� �
dsolve(x*(x-1)*diff(diff(y(x),x),x)+((a1+b1+1)*x-d1)*diff(y(x),x)+a1*b1*d1=0,y(x), singsol=all)� �
y(x) =

∫ (
− hypergeom ([d1 ,−a1 − b1 + d1 ] , [1 + d1 ] , x) signum(x

− 1)a1+b1−d1 (−signum(x− 1))−a1−b1+d1 a1b1 +x−d1 c1
)
(x− 1)−a1−b1−1+d1 dx+ c2

3 Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 44� �
DSolve[a1*b1*d1 + (-d1 + (1 + a1 + b1)*x)*y'[x] + (-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a1b1x 3F2(1, 1, a1+ b1+ 1; 2, d1+ 1;x) + c1Bx(1− d1,−a1− b1+ d1) + c2
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53.3.261 problem 1261
Internal problem ID [8841]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1261.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(x+ 2) y′′ + 2
(
n+ 1 + (n+ 1− 2l)x− l x2) y′ + (2l(p− n− 1)x+ 2pl +m) y = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 124� �
dsolve(x*(x+2)*diff(diff(y(x),x),x)+2*(n+1+(n+1-2*l)*x-l*x^2)*diff(y(x),x)+(2*l*(p-n-1)*x+2*p*l+m)*y(x)=0,y(x), singsol=all)� �
y(x) = c1HeunC

(
4l, n, n,−4pl, (4n+ 4p+ 4) l

2 − n2

2 +m− n,−x

2

)
(x+ 2)−

n
2−

1
2

(
−x

2

− 1
)n

2+
1
2 + c2HeunC

(
4l,−n, n,−4pl, (4n+ 4p+ 4) l

2 − n2

2 +m− n,−x

2

)
(x

+ 2)−
n
2−

1
2 x−n

(
−x

2 − 1
)n

2+
1
2

3 Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 120� �
DSolve[(m + 2*l*p + 2*l*(-1 - n + p)*x)*y[x] + 2*(1 + n + (1 - 2*l + n)*x - l*x^2)*y'[x] + x*(2 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−x

2 − 1
)n+1

2
x−n(x

+ 2)−n
2−

1
2

(
c2HeunC

[
−4ln− 2lp−m+ n2 + n,−4l(p− 1), 1− n, n+ 1, 4l,−x

2

]
+ c1x

nHeunC
[
−2lp−m, 4l(n− p+ 1), n+ 1, n+ 1, 4l,−x

2

])
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53.3.262 problem 1262
Internal problem ID [8842]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1262.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x+ 1)2 y′′ +
(
x2 + x− 1

)
y′ − (x+ 2) y = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 55� �
dsolve((x+1)^2*diff(diff(y(x),x),x)+(x^2+x-1)*diff(y(x),x)-(x+2)*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−x(x+ 1)HD

(
4, 4,−8, 12, x

x+ 2

)
+ c2(x+ 1)HD

(
−4, 4,−8, 12, x

x+ 2

)
e

x−1
2x+2

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 42� �
DSolve[(-2 - x)*y[x] + (-1 + x + x^2)*y'[x] + (1 + x)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
c2

∫ x

1
eK[1]− 1

K[1]+1 (K[1] + 1)dK[1] + c1

)
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53.3.263 problem 1263
Internal problem ID [8843]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1263.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

x(x+ 3) y′′ + (3x− 1) y′ + y − (20x+ 30)
(
x2 + 3x

) 7
3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 52� �
dsolve(x*(x+3)*diff(diff(y(x),x),x)+(3*x-1)*diff(y(x),x)+y(x)-(20*x+30)*(x^2+3*x)^(7/3)=0,y(x), singsol=all)� �

y(x) =

(
c2 +

∫ (
c1+3

(
x2+3x

) 7
3 x(x+3)

)
(x+3)

7
3

x
4
3 (x2+3x)

dx

)
x

4
3

(x+ 3)
7
3

3 Solution by Mathematica
Time used: 10.408 (sec). Leaf size: 171� �
DSolve[(-30 - 20*x)*(3*x + x^2)^(7/3) + y[x] + (-1 + 3*x)*y'[x] + x*(3 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−85c2

(
4
√
3 x4/3ArcTan

( √
3 3
√
x

3
√
x +2

3
√
x+ 3

)
+ 4x4/3 log

(
3
√
x+ 3 − 3

√
x
)
− 2x4/3 log

(
x2/3 + 3

√
x+ 3 3

√
x + (x+ 3)2/3

)
+ 15 3

√
x+ 3 x+ 9 3

√
x+ 3

)
+ 340c1x4/3 + 9(x(x+ 3))4/3(17x− 9)(x+ 3)13/3

340(x+ 3)7/3
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53.3.264 problem 1264
Internal problem ID [8844]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1264.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
x2 + 3x+ 4

)
y′′ +

(
x2 + x+ 1

)
y′ − (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 19� �
dsolve((x^2+3*x+4)*diff(diff(y(x),x),x)+(x^2+x+1)*diff(y(x),x)-(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−x + c2
(
x2 + x+ 3

)
3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 23� �
DSolve[(-3 - 2*x)*y[x] + (1 + x + x^2)*y'[x] + (4 + 3*x + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(
x2 + x+ 3

)
+ c1e

−x
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53.3.265 problem 1265
Internal problem ID [8845]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1265.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(x− 1) (x− 2) y′′ − (2x− 3) y′ + y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 97� �
dsolve((x-1)*(x-2)*diff(diff(y(x),x),x)-(2*x-3)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

1
2 −

√
5
2 ,

5
2 −

√
5
2

]
,
[
−
√
5 + 1

]
,

1
x− 1

)
(x− 2)2 (x− 1)

√
5
2 − 1

2

+ c2 hypergeom
([

1
2 +

√
5
2 ,

5
2 +

√
5
2

]
,
[√

5 + 1
]
,

1
x− 1

)
(x− 2)2 (x− 1)−

1
2−

√
5
2

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 55� �
DSolve[y[x] - (-3 + 2*x)*y'[x] + (-2 + x)*(-1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− 2)(x− 1)
(
c1P

2
1
2

(
−1+

√
5
)(2x− 3) + c2Q

2
1
2

(
−1+

√
5
)(2x− 3)

)
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53.3.266 problem 1266
Internal problem ID [8846]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1266.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

(x− 2)2 y′′ − (x− 2) y′ − 3y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 19� �
dsolve((x-2)^2*diff(diff(y(x),x),x)-(x-2)*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x− 2 + c2(x− 2)3

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 22� �
DSolve[-3*y[x] - (-2 + x)*y'[x] + (-2 + x)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− 2)3 + c2
x− 2
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53.3.267 problem 1267
Internal problem ID [8847]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1267.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

2y′′x2 −
(
2x2 + l − 5x

)
y′ − (4x− 1) y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 41� �
dsolve(2*x^2*diff(diff(y(x),x),x)-(2*x^2+l-5*x)*diff(y(x),x)-(4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) =

(
c1
(∫ e−xe

l
2x

2x
3
2

dx
)
+ c2

)
exe− l

2x

√
x

3 Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 135� �
DSolve[(1 - 4*x)*y[x] - (l - 5*x + 2*x^2)*y'[x] + 2*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→

ex−
l
2x


√
2π c2e−

√
2
√
−l

e2
√
2
√
−l Erfc

 √
−l√

2
√
x

+
√
x

+Erfc
(√

2
√
−l −2x

2
√
x

)
−2


√
−l

+ 2c1


2
√
x

11372



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.268 problem 1268
Internal problem ID [8848]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1268.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(x− 1) y′′ + (2x− 1) y′ + (ax+ b) y = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 39� �
dsolve(2*x*(x-1)*diff(diff(y(x),x),x)+(2*x-1)*diff(y(x),x)+(a*x+b)*y(x)=0,y(x), singsol=all)� �
y(x) = c1MathieuC

(
−a− 2b, a2 , arccos

(√
x
))

+ c2MathieuS
(
−a− 2b, a2 , arccos

(√
x
))

3 Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 50� �
DSolve[(b + a*x)*y[x] + (-1 + 2*x)*y'[x] + 2*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1MathieuC

[
−a− 2b, a2 ,ArcCos

(√
x
)]

+ c2MathieuS
[
−a− 2b, a2 ,ArcCos

(√
x
)]
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53.3.269 problem 1269
Internal problem ID [8849]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1269.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

2x(x− 1) y′′ + ((2v + 5)x− 2v − 3) y′ + (v + 1) y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 40� �
dsolve(2*x*(x-1)*diff(diff(y(x),x),x)+((2*v+5)*x-2*v-3)*diff(y(x),x)+(v+1)*y(x)=0,y(x), singsol=all)� �
y(x) = c1 hypergeom

([
1
2 , v+1

]
,

[
3
2 +v

]
, x

)
+c2x

− 1
2−v hypergeom

([
1
2 ,−v

]
,

[
1
2−v

]
, x

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 59� �
DSolve[(1 + v)*y[x] + (-3 - 2*v + (5 + 2*v)*x)*y'[x] + 2*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
2 , v + 1; v + 3

2;x
)
− ic2i

−2vx−v− 1
2 2F1

(
1
2 ,−v; 12 − v;x

)
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53.3.270 problem 1270
Internal problem ID [8850]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1270.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
2x2 + 6x+ 4

)
y′′ +

(
10x2 + 21x+ 8

)
y′ +

(
12x2 + 17x+ 8

)
y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 54� �
dsolve((2*x^2+6*x+4)*diff(diff(y(x),x),x)+(10*x^2+21*x+8)*diff(y(x),x)+(12*x^2+17*x+8)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x HeunC
(
−1,−5

2 , 4,−
7
4 ,

7
2 ,−x− 1

)
(x+ 2)4

+ c2e−2x HeunC
(
−1, 52 , 4,−

7
4 ,

7
2 ,−x− 1

)
(x+ 1)

5
2 (x+ 2)4

3 Solution by Mathematica
Time used: 2.42 (sec). Leaf size: 48� �
DSolve[(8 + 17*x + 12*x^2)*y[x] + (8 + 21*x + 10*x^2)*y'[x] + (4 + 6*x + 2*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−3x(x+ 2)4
(
c2

∫ x

1

eK[1](K[1] + 1)3/2
(K[1] + 2)5 dK[1] + c1

)
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53.3.271 problem 1271
Internal problem ID [8851]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1271.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

4y′′x2 + y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 17� �
dsolve(4*x^2*diff(diff(y(x),x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x ln(x)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24� �
DSolve[y[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
x (c2 log(x) + 2c1)
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53.3.272 problem 1272
Internal problem ID [8852]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1272.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 +
(
4a2x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(4*x^2*diff(diff(y(x),x),x)+(4*a^2*x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ (0, ax) + c2

√
x BesselY (0, ax)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28� �
DSolve[(1 + 4*a^2*x^2)*y[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c1J0(ax) + c2Y0(ax))
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53.3.273 problem 1273
Internal problem ID [8853]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1273.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 −
(
−4kx+ 4m2 + x2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 17� �
dsolve(4*x^2*diff(diff(y(x),x),x)-(-4*k*x+4*m^2+x^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM (k,m, x) + c2WhittakerW (k,m, x)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20� �
DSolve[(1 - 4*m^2 + 4*k*x - x^2)*y[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Mk,m(x) + c2Wk,m(x)
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53.3.274 problem 1274
Internal problem ID [8854]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1274.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 4xy′ +
(
−v2 + x

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+(-v^2+x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
v,
√
x
)
+ c2 BesselY

(
v,
√
x
)

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 38� �
DSolve[(-v^2 + x)*y[x] + 4*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Γ(1− v)J−v

(√
x
)
+ c2Γ(v + 1)Jv

(√
x
)
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53.3.275 problem 1275
Internal problem ID [8855]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1275.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 4xy′ +
(
−x2 + 2(1−m+ 2l)x−m2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 55� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+(-x^2+2*(1-m+2*l)*x-m^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
l − m

2 + 1
2 ,

√
m+ 1

√
m− 1

2 , x

)
√
x

+
c2WhittakerW

(
l − m

2 + 1
2 ,

√
m+ 1

√
m− 1

2 , x

)
√
x

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 97� �
DSolve[(1 - m^2 + 2*(1 + 2*l - m)*x - x^2)*y[x] + 4*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x/2x
√
m2−1

2

(
c1HypergeometricU

(
1
2

(
−2l +

√
m2 − 1 +m

)
,
√
m2 − 1 + 1, x

)
+ c2L

√
m2−1

l−m
2 −

√
m2−1

2

(x)
)
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53.3.276 problem 1276
Internal problem ID [8856]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1276.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4y′′x2 + 4xy′ −
(
4x2 + 1

)
y − 4

√
x3 ex = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 31� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x*diff(y(x),x)-(4*x^2+1)*y(x)-4*(x^3)^(1/2)*exp(x)=0,y(x), singsol=all)� �

y(x) = sinh(x)c2√
x

+ cosh(x)c1√
x

+
√
x3 ex
2x

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 53� �
DSolve[-4*E^x*Sqrt[x^3] - (1 + 4*x^2)*y[x] + 4*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exx(2x− 1)
4
√
x3

+ c1e
−x

√
x

+ c2e
x

2
√
x
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53.3.277 problem 1277
Internal problem ID [8857]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1277.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 4xy′ −
(
a x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 29� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x*diff(y(x),x)-(a*x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 sinh

(
x
√
a

2

)
√
x

+
c2 cosh

(
x
√
a

2

)
√
x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 49� �
DSolve[(-1 - a*x^2)*y[x] + 4*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

√
a x
2
(
c2e

√
a x +

√
a c1

)
√
a
√
x
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53.3.278 problem 1278
Internal problem ID [8858]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1278.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 4xy′ + f(x)y = 0

7 Solution by Maple� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + 4*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.279 problem 1279
Internal problem ID [8859]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1279.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 5xy′ − y − ln(x) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 32� �
dsolve(4*x^2*diff(diff(y(x),x),x)+5*x*diff(y(x),x)-y(x)-ln(x)=0,y(x), singsol=all)� �

y(x) = x− 1
8+

√
17
8 c2 + x− 1

8−
√
17
8 c1 − ln(x)− 1

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 44� �
DSolve[-Log[x] - y[x] + 5*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x− 1
8−

√
17
8

(
c2x

√
17
4 + c1

)
− log(x)− 1
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53.3.280 problem 1280
Internal problem ID [8860]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1280.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 8xy′ −
(
4x2 + 12x+ 3

)
y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 41� �
dsolve(4*x^2*diff(diff(y(x),x),x)+8*x*diff(y(x),x)-(4*x^2+12*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x ex + c2(4x2ex expIntegral (1, 2x)− 2 e−xx+ e−x)

x
3
2

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 47� �
DSolve[(-3 - 12*x - 4*x^2)*y[x] + 8*x*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
√
x (2c2Ei(−2x) + c1) +

c2e
−x(2x− 1)
2x3/2
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53.3.281 problem 1281
Internal problem ID [8861]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1281.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 − 4x(2x− 1) y′ +
(
4x2 − 4x− 1

)
y = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve(4*x^2*diff(diff(y(x),x),x)-4*x*(2*x-1)*diff(y(x),x)+(4*x^2-4*x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex√
x

+ c2
√
x ex

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21� �
DSolve[(-1 - 4*x + 4*x^2)*y[x] - 4*x*(-1 + 2*x)*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1)√
x
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53.3.282 problem 1282
Internal problem ID [8862]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1282.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4y′′x2 + 4x3y′ +
(
x2 + 6

) (
x2 − 4

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x^3*diff(y(x),x)+(x^2+6)*(x^2-4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
4

x2 + c2x
3e−x2

4

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32� �
DSolve[(-4 + x^2)*(6 + x^2)*y[x] + 4*x^3*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
4 (c2x5 + 5c1)

5x2
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53.3.283 problem 1283
Internal problem ID [8863]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1283.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

4y′′x2 + 4x2 ln(x)y′ +
(
x2 ln(x)2 + 2x− 8

)
y − 4x2

√
exx−x = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 52� �
dsolve(4*x^2*diff(diff(y(x),x),x)+4*x^2*ln(x)*diff(y(x),x)+(x^2*ln(x)^2+2*x-8)*y(x)-4*x^2*(exp(x)/(x^x))^(1/2)=0,y(x), singsol=all)� �

y(x) = x−x
2−1ex

2 c2 + x−x
2+2ex

2 c1 +
√
x−xex x2(3 ln(x)− 1)

9

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 78� �
DSolve[-4*x^2*Sqrt[E^x/x^x] + (-8 + 2*x + x^2*Log[x]^2)*y[x] + 4*x^2*Log[x]*y'[x] + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
exx−x x3 + 3

√
exx−x x3 log(x) + 3ex/2x−x/2(c2x3 + 3c1)

9x
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53.3.284 problem 1284
Internal problem ID [8864]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1284.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

(2x+ 1)2 y′′ − 2(2x+ 1) y′ − 12y − 3x− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 42� �
dsolve((2*x+1)^2*diff(diff(y(x),x),x)-2*(2*x+1)*diff(y(x),x)-12*y(x)-3*x-1=0,y(x), singsol=all)� �

y(x) = c1
2x+ 1 + (2x+ 1)3 c2 −

72x2 + 56x+ 7
192 (2x+ 1)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 41� �
DSolve[-1 - 3*x - 12*y[x] - 2*(1 + 2*x)*y'[x] + (1 + 2*x)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −72x2 − 56x+ 192c1(2x+ 1)4 − 7 + 192c2
192(2x+ 1)
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53.3.285 problem 1285
Internal problem ID [8865]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1285.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x(4x− 1) y′′ + ((4a+ 2)x− a) y′ + a(a− 1) y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 52� �
dsolve(x*(4*x-1)*diff(diff(y(x),x),x)+((4*a+2)*x-a)*diff(y(x),x)+a*(a-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

a

2 ,
a

2 − 1
2

]
, [a], 4x

)
+ c2x

−a+1 hypergeom
([

1− a

2 ,−
a

2 + 1
2

]
, [2− a] , 4x

)

3 Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 144� �
DSolve[(-1 + a)*a*y[x] + (-a + (2 + 4*a)*x)*y'[x] + x*(-1 + 4*x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

4
√
4x− 1 x

1
2−

a
2 e
√

−(a−1)2 ArcTan
(√

4x−1
)
4c1 −

c2

(
1−i

√
4x− 1

)−i
√

−(a−1)2 (
1+i

√
4x− 1

)i
√

−(a−1)2√
−(a− 1)2


2 4
√
1− 4x
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53.3.286 problem 1286
Internal problem ID [8866]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1286.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

Solve

(3x− 1)2 y′′ + 3(3x− 1) y′ − 9y − ln (3x− 1)2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 32� �
dsolve((3*x-1)^2*diff(diff(y(x),x),x)+3*(3*x-1)*diff(y(x),x)-9*y(x)-ln(3*x-1)^2=0,y(x), singsol=all)� �

y(x) = c1
3x− 1 + (3x− 1) c2 −

ln (3x− 1)2

9 − 2
9

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 74� �
DSolve[-Log[-1 + 3*x]^2 - 9*y[x] + 3*(-1 + 3*x)*y'[x] + (-1 + 3*x)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ (2− 6x) log2(3x− 1) + 2 log(3x− 1)− 2 log(1− 3x)− 3x(9c1(3x− 2) + 9ic2(3x− 2) + 4) + 2− 18c1
54x− 18
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53.3.287 problem 1287
Internal problem ID [8867]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1287.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

9x(x− 1) y′′ + 3(2x− 1) y′ − 20y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 27� �
dsolve(9*x*(x-1)*diff(diff(y(x),x),x)+3*(2*x-1)*diff(y(x),x)-20*y(x)=0,y(x), singsol=all)� �

y(x) = c1(6x− 5)x 2
3 + c2(6x− 1) (x− 1)

2
3

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 48� �
DSolve[-20*y[x] + 3*(-1 + 2*x)*y'[x] + 9*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√

−((x− 1)x) Q
2
3
1 (2x− 1) + c1x

2/3(6x− 5)
Γ
(1
3

)
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53.3.288 problem 1288
Internal problem ID [8868]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1288.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16y′′x2 + (4x+ 3) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 23� �
dsolve(16*x^2*diff(diff(y(x),x),x)+(4*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

x
)
x

1
4 + c2x

1
4 cos

(√
x
)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 43� �
DSolve[(3 + 4*x)*y[x] + 16*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−i
√
x 4
√
x
(
c1e

2i
√
x + ic2

)
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53.3.289 problem 1289
Internal problem ID [8869]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1289.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

16y′′x2 + 32xy′ − (4x+ 5) y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(16*x^2*diff(diff(y(x),x),x)+32*x*diff(y(x),x)-(4*x+5)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e

√
x
(√

x − 1
)

x
5
4

+
c2e−

√
x
(√

x + 1
)

x
5
4

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 51� �
DSolve[(-5 - 4*x)*y[x] + 32*x*y'[x] + 16*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

√
x
(
c1e

2
√
x
(√

x − 1
)
− c2

(√
x + 1

))
x5/4
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53.3.290 problem 1290
Internal problem ID [8870]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1290.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
27x2 + 4

)
y′′ + 27xy′ − 3y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 29� �
dsolve((27*x^2+4)*diff(diff(y(x),x),x)+27*x*diff(y(x),x)-3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sinh

arcsinh
(

3
√
3 x
2

)
3

+ c2 cosh

arcsinh
(

3
√
3 x
2

)
3
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3 Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 103� �
DSolve[-3*y[x] + 27*x*y'[x] + (4 + 27*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh



√
−27x2 − 4 ArcTan

 3x√
−9x2 − 4

3


3
√
27x2 + 4



+ ic2 sinh



√
−27x2 − 4 ArcTan

 3x√
−9x2 − 4

3


3
√
27x2 + 4
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53.3.291 problem 1291
Internal problem ID [8871]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1291.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

48x(x− 1) y′′ + (152x− 40) y′ + 53y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 50� �
dsolve(48*x*(x-1)*diff(diff(y(x),x),x)+(152*x-40)*diff(y(x),x)+53*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

13
12 −

√
10
12 ,

13
12 +

√
10
12

]
,

[
5
6

]
, x

)

+ c2x
1
6 hypergeom

([
5
4 +

√
10
12 ,

5
4 −

√
10
12

]
,

[
7
6

]
, x

)

3 Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 82� �
DSolve[53*y[x] + (-40 + 152*x)*y'[x] + 48*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 6
√
−1 c2

6
√
x 2F1

5
4 −

√
5
2
6 ,

1
12

(
15 +

√
10
)
; 76;x


+ c1 2F1

(
1
12

(
13−

√
10
)
,
1
12

(
13 +

√
10
)
; 56;x

)
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53.3.292 problem 1292
Internal problem ID [8872]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1292.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Jacobi, [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

50x(x− 1) y′′ + 25(2x− 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 31� �
dsolve(50*x*(x-1)*diff(diff(y(x),x),x)+25*(2*x-1)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(√

x +
√
x− 1

) 2
5 + c2(√

x +
√
x− 1

) 2
5

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 49� �
DSolve[-2*y[x] + 25*(-1 + 2*x)*y'[x] + 50*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh

2
5 tanh−1

 1√
x− 1
x


+ ic2 sinh

2
5 tanh−1

 1√
x− 1
x
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53.3.293 problem 1293
Internal problem ID [8873]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1293.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

144x(x− 1) y′′ + (120x− 48) y′ + y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(144*x*(x-1)*diff(diff(y(x),x),x)+(120*x-48)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
3 LegendreP

(
−1
2 ,

2
3 ,

√
1− x

)
+ c2x

1
3 LegendreQ

(
−1
2 ,

2
3 ,

√
1− x

)

3 Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 44� �
DSolve[y[x] + (-48 + 120*x)*y'[x] + 144*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−1)2/3c2x2/3
2F1

(
7
12 ,

7
12;

5
3;x

)
+ c1 2F1

(
− 1
12 ,−

1
12;

1
3;x

)
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53.3.294 problem 1294
Internal problem ID [8874]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1294.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

Solve

144x(x− 1) y′′ + (168x− 96) y′ + y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(144*x*(x-1)*diff(diff(y(x),x),x)+(168*x-96)*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

y(x) = c1x
1
6 LegendreP

(
−1
2 ,

1
3 ,

√
1− x

)
+ c2x

1
6 LegendreQ

(
−1
2 ,

1
3 ,

√
1− x

)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 44� �
DSolve[y[x] + (-96 + 168*x)*y'[x] + 144*(-1 + x)*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
12 ,

1
12;

2
3;x

)
+ 3

√
−1 c2

3
√
x 2F1

(
5
12 ,

5
12;

4
3;x

)
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53.3.295 problem 1295
Internal problem ID [8875]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1295.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

a x2y′′ + bxy′ +
(
c x2 + dx+ f

)
y = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 113� �
dsolve(a*x^2*diff(diff(y(x),x),x)+b*x*diff(y(x),x)+(c*x^2+d*x+f)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
− b

2a WhittakerM
(
− id

2
√
a

√
c
,

√
a2 + (−2b− 4f) a+ b2

2a ,
2i
√
c x√
a

)

+ c2x
− b

2a WhittakerW
(
− id

2
√
a

√
c
,

√
a2 + (−2b− 4f) a+ b2

2a ,
2i
√
c x√
a

)

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 214� �
DSolve[(f + d*x + c*x^2)*y[x] + b*x*y'[x] + a*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e
− i

√
c x√
a x

√
(a−b)2−4af +a−b

2a

c1HypergeometricU


√

(a− b)2 − 4af + i
√
a d√
c

+ a

2a ,

√
(a− b)2 − 4af + a

a
,
2i
√
c x√
a


+ c2L

√
(a−b)2−4af

a

−
a+ id

√
a√
c

+
√

(a−b)2−4af
2a

(
2i
√
c x√
a

)
11401
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53.3.296 problem 1296
Internal problem ID [8876]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1296.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

a2 x2y′′ +
(
x2a1 + xb1

)
y′ +

(
a0 x2 + b0x+ c0

)
y = 0

3 Solution by Maple
Time used: 0.062 (sec). Leaf size: 165� �
dsolve(a2*x^2*diff(diff(y(x),x),x)+(a1*x^2+b1*x)*diff(y(x),x)+(a0*x^2+b0*x+c0)*y(x)=0,y(x), singsol=all)� �
y(x)

= c1x
− b1

2a2 e− a1x
2a2 WhittakerM

− a1b1 − 2a2b0
2a2

√
−4a0a2 + a1 2

,

√
a2 2 + (−2b1 − 4c0 ) a2 + b1 2

2a2 ,

√
−4a0a2 + a1 2 x

a2


+c2x

− b1
2a2 e− a1x

2a2 WhittakerW

− a1b1 − 2a2b0
2a2

√
−4a0a2 + a1 2

,

√
a2 2 + (−2b1 − 4c0 ) a2 + b1 2

2a2 ,

√
−4a0a2 + a1 2 x

a2


3 Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 257� �
DSolve[(c0 + b0*x + a0*x^2)*y[x] + (b1*x + a1*x^2)*y'[x] + a2*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
x

(√
a12−4a0a2 +a1

)
2a2 x

√
(a2−b1)2−4a2c0 +a2−b1

2a2

c1HypergeometricU

− 2a2b0√
a12 − 4a0a2

+ a1b1√
a12 − 4a0a2

+
√

(a2− b1)2 − 4a2c0 + a2

2a2 ,

√
(a2− b1)2 − 4a2c0 + a2

a2 ,
x
√

a12 − 4a0a2
a2


+ c2L

√
(a2−b1)2−4a2c0

a2

−
− 2b0a2√

a12−4a0a2
+a2+ a1b1√

a12−4a0a2
+
√

(a2−b1)2−4a2c0

2a2

(√
a12 − 4a0a2 x

a2

)
11402
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53.3.297 problem 1297
Internal problem ID [8877]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1297.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve (
a x2 + 1

)
y′′ + axy′ + by = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 61� �
dsolve((a*x^2+1)*diff(diff(y(x),x),x)+a*x*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x
√
a +

√
a x2 + 1

) i
√
b√
a + c2

(
x
√
a +

√
a x2 + 1

)− i
√
b√
a

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 52� �
DSolve[b*y[x] + a*x*y'[x] + (1 + a*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

b sinh−1 (√a x
)

√
a

)
+ c2 sin

(√
b sinh−1 (√a x

)
√
a

)
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53.3.298 problem 1299
Internal problem ID [8878]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1299.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
a2x2 − 1

)
y′′ + 2a2xy′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 31� �
dsolve((a^2*x^2-1)*diff(diff(y(x),x),x)+2*a^2*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
(
ln (ax− 1)

2a − ln (ax+ 1)
2a

)
c2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 19� �
DSolve[2*a^2*x*y'[x] + (-1 + a^2*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
c1 tanh−1(ax)

a
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53.3.299 problem 1300
Internal problem ID [8879]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1300.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

Solve (
a2x2 − 1

)
y′′ + 2a2xy′ − 2a2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 32� �
dsolve((a^2*x^2-1)*diff(diff(y(x),x),x)+2*a^2*x*diff(y(x),x)-2*a^2*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2

(
a ln (ax− 1)x

2 − a ln (ax+ 1)x
2 + 1

)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23� �
DSolve[-2*a^2*y[x] + 2*a^2*x*y'[x] + (-1 + a^2*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ac1x+ c2
(
ax tanh−1(ax)− 1

)
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53.3.300 problem 1301
Internal problem ID [8880]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1301.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve (
a x2 + bx

)
y′′ + 2by′ − 2ay = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 22� �
dsolve((a*x^2+b*x)*diff(diff(y(x),x),x)+2*b*diff(y(x),x)-2*a*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x
+ c2(ax+ b)3

x

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30� �
DSolve[-2*a*y[x] + 2*b*y'[x] + (b*x + a*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2(ax+b)3

a
+ 3c1

3x
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53.3.301 problem 1302
Internal problem ID [8881]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1302.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

A2 (ax+ b)2 y′′ + A1 (ax+ b) y′ + A0 (ax+ b) y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 117� �
dsolve(A2*(a*x+b)^2*diff(diff(y(x),x),x)+A1*(a*x+b)*diff(y(x),x)+A0*(a*x+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(ax+ b)−
−aA2+A1

2aA2 BesselJ
(
aA2 − A1

aA2 , 2
√
A0

√
ax+ b

a2A2

)

+ c2(ax+ b)−
−aA2+A1

2aA2 BesselY
(
aA2 − A1

aA2 , 2
√
A0

√
ax+ b

a2A2

)

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 147� �
DSolve[A0*(b + a*x)*y[x] + A1*(b + a*x)*y'[x] + A2*(b + a*x)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
b

a
+ x

) A1
2aA2

(A2(ax+ b))−
A1

2aA2

c1 0F̃1

(
; A1
aA2 ;−

A0(b+ ax)
a2A2

)

− c2(−1)−
A1
aA2

(
−A0(ax+ b)

a2A2

) 1
2−

A1
2aA2

K A1
aA2−1

(
2
√

−A0(b+ ax)
a2A2

)
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53.3.302 problem 1303
Internal problem ID [8882]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1303.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
a x2 + bx+ c

)
y′′ + (dx+ f) y′ + gy = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 501� �
dsolve((a*x^2+b*x+c)*diff(diff(y(x),x),x)+(d*x+f)*diff(y(x),x)+g*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom


[
−a+ d+

√
a2 + (−2d− 4g) a+ d2

2a ,

−a− d+
√

a2 + (−2d− 4g) a+ d2

2a

]
,

d
√

−4ca+ b2

a2
a− 2af + bd

2a2
√

−4ca+ b2

a2

 ,
(−2a2x− ab)

√
−4ca+ b2

a2
+ 4ca− b2

8ca− 2b2


+ c2

(
2
√

−4ca+ b2

a2
x a2 +

√
−4ca+ b2

a2
ba− 4ca

+b2

)a
(
a− d

2
)√−4ca+b2

a2 +af− bd
2√

−4ca+b2
a2 a2

hypergeom


a
(
a−

√
a2 + (−2d− 4g) a+ d2

)√−4ca+ b2

a2
+ 2af − bd

2
√

−4ca+ b2

a2
a2

,
a
(
a+

√
a2 + (−2d− 4g) a+ d2

)√−4ca+ b2

a2
+ 2af − bd

2
√

−4ca+ b2

a2
a2

 ,

4a
2

√
−4ca+ b2

a2
− d

√
−4ca+ b2

a2
a+ 2af − bd

2a2
√

−4ca+ b2

a2

 ,
(−2a2x− ab)

√
−4ca+ b2

a2
+ 4ca− b2

8ca− 2b2
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3 Solution by Mathematica
Time used: 2.965 (sec). Leaf size: 498� �
DSolve[g*y[x] + (f + d*x)*y'[x] + (c + b*x + a*x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c1 2F1

−a− d+
√

(a− d)2 − 4ag
2a ,

−a+ d+
√

(a− d)2 − 4ag
2a ;

(
b+

√
b2 − 4ac

)
d− 2af

2a
√
b2 − 4ac

; b+ 2ax+
√
b2 − 4ac

2
√
b2 − 4ac



−c22
bd√

b2−4ac
+d

2a − f√
b2−4ac

−1 exp

−
iπ
(
d
(√

b2 − 4ac + b
)
− 2af

)
2a

√
b2 − 4ac

(√
b2 − 4ac + 2ax+ b√

b2 − 4ac

)−
bd√

b2−4ac
+d

2a + f√
b2−4ac

+1

2F1


2fa√

b2 − 4ac
+ a− bd√

b2 − 4ac
−
√

(a− d)2 − 4ag

2a ,

2fa√
b2 − 4ac

+ a− bd√
b2 − 4ac

+
√

(a− d)2 − 4ag

2a ;

−

bd√
b2 − 4ac

+ d+ a

(
− 2f√

b2 − 4ac
− 4
)

2a ; b+ 2ax+
√
b2 − 4ac

2
√
b2 − 4ac
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53.3.303 problem 1304
Internal problem ID [8883]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1304.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + y′x− (2x+ 3) y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 42� �
dsolve(x^3*diff(diff(y(x),x),x)+x*diff(y(x),x)-(2*x+3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
1
x

x
+

c2
(
2x3 − e 1

x expIntegral
(
1, 1

x

)
− x2 + x

)
x

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 46� �
DSolve[(-3 - 2*x)*y[x] + x*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

1
x

(
c2Ei

(
− 1

x

)
+ 6c1

)
+ c2x(x(2x− 1) + 1)
6x
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53.3.304 problem 1305
Internal problem ID [8884]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1305.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + 2y′x− y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 49� �
dsolve(x^3*diff(diff(y(x),x),x)+2*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = c1e
1
x

(
BesselI

(
0,−1

x

)
+ BesselI

(
1,−1

x

))
+ c2e

1
x

(
BesselK

(
0,−1

x

)
− BesselK

(
1,−1

x

))

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 47� �
DSolve[-y[x] + 2*x*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
1,2

(
−2
x
|

1
2

−1, 0

)
+ c1e

1
x

(
I0

(
1
x

)
− I1

(
1
x

))
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53.3.305 problem 1306
Internal problem ID [8885]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1306.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + x2y′ +
(
a x2 + bx+ a

)
y = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 95� �
dsolve(x^3*diff(diff(y(x),x),x)+x^2*diff(y(x),x)+(a*x^2+b*x+a)*y(x)=0,y(x), singsol=all)� �
y(x) = c1HD

(
0, 8a+ 4b, 0, 8a− 4b, x+ 1

x− 1

)
+ c2HD

(
0, 8a+ 4b, 0, 8a− 4b, x+ 1

x− 1

)(∫ 1
xHD

(
0, 8a+ 4b, 0, 8a− 4b, x+1

x−1

)2dx
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a + b*x + a*x^2)*y[x] + x^2*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.306 problem 1307
Internal problem ID [8886]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1307.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + x(x+ 1) y′ − 2y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 38� �
dsolve(x^3*diff(diff(y(x),x),x)+x*(x+1)*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
1
x (x+ 1)
x

+
c2
(
−e 1

x (x+ 1) expIntegral
(
1, 1

x

)
+ x
)

x

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 35� �
DSolve[-2*y[x] + x*(1 + x)*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e

1
x (x+ 1)

(
c1 − c2Ei

(
− 1

x

))
x

− c2
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53.3.307 problem 1308
Internal problem ID [8887]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1308.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ − x2y′ + yx− ln(x)3 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(x^3*diff(diff(y(x),x),x)-x^2*diff(y(x),x)+x*y(x)-ln(x)^3=0,y(x), singsol=all)� �

y(x) = xc2 + x ln(x)c1 +
2 ln(x)3 + 6 ln(x)2 + 9 ln(x) + 6

8x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 38� �
DSolve[-Log[x]^3 + x*y[x] - x^2*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log(x)(2 log(x)(log(x) + 3) + 9) + 6
8x + c1x+ c2x log(x)
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53.3.308 problem 1309
Internal problem ID [8888]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1309.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ −
(
x2 − 1

)
y′ + yx = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 73� �
dsolve(x^3*diff(diff(y(x),x),x)-(x^2-1)*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e

1
4x2
(
(2x2 − 1)BesselI

(
0, 1

4x2

)
+ BesselI

(
1, 1

4x2

))
x

+
c2e

1
4x2
(
(2x2 − 1)BesselK

(
0,− 1

4x2

)
+ BesselK

(
1,− 1

4x2

))
x

3 Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 77� �
DSolve[x*y[x] - (-1 + x^2)*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
1,2

(
− 1
2x2 |

1
−1

2 ,−
1
2

)
+

c1e
1

4x2
(
(2x2 − 1) I0

( 1
4x2

)
+ I1

( 1
4x2

))
√
2 x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.309 problem 1310
Internal problem ID [8889]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1310.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y′′ + 3x2y′ + yx− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(x^3*diff(diff(y(x),x),x)+3*x^2*diff(y(x),x)+x*y(x)-1=0,y(x), singsol=all)� �

y(x) =
ln(x)c1 + ln(x)2

2 + c2
x

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 27� �
DSolve[-1 + x*y[x] + 3*x^2*y'[x] + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log2(x) + 2c2 log(x) + 2c1
2x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.310 problem 1311
Internal problem ID [8890]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1311.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + 1

)
y′′ +

(
2x2 + 1

)
y′ − v(v + 1)xy = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 52� �
dsolve(x*(x^2+1)*diff(diff(y(x),x),x)+(2*x^2+1)*diff(y(x),x)-v*(v+1)*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−v

2 ,
1
2 + v

2

]
,

[
1
2

]
, x2 + 1

)
+ c2

√
x2 + 1 hypergeom

([
1 + v

2 ,
1
2 − v

2

]
,

[
3
2

]
, x2 + 1

)

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 61� �
DSolve[-(v*(1 + v)*x*y[x]) + (1 + 2*x^2)*y'[x] + x*(1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
2,2

(
−x2|

1−v
2 , v+2

2

0, 0

)
+ c1 2F1

(
−v

2 ,
v + 1
2 ; 1;−x2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.311 problem 1312
Internal problem ID [8891]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1312.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 1

)
y′′ + 2

(
x2 − 1

)
y′ − 2yx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x*(x^2+1)*diff(diff(y(x),x),x)+2*(x^2-1)*diff(y(x),x)-2*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1
x2 + 1 + c2x

3

x2 + 1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 26� �
DSolve[-2*x*y[x] + 2*(-1 + x^2)*y'[x] + x*(1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
3 + 3c1

3x2 + 3
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.312 problem 1313
Internal problem ID [8892]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1313.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + 1

)
y′′ +

(
2(n+ 1)x2 + 2n+ 1

)
y′ − (v − n) (v + n+ 1)xy = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 39� �
dsolve(x*(x^2+1)*diff(diff(y(x),x),x)+(2*(n+1)*x^2+2*n+1)*diff(y(x),x)-(v-n)*(v+n+1)*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−n LegendreP

(
v, n,

√
x2 + 1

)
+ c2x

−n LegendreQ
(
v, n,

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 75� �
DSolve[(n - v)*(1 + n + v)*x*y[x] + (1 + 2*n + 2*(1 + n)*x^2)*y'[x] + x*(1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
n− v

2 ,
1
2(n+ v + 1);n+ 1;−x2

)
+ c2x

−2n
2F1

(
1
2(−n− v), 12(−n+ v + 1); 1− n;−x2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.313 problem 1314
Internal problem ID [8893]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1314.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 + 1

)
y′′ −

(
2(−1 + n)x2 + 2n− 1

)
y′ + (v + n) (−v + n− 1)xy = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 35� �
dsolve(x*(x^2+1)*diff(diff(y(x),x),x)-(2*(n-1)*x^2+2*n-1)*diff(y(x),x)+(v+n)*(-v+n-1)*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
n LegendreP

(
v, n,

√
x2 + 1

)
+ c2x

n LegendreQ
(
v, n,

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 75� �
DSolve[(-1 + n - v)*(n + v)*x*y[x] - (-1 + 2*n + 2*(-1 + n)*x^2)*y'[x] + x*(1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
2(−n− v), 12(−n+ v + 1); 1− n;−x2

)
+ c2x

2n
2F1

(
n− v

2 ,
1
2(n+ v + 1);n+ 1;−x2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.314 problem 1315
Internal problem ID [8894]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1315.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

x
(
x2 − 1

)
y′′ + y′ + ya x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 45� �
dsolve(x*(x^2-1)*diff(diff(y(x),x),x)+diff(y(x),x)+y(x)*a*x^3=0,y(x), singsol=all)� �

y(x) = c1 sin
(
(x− 1) (x+ 1)

√
a√

x2 − 1

)
+ c2 cos

(
(x− 1) (x+ 1)

√
a√

x2 − 1

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 44� �
DSolve[a*x^3*y[x] + y'[x] + x*(-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a
√
x2 − 1

)
+ c2 sin

(√
a
√
x2 − 1

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.315 problem 1316
Internal problem ID [8895]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1316.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_II]]

Solve

x
(
x2 − 1

)
y′′ +

(
x2 − 1

)
y′ − yx = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 18� �
dsolve(x*(x^2-1)*diff(diff(y(x),x),x)+(x^2-1)*diff(y(x),x)-x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 EllipticE(x) + c2(EllipticCE(x)− EllipticCK(x))

3 Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 38� �
DSolve[-(x*y[x]) + (-1 + x^2)*y'[x] + x*(-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
2,2

(
x2|

1
2 ,

3
2

0, 0

)
+ 2c1E(x2)

π
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.316 problem 1317
Internal problem ID [8896]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1317.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_elliptic, _class_I]]

Solve

x
(
x2 − 1

)
y′′ +

(
3x2 − 1

)
y′ + yx = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 13� �
dsolve(x*(x^2-1)*diff(diff(y(x),x),x)+(3*x^2-1)*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 EllipticK(x) + c2 EllipticCK(x)

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 38� �
DSolve[x*y[x] + (-1 + 3*x^2)*y'[x] + x*(-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
2,2

(
x2|

1
2 ,

1
2

0, 0

)
+ 2c1K(x2)

π
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.317 problem 1318
Internal problem ID [8897]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1318.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 − 1

)
y′′ +

(
a x2 + b

)
y′ + cxy = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 122� �
dsolve(x*(x^2-1)*diff(diff(y(x),x),x)+(a*x^2+b)*diff(y(x),x)+c*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

a

4 − 1
4 +

√
a2 − 2a− 4c+ 1

4 ,
a

4 − 1
4 −

√
a2 − 2a− 4c+ 1

4

]
,

[
− b

2

+ 1
2

]
, x2

)
+ c2x

b+1 hypergeom
([

a

4 + 1
4 + b

2 +
√
a2 − 2a− 4c+ 1

4 ,
a

4 + 1
4 + b

2

−
√
a2 − 2a− 4c+ 1

4

]
,

[
3
2 + b

2

]
, x2

)

3 Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 144� �
DSolve[c*x*y[x] + (b + a*x^2)*y'[x] + x*(-1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 2F1

(
1
4

(
a−

√
(a− 1)2 − 4c − 1

)
,
1
4

(
a+

√
(a− 1)2 − 4c − 1

)
; 1− b

2 ;x2
)

+ ie
iπb
2 c2x

b+1
2F1

(
1
4

(
a+ 2b−

√
(a− 1)2 − 4c + 1

)
,
1
4

(
a+ 2b+

√
(a− 1)2 − 4c

+ 1
)
; b+ 3

2 ;x2
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.318 problem 1319
Internal problem ID [8898]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1319.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

x
(
x2 + 2

)
y′′ − y′ − 6yx = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 37� �
dsolve(x*(x^2+2)*diff(diff(y(x),x),x)-diff(y(x),x)-6*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1
(
x2 + 2

) 3
4 x

3
2 + c2

(
x2 + 2

) 3
4 hypergeom

([
−3
4 ,

7
4

]
,

[
1
4

]
,−x2

2

)

3 Solution by Mathematica
Time used: 10.037 (sec). Leaf size: 54� �
DSolve[-6*x*y[x] - y'[x] + x*(2 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6
(
x2 + 2

)3/4(6c1x3/2 − 4
√
2 c2 2F1

(
−3
4 ,

7
4;

1
4;−

x2

2

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.319 problem 1320
Internal problem ID [8899]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1320.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x
(
x2 − 2

)
y′′ −

(
x3 + 3x2 − 2x− 2

)
y′ +

(
x2 + 4x+ 2

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 17� �
dsolve(x*(x^2-2)*diff(diff(y(x),x),x)-(x^3+3*x^2-2*x-2)*diff(y(x),x)+(x^2+4*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(x− 1) + c2x
2ex

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 21� �
DSolve[(2 + 4*x + x^2)*y[x] - (-2 - 2*x + 3*x^2 + x^3)*y'[x] + x*(-2 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xx2 + c2(x− 1)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.320 problem 1321
Internal problem ID [8900]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1321.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x+ 1) y′′ − x(2x+ 1) y′ + (2x+ 1) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 15� �
dsolve(x^2*(x+1)*diff(diff(y(x),x),x)-x*(2*x+1)*diff(y(x),x)+(2*x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2x(x+ ln(x))

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 17� �
DSolve[(1 + 2*x)*y[x] - x*(1 + 2*x)*y'[x] + x^2*(1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c2(x+ log(x)) + c1)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.321 problem 1322
Internal problem ID [8901]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1322.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

x2(x+ 1) y′′ + 2x(3x+ 2) y′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
dsolve(x^2*(x+1)*diff(diff(y(x),x),x)+2*x*(3*x+2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
(
−4 ln(x) + 4 ln (x+ 1)− 12x3 + 6x2 − 2x+ 1

3 (x+ 1)x3

)
c2

3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 44� �
DSolve[2*x*(2 + 3*x)*y'[x] + x^2*(1 + x)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
− 1
3x3 + 1

x2 − 3
x
− 1

x+ 1 − 4 log(x) + 4 log(x+ 1)
)
+ c2
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.322 problem 1323
Internal problem ID [8902]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1323.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + 2(x− 2) y′
x (x− 1) − 2(x+ 1) y

x2 (x− 1) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 20� �
dsolve(diff(diff(y(x),x),x) = -2/x*(x-2)/(x-1)*diff(y(x),x)+2/x^2*(x+1)/(x-1)*y(x),y(x), singsol=all)� �

y(x) = c1
x2 + c2(x− 1)3

x2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == (2*(1 + x)*y[x])/((-1 + x)*x) - (2*(-2 + x)*y'[x])/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.323 problem 1324
Internal problem ID [8903]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1324.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (5x− 4) y′
x (x− 1) + (9x− 6) y

x2 (x− 1) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x) = 1/x*(5*x-4)/(x-1)*diff(y(x),x)-(9*x-6)/x^2/(x-1)*y(x),y(x), singsol=all)� �

y(x) = c1x
3 + c2x

2(x ln(x) + 1)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24� �
DSolve[y''[x] == -(((-6 + 9*x)*y[x])/((-1 + x)*x^2)) + ((-4 + 5*x)*y'[x])/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c1x− c2(x log(x) + 1))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.324 problem 1325
Internal problem ID [8904]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1325.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ((a+ b+ 1)x+ α + β − 1) y′
x (x− 1) + (bax− αβ) y

x2 (x− 1) = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 103� �
dsolve(diff(diff(y(x),x),x) = -((a+b+1)*x+alpha+beta-1)/x/(x-1)*diff(y(x),x)-(a*b*x-alpha*beta)/x^2/(x-1)*y(x),y(x), singsol=all)� �

y(x) = c1(x− 1)1−a−α−b−β xα hypergeom ([1− b− β, 1− a− β] , [1− β + α] , x)
+ c2(x− 1)1−a−α−b−β xβ hypergeom ([1− α− b, 1− a− α] , [1 + β − α] , x)

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 52� �
DSolve[y''[x] == -(((-(\[Alpha]*\[Beta]) + a*b*x)*y[x])/((-1 + x)*x^2)) - ((-1 + \[Alpha] + \[Beta] + (1 + a + b)*x)*y'[x])/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)→ (−1)βc2xβ

2F1(a+β, b+β;−α+β+1; x)+ (−1)αc1xα
2F1(a+α, b+α;α−β+1; x)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.325 problem 1326
Internal problem ID [8905]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1326.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x+ 1 + y

x (x+ 1)2
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 26� �
dsolve(diff(diff(y(x),x),x) = -1/(x+1)*diff(y(x),x)-1/x/(x+1)^2*y(x),y(x), singsol=all)� �

y(x) = xc1
x+ 1 + c2(x ln(x)− 1)

x+ 1

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 26� �
DSolve[y''[x] == -(y[x]/(x*(1 + x)^2)) - y'[x]/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2x log(x)− c2
x+ 1
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.326 problem 1327
Internal problem ID [8906]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1327.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y′
x (x− 2) +

y

x2 (x− 2) = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 85� �
dsolve(diff(diff(y(x),x),x) = 2/x/(x-2)*diff(y(x),x)-1/x^2/(x-2)*y(x),y(x), singsol=all)� �

y(x) = c1 hypergeom
([

2−
√
2
2 , 1−

√
2
2

]
,
[
1−

√
2
]
,
x

2

)
x−

√
2
2 (x− 2)2

+ c2 hypergeom
([

2 +
√
2
2 , 1 +

√
2
2

]
,
[
1 +

√
2
]
,
x

2

)
x

√
2
2 (x− 2)2

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 105� �
DSolve[y''[x] == -(y[x]/((-2 + x)*x^2)) + (2*y'[x])/((-2 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
−1
2

)− 1√
2
x
− 1√

2

((
−1
2

)√
2

c2x
√
2

2F1

(
1√
2
,−1 + 1√

2
; 1 +

√
2 ; x2

)
+ c1 2F1

(
− 1√

2
,−1− 1√

2
; 1−

√
2 ; x2

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.327 problem 1328
Internal problem ID [8907]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1328.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y
x (x− 1)2

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 32� �
dsolve(diff(diff(y(x),x),x) = 2/x/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x

x− 1 + c2(2x ln(x)− x2 + 1)
x− 1

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 31� �
DSolve[y''[x] == (2*y[x])/((-1 + x)^2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(c2x+ c1) + 2c2x log(x) + c2
x− 1
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.328 problem 1329
Internal problem ID [8908]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1329.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ((β + α + 1)x2 − (α + β + 1 + a(γ + δ)− δ)x+ aγ) y′
x (x− 1) (x− a) + (αβx− q) y

x (x− 1) (x− a) = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 64� �
dsolve(diff(diff(y(x),x),x) = -((alpha+beta+1)*x^2-(alpha+beta+1+a*(gamma+delta)-delta)*x+a*gamma)/x/(x-1)/(x-a)*diff(y(x),x)-(alpha*beta*x-q)/x/(x-1)/(x-a)*y(x),y(x), singsol=all)� �
y(x) = c1HG(a, q, α, β, γ, δ, x)

+c2x
1−γHG(a, q− (γ−1) ((a−1) δ+α+β−γ+1) , β−γ+1, α−γ+1,−γ+2, δ, x)

3 Solution by Mathematica
Time used: 0.473 (sec). Leaf size: 67� �
DSolve[y''[x] == -(((-q + \[Alpha]*\[Beta]*x)*y[x])/((-1 + x)*x*(-a + x))) - ((a*\[Gamma] - (1 + \[Alpha] +\[Beta] - \[Delta] + a*(\[Delta] + \[Gamma]))*x + (1 + \[Alpha] + \[Beta])*x^2)*y'[x])/((-1 + x)*x*(-a + x)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)→ c2x

1−γHeunG[a, q− (γ− 1)((a− 1)δ+α+β− γ+1), β− γ+1, α− γ+1, 2− γ, δ, x]
+ c1HeunG[a, q, α, β, γ, δ, x]
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.329 problem 1330
Internal problem ID [8909]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1330.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (Ax2 +Bx+ C) y′
(x− a) (x− b) (x− c) +

(DDx+ E) y
(x− a) (x− b) (x− c) = 0

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 1147� �
dsolve(diff(diff(y(x),x),x) = -(A*x^2+B*x+C)/(x-a)/(x-b)/(x-c)*diff(y(x),x)-(DD*x+E)/(x-a)/(x-b)/(x-c)*y(x),y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 2.754 (sec). Leaf size: 666� �
DSolve[y''[x] == -(((E + DD*x)*y[x])/((-a + x)*(-b + x)*(-c + x))) - ((C + B*x + A*x^2)*y'[x])/((-a + x)*(-b + x)*(-c + x)),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c2(x

−a)−
a2(A−1)+a(b+B+c)−bc+C

(a−b)(a−c) HeunG
[
a− c

a− b
,
a5DD+ a4(A((A− 1)b+ (A− 1)c+B)− 2DD(b+ c)−B + e) + a3(−2A2bc+ A(c(4b+B) + b(b+B) + c2 + 2C) + b2DD+ bB + 4bcDD− 2e(b+ c) +B2 +Bc+ c2DD− 2C) + a2(−3Abc(b+B + c) + b2(e− 2cDD) + b(−2c2DD+ 4ec+ 3C) + 3C(B + c) + ec2)− a(b2(c(−c(2A+DD) +B + 2e) + C) + b(2c((A+ 2)C + ec) +B2c+B(c2 + C)) + C(c(B + c)− 2C)) + eb2c2 + (bc− C)(bBc+ C(b+ c))

(a− b)3(a− c)2 ,
−(a2(A− 1))− a(Ab+ Ac+ b+ 2B + c) + (a− b)(a− c)

√
(A− 1)2 − 4DD + Abc+ bc− 2C

2(a− b)(a− c) ,
1
2

(
−a(A(a+ b) + 2B) + Ac(b− a)− 2C

(a− b)(a− c)

−
√

(A− 1)2 − 4DD + 1
)
,−a(a(A− 2) + 2b+B) + 2c(a− b) + C

(a− b)(a− c) ,

−b(Ab+B) + C

(a− b)(b− c) ,
a− x

a− b

]
+ c1HeunG

[
a− c

a− b
,
aDD+ e

a− b
,
1
2

(√
(A− 1)2 − 4DD + A

− 1
)
,
1
2

(
−
√

(A− 1)2 − 4DD + A− 1
)
,
a(aA+B) + C

(a− b)(a− c) ,−b(Ab+B) + C

(a− b)(b− c) ,
a− x

a− b

]
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.330 problem 1331
Internal problem ID [8910]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1331.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (x− 4) y′
2x (x− 2) +

(x− 3) y
2x2 (x− 2) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(diff(y(x),x),x) = 1/2/x*(x-4)/(x-2)*diff(y(x),x)-1/2*(x-3)/x^2/(x-2)*y(x),y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x (x− 2)

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 41� �
DSolve[y''[x] == -1/2*((-3 + x)*y[x])/((-2 + x)*x^2) + ((-4 + x)*y'[x])/(2*(-2 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
4
√
x− 2

√
x
(
2c2

√
x− 2 + c1

)
4
√
2− x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.331 problem 1332
Internal problem ID [8911]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1332.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x+ 1 + (3x+ 1) y
4x2 (x+ 1) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(diff(diff(y(x),x),x) = 1/(x+1)*diff(y(x),x)-1/4*(3*x+1)/x^2/(x+1)*y(x),y(x), singsol=all)� �

y(x) = c1
√
x + c2

√
x (x+ ln(x))

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 21� �
DSolve[y''[x] == -1/4*((1 + 3*x)*y[x])/(x^2*(1 + x)) + y'[x]/(1 + x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x (c2(x+ log(x)) + c1)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.332 problem 1333
Internal problem ID [8912]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1333.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x− 1) y′
2x (x− 1) − v(v + 1) y

4x2 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 45� �
dsolve(diff(diff(y(x),x),x) = -1/2/x*(3*x-1)/(x-1)*diff(y(x),x)+1/4*v*(v+1)/x^2*y(x),y(x), singsol=all)� �

y(x) = c1x
− v

2 hypergeom
([

1
2 ,−v

]
,

[
1
2 − v

]
, x

)
+ c2x

1
2+

v
2 hypergeom

([
1
2 , v + 1

]
,

[
3
2 + v

]
, x

)

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 70� �
DSolve[y''[x] == (v*(1 + v)*y[x])/(4*x^2) - ((-1 + 3*x)*y'[x])/(2*(-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1i
−vx−v/2

2F1

(
1
2 ,−v; 12 − v;x

)
+ c2i

v+1x
v+1
2 2F1

(
1
2 , v + 1; v + 3

2;x
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.333 problem 1334
Internal problem ID [8913]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1334.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ((1 + a)x− 1) y′
x (x− 1) + ((a2 − b2)x+ c2) y

4x2 (x− 1) = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 97� �
dsolve(diff(diff(y(x),x),x) = -((a+1)*x-1)/x/(x-1)*diff(y(x),x)-1/4*((a^2-b^2)*x+c^2)/x^2/(x-1)*y(x),y(x), singsol=all)� �
y(x) = c1(x− 1)−a+1 x

c
2 hypergeom

([
−a

2 − b

2 + c

2 + 1,−a

2 + b

2 + c

2 + 1
]
, [c+ 1] , x

)
+ c2(x− 1)−a+1 x− c

2 hypergeom
([

−a

2 + b

2 − c

2 + 1,−a

2 − b

2 − c

2 + 1
]
, [1− c] , x

)

3 Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 89� �
DSolve[y''[x] == -1/4*((c^2 + (a^2 - b^2)*x)*y[x])/((-1 + x)*x^2) - ((-1 + (1 + a)*x)*y'[x])/((-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → i−cx−c/2
(
i2cc2x

c
2F1

(
1
2(a− b+ c), 12(a+ b+ c); c+ 1;x

)
+ c1 2F1

(
1
2(a− b− c), 12(a+ b− c); 1− c;x

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.334 problem 1335
Internal problem ID [8914]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1335.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x− 1) y′
2x (x− 1) + (ax+ b) y

4x (x− 1)2
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 57� �
dsolve(diff(diff(y(x),x),x) = -1/2/x*(3*x-1)/(x-1)*diff(y(x),x)-1/4*(a*x+b)/x/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1 LegendreP
(√

1− 4a
2 − 1

2 ,
√
−a− b ,

√
x

)

+ c2 LegendreQ
(√

1− 4a
2 − 1

2 ,
√
−a− b ,

√
x

)

3 Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 432� �
DSolve[y''[x] == -1/4*((b + a*x)*y[x])/((-1 + x)^2*x) - ((-1 + 3*x)*y'[x])/(2*(-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(x− 1)
−
√

−4
√

(4a−1)(a+b) −8a−4b+1
(√

(4a−1)(a+b) −2a
)
+2b

(√
−4
√

(4a−1)(a+b) −8a−4b+1 +2
)
+1

8b+2

c1 2F1

1
4

(√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1 + 1

)
,

−4

√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1

(√
(4a− 1)(a+ b) −2a

)
+4b

√−8a− 4b− 4
√

(4a− 1)(a+ b) + 1 +1

−

√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1 +1

16b+4 ; 12 ;x

+ ic2
√
x 2F1

1
4

(√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1 + 3

)
,

−4

√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1

(√
(4a− 1)(a+ b) −2a

)
+4b

√−8a− 4b− 4
√
(4a− 1)(a+ b) + 1 +3

−

√
−8a− 4b− 4

√
(4a− 1)(a+ b) + 1 +3

16b+4 ; 32 ;x




√
1− x
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.335 problem 1336
Internal problem ID [8915]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1336.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (1− 3x) y
(x− 1) (2x− 1)2

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(diff(y(x),x),x) = -(-3*x+1)/(x-1)/(2*x-1)^2*y(x),y(x), singsol=all)� �
y(x) = c1

√
2x− 1 (x− 1) + c2((2x− 2) ln (x− 1) + 1 + (−2x+ 2) ln (2x− 1))

√
2x− 1

3 Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 45� �
DSolve[y''[x] == -(((1 - 3*x)*y[x])/((-1 + x)*(-1 + 2*x)^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
1− 2x (c1(x− 1) + 2c2(x− 1)(log(x− 1)− log(2x− 1)) + c2)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.336 problem 1337
Internal problem ID [8916]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1337.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + (3x+ a+ 2b) y′
2 (x+ a) (x+ b) +

(−b+ a) y
4 (x+ a)2 (x+ b)

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
dsolve(diff(diff(y(x),x),x) = -1/2/(x+a)*(3*x+a+2*b)/(x+b)*diff(y(x),x)-1/4*(a-b)/(x+a)^2/(x+b)*y(x),y(x), singsol=all)� �

y(x) =
√
x+ b c1√
1 + x+ b

a− b

+ c2√
1 + x+ b

a− b

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 53� �
DSolve[y''[x] == -1/4*((a - b)*y[x])/((a + x)^2*(b + x)) - ((a + 2*b + 3*x)*y'[x])/(2*(a + x)*(b + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
√
a− b + c2

√
b+ x

√
a− b

√
a+ x

a− b
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.337 problem 1338
Internal problem ID [8917]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1338.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (6x− 1) y′
3x (x− 2) − y

3x2 (x− 2) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x) = 1/3/x*(6*x-1)/(x-2)*diff(y(x),x)+1/3/x^2/(x-2)*y(x),y(x), singsol=all)� �

y(x) = c1
(
18x3 − 102x2 + 187x

)
+ c2x

1
6 (x− 2)

17
6

3 Solution by Mathematica
Time used: 1.518 (sec). Leaf size: 40� �
DSolve[y''[x] == y[x]/(3*(-2 + x)*x^2) + ((-1 + 6*x)*y'[x])/(3*(-2 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
6
√
x (2− x)17/6 + 3

935c2x(6x(3x− 17) + 187)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.338 problem 1339
Internal problem ID [8918]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1339.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (a(b+ 2)x2 + (c− d+ 1)x) y′
(ax+ 1)x2 + (bax− cd) y

(ax+ 1)x2 = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 89� �
dsolve(diff(diff(y(x),x),x) = -(a*(b+2)*x^2+(c-d+1)*x)/(a*x+1)/x^2*diff(y(x),x)-(a*b*x-c*d)/(a*x+1)/x^2*y(x),y(x), singsol=all)� �

y(x) = c1x
d(ax+ 1)−b+c−d hypergeom ([c, 1− b+ c] , [1 + d+ c] ,−ax)

+ c2x
−c(ax+ 1)−b+c−d hypergeom ([−d, 1− b− d] , [1− d− c] ,−ax)

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 66� �
DSolve[y''[x] == -(((-(c*d) + a*b*x)*y[x])/(x^2*(1 + a*x))) - (((1 + c - d)*x + a*(2 + b)*x^2)*y'[x])/(x^2*(1 + a*x)),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c1a

−cx−c
2F1(1− c, b− c;−c− d+ 1;−ax) + c2a

dxd
2F1(d+ 1, b+ d; c+ d+ 1;−ax)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.339 problem 1340
Internal problem ID [8919]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1340.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2(ax+ 2b) y′
x (ax+ b) + (2ax+ 6b) y

(ax+ b)x2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x) = 2/x*(a*x+2*b)/(a*x+b)*diff(y(x),x)-(2*a*x+6*b)/(a*x+b)/x^2*y(x),y(x), singsol=all)� �

y(x) = c1x
2

ax+ b
+ c2x

3

ax+ b

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 23� �
DSolve[y''[x] == -(((6*b + 2*a*x)*y[x])/(x^2*(b + a*x))) + (2*(2*b + a*x)*y'[x])/(x*(b + a*x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(c2x+ c1)
ax+ b
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53.3.340 problem 1341
Internal problem ID [8920]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1341.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + (2ax+ b) y′
x (ax+ b) + (avx− b) y

(ax+ b)x2 − xA = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 195� �
dsolve(diff(diff(y(x),x),x) = -1/x*(2*a*x+b)/(a*x+b)*diff(y(x),x)-(a*v*x-b)/(a*x+b)/x^2*y(x)+A*x,y(x), singsol=all)� �

y(x)= hypergeom
([

3
2−

√
1− 4v
2 ,−1

2−
√
1− 4v
2

]
,
[
1−

√
1− 4v

]
,− b

xa

)
x− 1

2+
√
1−4v
2 c2

+ hypergeom
([

3
2 +

√
1− 4v
2 ,−1

2 +
√
1− 4v
2

]
,
[
1 +

√
1− 4v

]
,

− b

xa

)
x− 1

2−
√
1−4v
2 c1

+ Ax(ax(ax+ b) v2 + (8a2x2 + 6bax− 3b2) v + 12a2x2 + 8bax− 12b2)
a2 (v + 6) (2 + v) (v + 12)

11447



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 11.15 (sec). Leaf size: 725� �
DSolve[y''[x] == A*x - ((-b + a*v*x)*y[x])/(x^2*(b + a*x)) - ((b + 2*a*x)*y'[x])/(x*(b + a*x)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

ax 2F1
(1
2

(
3−

√
1− 4v

)
, 12
(√

1− 4v + 3
)
; 3;−ax

b

)

∫ x

1 −

3Ab2K[1]G2,0
2,2

−aK[1]
b

|
1
2

(
1−

√
1− 4v

)
, 12
(√

1− 4v + 1
)

−1, 1



a

(a(v+2) 2F1

(
1
2

(
5−
√
1− 4v

)
, 12

(√
1− 4v +5

)
;4;−aK[1]

b

)
K[1]−3b 2F1

(
1
2

(
3−
√
1− 4v

)
, 12

(√
1− 4v +3

)
;3;−aK[1]

b

))
G2,0

2,2

−aK[1]
b

|
1
2

(
1−

√
1− 4v

)
, 12
(√

1− 4v + 1
)

−1, 1

+3a 2F1

(
1
2

(
3−
√
1− 4v

)
, 12

(√
1− 4v +3

)
;3;−aK[1]

b

)
K[1]G3,0

3,3

−aK[1]
b

|
−1, 12

(
−
√
1− 4v − 1

)
, 12
(√

1− 4v − 1
)

−2, 0, 0



dK[1] + c1


b

+G2,0
2,2

(
−ax

b
|

1
2

(
1−

√
1− 4v

)
, 12
(√

1− 4v + 1
)

−1, 1

)
∫ x

1
−

3Ab 2F1

(
1
2

(
3−

√
1− 4v

)
, 12
(√

1− 4v + 3
)
; 3;−aK[2]

b

)
K[2]2(

3b 2F1

(
1
2

(
3−

√
1− 4v

)
, 12
(√

1− 4v + 3
)
; 3;−aK[2]

b

)
− a(v + 2) 2F1

(
1
2

(
5−

√
1− 4v

)
, 12
(√

1− 4v + 5
)
; 4;−aK[2]

b

)
K[2]

)
G2,0

2,2

(
−aK[2]

b
|

1
2

(
1−

√
1− 4v

)
, 12
(√

1− 4v + 1
)

−1, 1

)
− 3a 2F1

(
1
2

(
3−

√
1− 4v

)
, 12
(√

1− 4v + 3
)
; 3;−aK[2]

b

)
K[2]G3,0

3,3

(
−aK[2]

b
|
−1, 12

(
−
√
1− 4v − 1

)
, 12
(√

1− 4v − 1
)

−2, 0, 0

)dK[2]+c2
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53.3.341 problem 1342
Internal problem ID [8921]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1342.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + ay

x4 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x) = -a/x^4*y(x),y(x), singsol=all)� �

y(x) = c1x sinh
(√

−a

x

)
+ c2x cosh

(√
−a

x

)

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 52� �
DSolve[y''[x] == -((a*y[x])/x^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
i
√
a

x − ic2xe
− i

√
a

x

2
√
a

11449



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.342 problem 1343
Internal problem ID [8922]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1343.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x2a(−a+ 1)− b(x+ b)) y
x4 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 62� �
dsolve(diff(diff(y(x),x),x) = -(x^2*a*(1-a)-b*(x+b))/x^4*y(x),y(x), singsol=all)� �

y(x) = c1

(
(2ax+ b) BesselI

(
a,

b

x

)
+ BesselI

(
a+ 1, b

x

)
b

)
+ c2

(
(2ax+ b) BesselK

(
a,

b

x

)
− BesselK

(
a+ 1, b

x

)
b

)

3 Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 65� �
DSolve[y''[x] == -((((1 - a)*a*x^2 - b*(b + x))*y[x])/x^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(2ax+ b)Ia
(
b

x

)
+ bc1Ia+1

(
b

x

)
+ c2

(
(2ax+ b)Ka

(
b

x

)
− bKa+1

(
b

x

))
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53.3.343 problem 1344
Internal problem ID [8923]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1344.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +

(
e 2

x − v2
)
y

x4 = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 23� �
dsolve(diff(diff(y(x),x),x) = -(exp(2/x)-v^2)/x^4*y(x),y(x), singsol=all)� �

y(x) = c1xBesselJ
(
v, e 1

x

)
+ c2xBesselY

(
v, e 1

x

)
3 Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 100� �
DSolve[y''[x] == -(((E^(2/x) - v^2)*y[x])/x^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(−1)−v2 3v

2 + 1
2
(
−e2/x

)−v/2 (
e2/x

)v/2 (
c1(−1)vIv

(√
−e2/x

)
+ c2Kv

(√
−e2/x

))
log (e2/x)
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53.3.344 problem 1345
Internal problem ID [8924]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1345.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x3 − 2y
x4 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 32� �
dsolve(diff(diff(y(x),x),x) = -1/x^3*diff(y(x),x)+2/x^4*y(x),y(x), singsol=all)� �

y(x) = c1x e
1

2x2 + c2x e
1

2x2 erf
(√

2
2x

)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 45� �
DSolve[y''[x] == (2*y[x])/x^4 - y'[x]/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

1
2x2 x

(
2c1 −

√
2π c2Erf

(
1√
2 x

))
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53.3.345 problem 1346
Internal problem ID [8925]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1346.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (a+ b) y′
x2 + ((a+ b)x+ ab) y

x4 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 25� �
dsolve(diff(diff(y(x),x),x) = 1/x^2*(a+b)*diff(y(x),x)-((a+b)*x+a*b)/x^4*y(x),y(x), singsol=all)� �

y(x) = c1x e−
b
x + c2x e−

a
x

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 37� �
DSolve[y''[x] == -(((a*b + (a + b)*x)*y[x])/x^4) + ((a + b)*y'[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2xe
− a

x

a− b
+ c1xe

− b
x
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53.3.346 problem 1347
Internal problem ID [8926]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1347.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y′

x
+ y

x4 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 19� �
dsolve(diff(diff(y(x),x),x) = -1/x*diff(y(x),x)-1/x^4*y(x),y(x), singsol=all)� �

y(x) = c1 BesselJ
(
0, 1

x

)
+ c2 BesselY

(
0, 1

x

)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 31� �
DSolve[y''[x] == -(y[x]/x^4) - y'[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2J0

(
1
x

)
+

c1K0
(
i
x

)
√
π
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53.3.347 problem 1348
Internal problem ID [8927]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1348.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x
+ (b x2 + a(x4 + 1)) y

x4 = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 101� �
dsolve(diff(diff(y(x),x),x) = -1/x*diff(y(x),x)-(b*x^2+a*(x^4+1))/x^4*y(x),y(x), singsol=all)� �

y(x) = c1HD
(
0, 2a+ b, 0, 2a− b,

x2 + 1
x2 − 1

)
+ c2HD

(
0, 2a+ b, 0, 2a− b,

x2 + 1
x2 − 1

)(∫ 1
xHD

(
0, 2a+ b, 0, 2a− b, x

2+1
x2−1

)2dx
)

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 34� �
DSolve[y''[x] == -(((b*x^2 + a*(1 + x^4))*y[x])/x^4) - y'[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1MathieuC[−b, a, i log(x)] + c2MathieuS[−b, a, i log(x)]
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53.3.348 problem 1349
Internal problem ID [8928]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1349.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x2 + 1) y′
x3 + y

x4 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 73� �
dsolve(diff(diff(y(x),x),x) = -(x^2+1)/x^3*diff(y(x),x)-1/x^4*y(x),y(x), singsol=all)� �

y(x) =
c1e

1
4x2
(
(2x2 − 1)BesselI

(
0, 1

4x2

)
+ BesselI

(
1, 1

4x2

))
x2

+
c2e

1
4x2
(
(2x2 − 1)BesselK

(
0,− 1

4x2

)
+ BesselK

(
1,− 1

4x2

))
x2

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 73� �
DSolve[y''[x] == -(y[x]/x^4) - ((1 + x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2G
2,0
1,2

(
− 1
2x2 |

3
2

0, 0

)
+

c1e
1

4x2
(
(2x2 − 1) I0

( 1
4x2

)
+ I1

( 1
4x2

))
2x2
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53.3.349 problem 1350
Internal problem ID [8929]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1350.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + 2y′
x

+ a2y

x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x) = -2/x*diff(y(x),x)-a^2/x^4*y(x),y(x), singsol=all)� �

y(x) = c1 sin
(a
x

)
+ c2 cos

(a
x

)
3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25� �
DSolve[y''[x] == -((a^2*y[x])/x^4) - (2*y'[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(a
x

)
− c2 sin

(a
x

)
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53.3.350 problem 1351
Internal problem ID [8930]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1351.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (2x2 + 1) y′
x3 − y

x4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(diff(y(x),x),x) = -(2*x^2+1)/x^3*diff(y(x),x)+1/x^4*y(x),y(x), singsol=all)� �

y(x) = c1e
1

2x2 + c2e
1

2x2 erf
(√

2
2x

)

3 Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 44� �
DSolve[y''[x] == y[x]/x^4 - ((1 + 2*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

1
2x2

(
2c1 −

√
2π c2Erf

(
1√
2 x

))
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53.3.351 problem 1352
Internal problem ID [8931]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1352.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2(x+ a) y′
x2 + by

x4 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x) = -2/x^2*(x+a)*diff(y(x),x)-b/x^4*y(x),y(x), singsol=all)� �

y(x) = c1e
−
√
a2−b +a

x + c2e
√
a2−b +a

x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 51� �
DSolve[y''[x] == -((b*y[x])/x^4) - (2*(a + x)*y'[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
a−

√
a2−b
x

(
c1e

2
√
a2−b
x + c2

)
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53.3.352 problem 1353
Internal problem ID [8932]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1353.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (2x2 − 1) y′
x3 + y

x4 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 68� �
dsolve(diff(diff(y(x),x),x) = 1/x^3*(2*x^2-1)*diff(y(x),x)-1/x^4*y(x),y(x), singsol=all)� �

y(x) =
c1

(√
2

√
π (x4 + 2x2 − 1) erfi

(√
2

2x

)
+ (−2x3 + 2x) e

1
2x2

)
x

+ c2(x4 + 2x2 − 1)
x

3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 69� �
DSolve[y''[x] == -(y[x]/x^4) + ((-1 + 2*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(x4 + 2x2 − 1)

(
16c1 −

√
2π c2Erfi

(
1√
2 x

))
+ 2c2e

1
2x2 x(x2 − 1)

16x
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53.3.353 problem 1354
Internal problem ID [8933]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1354.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (2x2 − 1) y′
x3 + 2y

x4 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 32� �
dsolve(diff(diff(y(x),x),x) = 1/x^3*(2*x^2-1)*diff(y(x),x)-2/x^4*y(x),y(x), singsol=all)� �

y(x) = c1(5x2 − 1)
x2 + c2 hypergeom

([
−5
2

]
,

[
−1
2

]
,

1
2x2

)
x3

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 73� �
DSolve[y''[x] == (-2*y[x])/x^4 + ((-1 + 2*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(5x2 − 1)

(
12c1 − 5

√
2π c2Erfi

(
1√
2 x

))
+ 10c2e

1
2x2 x(2x4 + 4x2 − 1)

60x2
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53.3.354 problem 1355
Internal problem ID [8934]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1355.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x3 − 1) y′
x (x3 + 1) − xy

x3 + 1 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x) = -(x^3-1)/x/(x^3+1)*diff(y(x),x)+x/(x^3+1)*y(x),y(x), singsol=all)� �

y(x) = c1x
2(x3 + 1

) 1
3 hypergeom

([
2
3 ,

4
3

]
,

[
5
3

]
,−x3

)
+ c2

(
x3 + 1

) 1
3

3 Solution by Mathematica
Time used: 4.06 (sec). Leaf size: 44� �
DSolve[y''[x] == (x*y[x])/(1 + x^3) - ((-1 + x^3)*y'[x])/(x*(1 + x^3)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

3
√
x3 + 1

(
c2x

2
2F1

(
2
3 ,

4
3;

5
3;−x3

)
+ 2c1

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.355 problem 1356
Internal problem ID [8935]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1356.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (2x2 + 1) y′
x (x2 + 1) + (−v(v + 1)x2 − n2) y

x2 (x2 + 1) = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x) = -(2*x^2+1)/x/(x^2+1)*diff(y(x),x)-(-v*(v+1)*x^2-n^2)/x^2/(x^2+1)*y(x),y(x), singsol=all)� �

y(x) = c1 LegendreP
(
v, n,

√
x2 + 1

)
+ c2 LegendreQ

(
v, n,

√
x2 + 1

)
3 Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 78� �
DSolve[y''[x] == -(((-n^2 - v*(1 + v)*x^2)*y[x])/(x^2*(1 + x^2))) - ((1 + 2*x^2)*y'[x])/(x*(1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
−n

2F1

(
1
2(−n− v), 12(−n+ v + 1); 1− n;−x2

)
+ c2x

n
2F1

(
n− v

2 ,
1
2(n+ v + 1);n+ 1;−x2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.356 problem 1357
Internal problem ID [8936]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1357.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (a x2 + a− 1) y′
x (x2 + 1) + (b x2 + c) y

x2 (x2 + 1) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 103� �
dsolve(diff(diff(y(x),x),x) = -1/x*(a*x^2+a-1)/(x^2+1)*diff(y(x),x)-(b*x^2+c)/x^2/(x^2+1)*y(x),y(x), singsol=all)� �

y(x) = c1x
1−a

2 LegendreP
(
−1
2 +

√
a2 − 2a− 4b+ 1

2 ,

√
a2 − 4a− 4c+ 4

2 ,
√
x2 + 1

)

+ c2x
1−a

2 LegendreQ
(
−1
2 +

√
a2 − 2a− 4b+ 1

2 ,

√
a2 − 4a− 4c+ 4

2 ,
√
x2 + 1

)

3 Solution by Mathematica
Time used: 0.353 (sec). Leaf size: 240� �
DSolve[y''[x] == -(((c + b*x^2)*y[x])/(x^2*(1 + x^2))) - ((-1 + a + a*x^2)*y'[x])/(x*(1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→x
1
2

(
−
√

(a−2)2−4c −a+2
)(

c1 2F1

(
1
4

(
−
√
(a− 1)2 − 4b −

√
(a− 2)2 − 4c +1

)
,
1
4

(√
(a− 1)2 − 4b −

√
(a− 2)2 − 4c +1

)
; 1

− 1
2
√

(a− 2)2 − 4c ;−x2
)

+c2x
√

(a−2)2−4c
2F1

(
1
4

(
−
√
(a− 1)2 − 4b +

√
(a− 2)2 − 4c +1

)
,
1
4

(√
(a− 1)2 − 4b +

√
(a− 2)2 − 4c +1

)
; 12

(√
(a− 2)2 − 4c +2

)
;

−x2
))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.357 problem 1358
Internal problem ID [8937]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1358.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (x2 − 2) y′
x (x2 − 1) + (x2 − 2) y

x2 (x2 − 1) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x) = 1/x*(x^2-2)/(x^2-1)*diff(y(x),x)-(x^2-2)/x^2/(x^2-1)*y(x),y(x), singsol=all)� �

y(x) = xc1 + c2x ln
(
x+

√
x2 − 1

)
3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 45� �
DSolve[y''[x] == -(((-2 + x^2)*y[x])/(x^2*(-1 + x^2))) + ((-2 + x^2)*y'[x])/(x*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

4
√
x2 − 1

(
c2 tanh−1

(
x√

x2 − 1

)
+ c1

)
4
√
1− x2
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.358 problem 1359
Internal problem ID [8938]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1359.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 − 1 + v(v + 1) y

x2 (x2 − 1) = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 57� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)-v*(v+1)/x^2/(x^2-1)*y(x),y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−v

2 ,
1
2 − v

2

]
,

[
1
2 − v

]
, x2
)
x−v

+ c2 hypergeom
([

1 + v

2 ,
1
2 + v

2

]
,

[
3
2 + v

]
, x2
)
xv+1

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 84� �
DSolve[y''[x] == -((v*(1 + v)*y[x])/(x^2*(-1 + x^2))) - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1i
−vx−v

2F1

(
1− v

2 ,−v

2;
1
2 − v;x2

)
+ c2i

v+1xv+1
2F1

(
v + 1
2 ,

v + 2
2 ; v + 3

2;x
2
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.359 problem 1360
Internal problem ID [8939]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1360.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 − 1 − v(v + 1) y

x2 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 47� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)+v*(v+1)/x^2*y(x),y(x), singsol=all)� �

y(x) = c1 hypergeom
([

1
2 ,−v

]
,

[
1
2 − v

]
, x2
)
x−v

+ c2 hypergeom
([

1
2 , v + 1

]
,

[
3
2 + v

]
, x2
)
xv+1

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 68� �
DSolve[y''[x] == (v*(1 + v)*y[x])/x^2 - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1i
−vx−v

2F1

(
1
2 ,−v; 12 − v;x2

)
+ c2i

v+1xv+1
2F1

(
1
2 , v + 1; v + 3

2;x
2
)

11467



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.360 problem 1361
Internal problem ID [8940]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1361.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′
x2 − 1 + (a(1 + a)− a x2(a+ 3)) y

x2 (x2 − 1) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 33� �
dsolve(diff(diff(y(x),x),x) = 2*x/(x^2-1)*diff(y(x),x)-(a*(a+1)-a*x^2*(a+3))/x^2/(x^2-1)*y(x),y(x), singsol=all)� �

y(x) = c1x
−a + c2

(
2a x2 + x2 − 2a− 3

)
xa+1

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 36� �
DSolve[y''[x] == -(((a*(1 + a) - a*(3 + a)*x^2)*y[x])/(x^2*(-1 + x^2))) + (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
−a − c2x

a+1(2a(x2 − 1
)
+ x2 − 3

)

11468



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.361 problem 1362
Internal problem ID [8941]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1362.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(x2 − 1
)
y′′ − 2y′x3 −

(
(a− n) (a+ n+ 1)x2(x2 − 1

)
+ 2a x2 + n(n+ 1)

(
x2 − 1

))
y = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 109� �
dsolve(x^2*(x^2-1)*diff(diff(y(x),x),x)-2*x^3*diff(y(x),x)-((a-n)*(a+n+1)*x^2*(x^2-1)+2*a*x^2+n*(n+1)*(x^2-1))*y(x)=0,y(x), singsol=all)� �
y(x) = c1HeunC

(
0,−n− 1

2 ,−2,−1
4a

2+ 1
4n

2− 1
4a+

1
4n,−

1
4n

2− 1
4n+

3
4+

1
4a

2− 1
4a, x

2
)
x−n

+ c2HeunC
(
0, n+ 1

2 ,−2,−1
4a

2 + 1
4n

2 − 1
4a+

1
4n,−

1
4n

2 − 1
4n+ 3

4 + 1
4a

2

− 1
4a, x

2
)
xn+1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -(((2*a*x^2 + n*(1 + n)*(-1 + x^2) + (a - n)*(1 + a + n)*x^2*(-1 + x^2))*y[x])/(x^2*(-1 + x^2))) + (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.362 problem 1363
Internal problem ID [8942]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1363.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (a x2 + a− 2) y′
x (x2 − 1) + by

x2 = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 171� �
dsolve(diff(diff(y(x),x),x) = -1/x*(a*x^2+a-2)/(x^2-1)*diff(y(x),x)-b/x^2*y(x),y(x), singsol=all)� �

y(x) = c1x
a
2−

1
2+

√
a2−2a−4b+1

2
(
x2 − 1

)2−a hypergeom
([

−a

2 + 3
2 ,−

a

2 + 3
2

+
√
a2 − 2a− 4b+ 1

2

]
,

[
1 +

√
a2 − 2a− 4b+ 1

2

]
, x2

)

+ c2x
a
2−

1
2−

√
a2−2a−4b+1

2
(
x2 − 1

)2−a hypergeom
([

−a

2 + 3
2 ,−

a

2 + 3
2

−
√
a2 − 2a− 4b+ 1

2

]
,

[
1−

√
a2 − 2a− 4b+ 1

2

]
, x2

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 201� �
DSolve[y''[x] == -((b*y[x])/x^2) - ((-2 + a + a*x^2)*y'[x])/(x*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−(−1)
1
4

(
−
√

(a−1)2−4b +a+3
)
x

1
2

(
−
√

(a−1)2−4b +a−1
)(

c1 2F1

(
a− 1
2 ,

1
2

(
a−
√

(a− 1)2 − 4b −1
)
; 1

− 1
2
√
(a− 1)2 − 4b ;x2

)
+c2e

1
2 iπ

√
(a−1)2−4b x

√
(a−1)2−4b

2F1

(
a− 1
2 ,

1
2

(
a+
√

(a− 1)2 − 4b −1
)
; 12

(√
(a− 1)2 − 4b +2

)
;x2
))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.363 problem 1364
Internal problem ID [8943]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1364.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (2bc xc(x2 − 1) + 2x2(−1 + a)− 2a) y′
x (x2 − 1) + (b2c2x2c(x2 − 1) + bc xc+2(2a− c− 1)− bc xc(2a− c+ 1) + x2(a(−1 + a)− v(v + 1))− a(1 + a)) y

x2 (x2 − 1) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 33� �
dsolve(diff(diff(y(x),x),x) = 1/x*(2*b*c*x^c*(x^2-1)+2*(a-1)*x^2-2*a)/(x^2-1)*diff(y(x),x)-(b^2*c^2*x^(2*c)*(x^2-1)+b*c*x^(c+2)*(2*a-c-1)-b*c*x^c*(2*a-c+1)+x^2*(a*(a-1)-v*(v+1))-a*(a+1))/x^2/(x^2-1)*y(x),y(x), singsol=all)� �

y(x) = c1x
aeb xc LegendreP (v, x) + c2x

aeb xc LegendreQ (v, x)

3 Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 35� �
DSolve[y''[x] == -(((-(a*(1 + a)) + ((-1 + a)*a - v*(1 + v))*x^2 - b*(1 + 2*a - c)*c*x^c + b*(-1 + 2*a - c)*c*x^(2 + c) + b^2*c^2*x^(2*c)*(-1 + x^2))*y[x])/(x^2*(-1 + x^2))) + ((-2*a + 2*(-1 + a)*x^2 + 2*b*c*x^c*(-1 + x^2))*y'[x])/(x*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (xc)a/c ebxc(c1Pv(x) + c2Qv(x))

11472



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.364 problem 1365
Internal problem ID [8944]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1365.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Halm]

Solve

y′′ + ay

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 65� �
dsolve(diff(diff(y(x),x),x) = -a/(x^2+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
x2 + 1

(
x+ i

−x+ i

)√
a+1
2

+ c2
√
x2 + 1

(
x+ i

−x+ i

)−
√
a+1
2

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 83� �
DSolve[y''[x] == -((a*y[x])/(1 + x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
x2 + 1 ei

√
a+1 ArcTan(x)

(
ic2(1− ix)

√
a+1 (1 + ix)−

√
a+1

√
a+ 1

+ 2c1

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.365 problem 1366
Internal problem ID [8945]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1366.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + 2xy′
x2 + 1 + y

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 24� �
dsolve(diff(diff(y(x),x),x) = -2/(x^2+1)*x*diff(y(x),x)-1/(x^2+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x√
x2 + 1

+ c2√
x2 + 1

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22� �
DSolve[y''[x] == -(y[x]/(1 + x^2)^2) - (2*x*y'[x])/(1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x+ c1√
x2 + 1

11474



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.366 problem 1367
Internal problem ID [8946]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1367.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 + 1 +

(
a2(x2 + 1)2 − n(n+ 1) (x2 + 1) +m2

)
y

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 96� �
dsolve(diff(diff(y(x),x),x) = -2/(x^2+1)*x*diff(y(x),x)-(a^2*(x^2+1)^2-n*(n+1)*(x^2+1)+m^2)/(x^2+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

)m
2 HeunC

(
0,−1

2 ,m,−a2

4 ,
1
4 + 1

4a
2 + 1

4m
2 − 1

4n
2 − 1

4n,−x2
)

+ c2
(
x2 + 1

)m
2 xHeunC

(
0, 12 ,m,−a2

4 ,
1
4 + 1

4a
2 + 1

4m
2 − 1

4n
2 − 1

4n,−x2
)

3 Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 140� �
DSolve[y''[x] == -(((m^2 - n*(1 + n)*(1 + x^2) + a^2*(1 + x^2)^2)*y[x])/(1 + x^2)^2) - (2*x*y'[x])/(1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
(
x2+1

)√m2
2

(
c2xHeunC

[
1
4

(
−a2−m2−3

√
m2 +n2+n−2

)
,−a2

4 ,
3
2 ,

√
m2 +1, 0,

−x2
]
+ c1HeunC

[
1
4

(
−a2 −m2 −

√
m2 + n2 + n

)
,−a2

4 ,
1
2 ,

√
m2 + 1, 0,−x2

])
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.367 problem 1368
Internal problem ID [8947]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1368.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + axy′

x2 + 1 + by

(x2 + 1)2
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 81� �
dsolve(diff(diff(y(x),x),x) = -a*x/(x^2+1)*diff(y(x),x)-b/(x^2+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

) 1
2−

a
4 LegendreP

(
a

2 − 1,
√
a2 − 4a+ 4b+ 4

2 , ix

)

+ c2
(
x2 + 1

) 1
2−

a
4 LegendreQ

(
a

2 − 1,
√
a2 − 4a+ 4b+ 4

2 , ix

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 88� �
DSolve[y''[x] == -((b*y[x])/(1 + x^2)^2) - (a*x*y'[x])/(1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 + 1

) 1
2−

a
4
(
c1P

1
2
√

(a−2)2+4b
a−2
2

(ix) + c2Q
1
2
√

(a−2)2+4b
a−2
2

(ix)
)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.368 problem 1369
Internal problem ID [8948]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1369.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ay

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 61� �
dsolve(diff(diff(y(x),x),x) = -a/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
x2 − 1

(
x− 1
x+ 1

)√
−a+1

2

+ c2
√
x2 − 1

(
x− 1
x+ 1

)−
√
−a+1

2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 82� �
DSolve[y''[x] == -((a*y[x])/(-1 + x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2
√
1− x2

(
c2(x+ 1)

√
1−a (1− x)−

√
1−a

√
1− a

+ 2c1

)
e−

√
1−a tanh−1(x)
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53.3.369 problem 1370
Internal problem ID [8949]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1370.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + 2xy′
x2 − 1 − a2y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 19� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)+a^2/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1 sinh (a arctanh(x)) + c2 cosh (a arctanh(x))

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25� �
DSolve[y''[x] == (a^2*y[x])/(-1 + x^2)^2 - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh
(
a tanh−1(x)

)
− ic2 sinh

(
a tanh−1(x)

)
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53.3.370 problem 1371
Internal problem ID [8950]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1371.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 − 1 + (−a2 − λ(x2 − 1)) y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)-(-a^2-lambda*(x^2-1))/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1 LegendreP
(√

1 + 4λ
2 − 1

2 , a, x
)

+ c2 LegendreQ
(√

1 + 4λ
2 − 1

2 , a, x
)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 48� �
DSolve[y''[x] == -(((-a^2 - \[Lambda]*(-1 + x^2))*y[x])/(-1 + x^2)^2) - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1P
a
1
2
(√

4λ+1 −1
)(x) + c2Q

a
1
2
(√

4λ+1 −1
)(x)
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53.3.371 problem 1372
Internal problem ID [8951]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1372.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 − 1 + ((x2 − 1) (a x2 + bx+ c)− k2) y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 117� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)-((x^2-1)*(a*x^2+b*x+c)-k^2)/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1e
√
−a x HeunC

(
4
√
−a , k, k, 2b, k

2

2 + a− b+ c,
x

2 + 1
2

)(
x2 − 1

) k
2

+ c2e
√
−a x HeunC

(
4
√
−a ,−k, k, 2b, k

2

2 + a− b+ c,
x

2 + 1
2

)√
2x− 2 (x

+ 1)−
k
2 (x− 1)

k
2−

1
2

3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 189� �
DSolve[y''[x] == -(((-k^2 + (-1 + x^2)*(c + b*x + a*x^2))*y[x])/(-1 + x^2)^2) - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → e

√
−a x(x

+1)−k/2
(
c1(x+1)k/2

(
x2−1

)k/2HeunC[(k+1)
(
2
√
−a −k

)
−a+b−c, 2

(
2
√
−a (k+1)+b

)
, k+1, k+1, 4

√
−a ,

x+ 1
2

]
+
√
2 c2(x−1)k/2HeunC

[
−2

√
−a (k−1)−a+b−c, 2

(
2
√
−a +b

)
, 1−k, k+1, 4

√
−a ,

x+ 1
2

])
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53.3.372 problem 1373
Internal problem ID [8952]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1373.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2xy′
x2 − 1 +

(
−a2(x2 − 1)2 − n(n+ 1) (x2 − 1)−m2

)
y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 92� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*diff(y(x),x)-(-a^2*(x^2-1)^2-n*(n+1)*(x^2-1)-m^2)/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)m
2 HeunC

(
0,−1

2 ,m,−a2

4 ,
1
4 + 1

4a
2 + 1

4m
2 − 1

4n
2 − 1

4n, x
2
)

+ c2
(
x2 − 1

)m
2 xHeunC

(
0, 12 ,m,−a2

4 ,
1
4 + 1

4a
2 + 1

4m
2 − 1

4n
2 − 1

4n, x
2
)

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 103� �
DSolve[y''[x] == -(((-m^2 - n*(1 + n)*(-1 + x^2) - a^2*(-1 + x^2)^2)*y[x])/(-1 + x^2)^2) - (2*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)m/2
(
c1HeunC

[
1
4
(
−a2 −m(m+ 1) + n2 + n

)
,−a2

4 ,
1
2 ,m+ 1, 0, x2

]
+ c2xHeunC

[
1
4
(
−a2 − (m− n+ 1)(m+ n+ 2)

)
,−a2

4 ,
3
2 ,m+ 1, 0, x2

])
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53.3.373 problem 1374
Internal problem ID [8953]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1374.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2x(−1 + 2a) y′
x2 − 1 + (x2(2a(−1 + 2a)− v(v + 1)) + 2a+ v(v + 1)) y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x) = 2*x*(2*a-1)/(x^2-1)*diff(y(x),x)-(x^2*(2*a*(2*a-1)-v*(v+1))+2*a+v*(v+1))/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)a LegendreP (v, x) + c2
(
x2 − 1

)a LegendreQ (v, x)

3 Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 26� �
DSolve[y''[x] == -(((2*a + v*(1 + v) + (2*a*(-1 + 2*a) - v*(1 + v))*x^2)*y[x])/(-1 + x^2)^2) + (2*(-1 + 2*a)*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)a (c1Pv(x) + c2Qv(x))
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53.3.374 problem 1375
Internal problem ID [8954]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1375.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2x(n+ 1− 2a) y′
x2 − 1 + (4a x2(a− n)− (x2 − 1) (2a+ (v − n) (v + n+ 1))) y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x) = -2*x/(x^2-1)*(n+1-2*a)*diff(y(x),x)-(4*a*x^2*(a-n)-(x^2-1)*(2*a+(v-n)*(v+n+1)))/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)a−n
2 LegendreP (v, n, x) + c2

(
x2 − 1

)a−n
2 LegendreQ (v, n, x)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 34� �
DSolve[y''[x] == -(((4*a*(a - n)*x^2 - (2*a + (-n + v)*(1 + n + v))*(-1 + x^2))*y[x])/(-1 + x^2)^2) - (2*(1 - 2*a + n)*x*y'[x])/(-1 + x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)a−n
2 (c1P n

v (x) + c2Q
n
v (x))
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53.3.375 problem 1376
Internal problem ID [8955]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1376.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + (2x2 + a) y′
x (x2 + a) + by

x2 (x2 + a) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 71� �
dsolve(diff(diff(y(x),x),x) = -1/x*(2*x^2+a)/(x^2+a)*diff(y(x),x)-b/x^2/(x^2+a)*y(x),y(x), singsol=all)� �

y(x) = c1

(
2a+ 2

√
a

√
x2 + a

x

)− i
√
b√
a

+ c2

(
2a+ 2

√
a

√
x2 + a

x

) i
√
b√
a

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 69� �
DSolve[y''[x] == -((b*y[x])/(x^2*(a + x^2))) - ((a + 2*x^2)*y'[x])/(x*(a + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos


√
b tanh−1

(√
a+ x2√

a

)
√
a

− c2 sin


√
b tanh−1

(√
a+ x2√

a

)
√
a
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53.3.376 problem 1377
Internal problem ID [8956]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1377.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + b2y

(a2 + x2)2
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 91� �
dsolve(diff(diff(y(x),x),x) = -b^2/(a^2+x^2)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
a2 + x2

(
ix− a

ix+ a

)√
a2+b2
2a

+ c2
√
a2 + x2

(
ix− a

ix+ a

)−
√
a2+b2
2a

3 Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 123� �
DSolve[y''[x] == -((b^2*y[x])/(a^2 + x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a2 + x2 ei

√
b2
a2+1 ArcTan

(
x
a

)
 ic2

(
1− ix

a

)√ b2
a2+1 (1+ ix

a

)−√ b2
a2+1√

b2

a2
+ 1

+ 2ac1


2a
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53.3.377 problem 1378
Internal problem ID [8957]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1378.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2(x2 − 1) y′

x (x− 1)2
+ (−2x2 + 2x+ 2) y

x2 (x− 1)2
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 50� �
dsolve(diff(diff(y(x),x),x) = -2/x*(x^2-1)/(x-1)^2*diff(y(x),x)-(-2*x^2+2*x+2)/x^2/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x
2

x− 1 +
c2x
(
(−x2 + x) ln (x− 1) + (x2 − x) ln(x)− x+ 1

2

)
(x− 1)2

3 Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 41� �
DSolve[y''[x] == -(((2 + 2*x - 2*x^2)*y[x])/((-1 + x)^2*x^2)) - (2*(-1 + x^2)*y'[x])/((-1 + x)^2*x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x
(
c2
(
2x+ 4(x− 1)x tanh−1(1− 2x)− 1

)
− c1(x− 1)x

)
(x− 1)2
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53.3.378 problem 1379
Internal problem ID [8958]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1379.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 12y
(x+ 1)2 (x2 + 2x+ 3)

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 65� �
dsolve(diff(diff(y(x),x),x) = 12/(x+1)^2/(x^2+2*x+3)*y(x),y(x), singsol=all)� �
y(x)

= c1(x2 + 2x+ 3)
(x+ 1)2

+
c2

(
(−3x2 − 6x− 9) arctan

(
(x+1)

√
2

2

)
+

√
2 (x3 + 2x2 + 4x+ 1)

)
(x+ 1)2

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 65� �
DSolve[y''[x] == (12*y[x])/((1 + x)^2*(3 + 2*x + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c2

(
−3

√
2 (x(x+ 2) + 3)ArcTan

(
x+1√
2

)
+ 2x(x(x+ 2) + 4) + 2

)
+ 2c1(x(x+ 2) + 3)

2(x+ 1)2
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53.3.379 problem 1380
Internal problem ID [8959]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1380.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + by

x2 (x− a)2
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 75� �
dsolve(diff(diff(y(x),x),x) = -b/x^2/(x-a)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√

x (a− x)
(
a− x

x

)√
a2−4b
2a

+ c2
√

x (a− x)
(

x

a− x

)√
a2−4b
2a

3 Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 121� �
DSolve[y''[x] == -((b*y[x])/(x^2*(-a + x)^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x

1
2−

1
2

√
1− 4b

a2 (x− a)
1
2−

1
2

√
1− 4b

a2

(
ac1

√
1− 4b

a2
x

√
1− 4b

a2 + c2(x− a)
√

1− 4b
a2

)

a

√
1− 4b

a2
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53.3.380 problem 1381
Internal problem ID [8960]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1381.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + by

x2 (x− a)2
− c = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 219� �
dsolve(diff(diff(y(x),x),x) = -b/x^2/(x-a)^2*y(x)+c,y(x), singsol=all)� �

y(x) =
√

x (a− x)
(
a− x

x

)√
a2−4b
2a

c2 +
√
x (a− x)

(
x

a− x

)√
a2−4b
2a

c1

+

(
−
(∫ √

x (a− x)
(
a−x
x

)−√
a2−4b
2a dx

)(
a−x
x

)√a2−4b
2a +

(∫ √
x (a− x)

(
x

a−x

)−√
a2−4b
2a dx

)(
x

a−x

)√a2−4b
2a

)√
x (a− x) c

√
a2 − 4b

3 Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 273� �
DSolve[y''[x] == c - (b*y[x])/(x^2*(-a + x)^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
cx2

(
a2

(
3
√

1− 4b
a2

+ 1
)

− 4b
)
(a− x)2 2F1

(
1, 3; 52 −

1
2

√
1− 4b

a2
; x
a

)
− cx2

(
a2

(
3
√

1− 4b
a2

− 1
)

+ 4b
)
(a− x)2 2F1

(
1, 3; 12

√
1− 4b

a2
+ 5

2 ;
x
a

)
+ 2(2a2 + b)x

1
2−

1
2

√
1− 4b

a2 (x− a)
1
2−

1
2

√
1− 4b

a2

(
c1(a2 − 4b)x

√
1− 4b

a2 + ac2

√
1− 4b

a2
(x− a)

√
1− 4b

a2

)
2 (a2 − 4b) (2a2 + b)
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53.3.381 problem 1382
Internal problem ID [8961]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1382.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − cy

(x− a)2 (x− b)2
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 116� �
dsolve(diff(diff(y(x),x),x) = c/(x-a)^2/(x-b)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√

(a− x) (b− x)
(
a− x

b− x

)√
a2−2ab+b2+4c

2a−2b

+ c2
√

(a− x) (b− x)
(
a− x

b− x

)−
√
a2−2ab+b2+4c

2a−2b
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3 Solution by Mathematica
Time used: 0.657 (sec). Leaf size: 141� �
DSolve[y''[x] == (c*y[x])/((-a + x)^2*(-b + x)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− a)
1
2

(
1−
√

4c
(a−b)2+1

)
(x− b)

1
2

(
1−
√

4c
(a−b)2+1

)
c1(x− a)

√
4c

(a−b)2+1

− c2(x− b)
√

4c
(a−b)2+1

(a− b)
√

4c
(a− b)2 + 1



11491



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.382 problem 1383
Internal problem ID [8962]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1383.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
(β + α + 1) (x− a)2 (x− b) + (−β − α + 1) (x− b)2 (x− a)

)
y′

(x− a)2 (x− b)2
+ αβ(−b+ a)2 y

(x− a)2 (x− b)2
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x) = -((alpha+beta+1)*(x-a)^2*(x-b)+(1-alpha-beta)*(x-b)^2*(x-a))/(x-a)^2/(x-b)^2*diff(y(x),x)-alpha*beta*(a-b)^2/(x-a)^2/(x-b)^2*y(x),y(x), singsol=all)� �

y(x) = c1

(
a− x

b− x

)β

+ c2

(
a− x

b− x

)α

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 44� �
DSolve[y''[x] == -((\[Alpha]*(a - b)^2*\[Beta]*y[x])/((-a + x)^2*(-b + x)^2)) - (((1 + \[Alpha] + \[Beta])*(-a + x)^2*(-b + x) + (1 - \[Alpha] - \[Beta])*(-a + x)*(-b + x)^2)*y'[x])/((-a + x)^2*(-b + x)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1(x− a)α(x− b)−α + c2(x− a)β(x− b)−β
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53.3.383 problem 1384
Internal problem ID [8963]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1384.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (−x2(a2 − 1) + 2(a+ 3) bx− b2) y
4x2 = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 73� �
dsolve(diff(diff(y(x),x),x) = -1/4*(-x^2*(a^2-1)+2*(a+3)*b*x-b^2)/x^2*y(x),y(x), singsol=all)� �

y(x) = c1WhittakerM
(

b(a+ 3)
2
√
a2 − 1

,

√
b2 + 1
2 ,

√
a2 − 1 x

)

+ c2WhittakerW
(

b(a+ 3)
2
√
a2 − 1

,

√
b2 + 1
2 ,

√
a2 − 1 x

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 106� �
DSolve[y''[x] == -1/4*((-b^2 + 2*(3 + a)*b*x - (-1 + a^2)*x^2)*y[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1M (a+3)b
2
√
a2−1

,

√
b3+b
2
√
b

(√
a2 − 1 x

)
+ c2W (a+3)b

2
√
a2−1

,

√
b3+b
2
√
b

(√
a2 − 1 x

)
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53.3.384 problem 1385
Internal problem ID [8964]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1385.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [_Halm]

Solve

y′′ + (a x2 + a− 3) y
4 (x2 + 1)2

= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 61� �
dsolve(diff(diff(y(x),x),x) = -1/4*(a*x^2+a-3)/(x^2+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 + 1

) 1
4
(
x+

√
x2 + 1

)√
−a+1

2 + c2
(
x2 + 1

) 1
4
(
x+

√
x2 + 1

)−√
−a+1

2

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 70� �
DSolve[y''[x] == -1/4*((-3 + a + a*x^2)*y[x])/(1 + x^2)^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
x2 + 1

(
c1P

1
2
1
2
(√

1−a −1
)(ix) + c2Q

1
2
1
2
(√

1−a −1
)(ix))
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53.3.385 problem 1386
Internal problem ID [8965]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1386.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 18y
(2x+ 1)2 (x2 + x+ 1)

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 68� �
dsolve(diff(diff(y(x),x),x) = 18/(2*x+1)^2/(x^2+x+1)*y(x),y(x), singsol=all)� �
y(x) = c1(x2 + x+ 1)

(2x+ 1)2

+
c2

(
(−36x2 − 36x− 36) arctan

(
(2x+1)

√
3

3

)
+ 16

(
x3 + x2 + 11

8 x+ 3
16

)√
3
)

(2x+ 1)2

3 Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 66� �
DSolve[y''[x] == (18*y[x])/((1 + 2*x)^2*(1 + x + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−12

√
3 c2(x2 + x+ 1)ArcTan

(
2x+1√
3

)
+ c1(x2 + x+ 1) + c2(2x+ 1)(8x(x+ 1) + 11)

(2x+ 1)2
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53.3.386 problem 1387
Internal problem ID [8966]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1387.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − 3y
4 (x2 + x+ 1)2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 36� �
dsolve(diff(diff(y(x),x),x) = 3/4/(x^2+x+1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
x2 + x+ 1 + c2 arctan

(
(2x+ 1)

√
3

3

)
√
x2 + x+ 1

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 45� �
DSolve[y''[x] == (3*y[x])/(4*(1 + x + x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3
√
x2 + x+ 1

(
2
√
3 c2ArcTan

(
2x+ 1√

3

)
+ 3c1

)
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53.3.387 problem 1388
Internal problem ID [8967]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1388.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x− 1) y′
2x (x− 1) + (v(v + 1) (x− 1)− a2x) y

4x2 (x− 1)2
= 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 82� �
dsolve(diff(diff(y(x),x),x) = -1/2/x*(3*x-1)/(x-1)*diff(y(x),x)-1/4*(v*(v+1)*(x-1)-a^2*x)/x^2/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x
− v

2 (x− 1)−
a
2 hypergeom

([
−v

2 − a

2 ,
1
2 − v

2 − a

2

]
,

[
1
2 − v

]
, x

)
+ c2x

1
2+

v
2 (x− 1)−

a
2 hypergeom

([
1 + v

2 − a

2 ,
1
2 + v

2 − a

2

]
,

[
3
2 + v

]
, x

)

3 Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 109� �
DSolve[y''[x] == -1/4*((v*(1 + v)*(-1 + x) - a^2*x)*y[x])/((-1 + x)^2*x^2) - ((-1 + 3*x)*y'[x])/(2*(-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)−v(x− 1)a+1

2 x−v/2
(
c1(−1)vxv+ 1

2 2F1
(1
2(a+ v + 1), 12(a+ v + 2); v + 3

2 ;x
)
− ic2 2F1

(
a−v
2 , 12(a− v + 1); 12 − v;x

))
√
1− x
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53.3.388 problem 1389
Internal problem ID [8968]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1389.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x− 1) y′
2x (x− 1) +

(
−v(v + 1) (x− 1)2 − 4n2x

)
y

4x2 (x− 1)2
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 74� �
dsolve(diff(diff(y(x),x),x) = -1/2/x*(3*x-1)/(x-1)*diff(y(x),x)-1/4*(-v*(v+1)*(x-1)^2-4*n^2*x)/x^2/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x
− v

2 (x− 1)−n hypergeom
([

−v − n,−n+ 1
2

]
,

[
1
2 − v

]
, x

)
+ c2x

1
2+

v
2 (x− 1)−n hypergeom

([
v − n+ 1,−n+ 1

2

]
,

[
3
2 + v

]
, x

)

3 Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 91� �
DSolve[y''[x] == -1/4*((-(v*(1 + v)*(-1 + x)^2) - 4*n^2*x)*y[x])/((-1 + x)^2*x^2) - ((-1 + 3*x)*y'[x])/(2*(-1 + x)*x),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)−v(x− 1)n+ 1

2x−v/2
(
c1(−1)vxv+ 1

2 2F1
(
n+ 1

2 , n+ v + 1; v + 3
2 ;x
)
− ic2 2F1

(
n+ 1

2 , n− v; 12 − v;x
))

√
1− x
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53.3.389 problem 1390
Internal problem ID [8969]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1390.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 3y
16x2 (x− 1)2

= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(diff(y(x),x),x) = -3/16/x^2/(x-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1(x− 1)
1
4 x

3
4 + c2(x− 1)

3
4 x

1
4

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 41� �
DSolve[y''[x] == (-3*y[x])/(16*(-1 + x)^2*x^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2c2 4
√
1− x x3/4 + c1(1− x)3/4 4

√
x
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53.3.390 problem 1391
Internal problem ID [8970]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1391.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (7a x2 + 5) y′
x (a x2 + 1) + (15a x2 + 5) y

x2 (a x2 + 1) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 20� �
dsolve(diff(diff(y(x),x),x) = 1/x*(7*a*x^2+5)/(a*x^2+1)*diff(y(x),x)-(15*a*x^2+5)/x^2/(a*x^2+1)*y(x),y(x), singsol=all)� �

y(x) = c1x
5 + c2

(
2x3a+ x

)
3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 27� �
DSolve[y''[x] == -(((5 + 15*a*x^2)*y[x])/(x^2*(1 + a*x^2))) + ((5 + 7*a*x^2)*y'[x])/(x*(1 + a*x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
5 − 1

4c2x
(
2ax2 + 1

)
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53.3.391 problem 1392
Internal problem ID [8971]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1392.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + bxy′

(x2 − 1) a + (c x2 + xd+ e) y
a (x2 − 1)2

= 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 613� �
dsolve(diff(diff(y(x),x),x) = -b*x/(x^2-1)/a*diff(y(x),x)-(c*x^2+d*x+e)/a/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1

(
x

2 − 1
2

) 2a+
√

4a2+(−4b−4c−4d−4e)a+b2
4a (

x2

−1
)− b

4a hypergeom
([

−−
√

4a2 + (−4b− 4c− 4d− 4e) a+ b2 − 2
√

a2 + (−2b− 4c) a+ b2 +
√
4a2 + (−4b− 4c+ 4d− 4e) a+ b2 − 2a

4a ,

−−
√

4a2 + (−4b− 4c− 4d− 4e) a+ b2 + 2
√

a2 + (−2b− 4c) a+ b2 +
√

4a2 + (−4b− 4c+ 4d− 4e) a+ b2 − 2a
4a

]
,

[
−−2a+

√
4a2 + (−4b− 4c+ 4d− 4e) a+ b2

2a

]
,
x

2

+ 1
2

)(
x

2 + 1
2

) 2a−
√

4a2+(−4b−4c+4d−4e)a+b2
4a

+ c2

(
x

2 − 1
2

) 2a+
√

4a2+(−4b−4c−4d−4e)a+b2
4a (

x2

−1
)− b

4a hypergeom
([√

4a2 + (−4b− 4c− 4d− 4e) a+ b2 + 2
√
a2 + (−2b− 4c) a+ b2 +

√
4a2 + (−4b− 4c+ 4d− 4e) a+ b2 + 2a

4a ,

√
4a2 + (−4b− 4c− 4d− 4e) a+ b2 − 2

√
a2 + (−2b− 4c) a+ b2 +

√
4a2 + (−4b− 4c+ 4d− 4e) a+ b2 + 2a

4a

]
,

[
2a+

√
4a2 + (−4b− 4c+ 4d− 4e) a+ b2

2a

]
,
x

2

+ 1
2

)(
x

2 + 1
2

) 2a+
√

4a2+(−4b−4c+4d−4e)a+b2
4a

11501



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 37.858 (sec). Leaf size: 1763961� �
DSolve[y''[x] == -(((e + d*x + c*x^2)*y[x])/(a*(-1 + x^2)^2)) - (b*x*y'[x])/(a*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.3.392 problem 1393
Internal problem ID [8972]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1393.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (b x2 + xc+ d) y
a x2 (x− 1)2

= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 299� �
dsolve(diff(diff(y(x),x),x) = -(b*x^2+c*x+d)/a/x^2/(x-1)^2*y(x),y(x), singsol=all)� �
y(x) = c1x

√
a−4d +

√
a

2
√
a (x

−1)
√
a −

√
a−4b−4c−4d
2
√
a hypergeom

([
−
√
a− 4b− 4c− 4d +

√
a +

√
a− 4d −

√
a− 4b

2
√
a

,
−
√
a− 4b− 4c− 4d +

√
a +

√
a− 4d +

√
a− 4b

2
√
a

]
,

[√
a− 4d +

√
a√

a

]
, x

)
+ c2(x

−1)
√
a −

√
a−4b−4c−4d
2
√
a hypergeom

([
−
√
a− 4b− 4c− 4d −

√
a +

√
a− 4d +

√
a− 4b

2
√
a

,

−
√
a− 4b− 4c− 4d −

√
a +

√
a− 4d −

√
a− 4b

2
√
a

]
,

[√
a −

√
a− 4d√
a

]
, x

)
x

√
a −

√
a−4d

2
√
a

3 Solution by Mathematica
Time used: 8.738 (sec). Leaf size: 413606� �
DSolve[y''[x] == -(((d + c*x + b*x^2)*y[x])/(a*(-1 + x)^2*x^2)),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.3.393 problem 1394
Internal problem ID [8973]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1394.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′
x

+ cy

x2 (ax+ b)2
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 89� �
dsolve(diff(diff(y(x),x),x) = -2/x*diff(y(x),x)-c/x^2/(a*x+b)^2*y(x),y(x), singsol=all)� �

y(x) = c1

√
ax+ b

x

(
x

ax+ b

)√ b2−4c
a2 a

2b

+ c2

√
ax+ b

x

(
x

ax+ b

)−

√
b2−4c

a2 a

2b

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 73� �
DSolve[y''[x] == -((c*y[x])/(x^2*(b + a*x)^2)) - (2*y'[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
c2e

√
b2−4c (log(x)−log(ax+b))

b + c1

)
exp

−

(√
b2 − 4c + b

)
(log(x)− log(ax+ b))
2b
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53.3.394 problem 1395
Internal problem ID [8974]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1395.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + y

(ax+ b)4
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x) = -1/(a*x+b)^4*y(x),y(x), singsol=all)� �

y(x) = c1(ax+ b) sin
(

1
a (ax+ b)

)
+ c2(ax+ b) cos

(
1

a (ax+ b)

)

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 57� �
DSolve[y''[x] == -(y[x]/(b + a*x)^4),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

− i
a(ax+b) (ax+ b)

(
2c1e

2i
a(ax+b) − ic2

)
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53.3.395 problem 1396
Internal problem ID [8975]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1396.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ + Ay

(a x2 + bx+ c)2
= 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 189� �
dsolve(diff(diff(y(x),x),x) = -A/(a*x^2+b*x+c)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
a x2 + bx+ c

(
i
√
4ca− b2 − 2ax− b

2ax+ b+ i
√
4ca− b2

)a

√
−4ca+b2−4A

a2

2
√
−4ca+b2

+ c2
√
a x2 + bx+ c

(
i
√
4ca− b2 − 2ax− b

2ax+ b+ i
√
4ca− b2

)−
a

√
−4ca+b2−4A

a2

2
√
−4ca+b2
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3 Solution by Mathematica
Time used: 0.671 (sec). Leaf size: 199� �
DSolve[y''[x] == -((A*y[x])/(c + b*x + a*x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
√

x(ax+ b) + c exp

−

√
4ac− b2

√
1− 4A

b2 − 4ac ArcTan
(

2ax+b√
4ac− b2

)
√
b2 − 4ac


c1 exp


2
√
4ac− b2

√
1− 4A

b2 − 4ac ArcTan
(

2ax+b√
4ac− b2

)
√
b2 − 4ac



+ c2
√
b2 − 4ac

√
1− 4A

b2 − 4ac
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53.3.396 problem 1397
Internal problem ID [8976]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1397.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x4 − y

x5 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x) = -1/x^4*diff(y(x),x)+1/x^5*y(x),y(x), singsol=all)� �

y(x) = xc1 + c2x

(
−
√
3 Γ

(
2
3

)
Γ
(
1
3 ,−

1
3x3

)
+ 2π

)

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 27� �
DSolve[y''[x] == y[x]/x^5 - y'[x]/x^4,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
3c2E

2
3

(
− 1
3x3

)
+ c1x
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53.3.397 problem 1398
Internal problem ID [8977]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1398.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x2 − 1) y′
(x2 − 1)x +

(
x2 − 1− (1 + 2v)2

)
y

(x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 69� �
dsolve(diff(diff(y(x),x),x) = -1/(x^2-1)*(3*x^2-1)/x*diff(y(x),x)-(x^2-1-(2*v+1)^2)/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
(
x2 − 1

)− 1
2−v hypergeom

(
[−v,−v] , [−2v] ,−x2 + 1

)
+ c2

(
x2 − 1

)v+ 1
2 hypergeom

(
[v + 1, v + 1] , [2v + 2] ,−x2 + 1

)
3 Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 72� �
DSolve[y''[x] == -(((-1 - (1 + 2*v)^2 + x^2)*y[x])/(-1 + x^2)^2) - ((-1 + 3*x^2)*y'[x])/(x*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
(
x2 − 1

)−v− 1
2

2F1
(
−v,−v;−2v; 1− x2)

+ c2
(
x2 − 1

)v+ 1
2

2F1
(
v + 1, v + 1; 2(v + 1); 1− x2)
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53.3.398 problem 1399
Internal problem ID [8978]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1399.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (3x+ 1) y′
(x− 1) (x+ 1) +

36(x+ 1)2 y
(x− 1)2 (3x+ 5)2

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 46� �
dsolve(diff(diff(y(x),x),x) = 1/(x-1)*(3*x+1)/(x+1)*diff(y(x),x)-36*(x+1)^2/(x-1)^2/(3*x+5)^2*y(x),y(x), singsol=all)� �

y(x) = c1(x− 1)
3
2
√
3x+ 5 + c2(x− 1)

3
2
√
3x+ 5 (3 ln (x− 1) + ln (3x+ 5))

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 50� �
DSolve[y''[x] == (-36*(1 + x)^2*y[x])/((-1 + x)^2*(5 + 3*x)^2) + ((1 + 3*x)*y'[x])/((-1 + x)*(1 + x)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(1− x)3/2

√
3x+ 5 (c2(3 log(1− x) + log(3x+ 5)) + 2c1)
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53.3.399 problem 1400
Internal problem ID [8979]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1400.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − y′

x
+ ay

x6 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x) = 1/x*diff(y(x),x)-a/x^6*y(x),y(x), singsol=all)� �

y(x) = c1x
2 sinh

(√
−a

2x2

)
+ c2x

2 cosh
(√

−a

2x2

)

3 Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 58� �
DSolve[y''[x] == -((a*y[x])/x^6) + y'[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x

2e−
i
√
a

2x2

(
2c1e

i
√
a

x2 − ic2√
a

)
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53.3.400 problem 1401
Internal problem ID [8980]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1401.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (3x2 + a) y′
x3 + by

x6 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 45� �
dsolve(diff(diff(y(x),x),x) = -1/x^3*(3*x^2+a)*diff(y(x),x)-b/x^6*y(x),y(x), singsol=all)� �

y(x) = c1e−
−a+

√
a2−4b

4x2 + c2e
a+

√
a2−4b
4x2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 56� �
DSolve[y''[x] == -((b*y[x])/x^6) - ((a + 3*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
a−

√
a2−4b
4x2

(
c1e

√
a2−4b
2x2 + c2

)
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53.3.401 problem 1402
Internal problem ID [8981]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1402.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ((−4a+ 1)x2 − 1) y′
x (x2 − 1) +

(
(−v2 + x2) (x2 − 1)2 + 4a(1 + a)x4 − 2a x2(x2 − 1)

)
y

x2 (x2 − 1)2
= 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 69� �
dsolve(diff(diff(y(x),x),x) = -1/x/(x^2-1)*((1-4*a)*x^2-1)*diff(y(x),x)-((-v^2+x^2)*(x^2-1)^2+4*a*(a+1)*x^4-2*a*x^2*(x^2-1))/x^2/(x^2-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1x
v
(
x2 − 1

)a (
x2 − 1

)
HeunC

(
0, v, 1, 14 ,

a

2 + 1
4 , x

2
)

+ c2x
−v
(
x2 − 1

)a (
x2 − 1

)
HeunC

(
0,−v, 1, 14 ,

a

2 + 1
4 , x

2
)

3 Solution by Mathematica
Time used: 0.628 (sec). Leaf size: 80� �
DSolve[y''[x] == -(((4*a*(1 + a)*x^4 - 2*a*x^2*(-1 + x^2) + (-1 + x^2)^2*(-v^2 + x^2))*y[x])/(x^2*(-1 + x^2)^2)) - ((-1 + (1 - 4*a)*x^2)*y'[x])/(x*(-1 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
x2 − 1

)a+1
x−v

(
c2HeunC

[
−a

2 + v − 3
4 ,

1
4 , 1− v, 2, 0, x2

]
+ c1x

2vHeunC
[
1
4(−2a− 4v − 3), 14 , v + 1, 2, 0, x2

])
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53.3.402 problem 1403
Internal problem ID [8982]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1403.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
1− a1 − b1

x− c1 + 1− a2 − b2
x− c2 + 1− a3 − b3

x− c3

)
y′ +

(
a1b1 (c1−c3 )(c1−c2 )

x−c1 + a2b2 (c2−c1 )(c2−c3 )
x−c2 + a3b3 (c3−c2 )(c3−c1 )

x−c3

)
y

(x− c1 ) (x− c2 ) (x− c3 ) = 0

3 Solution by Maple
Time used: 0.279 (sec). Leaf size: 311� �
dsolve(diff(diff(y(x),x),x) = -((1-a1-b1)/(x-c1)+(1-a2-b2)/(x-c2)+(1-a3-b3)/(x-c3))*diff(y(x),x)-1/(x-c1)/(x-c2)/(x-c3)*(a1*b1*(c1-c3)*(c1-c2)/(x-c1)+a2*b2*(c2-c1)*(c2-c3)/(x-c2)+a3*b3*(c3-c2)*(c3-c1)/(x-c3))*y(x),y(x), singsol=all)� �
y(x)

= c1HG
(
c1 − c3
c1 − c2 ,

((−a3 − 2b1 − b2 + 2) c1 + (a3 + b1 − 1) c2 + c3 (b1 + b2 − 1)) a1 − (b1 − 1) (a2 + b3 ) c1 + (b1b3 − a2b2 + b3 (a3 − 1)) c2 + c3 (b1a2 + (b2 − 1) a2 − a3b3 )
c1 − c2 , a1

+ a2 + b3 ,−b1 − a3 − b2 + 2, a1 − b1 + 1, a2 − b2 + 1, −x+ c1
c1 − c2

)
(x− c1 )a1 (x

− c2 )a2 (x− c3 )b3

+c2HG
(
c1 − c3
c1 − c2 ,

((−2a1 − a3 − b2 + 2) c1 + (a1 + a3 − 1) c2 + c3 (a1 + b2 − 1)) b1 − (a2 + b3 ) (a1 − 1) c1 + (a1b3 − a2b2 + b3 (a3 − 1)) c2 + c3 (a1a2 + (b2 − 1) a2 − a3b3 )
c1 − c2 , a2

+ b3 + b1 ,−a3 − b2 + 2− a1 ,−a1 + b1 + 1, a2 − b2 + 1, −x+ c1
c1 − c2

)
(x− c1 )b1 (x

− c2 )a2 (x− c3 )b3
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3 Solution by Mathematica
Time used: 10.438 (sec). Leaf size: 289� �
DSolve[y''[x] == -((((a1*b1*(c1 - c2)*(c1 - c3))/(-c1 + x) + (a2*b2*(-c1 + c2)*(c2 - c3))/(-c2 + x) + (a3*b3*(-c1 + c3)*(-c2 + c3))/(-c3 + x))*y[x])/((-c1 + x)*(-c2 + x)*(-c3 + x))) - ((1 - a1 - b1)/(-c1 + x) + (1 - a2 - b2)/(-c2 + x) + (1 - a3 - b3)/(-c3 + x))*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x− c2)a2(x− c3)b3
(
c1(x

−c1)a1HeunG
[
c1− c3
c1− c2 ,

a1(−(c1(a3+ 2b1+ b2− 2)) + c2(a3+ b1− 1) + c3(b1+ b2− 1)) + a2(c3(b1+ b2− 1)− b1c1− b2c2+ c1) + b3(c2(a3+ b1− 1)− a3c3− b1c1+ c1)
c1− c2 , a1

+ a2+ b3,−a3− b1− b2+ 2, a1− b1+ 1, a2− b2+ 1, c1− x

c1− c2

]
+ c2(x

−c1)b1HeunG
[
c1− c3
c1− c2 ,

a2(c3(a1+ b2− 1)− a1c1− b2c2+ c1) + b1(−(c1(2a1+ a3+ b2− 2)) + c2(a1+ a3− 1) + c3(a1+ b2− 1)) + b3(c2(a1+ a3− 1)− a1c1− a3c3+ c1)
c1− c2 , a2

+ b1+ b3,−a1− a3− b2+ 2,−a1+ b1+ 1, a2− b2+ 1, c1− x

c1− c2

])
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53.3.403 problem 1404
Internal problem ID [8983]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1404.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (2x2 + 1) y′
x3 + (−2x2 + 1) y

4x6 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 24� �
dsolve(diff(diff(y(x),x),x) = -(2*x^2+1)/x^3*diff(y(x),x)-1/4*(-2*x^2+1)/x^6*y(x),y(x), singsol=all)� �

y(x) = c1e
1

4x2 + c2e
1

4x2

x

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 25� �
DSolve[y''[x] == -1/4*((1 - 2*x^2)*y[x])/x^6 - ((1 + 2*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1

4x2 (c2x+ c1)
x
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53.3.404 problem 1405
Internal problem ID [8984]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1405.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (2x2 + 1) y′
x3 + (a x4 + 10x2 + 1) y

4x6 = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 47� �
dsolve(diff(diff(y(x),x),x) = (2*x^2+1)/x^3*diff(y(x),x)-1/4*(a*x^4+10*x^2+1)/x^6*y(x),y(x), singsol=all)� �

y(x) = c1x
3
2+

√
−a+9

2 e−
1

4x2 + c2x
3
2−

√
−a+9

2 e−
1

4x2

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 70� �
DSolve[y''[x] == -1/4*((1 + 10*x^2 + a*x^4)*y[x])/x^6 + ((1 + 2*x^2)*y'[x])/x^3,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

1
4x2 x

3
2−

√
9−a
2

(
c2x

√
9−a +

√
9− a c1

)
√
9− a
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53.3.405 problem 1406
Internal problem ID [8985]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1406.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 27xy
16 (x3 − 1)2

= 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 53� �
dsolve(diff(diff(y(x),x),x) = -27/16*x/(x^3-1)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√
x
(
x3 − 1

) 1
4 LegendreP

(
−1
6 ,

1
3 ,

√
−x3 + 1

)
+ c2

√
x
(
x3 − 1

) 1
4 LegendreQ

(
−1
6 ,

1
3 ,

√
−x3 + 1

)

3 Solution by Mathematica
Time used: 51.058 (sec). Leaf size: 180� �
DSolve[y''[x] == (-27*x*y[x])/(16*(-1 + x^3)^2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
2 (1− x)3/4 4

√
x2 + x+ 1

c2
∫ x

1

√
√
3 K[1] +

√
2K[1]− i

√
3 + 1

√
2K[1] + i

√
3 + 1 +

√
3

2(1−K[1])3/2
√
K[1]2 +K[1] + 1

dK[1] + c1


4

√
√
3 x+

√
2x− i

√
3 + 1

√
2x+ i

√
3 + 1 +

√
3
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53.3.406 problem 1407
Internal problem ID [8986]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1407.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
(1− al1 − bl1 ) b1

xb1 − a1 + (1− al2 − bl2 ) b2
b2x− a2 + (1− al3 − bl3 ) b3

b3x− a3

)
y′ +

(
al1bl1 (a1b2−a2b1 )(−a1b3+a3b1 )

xb1−a1 + al2bl2 (a2b3−a3b2 )(a1b2−a2b1 )
b2x−a2 + al3bl3 (−a1b3+a3b1 )(a2b3−a3b2 )

b3x−a3

)
y

(xb1 − a1 ) (b2x− a2 ) (b3x− a3 ) = 0

3 Solution by Maple
Time used: 0.478 (sec). Leaf size: 2927� �
dsolve(diff(diff(y(x),x),x) = -((1-al1-bl1)*b1/(b1*x-a1)+(1-al2-bl2)*b2/(b2*x-a2)+(1-al3-bl3)*b3/(b3*x-a3))*diff(y(x),x)-1/(b1*x-a1)/(b2*x-a2)/(b3*x-a3)*(al1*bl1*(a1*b2-a2*b1)*(-a1*b3+a3*b1)/(b1*x-a1)+al2*bl2*(a2*b3-a3*b2)*(a1*b2-a2*b1)/(b2*x-a2)+al3*bl3*(-a1*b3+a3*b1)*(a2*b3-a3*b2)/(b3*x-a3))*y(x),y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 80.138 (sec). Leaf size: 1270� �
DSolve[y''[x] == -((((al1*(-(a2*b1) + a1*b2)*(a3*b1 - a1*b3)*bl1)/(-a1 + b1*x) + (al2*(-(a2*b1) + a1*b2)*(-(a3*b2) + a2*b3)*bl2)/(-a2 + b2*x) + (al3*(a3*b1 - a1*b3)*(-(a3*b2) + a2*b3)*bl3)/(-a3 + b3*x))*y[x])/((-a1 + b1*x)*(-a2 + b2*x)*(-a3 + b3*x))) - ((b1*(1 - al1 - bl1))/(-a1 + b1*x) + (b2*(1 - al2 - bl2))/(-a2 + b2*x) + (b3*(1 - al3 - bl3))/(-a3 + b3*x))*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.3.407 problem 1408
Internal problem ID [8987]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1408.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x2((x2 − a1 ) (x2 − a2 ) + (x2 − a2 ) (x2 − a3 ) + (x2 − a3 ) (x2 − a1 ))− (x2 − a1 ) (x2 − a2 ) (x2 − a3 )) y′
x (x2 − a1 ) (x2 − a2 ) (x2 − a3 ) + (Ax2 +B) y

x (x2 − a1 ) (x2 − a2 ) (x2 − a3 ) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x) = -(x^2*((x^2-a1)*(x^2-a2)+(x^2-a2)*(x^2-a3)+(x^2-a3)*(x^2-a1))-(x^2-a1)*(x^2-a2)*(x^2-a3))/x/(x^2-a1)/(x^2-a2)/(x^2-a3)*diff(y(x),x)-(A*x^2+B)/x/(x^2-a1)/(x^2-a2)/(x^2-a3)*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -(((B + A*x^2)*y[x])/(x*(-a1 + x^2)*(-a2 + x^2)*(-a3 + x^2))) - (((a1 - x^2)*(-a2 + x^2)*(-a3 + x^2) + x^2*((-a1 + x^2)*(-a2 + x^2) + (-a1 + x^2)*(-a3 + x^2) + (-a2 + x^2)*(-a3 + x^2)))*y'[x])/(x*(-a1 + x^2)*(-a2 + x^2)*(-a3 + x^2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.408 problem 1409
Internal problem ID [8988]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1409.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + a x−1+2ax−2ay′ + b2x−2ay = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x) = -a*x^(2*a-1)/(x^(2*a))*diff(y(x),x)-b^2/(x^(2*a))*y(x),y(x), singsol=all)� �

y(x) = c1 sin
(
x−a+1b

a− 1

)
+ c2 cos

(
x−a+1b

a− 1

)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 44� �
DSolve[y''[x] == -((b^2*y[x])/x^(2*a)) - (a*y'[x])/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
bx1−a

a− 1

)
+ c2 sin

(
bx1−a

1− a

)
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53.3.409 problem 1410
Internal problem ID [8989]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1410.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
ap xb + q

)
y′

x (a xb − 1) +
(
ar xb + s

)
y

x2 (a xb − 1) = 0

3 Solution by Maple
Time used: 0.149 (sec). Leaf size: 253� �
dsolve(diff(diff(y(x),x),x) = -(a*p*x^b+q)/x/(a*x^b-1)*diff(y(x),x)-(a*r*x^b+s)/x^2/(a*x^b-1)*y(x),y(x), singsol=all)� �
y(x)

= c1 hypergeom
([

p+ q +
√

q2 + 2q + 4s+ 1 −
√
p2 − 2p− 4r + 1

2b ,
p+ q +

√
q2 + 2q + 4s+ 1 +

√
p2 − 2p− 4r + 1

2b

]
,

[
b+

√
q2 + 2q + 4s+ 1

b

]
, a xb

)
x

q
2+
√

q2+2q+4s+1
2 + 1

2

+c2 hypergeom
([

−−p− q +
√

q2 + 2q + 4s+ 1 +
√

p2 − 2p− 4r + 1
2b ,

p+ q −
√

q2 + 2q + 4s+ 1 +
√

p2 − 2p− 4r + 1
2b

]
,

[
b−

√
q2 + 2q + 4s+ 1

b

]
, a xb

)
x

q
2−
√

q2+2q+4s+1
2 + 1

2

3 Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 366� �
DSolve[y''[x] == -(((s + a*r*x^b)*y[x])/(x^2*(-1 + a*x^b))) - ((q + a*p*x^b)*y'[x])/(x*(-1 + a*x^b)),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−
iπ

(√
(q+1)2+4s −q−1

)
2b a

−
√

(q+1)2+4s +q+1
2b

(
xb
)−
√

(q+1)2+4s +q+1
2b

(
c2e

iπ
√

(q+1)2+4s
b a

√
(q+1)2+4s

b

(
xb
)√(q+1)2+4s

b
2F1

(
p+ q −

√
(p− 1)2 − 4r +

√
(q + 1)2 + 4s

2b ,
p+ q +

√
(p− 1)2 − 4r +

√
(q + 1)2 + 4s

2b ; b+
√
(q + 1)2 + 4s

b
; axb

)

+c1 2F1

(
p+ q −

√
(p− 1)2 − 4r −

√
(q + 1)2 + 4s

2b ,
p+ q +

√
(p− 1)2 − 4r −

√
(q + 1)2 + 4s

2b ; b−
√

(q + 1)2 + 4s
b

; axb

))
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53.3.410 problem 1411
Internal problem ID [8990]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1411.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − y

ex + 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x) = 1/(exp(x)+1)*y(x),y(x), singsol=all)� �

y(x) =
((

1
ex + 1 + ln (ex + 1)

)
c1 + c2

)(
1 + e−x

)
3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 36� �
DSolve[y''[x] == y[x]/(1 + E^x),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x(c1(ex + 1) + c2(ex + 1) log (ex + 1) + c2)
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53.3.411 problem 1412
Internal problem ID [8991]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1412.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − y′

x ln(x) − ln(x)2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x) = 1/x/ln(x)*diff(y(x),x)+ln(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1 sinh (x ln(x)− x) + c2 cosh (x ln(x)− x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[y''[x] == Log[x]^2*y[x] + y'[x]/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cosh(x(log(x)− 1)) + ic2 sinh(x(log(x)− 1))
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53.3.412 problem 1413
Internal problem ID [8992]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1413.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − y′

x (ln(x)− 1) +
y

x2 (ln(x)− 1) = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 12� �
dsolve(diff(diff(y(x),x),x) = 1/x/(ln(x)-1)*diff(y(x),x)-1/x^2/(ln(x)-1)*y(x),y(x), singsol=all)� �

y(x) = xc1 + c2 ln(x)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16� �
DSolve[y''[x] == -(y[x]/(x^2*(-1 + Log[x]))) + y'[x]/(x*(-1 + Log[x])),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x− c2 log(x)
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53.3.413 problem 1414
Internal problem ID [8993]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1414.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
−a2

(
sinh2(x)

)
− n(−1 + n)

)
y

sinh(x)2 = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 97� �
dsolve(diff(diff(y(x),x),x) = -(-a^2*sinh(x)^2-n*(n-1))/sinh(x)^2*y(x),y(x), singsol=all)� �
y(x) = c1(sinhn(x)) hypergeom

([
−a

2 + n

2 ,
a

2 + n

2

]
,

[
1
2

]
,
cosh (2x)

2 + 1
2

)

+
c2(2 cosh (2x) + 2)

3
4 hypergeom

([1
2 −

a
2 +

n
2 ,

1
2 +

a
2 +

n
2

]
,
[3
2

]
, cosh(2x)2 + 1

2

)
(2 cosh (2x)− 2)

1
4 (sinhn(x))√

sinh (2x)

3 Solution by Mathematica
Time used: 0.551 (sec). Leaf size: 127� �
DSolve[y''[x] == -(Csch[x]^2*((1 - n)*n - a^2*Sinh[x]^2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)−n

(
−sech2(x)

)a/2 tanh2(x) 1
4−

n
2

(
c1(−1)n tanh2(x)n 2F1

(
a+n
2 , 12(a+ n+ 1);n+ 1

2 ; tanh
2(x)

)
+ ic2

√
tanh2(x) 2F1

(1
2(a− n+ 1), 12(a− n+ 2); 32 − n; tanh2(x)

))
√
tanh(x)

11526
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53.3.414 problem 1415
Internal problem ID [8994]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1415.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2n cosh(x)y′
sinh(x) +

(
−a2 + n2) y = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x) = -2*n/sinh(x)*cosh(x)*diff(y(x),x)-(-a^2+n^2)*y(x),y(x), singsol=all)� �

y(x) = c1
(
sinh−n+ 1

2 (x)
)
LegendreP

(
a− 1

2 , n− 1
2 , cosh(x)

)
+ c2

(
sinh−n+ 1

2 (x)
)
LegendreQ

(
a− 1

2 , n− 1
2 , cosh(x)

)

3 Solution by Mathematica
Time used: 0.485 (sec). Leaf size: 145� �
DSolve[y''[x] == (a^2 - n^2)*y[x] - 2*n*Coth[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ (−1)−n
(
−sech2(x)

)a+1
2 tanh−n− 1

2 (x) tanh2(x)−n
2−

1
4 sech2(x)n−1

2

(
c1(−1)n tanh2(x)n+ 1

2 2F1

(
a+ n

2 ,
1
2(a+n+1);n

+ 1
2; tanh

2(x)
)
+ ic2 tanh2(x) 2F1

(
1
2(a− n+ 1), 12(a− n+ 2); 32 − n; tanh2(x)

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.415 problem 1416
Internal problem ID [8995]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1416.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (2n+ 1) cos(x)y′
sin(x) + (v + n+ 1) (v − n) y = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x) = -(2*n+1)*cos(x)/sin(x)*diff(y(x),x)-(v+n+1)*(v-n)*y(x),y(x), singsol=all)� �

y(x) = c1
(
sin−n(x)

)
LegendreP (v, n, cos(x)) + c2

(
sin−n(x)

)
LegendreQ (v, n, cos(x))

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 35� �
DSolve[y''[x] == (n - v)*(1 + n + v)*y[x] - (1 + 2*n)*Cot[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
(
− sin2(x)

)−n/2 (c1P n
v (cos(x)) + c2Q

n
v (cos(x)))
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53.3.416 problem 1417
Internal problem ID [8996]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1417.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (sin2(x)− cos(x)) y′
sin(x) + y

(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 35� �
dsolve(diff(diff(y(x),x),x) = -(sin(x)^2-cos(x))/sin(x)*diff(y(x),x)-y(x)*sin(x)^2,y(x), singsol=all)� �

y(x) = c1e
cos(x)

2 sin
(√

3 cos(x)
2

)
+ c2e

cos(x)
2 cos

(√
3 cos(x)

2

)

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 45� �
DSolve[y''[x] == -(Sin[x]^2*y[x]) - Csc[x]*(-Cos[x] + Sin[x]^2)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
cos(x)

2

(
c1 cos

(
1
2
√
3 cos(x)

)
+ c2 sin

(
1
2
√
3 cos(x)

))
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53.3.417 problem 1418
Internal problem ID [8997]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1418.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + x sin(x)y′
cos(x)x− sin(x) −

sin(x)y
cos(x)x− sin(x) = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 60� �
dsolve(diff(diff(y(x),x),x) = -x*sin(x)/(cos(x)*x-sin(x))*diff(y(x),x)+sin(x)/(cos(x)*x-sin(x))*y(x),y(x), singsol=all)� �

y(x) = c1 sin(x) + c2 sin(x)

∫ e
∫ −2

(
cos3(x)

)
x+3 sin(x)

(
cos2(x)

)
−sin(x)(

x sin(x) cos(x)+cos2(x)−1
)
cos(x)

dx

cos(x)dx


3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 15� �
DSolve[y''[x] == (Sin[x]*y[x])/(x*Cos[x] - Sin[x]) - (x*Sin[x]*y'[x])/(x*Cos[x] - Sin[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x+ c2 sin(x)
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53.3.418 problem 1419
Internal problem ID [8998]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1419.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (x2 sin(x)− 2 cos(x)x) y′
x2 cos(x) + (2 cos(x)− sin(x)x) y

x2 cos(x) = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 13� �
dsolve(diff(diff(y(x),x),x) = -(sin(x)*x^2-2*cos(x)*x)/x^2/cos(x)*diff(y(x),x)-(2*cos(x)-x*sin(x))/x^2/cos(x)*y(x),y(x), singsol=all)� �

y(x) = xc1 + x sin(x)c2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -((Sec[x]*(2*x*Cos[x] - x*Sin[x])*y[x])/x^2) - (Sec[x]*(-2*x*Cos[x] + x^2*Sin[x])*y'[x])/x^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3.419 problem 1420
Internal problem ID [8999]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1420.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
cos2(x)

)
y′′ −

(
a
(
cos2(x)

)
+ n(−1 + n)

)
y = 0

3 Solution by Maple
Time used: 0.151 (sec). Leaf size: 123� �
dsolve(cos(x)^2*diff(diff(y(x),x),x)-(a*cos(x)^2+n*(n-1))*y(x)=0,y(x), singsol=all)� �
y(x)

= c1 sin (2x)
(
cos−n(x)

)
hypergeom

([
1+ i

√
a

2 − n

2 , 1−
i
√
a

2 − n

2

]
,

[
3
2−n

]
,
cos (2x)

2 + 1
2

)

+
c2(−2 cos (2x) + 2)

3
4 hypergeom

([
1
2 +

i
√
a
2 + n

2 ,
1
2 −

i
√
a
2 + n

2

]
,
[
n+ 1

2

]
, cos(2x)2 + 1

2

)
(2 cos (2x) + 2)

1
4 (cosn(x))√

sin (2x)

3 Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 126� �
DSolve[(-((-1 + n)*n) - a*Cos[x]^2)*y[x] + Cos[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1i
1−n cos1−n(x) 2F1

(
1
2
(
−n− i

√
a + 1

)
,
1
2
(
−n+ i

√
a + 1

)
; 32 − n; cos2(x)

)
+ c2i

n cosn(x) 2F1

(
1
2
(
n− i

√
a
)
,
1
2
(
n+ i

√
a
)
;n+ 1

2; cos
2(x)

)
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53.3.420 problem 1421
Internal problem ID [9000]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1421.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a(−1 + n) sin (2ax) y′

cos (ax)2
+ n a2((−1 + n) (sin2 (ax)) + cos2 (ax)) y

cos (ax)2
= 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x) = -a*(n-1)*sin(2*a*x)/cos(a*x)^2*diff(y(x),x)-n*a^2*((n-1)*sin(a*x)^2+cos(a*x)^2)/cos(a*x)^2*y(x),y(x), singsol=all)� �

y(x) = c1(cosn (ax)) + c2
(
cosn−1 (ax)

)
sin (ax)

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 47� �
DSolve[y''[x] == -(a^2*n*Sec[a*x]^2*(Cos[a*x]^2 + (-1 + n)*Sin[a*x]^2)*y[x]) - a*(-1 + n)*Sec[a*x]^2*Sin[2*a*x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (2ac1 − ic2e
2iax) cosn(ax)

a (1 + e2iax)

11533
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53.3.421 problem 1422
Internal problem ID [9001]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1422.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2y
sin(x)2 = 0

3 Solution by Maple
Time used: 0.105 (sec). Leaf size: 57� �
dsolve(diff(diff(y(x),x),x) = 2/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1 sin (2x)
−1 + cos (2x) +

c2(−i sin (2x) ln (cos (2x) + i sin (2x)) + 2 cos (2x)− 2)
−1 + cos (2x)

3 Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 34� �
DSolve[y''[x] == 2*Csc[x]^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 cot(x)(−ArcTan(cot(x))) + c1 cos(x)√
− sin2(x)

− c2
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53.3.422 problem 1423
Internal problem ID [9002]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1423.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + ay

sin(x)2 = 0

3 Solution by Maple
Time used: 0.152 (sec). Leaf size: 165� �
dsolve(diff(diff(y(x),x),x) = -a/sin(x)^2*y(x),y(x), singsol=all)� �
y(x)

=
c1(2 cos (2x) + 2)

1
4 hypergeom

([√
1− 4a

4 + 1
4 ,

√
1− 4a

4 + 1
4

]
,
[1
2

]
, cos(2x)2 + 1

2

)√
−2 cos (2x) + 2

(
cos(2x)

2 − 1
2

)√
1−4a
4

√
sin (2x)

+
c2(2 cos (2x) + 2)

3
4 hypergeom

([√
1− 4a

4 + 3
4 ,

√
1− 4a

4 + 3
4

]
,
[3
2

]
, cos(2x)2 + 1

2

)√
−2 cos (2x) + 2

(
cos(2x)

2 − 1
2

)√
1−4a
4

√
sin (2x)

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 61� �
DSolve[y''[x] == -(a*Csc[x]^2*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√

− sin2(x)
(
c1P

1
2
√
1−4a

− 1
2

(cos(x)) + c2Q
1
2
√
1−4a

− 1
2

(cos(x))
)
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53.3.423 problem 1424
Internal problem ID [9003]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1424.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′
(
sin2(x)

)
−
(
a
(
sin2(x)

)
+ n(−1 + n)

)
y = 0

3 Solution by Maple
Time used: 0.144 (sec). Leaf size: 125� �
dsolve(sin(x)^2*diff(diff(y(x),x),x)-(a*sin(x)^2+n*(n-1))*y(x)=0,y(x), singsol=all)� �
y(x) = c1

(
cos (2x)

2 − 1
2

)n
2

hypergeom
([

n

2 + i
√
a

2 ,
n

2 − i
√
a

2

]
,

[
1
2

]
,
cos (2x)

2 + 1
2

)

+
c2(2 cos (2x) + 2)

3
4 hypergeom

([
1
2 +

i
√
a
2 + n

2 ,
1
2 −

i
√
a
2 + n

2

]
,
[3
2

]
, cos(2x)2 + 1

2

)
(−2 cos (2x) + 2)

1
4

(
cos(2x)

2 − 1
2

)n
2

√
sin (2x)

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 65� �
DSolve[(-((-1 + n)*n) - a*Sin[x]^2)*y[x] + Sin[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√

− sin2(x)
(
c1P

n− 1
2

i
√
a − 1

2
(cos(x)) + c2Q

n− 1
2

i
√
a − 1

2
(cos(x))

)
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53.3.424 problem 1425
Internal problem ID [9004]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1425.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (−a2(cos2(x))− (3− 2a) cos(x)− 3 + 3a) y
sin(x)2 = 0

3 Solution by Maple
Time used: 0.327 (sec). Leaf size: 99� �
dsolve(diff(diff(y(x),x),x) = -(-a^2*cos(x)^2-(3-2*a)*cos(x)-3+3*a)/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) =
c1(−2 + (2a− 1) cos(x)) (2 cos(x) + 2)

1
4

(
sina− 1

2 (x)
)

(−2 cos(x) + 2)
3
4

+
c2 hypergeom

([
a− 1

2 ,−
1
2 − a

]
,
[3
2 − a

]
, cos(x)2 + 1

2

)
(cos(x) + 1)−

1
4−

a
2 (2 cos(x) + 2)

3
4 (cos(x)− 1)

a
2−

1
4

(−2 cos(x) + 2)
3
4

3 Solution by Mathematica
Time used: 30.559 (sec). Leaf size: 186� �
DSolve[y''[x] == (3 - 3*a + (3 - 2*a)*Cos[x] + a^2*Cos[x]^2)*Csc[x]^2*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 sin2(x)a/2((2a− 1) cos(x)− 2)
cos(x)− 1

−
c2 sin2(x) 1

2 (−a−1)(−2a cos(x) + cos(x) + 2)2
(

2a−3
−2a cos(x)+cos(x)+2 + 1

)a+ 1
2
(
1− 2a+1

−2a cos(x)+cos(x)+2

)a+ 1
2
F1

(
2a; a− 3

2 , a+
1
2 ; 2a+ 1; 3−2a

−2a cos(x)+cos(x)+2 ,
2a+1

−2a cos(x)+cos(x)+2

)
2a(2a− 1)3(cos(x)− 1)
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53.3.425 problem 1426
Internal problem ID [9005]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1426.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′
(
sin2(x)

)
−
(
a2
(
cos2(x)

)
+ b cos(x) + b2

(2a− 3)2
+ 3a+ 2

)
y = 0

3 Solution by Maple
Time used: 0.209 (sec). Leaf size: 599� �
dsolve(sin(x)^2*diff(diff(y(x),x),x)-(a^2*cos(x)^2+b*cos(x)+b^2/(2*a-3)^2+3*a+2)*y(x)=0,y(x), singsol=all)� �
y(x)

=

c1
(

cos(x)
2 − 1

2

) 4a−6+
√

4b2+16
(
− 3

2+a
)2

b+16a4−72a2+81
8a−12 hypergeom




8a2+

√
4b2 + 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 −

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 −8a−6

8a−12 ,

−8a2+

√
4b2 + 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 −

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 +16a−6

8a−12

 ,


4a−6−

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81
4a−6

 , cos(x)2 + 1
2

 (2 cos(x) + 2)
4a−6−

√
4b2−16

(
− 3

2+a
)2

b+16a4−72a2+81
8a−12

√
sin(x)

+

c2
(

cos(x)
2 − 1

2

) 4a−6+
√

4b2+16
(
− 3

2+a
)2

b+16a4−72a2+81
8a−12 hypergeom




8a2+

√
4b2 + 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 +

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 −8a−6

8a−12 ,

−8a2+

√
4b2 + 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 +

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81 +16a−6

8a−12

 ,


4a−6+

√
4b2 − 16

(
−3
2 + a

)2

b+ 16a4 − 72a2 + 81
4a−6

 , cos(x)2 + 1
2

 (2 cos(x) + 2)
4a−6+

√
4b2−16

(
− 3

2+a
)2

b+16a4−72a2+81
8a−12

√
sin(x)
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3 Solution by Mathematica
Time used: 3.048 (sec). Leaf size: 829� �
DSolve[(-2 - 3*a - b^2/(-3 + 2*a)^2 - b*Cos[x] - a^2*Cos[x]^2)*y[x] + Sin[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(−1)
−4a2−9
(3−2a)2 2−

√
(2a+3)2(3−2a)4+4b(3−2a)4+4b2(3−2a)2

2(3−2a)2 (cos(x)− 1)
1
2−
√

(2a+3)2(3−2a)4+4b(3−2a)4+4b2(3−2a)2
4(3−2a)2 (cos(x) + 1)

1
4

(√
4a(a+3)+4b

(
b

(3−2a)2−1
)
+9 +2

)(−1)
4a2+9
(3−2a)2 2

√
(2a+3)2(3−2a)4+4b(3−2a)4+4b2(3−2a)2

2(3−2a)2 c1 2F1

1
4

−4a−

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
(3−2a)2 +

√
4a(a+ 3) + 4b

(
b

(3− 2a)2 − 1
)
+ 9 + 2

 , 14

4a−

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
(3−2a)2 +

√
4a(a+ 3) + 4b

(
b

(3− 2a)2 − 1
)
+ 9 + 2

 ; 1−

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
2(3−2a)2 ; sin2 (x

2

)− e
i

(
24a+

√
(2a+3)2(3−2a)4+4b(3−2a)4+4b2(3−2a)2

)
π

2(3−2a)2 c2(1− cos(x))
√

(2a+3)2(3−2a)4+4b(3−2a)4+4b2(3−2a)2
2(3−2a)2 2F1

1
4

−4a+

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
(3−2a)2 +

√
4a(a+ 3) + 4b

(
b

(3− 2a)2 − 1
)
+ 9 + 2

 , 14

4a+

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
(3−2a)2 +

√
4a(a+ 3) + 4b

(
b

(3− 2a)2 − 1
)
+ 9 + 2

 ;

√
(3− 2a)2

(
4b(3− 2a)2 + (9− 4a2)2 + 4b2

)
2(3−2a)2 + 1; sin2 (x

2

)
4
√

− sin2(x)
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53.3.426 problem 1427
Internal problem ID [9006]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1427.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
−
(
a2b2 − (1 + a)2

)
(sin2(x))− a(1 + a) b sin (2x)− a(−1 + a)

)
y

sin(x)2 = 0

3 Solution by Maple
Time used: 0.267 (sec). Leaf size: 298� �
dsolve(diff(diff(y(x),x),x) = -(-(a^2*b^2-(a+1)^2)*sin(x)^2-a*(a+1)*b*sin(2*x)-a*(a-1))/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1e
∫ (a b2−a−2

)(
cos2(2x)

)
+(−2b(a+1) sin(2x)−2a−1) cos(2x)+(−1−2a)b sin(2x)−a b2−a+1

(cos(2x)+1)(cos(2x)b−sin(2x)−b) dx√
sin (2x)

+

c2e
∫ (a b2−a−2

)(
cos2(2x)

)
+(−2b(a+1) sin(2x)−2a−1) cos(2x)+(−1−2a)b sin(2x)−a b2−a+1

(cos(2x)+1)(cos(2x)b−sin(2x)−b) dx

∫ −2 e
−2
(∫ (a b2−a−2

)(
cos2(2x)

)
+(−2b(a+1) sin(2x)−2a−1) cos(2x)+(−1−2a)b sin(2x)−a b2−a+1

(cos(2x)+1)(cos(2x)b−sin(2x)−b) dx

)
sin (2x) dx


√
sin (2x)

3 Solution by Mathematica
Time used: 0.563 (sec). Leaf size: 106� �
DSolve[y''[x] == -(Csc[x]^2*((1 - a)*a - (-(1 + a)^2 + a^2*b^2)*Sin[x]^2 - a*(1 + a)*b*Sin[2*x])*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x) → e−abx sin−a(x)

(
−(2a+ 1)c2 sin(x)(cot(x) + i)Γ(iba+ a+ 1)(b

+cot(x)) 2F̃1
(
1, ia(b+ i); iba+a+2; e2ix

)
+c1e

2abx sin2a+1(x)(b+cot(x))+c2 csc(x)
)
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53.3.427 problem 1428
Internal problem ID [9007]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1428.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (a(cos2(x)) + (sin2(x)) b+ c) y
sin(x)2 = 0

3 Solution by Maple
Time used: 0.161 (sec). Leaf size: 219� �
dsolve(diff(diff(y(x),x),x) = -(a*cos(x)^2+b*sin(x)^2+c)/sin(x)^2*y(x),y(x), singsol=all)� �
y(x)

=
c1(2 cos (2x) + 2)

1
4 hypergeom

([√
−4a+ 1− 4c

4 +
√
−a+ b

2 + 1
4 ,

√
−4a+ 1− 4c

4 −
√
−a+ b

2 + 1
4

]
,
[1
2

]
, cos(2x)2 + 1

2

)√
−2 cos (2x) + 2

(
cos(2x)

2 − 1
2

)√
−4a+1−4c

4

√
sin (2x)

+
c2(2 cos (2x) + 2)

3
4 hypergeom

([√
−4a+ 1− 4c

4 +
√
−a+ b

2 + 3
4 ,

√
−4a+ 1− 4c

4 −
√
−a+ b

2 + 3
4

]
,
[3
2

]
, cos(2x)2 + 1

2

)√
−2 cos (2x) + 2

(
cos(2x)

2 − 1
2

)√
−4a+1−4c

4

√
sin (2x)

3 Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 87� �
DSolve[y''[x] == -(Csc[x]^2*(c + a*Cos[x]^2 + b*Sin[x]^2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√

− sin2(x)
(
c1P

1
2
√
−4a−4c+1

√
b−a − 1

2
(cos(x)) + c2Q

1
2
√
−4a−4c+1

√
b−a − 1

2
(cos(x))

)
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53.3.428 problem 1429
Internal problem ID [9008]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1429.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + cos(x)y′
sin(x) − y

sin(x)2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(diff(diff(y(x),x),x) = -1/sin(x)*cos(x)*diff(y(x),x)+1/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) = sin(x)c1
cos(x)− 1 + (cos(x)− 1) c2

sin(x)

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 19� �
DSolve[y''[x] == Csc[x]^2*y[x] - Cot[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)(c1 − ic2 cos(x))

11542



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.429 problem 1430
Internal problem ID [9009]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1430.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + cos(x)y′
sin(x) + (v(v + 1) (sin2(x))− n2) y

sin(x)2 = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 96� �
dsolve(diff(diff(y(x),x),x) = -1/sin(x)*cos(x)*diff(y(x),x)-(v*(v+1)*sin(x)^2-n^2)/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−v

2 + n

2 ,
1
2 + v

2 + n

2

]
,

[
1
2

]
,
cos (2x)

2 + 1
2

)(
cos (2x)

2 − 1
2

)n
2

+ c2
√

cos (2x) + 1 hypergeom
([

1 + v

2 + n

2 ,
1
2 − v

2 + n

2

]
,

[
3
2

]
,
cos (2x)

2

+ 1
2

)(
cos (2x)

2 − 1
2

)n
2

3 Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 22� �
DSolve[y''[x] == -(Csc[x]^2*(-n^2 + v*(1 + v)*Sin[x]^2)*y[x]) - Cot[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1P
n
v (cos(x)) + c2Q

n
v (cos(x))
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53.3.430 problem 1431
Internal problem ID [9010]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1431.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − cos (2x) y′
sin (2x) + 2y = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 35� �
dsolve(diff(diff(y(x),x),x) = cos(2*x)/sin(2*x)*diff(y(x),x)-2*y(x),y(x), singsol=all)� �
y(x)

= c1
(
sin 3

4 (2x)
)
LegendreP

(
1
4 ,

3
4 , cos (2x)

)
+ c2

(
sin 3

4 (2x)
)
LegendreQ

(
1
4 ,

3
4 , cos (2x)

)

3 Solution by Mathematica
Time used: 10.109 (sec). Leaf size: 58� �
DSolve[y''[x] == -2*y[x] + Cot[2*x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c1 cos(2x)−

2
3c2 cos

3
2 (x)

(
cos(2x) 2F1

(
1
4 ,

3
4;

7
4; cos

2(x)
)
+ 3 sin2(x)3/4

)
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53.3.431 problem 1432
Internal problem ID [9011]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1432.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + cos(x)y′
sin(x) + (−17(sin2(x))− 1) y

4 sin(x)2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 25� �
dsolve(diff(diff(y(x),x),x) = -1/sin(x)*cos(x)*diff(y(x),x)-1/4*(-17*sin(x)^2-1)/sin(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1 sinh (2x)√
sin(x)

+ c2 cosh (2x)√
sin(x)

3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 33� �
DSolve[y''[x] == -1/4*(Csc[x]^2*(-1 - 17*Sin[x]^2)*y[x]) - Cot[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2x(c2e4x + 4c1)
4
√
sin(x)
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53.3.432 problem 1433
Internal problem ID [9012]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1433.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Solve

y′′ + y′ sin(x)
cos(x) + (2x2 + x2(sin2(x))− 24(cos2(x))) y

4x2 cos(x)2 −
(√

cos (x)
)
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 32� �
dsolve(diff(diff(y(x),x),x) = -sin(x)/cos(x)*diff(y(x),x)-1/4*(2*x^2+x^2*sin(x)^2-24*cos(x)^2)/x^2/cos(x)^2*y(x)+cos(x)^(1/2),y(x), singsol=all)� �

y(x) =
(√

cos (x)
)
c2

x2 +
(√

cos (x)
)
x3c1 −

(√
cos (x)

)
x2

4

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 34� �
DSolve[y''[x] == Sqrt[Cos[x]] - (Sec[x]^2*(2*x^2 - 24*Cos[x]^2 + x^2*Sin[x]^2)*y[x])/(4*x^2) - Tan[x]*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x4(−5 + 4c2x) + 20c1)
√
cos(x)

20x2
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53.3.433 problem 1434
Internal problem ID [9013]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1434.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + b cos(x)y′
sin(x)a + (c(cos2(x)) + d cos(x) + e) y

a sin(x)2 = 0

3 Solution by Maple
Time used: 0.232 (sec). Leaf size: 567� �
dsolve(diff(diff(y(x),x),x) = -b/sin(x)*cos(x)/a*diff(y(x),x)-(c*cos(x)^2+d*cos(x)+e)/a/sin(x)^2*y(x),y(x), singsol=all)� �
y(x)

= c1
(
sin−a+b

2a (x)
)
hypergeom

([√
a2 + (−2b− 4c− 4d− 4e) a+ b2 + 2i

√
4ca− b2 −

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2 + 2a

4a ,

−2i
√
4ca− b2 +

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2 −

√
a2 + (−2b− 4c− 4d− 4e) a+ b2 − 2a

4a

]
,

[
−−2a+

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2

2a

]
,
cos(x)

2

+ 1
2

)(
cos(x)

2 − 1
2

) 2a+
√

a2+(−2b−4c−4d−4e)a+b2
4a

(2 cos(x) + 2)−
−2a+

√
a2+(−2b−4c+4d−4e)a+b2

4a

+c2
(
sin−a+b

2a (x)
)
hypergeom

([√
a2 + (−2b− 4c− 4d− 4e) a+ b2 − 2i

√
4ca− b2 +

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2 + 2a

4a ,

√
a2 + (−2b− 4c− 4d− 4e) a+ b2 + 2i

√
4ca− b2 +

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2 + 2a

4a

]
,

[
2a+

√
a2 + (−2b− 4c+ 4d− 4e) a+ b2

2a

]
,
cos(x)

2

+ 1
2

)(
cos(x)

2 − 1
2

) 2a+
√

a2+(−2b−4c−4d−4e)a+b2
4a

(2 cos(x) + 2)
2a+

√
a2+(−2b−4c+4d−4e)a+b2

4a

3 Solution by Mathematica
Time used: 42.051 (sec). Leaf size: 1596424� �
DSolve[y''[x] == -(((e + d*Cos[x] + c*Cos[x]^2)*Csc[x]^2*y[x])/a) - (b*Cot[x]*y'[x])/a,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.434 problem 1435
Internal problem ID [9014]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1435.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 4 sin (3x) y
sin(x)3 = 0

3 Solution by Maple
Time used: 0.061 (sec). Leaf size: 41� �
dsolve(diff(diff(y(x),x),x) = -4*sin(3*x)/sin(x)^3*y(x),y(x), singsol=all)� �

y(x) = c1
(√

sin (x)
)
LegendreP

(
−1
2 + 4i, i

√
47
2 , cos(x)

)

+ c2
(√

sin (x)
)
LegendreQ

(
−1
2 + 4i, i

√
47
2 , cos(x)

)

3 Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 61� �
DSolve[y''[x] == -4*Csc[x]^3*Sin[3*x]*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√

− sin2(x)
(
c1P

i
√
47
2

− 1
2+4i(cos(x)) + c2Q

i
√
47
2

− 1
2+4i(cos(x))

)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.435 problem 1436
Internal problem ID [9015]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1436.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (4v(v + 1) (sin2(x))− (cos2(x)) + 2− 4n2) y
4 sin(x)2 = 0

3 Solution by Maple
Time used: 0.146 (sec). Leaf size: 140� �
dsolve(diff(diff(y(x),x),x) = -1/4*(4*v*(v+1)*sin(x)^2-cos(x)^2+2-4*n^2)/sin(x)^2*y(x),y(x), singsol=all)� �
y(x)

=
c1(2 cos (2x) + 2)

1
4 hypergeom

([
−v

2 +
n
2 ,

1
2 +

v
2 +

n
2

]
,
[1
2

]
, cos(2x)2 + 1

2

)(
cos(2x)

2 − 1
2

)n
2 √−2 cos (2x) + 2√

sin (2x)

+
c2(2 cos (2x) + 2)

3
4 hypergeom

([
1 + v

2 +
n
2 ,

1
2 −

v
2 +

n
2

]
,
[3
2

]
, cos(2x)2 + 1

2

)(
cos(2x)

2 − 1
2

)n
2 √−2 cos (2x) + 2√

sin (2x)

3 Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 33� �
DSolve[y''[x] == -1/4*(Csc[x]^2*(2 - 4*n^2 - Cos[x]^2 + 4*v*(1 + v)*Sin[x]^2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4
√

− sin2(x) (c1P n
v (cos(x)) + c2Q

n
v (cos(x)))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.436 problem 1437
Internal problem ID [9016]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1437.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (3(sin2(x)) + 1) y′
cos(x) sin(x) − y(sin2(x))

cos(x)2 = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x) = (3*sin(x)^2+1)/cos(x)/sin(x)*diff(y(x),x)+sin(x)^2/cos(x)^2*y(x),y(x), singsol=all)� �

y(x) = c1

(
cos− 3

2+
√
13
2 (x)

)
+ c2

(
cos− 3

2−
√
13
2 (x)

)

3 Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 36� �
DSolve[y''[x] == Tan[x]^2*y[x] + Csc[x]*Sec[x]*(1 + 3*Sin[x]^2)*y'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cos− 3
2−

√
13
2 (x)

(
c2 cos

√
13 (x) + c1

)

11550



53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.437 problem 1438
Internal problem ID [9017]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1438.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (−a(cos2(x)) (sin2(x))−m(m− 1) (sin2(x))− n(−1 + n) (cos2(x))) y
cos(x)2 sin(x)2 = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 105� �
dsolve(diff(diff(y(x),x),x) = -(-a*cos(x)^2*sin(x)^2-m*(m-1)*sin(x)^2-n*(n-1)*cos(x)^2)/cos(x)^2/sin(x)^2*y(x),y(x), singsol=all)� �
y(x) = c1(cosm(x)) (sinn(x)) hypergeom

([
n

2 + m

2 + i
√
a

2 ,
n

2 + m

2 − i
√
a

2

]
,

[
1
2

+m

]
, cos2(x)

)
+ c2

(
cos−m+1(x)

)
(sinn(x)) hypergeom

([
n

2 − m

2 + i
√
a

2 + 1
2 ,

n

2

− m

2 − i
√
a

2 + 1
2

]
,

[
3
2 −m

]
, cos2(x)

)

3 Solution by Mathematica
Time used: 0.635 (sec). Leaf size: 158� �
DSolve[y''[x] == -(Csc[x]^2*Sec[x]^2*((1 - n)*n*Cos[x]^2 - (-1 + m)*m*Sin[x]^2 - a*Cos[x]^2*Sin[x]^2)*y[x]),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(−1)−m cos2(x) 1

4−
m
2 (− sin2(x))n/2

(
c1(−1)m cos2(x)m 2F1

(1
2

(
m+ n−

√
−a

)
, 12
(
m+ n+

√
−a

)
;m+ 1

2 ; cos
2(x)

)
+ ic2

√
cos2(x) 2F1

(1
2

(
−m+ n−

√
−a + 1

)
, 12
(
−m+ n+

√
−a + 1

)
; 32 −m; cos2(x)

))√
cos(x)
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.438 problem 1439
Internal problem ID [9018]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1439.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − φ′(x)y′
φ(x)− φ(a) +

(
−n(n+ 1) (φ(x)− φ(a))2 +D(2)(φ) (a)

)
y

φ(x)− φ(a) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x) = diff(phi(x),x)/(phi(x)-phi(a))*diff(y(x),x)-(-n*(n+1)*(phi(x)-phi(a))^2+(D@@2)(phi)(a))/(phi(x)-phi(a))*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == (Derivative[1][phi][x]*y'[x])/(-phi[a] + phi[x]) - (y[x]*(-(n*(1 + n)*(-phi[a] + phi[x])^2) + Derivative[2][phi][a]))/(-phi[a] + phi[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.439 problem 1440
Internal problem ID [9019]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1440.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (φ(x3)− φ′(x)φ(x)− φ′′(x)) y′
φ′(x) + φ(x)2 + (φ′(x)2 − φ(x)2φ′(x)− φ′′(x)φ(x)) y

φ′(x) + φ(x)2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x) = -(phi(x^3)-phi(x)*diff(phi(x),x)-diff(diff(phi(x),x),x))/(diff(phi(x),x)+phi(x)^2)*diff(y(x),x)-(diff(phi(x),x)^2-phi(x)^2*diff(phi(x),x)-phi(x)*diff(diff(phi(x),x),x))/(diff(phi(x),x)+phi(x)^2)*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -((y'[x]*(phi[x^3] - phi[x]*Derivative[1][phi][x] - Derivative[2][phi][x]))/(phi[x]^2 + Derivative[1][phi][x])) - (y[x]*(-(phi[x]^2*Derivative[1][phi][x]) + Derivative[1][phi][x]^2 - phi[x]*Derivative[2][phi][x]))/(phi[x]^2 + Derivative[1][phi][x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.440 problem 1441
Internal problem ID [9020]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1441.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
2 sn(x|k) cn(x|k) dn(x|k) y′ − 2

(
1− 2(k2 + 1) sn(a|k)2 + 3k2sn(a|k)4

)
y

sn (x|k)2 − sn (a|k)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x) = (2*JacobiSN(x,k)*JacobiCN(x,k)*JacobiDN(x,k)*diff(y(x),x)-2*(1-2*(k^2+1)*JacobiSN(a,k)^2+3*k^2*JacobiSN(a,k)^4)*y(x))/(JacobiSN(x,k)^2-JacobiSN(a,k)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -(-JacobiSN[a, k]^2 + JacobiSN[x, k]^2)^(-1) - ((2 - 4*(1 + k^2)*JacobiSN[a, k]^2 + 6*k^2*JacobiSN[a, k]^4)*y[x])/(-JacobiSN[a, k]^2 + JacobiSN[x, k]^2) - ((-(JacobiCN[x, k]*JacobiDN[x, k]) - 2*JacobiSN[x, k])*y'[x])/(-JacobiSN[a, k]^2 + JacobiSN[x, k]^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.441 problem 1442
Internal problem ID [9021]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1442.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′

f(x) −
y

f(x) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x) = -x/f(x)*diff(y(x),x)+1/f(x)*y(x),y(x), singsol=all)� �

y(x) = c1

(∫
e
∫ −2− x2

f(x)
x

dxdx

)
x+ xc2

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 45� �
DSolve[y''[x] == y[x]/f[x] - (x*y'[x])/f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

c2

∫ x

1

exp
(
−
∫ K[2]
1

K[1]
f(K[1])dK[1]

)
K[2]2 dK[2] + c1
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.442 problem 1443
Internal problem ID [9022]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1443.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + f ′(x)y′
2f(x) + g(x)y

f(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x) = -1/2*diff(f(x),x)*diff(y(x),x)/f(x)-g(x)/f(x)*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -((g[x]*y[x])/f[x]) - (Derivative[1][f][x]*y'[x])/(2*f[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.443 problem 1444
Internal problem ID [9023]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1444.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ − af ′(x)y′
f(x) + bf(x)2a+1y

f(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x) = a*diff(f(x),x)/f(x)*diff(y(x),x)-b*f(x)^(2*a+1)/f(x)*y(x),y(x), singsol=all)� �

y(x) = c1e
∫
if(x)a

√
b dx + c2e−

(∫
if(x)a

√
b dx

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x] == -(b*f[x]^(2*a)*y[x]) - (a*Derivative[1][f][x]*y'[x])/f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.444 problem 1445
Internal problem ID [9024]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1445.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (2f(x)g′(x)2g(x)− (g(x)2 − 1) (f(x)g′′(x) + 2f ′(x)g′(x))) y′
f(x)g′(x) (g(x)2 − 1) + ((g(x)2 − 1) (f ′(x) (f(x)g′′(x) + 2f ′(x)g′(x))− f(x)f ′′(x)g′(x))− (2g(x)f ′(x) + v(v + 1) f(x)g′(x)) f(x)g′(x)2) y

f(x)2g′(x) (g(x)2 − 1) = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x) = -(2*f(x)*diff(g(x),x)^2*g(x)-(g(x)^2-1)*(f(x)*diff(diff(g(x),x),x)+2*diff(f(x),x)*diff(g(x),x)))/f(x)/diff(g(x),x)/(g(x)^2-1)*diff(y(x),x)-((g(x)^2-1)*(diff(f(x),x)*(f(x)*diff(diff(g(x),x),x)+2*diff(f(x),x)*diff(g(x),x))-f(x)*diff(diff(f(x),x),x)*diff(g(x),x))-(2*diff(f(x),x)*g(x)+v*(v+1)*f(x)*diff(g(x),x))*f(x)*diff(g(x),x)^2)/f(x)^2/diff(g(x),x)/(g(x)^2-1)*y(x),y(x), singsol=all)� �

y(x) = c1 LegendreP (v, g(x)) f(x) + c2 LegendreQ (v, g(x)) f(x)

3 Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 23� �
DSolve[y''[x] == -((y'[x]*(2*f[x]*g[x]*Derivative[1][g][x]^2 - (-1 + g[x]^2)*(2*Derivative[1][f][x]*Derivative[1][g][x] + f[x]*Derivative[2][g][x])))/(f[x]*(-1 + g[x]^2)*Derivative[1][g][x])) - (y[x]*(-(f[x]*Derivative[1][g][x]^2*(2*g[x]*Derivative[1][f][x] + v*(1 + v)*f[x]*Derivative[1][g][x])) + (-1 + g[x]^2)*(-(f[x]*Derivative[1][g][x]*Derivative[2][f][x]) + Derivative[1][f][x]*(2*Derivative[1][f][x]*Derivative[1][g][x] + f[x]*Derivative[2][g][x]))))/(f[x]^2*(-1 + g[x]^2)*Derivative[1][g][x]),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → f(x)(c1Pv(g(x)) + c2Qv(g(x)))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.445 problem 1446
Internal problem ID [9025]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1446.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x
+ (x− 1) y

x4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 28� �
dsolve(diff(diff(y(x),x),x) = -1/x*diff(y(x),x)-(x-1)/x^4*y(x),y(x), singsol=all)� �

y(x) = c1e−
1
x + c2e−

1
x expIntegral

(
1,−2

x

)

3 Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 26� �
DSolve[y''[x] == -(((-1 + x)*y[x])/x^4) - y'[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−1/x
(
c1 − c2Ei

(
2
x

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.446 problem 1447
Internal problem ID [9026]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1447.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′

x
+ (−x− 1) y

x4 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 24� �
dsolve(diff(diff(y(x),x),x) = -1/x*diff(y(x),x)-(-x-1)/x^4*y(x),y(x), singsol=all)� �

y(x) = c1e
1
x + c2e

1
x expIntegral

(
1, 2

x

)

3 Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24� �
DSolve[y''[x] == -(((-1 - x)*y[x])/x^4) - y'[x]/x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1
x

(
c1 − c2Ei

(
−2
x

))
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53.3. Chapter 2, linear second order CHAPTER 53. DIFFERENTIAL . . .

53.3.447 problem 1448
Internal problem ID [9027]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 2, linear second order
Problem number: 1448.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + b2y

(−a2 + x2)2
= 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 87� �
dsolve(diff(diff(y(x),x),x) = -b^2/(-a^2+x^2)^2*y(x),y(x), singsol=all)� �

y(x) = c1
√

(a− x) (x+ a)
(
a− x

x+ a

)√
a2−b2
2a

+ c2
√

(a− x) (x+ a)
(
a− x

x+ a

)−
√
a2−b2
2a

3 Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 127� �
DSolve[y''[x] == -((b^2*y[x])/(-a^2 + x^2)^2),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2(x− a)

1
2−

1
2

√
1− b2

a2 (a+ x)
1
2−

1
2

√
1− b2

a2

2c1(x− a)
√

1− b2
a2 − c2(a+ x)

√
1− b2

a2

a

√
1− b2

a2
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53.4. Chapter 3, linear third order CHAPTER 53. DIFFERENTIAL . . .

53.4 Chapter 3, linear third order
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53.4.1 problem 1449
Internal problem ID [9028]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1449.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − λy = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 53� �
dsolve(diff(diff(diff(y(x),x),x),x)-lambda*y(x)=0,y(x), singsol=all)� �

y(x) = c1e

(
−λ

1
3
2 − i

√
3 λ

1
3

2

)
x

+ c2e

(
−λ

1
3
2 + i

√
3 λ

1
3

2

)
x

+ c3eλ
1
3 x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 53� �
DSolve[-(\[Lambda]*y[x]) + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
(−1)2/3 3√λ x + c2e

− 3√−1 3√λ x + c3e
3√λ x
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53.4.2 problem 1450
Internal problem ID [9029]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1450.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ + ya x3 − bx = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 2294� �
dsolve(diff(diff(diff(y(x),x),x),x)+y(x)*a*x^3-b*x=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 8.758 (sec). Leaf size: 2427� �
DSolve[-(b*x) + a*x^3*y[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.4.3 problem 1451
Internal problem ID [9030]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1451.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − a xby = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 114� �
dsolve(diff(diff(diff(y(x),x),x),x)-a*x^b*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
b+ 1
b+ 3 ,

b+ 2
b+ 3

]
,
a xb+3

(b+ 3)3
)

+ c2x hypergeom
(
[] ,
[
b+ 4
b+ 3 ,

b+ 2
b+ 3

]
,
a xb+3

(b+ 3)3
)

+ c3x
2 hypergeom

(
[] ,
[
b+ 5
b+ 3 ,

b+ 4
b+ 3

]
,
a xb+3

(b+ 3)3
)

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 164� �
DSolve[-(a*x^b*y[x]) + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−1)
1

b+3 (b+ 3)−
6

b+3xa
1

b+3

(
(−1)

1
b+3 c3xa

1
b+3 0F2

(
; 1 + 1

b+ 3 , 1 +
2

b+ 3;
axb+3

(b+ 3)3

)
+ (b+ 3)

3
b+3 c2 0F2

(
; 1− 1

b+ 3 , 1 +
1

b+ 3;
axb+3

(b+ 3)3

))
+ c1 0F2

(
; 1− 2

b+ 3 , 1−
1

b+ 3;
axb+3

(b+ 3)3

)
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53.4.4 problem 1452
Internal problem ID [9031]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1452.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + 3y′ − 4y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 35� �
dsolve(diff(diff(diff(y(x),x),x),x)+3*diff(y(x),x)-4*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e−
x
2 sin

(√
15 x

2

)
+ c3e−

x
2 cos

(√
15 x

2

)

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 49� �
DSolve[-4*y[x] + 3*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
x + e−x/2

(
c2 cos

(√
15 x

2

)
+ c1 sin

(√
15 x

2

))
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53.4.5 problem 1453
Internal problem ID [9032]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1453.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ − a2y′ − e2ax
(
sin2(x)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 230� �
dsolve(diff(diff(diff(y(x),x),x),x)-a^2*diff(y(x),x)-exp(2*a*x)*sin(x)^2=0,y(x), singsol=all)� �
y(x) =

−−108 eaxc2a8 + 108 e−axc1a
8 − 108c3a9 − 588 eaxc2a6 + 588 e−axc1a

6 + 9 e2ax cos (2x) a6 − 588c3a7 + 33 sin (2x) e2axa5 − 9 e2axa6 − 672 eaxc2a4 + 672 e−axc1a
4 − 36 e2ax cos (2x) a4 − 672c3a5 − 12 e2axa3 sin (2x)− 49 e2axa4 − 192 eaxc2a2 + 192 e−axc1a

2 − 192c3a3 − 56 e2axa2 − 16 e2ax
12 (9a6 + 49a4 + 56a2 + 16) a3

3 Solution by Mathematica
Time used: 0.636 (sec). Leaf size: 102� �
DSolve[-(E^(2*a*x)*Sin[x]^2) - a^2*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e2ax

12a3 + e2ax((4− 11a2) sin(2x)− 3a(a2 − 4) cos(2x))
4 (a2 + 1) (a2 + 4) (9a2 + 4) + c1e

ax − c2e
−ax

a
+ c3
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53.4.6 problem 1454
Internal problem ID [9033]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1454.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 2axy′ + ay = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(diff(diff(y(x),x),x),x)+2*a*x*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1AiryAi
(
−2 2

3a
1
3x

2

)2

+ c2AiryBi
(
−2 2

3a
1
3x

2

)2

+ c3AiryAi
(
−2 2

3a
1
3x

2

)
AiryBi

(
−2 2

3a
1
3x

2

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 79� �
DSolve[a*y[x] + 2*a*x*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c1Ai
(

3

√
−1
2

3
√
a x

)2

+ c3Bi
(

3

√
−1
2

3
√
a x

)2

+ c2Ai
(

3

√
−1
2

3
√
a x

)
Bi
(

3

√
−1
2

3
√
a x

)
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53.4.7 problem 1455
Internal problem ID [9034]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1455.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − x2y′′ + (a+ b− 1)xy′ − bya = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 71� �
dsolve(diff(diff(diff(y(x),x),x),x)-x^2*diff(diff(y(x),x),x)+(a+b-1)*x*diff(y(x),x)-b*y(x)*a=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−a

3 ,−
b

3

]
,

[
1
3 ,

2
3

]
,
x3

3

)
+ c2 hypergeom

([
1
3 − a

3 ,
1
3 − b

3

]
,

[
2
3 ,

4
3

]
,
x3

3

)
x

+ c3 hypergeom
([

−a

3 + 2
3 ,−

b

3 + 2
3

]
,

[
4
3 ,

5
3

]
,
x3

3

)
x2

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 127� �
DSolve[-(a*b*y[x]) + (-1 + a + b)*x*y'[x] - x^2*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3

√
−1
3 c2x 2F2

(
1
3 − a

3 ,
1
3 − b

3;
2
3 ,

4
3;

x3

3

)
+ c1 2F2

(
−a

3 ,−
b

3;
1
3 ,

2
3;

x3

3

)
+
(
−1
3

)2/3

c3x
2
2F2

(
2
3 − a

3 ,
2
3 − b

3;
4
3 ,

5
3;

x3

3

)
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53.4.8 problem 1456
Internal problem ID [9035]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1456.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + x−2+2cy′ + (−1 + c)x2c−3y = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 74� �
dsolve(diff(diff(diff(y(x),x),x),x)+x^(2*c-2)*diff(y(x),x)+(c-1)*x^(2*c-3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ
(

1
2c,

xc

2c

)2

+ c2xBesselY
(

1
2c,

xc

2c

)2

+ c3xBesselJ
(

1
2c,

xc

2c

)
BesselY

(
1
2c,

xc

2c

)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 181� �
DSolve[(-1 + c)*x^(-3 + 2*c)*y[x] + x^(-2 + 2*c)*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 1F2

(
1
2 − 1

2c ; 1−
1
c
, 1− 1

2c ;−
x2c

4c2

)
+4−1/cc−2/c

(
c3
(
x2c) 1

c
1F2

(
1
2+

1
2c ; 1+

1
2c, 1+

1
c
;−x2c

4c2

)
+2 1

c c
1
c c2
(
x2c) 1

2
/
c

1F2

(
1
2; 1−

1
2c, 1+

1
2c ;−

x2c

4c2

))
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53.4.9 problem 1457
Internal problem ID [9036]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1457.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 3(2WeierstrassP (x, g2 , g3 ) + a) y′ + by = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)-3*(2*WeierstrassP(x,g2,g3)+a)*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*y[x] - 3*(a + 2*WeierstrassP[x, {g2, g3}])*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.10 problem 1458
Internal problem ID [9037]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1458.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ +
(
−n2 + 1

)
WeierstrassP (x, g2 , g3 ) y′ + ((−n2 + 1)WeierstrassPPrime (x, g2 , g3 )− a) y

2 = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+(-n^2+1)*WeierstrassP(x,g2,g3)*diff(y(x),x)+1/2*((-n^2+1)*WeierstrassPPrime(x,g2,g3)-a)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[((-a + (1 - n^2)*WeierstrassPPrime[x, {g2, g3}])*y[x])/2 + (1 - n^2)*WeierstrassP[x, {g2, g3}]*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.11 problem 1459
Internal problem ID [9038]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1459.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − (4n(n+ 1)WeierstrassP (x, g2 , g3 ) + a) y′ − 2n(n+ 1)WeierstrassPPrime (x, g2 , g3 ) y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)-(4*n*(n+1)*WeierstrassP(x,g2,g3)+a)*diff(y(x),x)-2*n*(n+1)*WeierstrassPPrime(x,g2,g3)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-2*n*(1 + n)*WeierstrassPPrime[x, {g2, g3}]*y[x] - (a + 4*n*(1 + n)*WeierstrassP[x, {g2, g3}])*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.12 problem 1460
Internal problem ID [9039]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1460.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + (AWeierstrassP (x, g2 , g3 ) + a) y′ +BWeierstrassPPrime (x, g2 , g3 ) y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+(A*WeierstrassP(x,g2,g3)+a)*diff(y(x),x)+B*WeierstrassPPrime(x,g2,g3)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[B*WeierstrassPPrime[x, {g2, g3}]*y[x] + (a + A*WeierstrassP[x, {g2, g3}])*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.13 problem 1461
Internal problem ID [9040]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1461.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ −
(
3k2sn(z|x)2 + a

)
y′ +

(
b+ csn(z|x)2 − 3k2sn(z|x) cn(z|x) dn(z|x)

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)-(3*k^2*JacobiSN(z,x)^2+a)*diff(y(x),x)+(b+c*JacobiSN(z,x)^2-3*k^2*JacobiSN(z,x)*JacobiCN(z,x)*JacobiDN(z,x))*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(b - 3*k^2*JacobiCN[z, x]*JacobiDN[z, x]*JacobiSN[z, x] + c*JacobiSN[z, x]^2)*y[x] - (a + 3*k^2*JacobiSN[z, x]^2)*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.14 problem 1462
Internal problem ID [9041]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1462.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ −
(
6k2(sin2(x)

)
+ a
)
y′ + by = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)-(6*k^2*sin(x)^2+a)*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*y[x] - (a + 6*k^2*Sin[x]^2)*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.15 problem 1463
Internal problem ID [9042]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1463.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 2f(x)y′ + f ′(x)y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+2*f(x)*diff(y(x),x)+diff(f(x),x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*Derivative[1][f][x] + 2*f[x]*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.16 problem 1464
Internal problem ID [9043]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1464.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ − 2y′′ − 3y′ + 10y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 27� �
dsolve(diff(diff(diff(y(x),x),x),x)-2*diff(diff(y(x),x),x)-3*diff(y(x),x)+10*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−2x + c2e2x sin(x) + c3e2x cos(x)

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31� �
DSolve[10*y[x] - 3*y'[x] - 2*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3e
−2x + e2x(c2 cos(x) + c1 sin(x))
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53.4.17 problem 1465
Internal problem ID [9044]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1465.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′ − 2y′′ − a2y′ + 2a2y − sinh(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 114� �
dsolve(diff(diff(diff(y(x),x),x),x)-2*diff(diff(y(x),x),x)-a^2*diff(y(x),x)+2*a^2*y(x)-sinh(x)=0,y(x), singsol=all)� �
y(x)

= 6a3ex + 2 sinh (3x) e2xa3 − 2 cosh (3x) e2xa3 − 24a ex − 2 sinh (3x) e2xa+ 2 cosh (3x) e2xa+ 6a e−x

12a (a2 − 4) (a− 1) (a+ 1)
+ c1e2x + c2eax + c3e−ax

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 48� �
DSolve[-Sinh[x] + 2*a^2*y[x] - a^2*y'[x] - 2*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2 sinh(x) + cosh(x)
3a2 − 3 + c1e

−ax + c3e
ax + c2e

2x
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53.4.18 problem 1466
Internal problem ID [9045]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1466.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 3ay′′ + 3a2y′ − a3y − eax = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 36� �
dsolve(diff(diff(diff(y(x),x),x),x)-3*a*diff(diff(y(x),x),x)+3*a^2*diff(y(x),x)-a^3*y(x)-exp(a*x)=0,y(x), singsol=all)� �

y(x) = x3eax
6 + c1eax + c2eaxx+ c3eaxx2

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 34� �
DSolve[-E^(a*x) - a^3*y[x] + 3*a^2*y'[x] - 3*a*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6e

ax
(
x3 + 6c3x2 + 6c2x+ 6c1

)
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53.4.19 problem 1467
Internal problem ID [9046]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1467.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

y′′′ + a2y′′ + a1y′ + a0y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 644� �
dsolve(diff(diff(diff(y(x),x),x),x)+a2*diff(diff(y(x),x),x)+a1*diff(y(x),x)+a0*y(x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 84� �
DSolve[a0*y[x] + a1*y'[x] + a2*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
xRoot

[
#13+#12a2+#1a1+a0&,1

]
+ c2e

xRoot
[
#13+#12a2+#1a1+a0&,2

]
+ c3e

xRoot
[
#13+#12a2+#1a1+a0&,3

]
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53.4.20 problem 1468
Internal problem ID [9047]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1468.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − 6y′′x+ 2
(
4x2 + 2a− 1

)
y′ − 8yax = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 64� �
dsolve(diff(diff(diff(y(x),x),x),x)-6*x*diff(diff(y(x),x),x)+2*(4*x^2+2*a-1)*diff(y(x),x)-8*y(x)*a*x=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1
2 − a

4 ,
3
2 , x

2
)2

x2 + c2KummerU
(
1
2 − a

4 ,
3
2 , x

2
)2

x2

+ c3KummerM
(
1
2 − a

4 ,
3
2 , x

2
)
x2KummerU

(
1
2 − a

4 ,
3
2 , x

2
)

3 Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 57� �
DSolve[-8*a*x*y[x] + 2*(-1 + 2*a + 4*x^2)*y'[x] - 6*x*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2Ha
2
(x) 1F1

(
−a

4;
1
2;x

2
)
+ c1Ha

2
(x)2 + c3 1F1

(
−a

4;
1
2;x

2
)

2
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53.4.21 problem 1469
Internal problem ID [9048]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1469.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 3axy′′ + 3a2x2y′ + a3x3y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 37� �
dsolve(diff(diff(diff(y(x),x),x),x)+3*a*x*diff(diff(y(x),x),x)+3*a^2*x^2*diff(y(x),x)+a^3*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = e−a x2
2

(
c1 + c2e

√
3

√
a x + c3e−

√
3

√
a x
)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 68� �
DSolve[a^3*x^3*y[x] + 3*a^2*x^2*y'[x] + 3*a*x*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ax2
2 −

√
3

√
a x
(
c1e

√
3

√
a x + c3e

2
√
3

√
a x + c2

)
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53.4.22 problem 1470
Internal problem ID [9049]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1470.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

Solve

y′′′ − y′′ sin(x)− 2y′ cos(x) + y sin(x)− ln(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(diff(diff(y(x),x),x),x)-diff(diff(y(x),x),x)*sin(x)-2*diff(y(x),x)*cos(x)+y(x)*sin(x)-ln(x)=0,y(x), singsol=all)� �

y(x) =
(
c3 +

∫ (
2xc1 + c2 −

3x2

4 + x2 ln(x)
2

)
ecos(x)dx

)
e− cos(x)

3 Solution by Mathematica
Time used: 1.615 (sec). Leaf size: 57� �
DSolve[-Log[x] + Sin[x]*y[x] - 2*Cos[x]*y'[x] - Sin[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e− cos(x)
(∫ x

1

1
4e

cos(K[1])(2 log(K[1])K[1]2 − 3K[1]2 + 4c1K[1] + 4c2
)
dK[1] + c3

)
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53.4.23 problem 1471
Internal problem ID [9050]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1471.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + f(x)y′′ + y′ + f(x)y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 36� �
dsolve(diff(diff(diff(y(x),x),x),x)+f(x)*diff(diff(y(x),x),x)+diff(y(x),x)+f(x)*y(x)=0,y(x), singsol=all)� �

y(x) = eix
(∫

e−2ix
(∫

c3e
∫
(i−f(x))dxdx+ c2

)
dx+ c1

)

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 78� �
DSolve[f[x]*y[x] + y'[x] + f[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eix

(
c3

∫ x

1
e−2iK[3]

∫ K[3]

1
exp

(∫ K[2]

1
(i− f(K[1]))dK[1]

)
dK[2]dK[3] + c1

)
+ 1

2c2(sin(x) + i cos(x))

11586



53.4. Chapter 3, linear third order CHAPTER 53. DIFFERENTIAL . . .

53.4.24 problem 1472
Internal problem ID [9051]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1472.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + f(x)
(
x2y′′ − 2y′x+ 2y

)
= 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 33� �
dsolve(diff(diff(diff(y(x),x),x),x)+f(x)*(x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+2*y(x))=0,y(x), singsol=all)� �

y(x) =
(∫ (

c1 + c2

(∫
e−
(∫ (

f(x)x2+ 3
x

)
dx
)
dx

))
dx+ c3

)
x

3 Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 85� �
DSolve[f[x]*(2*y[x] - 2*x*y'[x] + x^2*y''[x]) + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

c3

∫ x

1

exp
(
−
∫ K[2]
1 f(K[1])K[1]2dK[1]

)
K[2]2 dK[2]

− x

∫ x

1

exp
(
−
∫ K[3]
1 f(K[1])K[1]2dK[1]

)
K[3]3 dK[3]

+ c2x+ c1
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53.4.25 problem 1473
Internal problem ID [9052]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1473.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + f(x)y′′ + g(x)y′ + (f(x)g(x) + g′(x)) y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+f(x)*diff(diff(y(x),x),x)+g(x)*diff(y(x),x)+(f(x)*g(x)+diff(g(x),x))*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*(f[x]*g[x] + Derivative[1][g][x]) + g[x]*y'[x] + f[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.26 problem 1474
Internal problem ID [9053]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1474.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + 3f(x)y′′ +
(
f ′(x) + 2f(x)2 + 4g(x)

)
y′ + (4f(x)g(x) + 2g′(x)) y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+3*f(x)*diff(diff(y(x),x),x)+(diff(f(x),x)+2*f(x)^2+4*g(x))*diff(y(x),x)+(4*f(x)*g(x)+2*diff(g(x),x))*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*(4*f[x]*g[x] + 2*Derivative[1][g][x]) + (2*f[x]^2 + 4*g[x] + Derivative[1][f][x])*y'[x] + 3*f[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.27 problem 1475
Internal problem ID [9054]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1475.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

4y′′′ − 8y′′ − 11y′ − 3y + 18 ex = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 26� �
dsolve(4*diff(diff(diff(y(x),x),x),x)-8*diff(diff(y(x),x),x)-11*diff(y(x),x)-3*y(x)+18*exp(x)=0,y(x), singsol=all)� �

y(x) = ex + c1e3x + c2e−
x
2 + c3e−

x
2x

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 32� �
DSolve[18*E^x - 3*y[x] - 11*y'[x] - 8*y''[x] + 4*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex + e−x/2(c2x+ c1) + c3e
3x
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53.4.28 problem 1476
Internal problem ID [9055]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1476.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

27y′′′ − 36y′WeierstrassP (x, g2 , g3 )n2 − 2n(n+ 3) (4n− 3)WeierstrassPPrime (x, g2 , g3 ) y = 0

7 Solution by Maple� �
dsolve(27*diff(diff(diff(y(x),x),x),x)-36*n^2*WeierstrassP(x,g2,g3)*diff(y(x),x)-2*n*(n+3)*(4*n-3)*WeierstrassPPrime(x,g2,g3)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-2*n*(3 + n)*(-3 + 4*n)*y[x]*Derivative[1][phi][x] - 36*n^2*WeierstrassP[x, {g2, g3}]*y'[x] + 27*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.29 problem 1477
Internal problem ID [9056]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1477.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

xy′′′ + 3y′′ + yx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 41� �
dsolve(x*diff(diff(diff(y(x),x),x),x)+3*diff(diff(y(x),x),x)+x*y(x)=0,y(x), singsol=all)� �

y(x) =
c1e−x + c2e

x
2 sin

(√
3 x
2

)
+ c3e

x
2 cos

(√
3 x
2

)
x

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 43� �
DSolve[x*y[x] + 3*y''[x] + x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−x + c2e

3√−1 x + c3e
−(−1)2/3x

x
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53.4.30 problem 1478
Internal problem ID [9057]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1478.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

xy′′′ + 3y′′ − a x2y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 48� �
dsolve(x*diff(diff(diff(y(x),x),x),x)+3*diff(diff(y(x),x),x)-a*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
3
4 ,

5
4

]
,
a x4

64

)
+

c2 hypergeom
(
[] ,
[1
2 ,

3
4

]
, a x

4

64

)
x

+ c3x hypergeom
(
[] ,
[
5
4 ,

3
2

]
,
a x4

64

)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 90� �
DSolve[-(a*x^2*y[x]) + 3*y''[x] + x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→
(2− 2i)c1 0F2

(
; 12 ,

3
4 ;

ax4

64

)
4
√
a x

+c2 0F2

(
; 34 ,

5
4;

ax4

64

)
+
(
1
4+

i

4

)
4
√
a c3x 0F2

(
; 54 ,

3
2;

ax4

64

)
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53.4.31 problem 1479
Internal problem ID [9058]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1479.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

xy′′′ + (a+ b) y′′ − y′x− ay = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 92� �
dsolve(x*diff(diff(diff(y(x),x),x),x)+(a+b)*diff(diff(y(x),x),x)-x*diff(y(x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([a

2

]
,

[
1
2 ,

a

2 + b

2

]
,
x2

4

)
+ c2x hypergeom

([
1
2 + a

2

]
,

[
3
2 ,

a

2 + b

2 + 1
2

]
,
x2

4

)
+ c3x

−a−b+2 hypergeom
([

1− b

2

]
,

[
2− b

2 − a

2 ,−
a

2 − b

2 + 3
2

]
,
x2

4

)

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 153� �
DSolve[-(a*y[x]) - x*y'[x] + (a + b)*y''[x] + x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2ic2x 1F2

(
a

2 + 1
2;

3
2 ,

a

2 + b

2 + 1
2;

x2

4

)
+ c1 1F2

(
a

2;
1
2 ,

a

2 + b

2;
x2

4

)
+ c3

(
i

2

)−a−b+2

x−a−b+2
1F2

(
1− b

2;−
a

2 − b

2 + 3
2 ,−

a

2 − b

2 + 2; x
2

4

)
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53.4.32 problem 1480
Internal problem ID [9059]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1480.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

xy′′′ − (x+ 2v) y′′ − (x− 2v − 1) y′ + (x− 1) y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 35� �
dsolve(x*diff(diff(diff(y(x),x),x),x)-(x+2*v)*diff(diff(y(x),x),x)-(x-2*v-1)*diff(y(x),x)+(x-1)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2x
v+1 BesselI (−v − 1, x) + c3x

v+1 BesselK (v + 1, x)

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 83� �
DSolve[(-1 + x)*y[x] - (-1 - 2*v + x)*y'[x] - (2*v + x)*y''[x] + x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c22−2(v+1)exG2,1
2,3

(
2x

∣∣∣∣∣ 1, v + 3
2

1, 2(v + 1), 0

)
+

√
π c32−v−1xv+1Iv+1(x)

Γ
(1
2 − v

) + c1e
x
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53.4.33 problem 1481
Internal problem ID [9060]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1481.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

Solve

xy′′′ +
(
x2 − 3

)
y′′ + 4y′x+ 2y − f(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 44� �
dsolve(x*diff(diff(diff(y(x),x),x),x)+(x^2-3)*diff(diff(y(x),x),x)+4*x*diff(y(x),x)+2*y(x)-f(x)=0,y(x), singsol=all)� �

y(x) =
(
c3 +

∫ (
2xc1 + c2 −

(∫ (∫
−f(x)dx

)
dx
))

ex2
2

x6 dx

)
e−x2

2 x5

11596
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3 Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 252� �
DSolve[-f[x] + 2*y[x] + 4*x*y'[x] + (-3 + x^2)*y''[x] + x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
240

e−
x2
2 x5

240
∫ x

1

1
240f(K[1])

2e
K[1]2

2

(
8
√
2 F

(
K[1]√
2

)
K[1]5 − 8K[1]4 + 7K[1]2 + 6

)
K[1]4 −15Ei

(
K[1]2
2

) dK[1]

+ 8
√
2π Erfi

(
x√
2

)∫ x

1
−f(K[2])K[2]dK[2] + 15Ei

(
x2

2

)∫ x

1
f(K[3])dK[3]

+ 8
√
2π c2Erfi

(
x√
2

)
+ 15c3Ei

(
x2

2

)
+ 240c1

− 30
(
x2 + 2

)
x

∫ x

1
f(K[3])dK[3]

− 16
(
x4 + x2 + 3

) ∫ x

1
−f(K[2])K[2]dK[2]− 30c3

(
x2 + 2

)
x− 16c2

(
x4 + x2 + 3

)
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53.4.34 problem 1482
Internal problem ID [9061]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1482.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

2xy′′′ + 3y′′ + yax− b = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 2292� �
dsolve(2*x*diff(diff(diff(y(x),x),x),x)+3*diff(diff(y(x),x),x)+y(x)*a*x-b=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 9.926 (sec). Leaf size: 2449� �
DSolve[-b + a*x*y[x] + 3*y''[x] + 2*x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.4.35 problem 1483
Internal problem ID [9062]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1483.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2xy′′′ − 4(x+ ν − 1) y′′ + (2x+ 6ν − 5) y′ + (1− 2ν) y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 37� �
dsolve(2*x*diff(diff(diff(y(x),x),x),x)-4*(x+nu-1)*diff(diff(y(x),x),x)+(2*x+6*nu-5)*diff(y(x),x)+(1-2*nu)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e
x
2xν BesselI

(
ν,

x

2

)
+ c3e

x
2xν BesselK

(
ν,

x

2

)
3 Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 90� �
DSolve[(1 - 2*nu)*y[x] + (-5 + 6*nu + 2*x)*y'[x] - 4*(-1 + nu + x)*y''[x] + 2*x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ 1
3e

x

(
3c2G2,1

2,3

(
x

∣∣∣∣∣ 1, 3ν − 1
2

1, 2ν, 0

)
−
2c3Γ

(5
2 − 3ν

) (
1F1
(3
2 − 3ν; 1− 2ν;−x

)
− 1
)

Γ(2− 2ν)Γ
(3
2 − ν

) +3c1

)
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53.4.36 problem 1484
Internal problem ID [9063]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1484.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2xy′′′ + 3(2ax+ k) y′′ + 6(ak + bx) y′ + (3bk + 2xc) y = 0

7 Solution by Maple� �
dsolve(2*x*diff(diff(diff(y(x),x),x),x)+3*(2*a*x+k)*diff(diff(y(x),x),x)+6*(a*k+b*x)*diff(y(x),x)+(3*b*k+2*c*x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(3*b*k + 2*c*x)*y[x] + 6*(a*k + b*x)*y'[x] + 3*(k + 2*a*x)*y''[x] + 2*x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.37 problem 1485
Internal problem ID [9064]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1485.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

Solve

(x− 2)xy′′′ − (x− 2)xy′′ − 2y′ + 2y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 47� �
dsolve((x-2)*x*diff(diff(diff(y(x),x),x),x)-(x-2)*x*diff(diff(y(x),x),x)-2*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �
y(x) = c1x

2 + c2ex + c3

(
x2 ln (x− 2)

4 − x2 ln(x)
4 + expIntegral (1, x− 2) ex−2 + x

2 + 1
2

)

3 Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 50� �
DSolve[2*y[x] - 2*y'[x] - (-2 + x)*x*y''[x] + (-2 + x)*x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2c3
(
−2ex−2Ei(2− x) + x2 tanh−1(1− x) + x+ 1

)
+ c1x

2 + c2e
x
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53.4.38 problem 1486
Internal problem ID [9065]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1486.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

(2x− 1) y′′′ − 8y′x+ 8y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 50� �
dsolve((2*x-1)*diff(diff(diff(y(x),x),x),x)-8*x*diff(y(x),x)+8*y(x)=0,y(x), singsol=all)� �

y(x) = xc1 + c2e2x

+ c3

(
−x e−1 expIntegral (1, 2x− 1)

2 + expIntegral (1, 4x− 2) e2x−2

4 + e−2x

4

)

3 Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 63� �
DSolve[8*y[x] - 8*x*y'[x] + (-1 + 2*x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

(
c3(e2xEi(2− 4x)− 2exEi(1− 2x))

e2
+ 4c1x− e−2x(4c2e4x + c3

))
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53.4.39 problem 1487
Internal problem ID [9066]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1487.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

(2x− 1) y′′′ + (4 + x) y′′ + 2y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 38� �
dsolve((2*x-1)*diff(diff(diff(y(x),x),x),x)+(x+4)*diff(diff(y(x),x),x)+2*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =

(
c3 +

∫ (2xc1+c2)e
x
2

(2x−1)
3
4

dx

)
e−x

2

(2x− 1)
1
4

3 Solution by Mathematica
Time used: 0.418 (sec). Leaf size: 66� �
DSolve[2*y'[x] + (4 + x)*y''[x] + (-1 + 2*x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1
e−

K[1]
2

(
2
√
2 c1K[1]

(2K[1]− 1)5/4 + c2L
5
4
− 1

4

(
K[1]
2 − 1

4

))
dK[1] + c3
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53.4.40 problem 1488
Internal problem ID [9067]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1488.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − 6y′ + a x2y = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 148� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-6*diff(y(x),x)+a*x^2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
a3x+ 2(−a4)

2
3
)
e
(
−a4

) 1
3 x

a

x
+

c2e−
i
(
−i+

√
3
)(

−a4
) 1
3 x

2a

(
(−a4)

2
3
√
3 − ia3x+ i(−a4)

2
3
)

x

+
c3e

i
(√

3 +i
)(

−a4
) 1
3 x

2a

(
ia3x+ (−a4)

2
3
√
3 − i(−a4)

2
3
)

x

3 Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 97� �
DSolve[a*x^2*y[x] - 6*y'[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1e

− 3√a x
(

3
√
a x+ 2

)
+ c2e

3√−1 3√a x
(

3
√
a x+ 2(−1)2/3

)
+ c3e

−(−1)2/3 3√a x
(

3
√
a x− 2 3

√
−1

)
x
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53.4.41 problem 1489
Internal problem ID [9068]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1489.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ + (x+ 1) y′′ − y = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+(x+1)*diff(diff(y(x),x),x)-y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-y[x] + (1 + x)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.42 problem 1490
Internal problem ID [9069]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1490.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x2y′′′ − y′′x+
(
x2 + 1

)
y′ = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 18� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-x*diff(diff(y(x),x),x)+(x^2+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2xBesselJ (1, x) + c3xBesselY (1, x)

3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 22� �
DSolve[(1 + x^2)*y'[x] - x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xJ1(x) + c2xY1(x) + c3
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53.4.43 problem 1491
Internal problem ID [9070]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1491.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ + 3y′′x+
(
4a2x2a + 1− 4ν2a2

)
y′ − 4a3x−1+2ay = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 88� �
dsolve(x^2*diff(y(x),x$3)+3*x*diff(y(x),x$2)+(4*a^2*x^(2*a)+1-4*nu^2*a^2)*diff(y(x),x)=4*(a^3*x^(2*a-1))*y(x),y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−1
2

]
, [−ν + 1, ν + 1] ,−x2a

)
+ c2x

−2aν hypergeom
([

−1
2 − ν

]
, [−ν + 1, 1− 2ν] ,−x2a

)
+ c3x

2aν hypergeom
([

−1
2 + ν

]
, [2ν + 1, ν + 1] ,−x2a

)

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 102� �
DSolve[(1 - 4*a^2*nu^2 + 4*a^2*x^(2*a))*y'[x] + 3*x*y''[x] + x^2*Derivative[3][y][x] == 4*a^3*x^(-1 + 2*a)*y[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(
x2a)−ν

1F2

(
−ν − 1

2; 1− 2ν, 1− ν;−x2a
)

+ c3
(
x2a)ν

1F2

(
ν − 1

2; ν + 1, 2ν + 1;−x2a
)
+ c1 1F2

(
−1
2; 1− ν, ν + 1;−x2a

)
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53.4.44 problem 1492
Internal problem ID [9071]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1492.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − 3(x−m)xy′′ +
(
2x2 + 4(n−m)x+m(2m− 1)

)
y′ − 2n(2x− 2m+ 1) y = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 39� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-3*(x-m)*x*diff(diff(y(x),x),x)+(2*x^2+4*(n-m)*x+m*(2*m-1))*diff(y(x),x)-2*n*(2*x-2*m+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM (−n,m, x)2 + c2KummerU (−n,m, x)2
+ c3KummerM (−n,m, x)KummerU (−n,m, x)

3 Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 43� �
DSolve[-2*n*(1 - 2*m + 2*x)*y[x] + (m*(-1 + 2*m) + 4*(-m + n)*x + 2*x^2)*y'[x] - 3*x*(-m + x)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2L
m−1
n (x)HypergeometricU(−n,m, x)

+ c1HypergeometricU(−n,m, x)2 + c3L
m−1
n (x)2
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53.4.45 problem 1493
Internal problem ID [9072]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1493.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

x2y′′′ + 4y′′x+
(
x2 + 2

)
y′ + 3yx− f(x) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 1851� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+4*x*diff(diff(y(x),x),x)+(x^2+2)*diff(y(x),x)+3*x*y(x)-f(x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.71 (sec). Leaf size: 310� �
DSolve[-f[x] + 3*x*y[x] + (2 + x^2)*y'[x] + 4*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(2− πxHHH0(x))

∫ x

1
9f(K[3])K[3]

16 1F2
(
3; 52 ,

5
2 ;−

1
4K[3]2

)
K[3]4−9(K[3]2+1)(πK[3]HHH0(K[3])−2)

dK[3] + xJ0(x)
(∫ x

1
9πf(K[1])

(
Y1(K[1])K[1](πK[1]HHH0(K[1])−2)+Y0(K[1])

(
−πHHH1(K[1])K[1]2+2K[1]2+2

))
2
(
9(K[1]2+1)(πK[1]HHH0(K[1])−2)−16 1F2

(
3; 52 ,

5
2 ;−

1
4K[1]2

)
K[1]4

) dK[1] + c1

)
+ 2xY0(x)

(∫ x

1
9πf(K[2])

(
J1(K[2])K[2](πK[2]HHH0(K[2])−2)+J0(K[2])

(
−πHHH1(K[2])K[2]2+2K[2]2+2

))
64 1F2

(
3; 52 ,

5
2 ;−

1
4K[2]2

)
K[2]4−36(K[2]2+1)(πK[2]HHH0(K[2])−2)

dK[2] + c2

)
+ c3(2− πxHHH0(x))

x

11609



53.4. Chapter 3, linear third order CHAPTER 53. DIFFERENTIAL . . .

53.4.46 problem 1494
Internal problem ID [9073]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1494.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x2y′′′ + 5y′′x+ 4y′ − ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 25� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+5*x*diff(diff(y(x),x),x)+4*diff(y(x),x)-ln(x)=0,y(x), singsol=all)� �

y(x) = c1 +
c2 ln(x)

x
+ c3

x
+ x(ln(x)− 2)

4

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 43� �
DSolve[-Log[x] + 4*y'[x] + 5*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (x2 − 8c2) log(x)− 2(x2 − 2c3x+ 2c1 + 4c2)
4x
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53.4.47 problem 1495
Internal problem ID [9074]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1495.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

x2y′′′ + 6y′′x+ 6y′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 16� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+6*x*diff(diff(y(x),x),x)+6*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
c2
x
+ c3

x2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23� �
DSolve[6*y'[x] + 6*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 −
2c2x+ c1

2x2

11611
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53.4.48 problem 1496
Internal problem ID [9075]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1496.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ + 6y′′x+ 6y′ + a x2y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 67� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+6*x*diff(diff(y(x),x),x)+6*diff(y(x),x)+a*x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1e

(
− (−a)

1
3

2 + i
√
3 (−a)

1
3

2

)
x

+ c2e

(
− (−a)

1
3

2 − i
√
3 (−a)

1
3

2

)
x

+ c3e(−a)
1
3 x

x2

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 58� �
DSolve[a*x^2*y[x] + 6*y'[x] + 6*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
− 3√a x + c2e

3√−1 3√a x + c3e
−(−1)2/3 3√a x

x2
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53.4.49 problem 1497
Internal problem ID [9076]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1497.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − 3(p+ q)xy′′ + 3p(3q + 1) y′ − x2y = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 77� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-3*(p+q)*x*diff(diff(y(x),x),x)+3*p*(3*q+1)*diff(y(x),x)-x^2*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
−q + 1

3 ,−p+ 2
3

]
,
x3

27

)
+ c2x

2+3q hypergeom
(
[] ,
[
q + 5

3 ,
4
3 + q − p

]
,
x3

27

)
+ c3x

3p+1 hypergeom
(
[] ,
[
p+ 4

3 ,
2
3 − q + p

]
,
x3

27

)

3 Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 127� �
DSolve[-(x^2*y[x]) + 3*p*(1 + 3*q)*y'[x] - 3*(p + q)*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F2

(
; 23 − p,

1
3 − q; x

3

27

)
+ c2(−1)p+ 1

33−3p−1x3p+1
0F2

(
; p+ 4

3 , p− q + 2
3;

x3

27

)
+ c3(−1)q+ 2

33−3q−2x3q+2
0F2

(
; q + 5

3 ,−p+ q + 4
3;

x3

27

)
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53.4.50 problem 1498
Internal problem ID [9077]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1498.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − 2(n+ 1)xy′′ +
(
a x2 + 6n

)
y′ − 2yax = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 53� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-2*(n+1)*x*diff(diff(y(x),x),x)+(a*x^2+6*n)*diff(y(x),x)-2*y(x)*a*x=0,y(x), singsol=all)� �

y(x) = c1x
n+ 1

2 BesselJ
(
−n− 1

2 , x
√
a

)
+ c2x

n+ 1
2 BesselY

(
−n− 1

2 , x
√
a

)
+ c3

(
a x2 + 4n− 2

)
3 Solution by Mathematica
Time used: 6.266 (sec). Leaf size: 353� �
DSolve[-2*a*x*y[x] + (6*n + a*x^2)*y'[x] - 2*(1 + n)*x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−n− 3
2

πc34nx4 sec(πn)Γ
(
3
2 − n

)(√
a x
)−n− 1

2 Jn+ 1
2

(√
a x
)

1F̃2

(
3
2 − n; 12 − n,

5
2

− n;−ax2

4

)

+
Yn+ 1

2

(√
a x
) (

2πc3(4n2 − 1)
(√

a x
)n+ 1

2 + a2n+ 1
2Γ
(
n+ 3

2

) (
2ac2xn+ 1

2 − π
√
a c3x

3Jn− 1
2

(√
a x
)
− 2πc3x2Jn− 3

2

(√
a x
)))

+ Jn+ 1
2

(√
a x
) (

2πc3(4n2 − 1) tan(πn)
(√

a x
)n+ 1

2 + a2n+ 1
2Γ
(
n+ 3

2

) (
2ac1xn+ 1

2 − π
√
a c3x

3 tan(πn)Jn− 1
2

(√
a x
)
− 2πc3x2 tan(πn)Jn− 3

2

(√
a x
)))

a2Γ
(
n+ 3

2

)
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53.4.51 problem 1499
Internal problem ID [9078]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1499.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ −
(
x2 − 2x

)
y′′ −

(
x2 + ν2 − 1

4

)
y′ +

(
x2 − 2x+ ν2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 25� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-(x^2-2*x)*diff(diff(y(x),x),x)-(x^2+nu^2-1/4)*diff(y(x),x)+(x^2-2*x+nu^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2
√
x BesselI (ν, x) + c3

√
x BesselK (ν, x)

3 Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 83� �
DSolve[(-1/4 + nu^2 - 2*x + x^2)*y[x] - (-1/4 + nu^2 + x^2)*y'[x] - (-2*x + x^2)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c22−ν− 1
2 exG2,1

2,3

(
2x

∣∣∣∣∣ 1, 0
1
2 − ν, ν + 1

2 , 0

)
+

√
π c32−ν

√
x Iν(x)

Γ
(3
2 − ν

) + c1e
x
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53.4.52 problem 1500
Internal problem ID [9079]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1500.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − (x+ ν)xy′′ + ν(2x+ 1) y′ − ν(x+ 1) y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 55� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-(x+nu)*x*diff(diff(y(x),x),x)+nu*(2*x+1)*diff(y(x),x)-nu*(x+1)*y(x)=0,y(x), singsol=all)� �
y(x) = exc1 + c2x

ν
2+

1
2 BesselJ

(
−ν − 1, 2

√
ν

√
x
)
+ c3x

ν
2+

1
2 BesselY

(
−ν − 1, 2

√
ν

√
x
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(nu*(1 + x)*y[x]) + nu*(1 + 2*x)*y'[x] - x*(v + x)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.53 problem 1501
Internal problem ID [9080]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1501.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ − 2
(
x2 − x

)
y′′ +

(
x2 − 2x+ 1

4 − ν2
)
y′ +

(
ν2 − 1

4

)
y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 37� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-2*(x^2-x)*diff(diff(y(x),x),x)+(x^2-2*x+1/4-nu^2)*diff(y(x),x)+(nu^2-1/4)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e
x
2
√
x BesselI

(
ν,

x

2

)
+ c3e

x
2
√
x BesselK

(
ν,

x

2

)
3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 76� �
DSolve[(-1/4 + nu^2)*y[x] + (1/4 - nu^2 - 2*x + x^2)*y'[x] - 2*(-x + x^2)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex

(
c2G

2,1
2,3

(
x

∣∣∣∣∣ 1, 0
1
2 − ν, ν + 1

2 , 0

)
+ c1

)
+

√
π c3e

x/2√x Iν
(
x
2

)
Γ
(3
2 − ν

)
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53.4.54 problem 1502
Internal problem ID [9081]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1502.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2y′′′ −
(
x4 − 6x

)
y′′ −

(
2x3 − 6

)
y′ + 2x2y = 0

3 Solution by Maple
Time used: 0.042 (sec). Leaf size: 110� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)-(x^4-6*x)*diff(diff(y(x),x),x)-(2*x^3-6)*diff(y(x),x)+2*x^2*y(x)=0,y(x), singsol=all)� �
y(x) = c1

x2

+
c2
(∫

ex3
6
√
x
(
BesselI

(
−5

6 ,−
x3

6

)
x3 + BesselI

(
1
6 ,−

x3

6

)
x3 − 2BesselI

(
1
6 ,−

x3

6

))
dx
)

x2

+
c3
(∫

−ex3
6
√
x
(
−BesselK

(
5
6 ,−

x3

6

)
x3 + BesselK

(
1
6 ,−

x3

6

)
x3 − 2BesselK

(
1
6 ,−

x3

6

))
dx
)

x2

3 Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 75� �
DSolve[2*x^2*y[x] - (-6 + 2*x^3)*y'[x] - (-6*x + x^4)*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2 2F2

(
−2

3 ,
1
3 ;

2
3 ,

4
3 ;

x3

3

)
x

+ 1
2

3

√
−1
3 c3 2F2

(
−1
3 ,

2
3;

4
3 ,

5
3;

x3

3

)
+ c1

x2
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53.4.55 problem 1503
Internal problem ID [9082]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1503.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

(
x2 + 1

)
y′′′ + 8y′′x+ 10y′ − 3 + 1

x2 − 2 ln(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 86� �
dsolve((x^2+1)*diff(diff(diff(y(x),x),x),x)+8*x*diff(diff(y(x),x),x)+10*diff(y(x),x)-3+1/x^2-2*ln(x)=0,y(x), singsol=all)� �

y(x) = x2(x2 + 2) c1
(x2 + 1)2

+ x(x2 + 3) c2
(x2 + 1)2

+ c3

(x2 + 1)2

+ x(45x4 ln(x)− 9x4 + 150x2 ln(x)− 50x2 + 225 ln(x)− 225)
225 (x2 + 1)2

3 Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 61� �
DSolve[-3 + x^(-2) - 2*Log[x] + 10*y'[x] + 8*x*y''[x] + (1 + x^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −36x5 + 100x3 − 300c2(x2 + 3)x+ 60(3x4 + 10x2 + 15)x log(x)− 225c1
900 (x2 + 1)2

+ c3
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53.4.56 problem 1504
Internal problem ID [9083]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1504.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve (
x2 + 2

)
y′′′ − 2y′′x+

(
x2 + 2

)
y′ − 2yx = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 18� �
dsolve((x^2+2)*diff(diff(diff(y(x),x),x),x)-2*x*diff(diff(y(x),x),x)+(x^2+2)*diff(y(x),x)-2*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2 cos(x) + c3 sin(x)

3 Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 41� �
DSolve[-2*x*y[x] + (2 + x^2)*y'[x] - 2*x*y''[x] + (2 + x^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4
(
2c1x2 − c3e

ix + 2c2(sin(x) + i cos(x))
)
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53.4.57 problem 1505
Internal problem ID [9084]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1505.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2x(x− 1) y′′′ + 3(2x− 1) y′′ + (2ax+ b) y′ + ay = 0

3 Solution by Maple
Time used: 0.06 (sec). Leaf size: 79� �
dsolve(2*x*(x-1)*diff(diff(diff(y(x),x),x),x)+3*(2*x-1)*diff(diff(y(x),x),x)+(2*a*x+b)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1MathieuC
(
−a

2 − b

2 + 1, a4 , arccos
(√

x
))2

+ c2MathieuS
(
−a

2 − b

2 + 1, a4 , arccos
(√

x
))2

+ c3MathieuC
(
−a

2 − b

2

+ 1, a4 , arccos
(√

x
))

MathieuS
(
−a

2 − b

2 + 1, a4 , arccos
(√

x
))

3 Solution by Mathematica
Time used: 60.213 (sec). Leaf size: 115� �
DSolve[a*y[x] + (b + 2*a*x)*y'[x] + 3*(-1 + 2*x)*y''[x] + 2*(-1 + x)*x*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x)→ c3MathieuC
[
−a

2−
b

2+1, a4 ,ArcCos
(√

x
)]

MathieuS
[
−a

2−
b

2+1, a4 ,ArcCos
(√

x
)]

+ c1MathieuC
[
−a

2 − b

2 + 1, a4 ,ArcCos
(√

x
)]2

+ c2MathieuS
[
−a

2 − b

2 + 1, a4 ,ArcCos
(√

x
)]2
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53.4.58 problem 1506
Internal problem ID [9085]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1506.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

Solve

4x2y′′′ +
(
x2 + 14x− 1

)
y′′ + 4(x+ 1) y′ + 2y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve(4*x^2*diff(diff(diff(y(x),x),x),x)+(x^2+14*x-1)*diff(diff(y(x),x),x)+4*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)� �

y(x) =
(
c3 +

∫ (2xc1 + c2) e
x
4 e 1

4x

4x 5
2

dx

)
e−x

4 e− 1
4x
√
x

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 126� �
DSolve[2*y[x] + 4*(1 + x)*y'[x] + (-1 + 14*x + x^2)*y''[x] + 4*x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
(x+1)2

4x
√
x

√
e c2

∫ x

1

e
K[1]2+1
4K[1]

K[1]5/2dK[1]−
√
π c3

(
eErfi

(
1− x

2
√
x

)
+ Erfi

(
x+ 1
2
√
x

))

+
√
e c1 + i(e− 1)

√
π c3
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53.4.59 problem 1507
Internal problem ID [9086]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1507.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _nonhomogeneous]]

Solve

(ax+ b)xy′′′ + (αx+ β) y′′ + y′x+ y − f(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 1419� �
dsolve((a*x+b)*x*diff(diff(diff(y(x),x),x),x)+(alpha*x+beta)*diff(diff(y(x),x),x)+x*diff(y(x),x)+y(x)-f(x)=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 6.638 (sec). Leaf size: 1650� �
DSolve[-f[x] + y[x] + x*y'[x] + (\[Beta] + \[Alpha]*x)*y''[x] + x*(b + a*x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ x−β
b (b+ ax)−α

a
+β

b
+2

HeunC
[
bαβ − aβ(b+ β)

ab2
,− b

a2
,
β

b
− 1,−α

a
+ β

b
+ 3, 0,−ax

b

]c1

+
∫ x

1
HeunC

[
2α
a
−6,− b

a2
, 3−β

b
,−α

a
+β

b
+3, 0,−aK[2]

b

]
dK[2]

c3+
∫ x

1
− bf(K[5])(b+ aK[5])α

a
−β

b
−3

HeunC
[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[5]

b

] (
(2b− β)HeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
+ aHeunCPrime

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
K[5]

)
− aHeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
HeunCPrime

[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
K[5]

dK[5]


+
∫ x

1

bf(K[3])(b+ aK[3])α
a
−β

b
−3 ∫ K[3]

1 HeunC
[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[2]

b

]
dK[2]

HeunC
[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[3]

b

] (
(2b− β)HeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[3]

b

]
+ aHeunCPrime

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[3]

b

]
K[3]

)
− aHeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[3]

b

]
HeunCPrime

[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[3]

b

]
K[3]

dK[3]

x
β
b

+ HeunC
[
2α
a

− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−ax

b

]c2

−
∫ x

1
HeunC

[
bαβ − aβ(b+ β)

ab2
,− b

a2
,
β

b
−1,−α

a
+β

b
+3, 0,−aK[1]

b

]
K[1]

β
b
−2dK[1]

c3+
∫ x

1
− bf(K[5])(b+ aK[5])α

a
−β

b
−3

HeunC
[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[5]

b

] (
(2b− β)HeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
+ aHeunCPrime

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
K[5]

)
− aHeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
HeunCPrime

[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[5]

b

]
K[5]

dK[5]


+
∫ x

1

−
bf(K[4])(b+ aK[4])α

a
−β

b
−3 ∫ K[4]

1 HeunC
[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[1]

b

]
K[1]βb −2dK[1]

HeunC
[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[4]

b

] (
(2b− β)HeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[4]

b

]
+ aHeunCPrime

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[4]

b

]
K[4]

)
− aHeunC

[
bαβ−aβ(b+β)

ab2
,− b

a2
, β
b
− 1,−α

a
+ β

b
+ 3, 0,−aK[4]

b

]
HeunCPrime

[
2α
a
− 6,− b

a2
, 3− β

b
,−α

a
+ β

b
+ 3, 0,−aK[4]

b

]
K[4]

dK[4]

x2
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53.4.60 problem 1508
Internal problem ID [9087]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1508.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 +
(
−ν2 + 1

)
xy′ +

(
a x3 + ν2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 81� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+(-nu^2+1)*x*diff(y(x),x)+(a*x^3+nu^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x hypergeom
(
[] ,
[ν
3 + 1,−ν

3 + 1
]
,−x3a

27

)
+ c2x

−ν+1 hypergeom
(
[] ,
[
−ν

3 + 1, 1− 2ν
3

]
,−x3a

27

)
+ c3x

ν+1 hypergeom
(
[] ,
[
ν

3 + 1, 2ν3 + 1
]
,−x3a

27

)

3 Solution by Mathematica
Time used: 0.423 (sec). Leaf size: 143� �
DSolve[(-1 + nu^2 + a*x^3)*y[x] + (1 - nu^2)*x*y'[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 3−ν−1xa−ν/3
(
a

ν+1
3

(
c3a

ν/3xν
0F2

(
; ν3+1, 2ν3 +1;−ax3

27

)
+c13ν 0F2

(
; 1− ν

3 ,
ν

3+1;−ax3

27

))
+ 3
√
a c29νx−ν

0F2

(
; 1− 2ν

3 , 1− ν

3 ;−
ax3

27

))
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53.4.61 problem 1509
Internal problem ID [9088]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1509.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 +
(
4x3 +

(
−4ν2 + 1

)
x
)
y′ +

(
4ν2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 30� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+(4*x^3+(-4*nu^2+1)*x)*diff(y(x),x)+(4*nu^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ (ν, x)2 + c2xBesselY (ν, x)2 + c3xBesselJ (ν, x) BesselY (ν, x)

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33� �
DSolve[(-1 + 4*nu^2)*y[x] + ((1 - 4*nu^2)*x + 4*x^3)*y'[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
c1Jν(x)2 + c3Yν(x)2 + c2Jν(x)Yν(x)

)
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53.4.62 problem 1510
Internal problem ID [9089]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1510.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 +
(
a x2ν + 1− ν2)xy′ + (b x3ν + a(ν − 1)x2ν + ν2 − 1

)
y = 0

7 Solution by Maple� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+(a*x^(2*nu)+1-nu^2)*x*diff(y(x),x)+(b*x^(3*nu)+a*(nu-1)*x^(2*nu)+nu^2-1)*y(x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 89� �
DSolve[(-1 + nu^2 + a*(-1 + nu)*x^(2*nu) + b*x^(3*nu))*y[x] + x*(1 - nu^2 + a*x^(2*nu))*y'[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x1−ν

(
c1e

xνRoot
[
#13+#1a+b&,1

]
ν + c2e

xνRoot
[
#13+#1a+b&,2

]
ν + c3e

xνRoot
[
#13+#1a+b&,3

]
ν

)
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53.4.63 problem 1511
Internal problem ID [9090]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1511.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 + 3x2y′′ − 2y′x+ 2y − 6x3(x− 1) ln(x) + x3(x+ 8) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 37� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+3*x^2*diff(diff(y(x),x),x)-2*x*diff(y(x),x)+2*y(x)-6*x^3*(x-1)*ln(x)+x^3*(x+8)=0,y(x), singsol=all)� �

y(x) = x3(50x ln(x)− 135 ln(x)− 50x− 18)
450 + xc1 +

c2
x2 + c3x ln(x)

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 52� �
DSolve[x^3*(8 + x) - 6*(-1 + x)*x^3*Log[x] + 2*y[x] - 2*x*y'[x] + 3*x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x4

9 − x3

25 + c1
x2 +

(
x4

9 − 3x3

10 + c3x

)
log(x) + c2x
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53.4.64 problem 1512
Internal problem ID [9091]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1512.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′x3 + 3x2y′′ +
(
−a2 + 1

)
xy′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+3*x^2*diff(diff(y(x),x),x)+(-a^2+1)*x*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2x
−a + c3x

a

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 29� �
DSolve[(1 - a^2)*x*y'[x] + 3*x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1x
−a + c2x

a + ac3
a
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53.4.65 problem 1513
Internal problem ID [9092]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1513.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 − 4x2y′′ +
(
x2 + 8

)
xy′ − 2

(
x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 20� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)-4*x^2*diff(diff(y(x),x),x)+(x^2+8)*x*diff(y(x),x)-2*(x^2+4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + x sin(x)c2 + c3 cos(x)x

3 Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 23� �
DSolve[-2*(4 + x^2)*y[x] + x*(8 + x^2)*y'[x] - 4*x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c1x+ c3 cos(x)− c2 sin(x))
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53.4.66 problem 1514
Internal problem ID [9093]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1514.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 + 6x2y′′ +
(
a x3 − 12

)
y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 148� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+6*x^2*diff(diff(y(x),x),x)+(a*x^3-12)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1
(
a3x+ 2(−a4)

2
3
)
e
(
−a4

) 1
3 x

a

x3 +
c2
(
(−a4)

2
3
√
3 − ia3x+ i(−a4)

2
3
)
e−

i
(
−i+

√
3
)(

−a4
) 1
3 x

2a

x3

+
c3
(
ia3x+ (−a4)

2
3
√
3 − i(−a4)

2
3
)
e

i
(√

3 +i
)(

−a4
) 1
3 x

2a

x3

3 Solution by Mathematica
Time used: 0.382 (sec). Leaf size: 97� �
DSolve[(-12 + a*x^3)*y[x] + 6*x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1e

− 3√a x
(

3
√
a x+ 2

)
+ c2e

3√−1 3√a x
(

3
√
a x+ 2(−1)2/3

)
+ c3e

−(−1)2/3 3√a x
(

3
√
a x− 2 3

√
−1

)
x3
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53.4.67 problem 1515
Internal problem ID [9094]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1515.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 + 3(−a+ 1)x2y′′ +
(
4b2c2x2c+1 + 1− 4ν2c2 + 3a(−1 + a)x

)
y′ +

(
4b2c2(−a+ c)x2c + a

(
4ν2c2 − a2

))
y = 0

7 Solution by Maple� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+3*(1-a)*x^2*diff(diff(y(x),x),x)+(4*b^2*c^2*x^(2*c+1)+1-4*nu^2*c^2+3*a*(a-1)*x)*diff(y(x),x)+(4*b^2*c^2*(c-a)*x^(2*c)+a*(4*c^2*nu^2-a^2))*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a*(-a^2 + 4*c^2*nu^2) + 4*b^2*c^2*(-a + c)*x^(2*c))*y[x] + (1 - 4*c^2*nu^2 + 3*(-1 + a)*a*x + 4*b^2*c^2*x^(1 + 2*c))*y'[x] + 3*(1 - a)*x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.68 problem 1516
Internal problem ID [9095]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1516.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′x3 + (x+ 3)x2y′′ + 5(x− 6)xy′ + (4x+ 30) y = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 263� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+(x+3)*x^2*diff(diff(y(x),x),x)+5*(x-6)*x*diff(y(x),x)+(4*x+30)*y(x)=0,y(x), singsol=all)� �
y(x) = c1(x4 − 84x3 + 2016x2 − 20160x+ 75600)

x6

+ c2e−x(x8 + 28x7 + 450x6 + 5100x5 + 42900x4 + 267120x3 + 1179360x2 + 3326400x+ 4536000)
x6

+ c3(e−x expIntegral (1,−x)x8 + 28 e−x expIntegral (1,−x)x7 + 450 e−x expIntegral (1,−x)x6 + 5100 e−x expIntegral (1,−x)x5 + x7 + 42900 e−x expIntegral (1,−x)x4 + 29x6 + 60x4 ln(x) + 267120 e−x expIntegral (1,−x)x3 + 480x5 − 5040 ln(x)x3 + 1179360 e−xx2 expIntegral (1,−x) + 5612x4 + 120960x2 ln(x) + 3326400 e−xx expIntegral (1,−x) + 40152x3 − 1209600x ln(x) + 4536000 e−x expIntegral (1,−x) + 654192x2 + 4536000 ln(x)− 2761920x+ 27367200)
x6

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(30 + 4*x)*y[x] + 5*(-6 + x)*x*y'[x] + x^2*(3 + x)*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.4.69 problem 1517
Internal problem ID [9096]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1517.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

Solve

y′′′x3 + x2y′′ + ln(x) + 2y′x− y − 2x3 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 1770� �
dsolve(x^3*diff(diff(diff(y(x),x),x),x)+x^2*diff(diff(y(x),x),x)+ln(x)+2*x*diff(y(x),x)-y(x)-2*x^3=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.372 (sec). Leaf size: 91� �
DSolve[-2*x^3 + Log[x] - y[x] + 2*x*y'[x] + x^2*y''[x] + x^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1x
Root

[
#13−2#12+3#1−1&,1

]
+ c3x

Root
[
#13−2#12+3#1−1&,3

]
+ c2x

Root
[
#13−2#12+3#1−1&,2

]
+ 2x3

17 + log(x) + 3
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53.4.70 problem 1518
Internal problem ID [9097]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1518.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
xy′′′ + 3

(
2x2 + 1

)
y′′ − 12y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 56� �
dsolve((x^2+1)*x*diff(diff(diff(y(x),x),x),x)+3*(2*x^2+1)*diff(diff(y(x),x),x)-12*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
√
x2 + 1 +

c2

(
3x2

√
x2 + 1 arctanh

(
1√

x2 + 1

)
− 3x2 − 1

)
x

+ c3
(
2x2 + 1

)
3 Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 69� �
DSolve[-12*y[x] + 3*(1 + 2*x^2)*y''[x] + x*(1 + x^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
6

(
c1
(
4x2 + 2

)
+ 2c2x

√
x2 + 1 − 3c3x

√
x2 + 1 tanh−1

(√
x2 + 1

)
+ 3c3x+ c3

x

)
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53.4.71 problem 1519
Internal problem ID [9098]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1519.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

(x+ 3)x2y′′′ − 3x(x+ 2) y′′ + 6(x+ 1) y′ − 6y = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 20� �
dsolve((x+3)*x^2*diff(diff(diff(y(x),x),x),x)-3*x*(x+2)*diff(diff(y(x),x),x)+6*(x+1)*diff(y(x),x)-6*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + x3c2 + c3(x+ 1)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 53� �
DSolve[-6*y[x] + 6*(1 + x)*y'[x] - 3*x*(2 + x)*y''[x] + x^2*(3 + x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
8
(
−4c2

(
x3 − 3x2 + x+ 1

)
+ c3(3x+ 1)(x− 1)2 + 2c1(x((x− 3)x+ 3) + 3)

)
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53.4.72 problem 1520
Internal problem ID [9099]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1520.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

2(x− a1 ) (x− a2 ) (x− a3 ) y′′′ +
(
9x2 − 6(a1 + a2 + a3 )x+ 3a1a2 + 3a1a3 + 3a2a3

)
y′′ − 2

((
n2 + n− 3

)
x+ b

)
y′ − n(n+ 1) y = 0

3 Solution by Maple
Time used: 0.181 (sec). Leaf size: 279� �
dsolve(2*(x-a1)*(x-a2)*(x-a3)*diff(diff(diff(y(x),x),x),x)+(9*x^2-6*(a1+a2+a3)*x+3*a1*a2+3*a1*a3+3*a2*a3)*diff(diff(y(x),x),x)-2*((n^2+n-3)*x+b)*diff(y(x),x)-n*(n+1)*y(x)=0,y(x), singsol=all)� �
y(x) = c1HG

(
a1 − a3
a2 − a3 ,−

−a3 n2 − a3n+ a1 + a2 + a3 − b

4 (a2 − a3 ) ,−n

2 ,
n

2 + 1
2 ,

1
2 ,

1
2 ,

−−x+ a3
a2 − a3

)2

+ c2HG
(
a1 − a3
a2 − a3 ,

a3 n2 + a3n− 3a3 + b

4a2 − 4a3 , 1 + n

2 ,−
n

2 + 1
2 ,

3
2 ,

1
2 ,

−−x+ a3
a2 − a3

)2

(−x+ a3 ) + c3HG
(
a1 − a3
a2 − a3 ,−

−a3 n2 − a3n+ a1 + a2 + a3 − b

4 (a2 − a3 ) ,

−n

2 ,
n

2 + 1
2 ,

1
2 ,

1
2 ,−

−x+ a3
a2 − a3

)
HG
(
a1 − a3
a2 − a3 ,

a3 n2 + a3n− 3a3 + b

4a2 − 4a3 , 1 + n

2 ,−
n

2

+ 1
2 ,

3
2 ,

1
2 ,−

−x+ a3
a2 − a3

)√
−x+ a3
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3 Solution by Mathematica
Time used: 3.047 (sec). Leaf size: 418� �
DSolve[-(n*(1 + n)*y[x]) - 2*(b + (-3 + n + n^2)*x)*y'[x] + (3*a1*a2 + 3*a1*a3 + 3*a2*a3 - 6*(a1 + a2 + a3)*x + 9*x^2)*y''[x] + 2*(-a1 + x)*(-a2 + x)*(-a3 + x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c3(a1− x)HeunG

[
a1−a3
a1−a2 ,−

a1(n2+n−3
)
+b

4(a1−a2) , 14

(√
(2n+ 1)2 + 3

)
, 34 −

1
4

√
(2n+ 1)2 , 32 ,

1
2 ,

a1−x
a1−a2

]2
a1− a2

+ c2

√
a1− x

a1− a2 HeunG
[
a1− a3
a1− a2 ,

−a1(n2 + n− 1) + a2+ a3− b

4(a1− a2) ,
1
4

− 1
4
√

(2n+ 1)2 ,
1
4

(√
(2n+ 1)2 + 1

)
,
1
2 ,

1
2 ,

a1− x

a1− a2

]
HeunG

[
a1− a3
a1− a2 ,

−a1(n2 + n− 3) + b

4(a1− a2) ,
1
4

(√
(2n+ 1)2 + 3

)
,
3
4 − 1

4
√

(2n+ 1)2 ,
3
2 ,

1
2 ,

a1− x

a1− a2

]
+ c1HeunG

[
a1− a3
a1− a2 ,

−a1(n2 + n− 1) + a2+ a3− b

4(a1− a2) ,
1
4

− 1
4
√
(2n+ 1)2 ,

1
4

(√
(2n+ 1)2 + 1

)
,
1
2 ,

1
2 ,

a1− x

a1− a2

]2
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53.4.73 problem 1521
Internal problem ID [9100]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1521.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

(x+ 1)x3y′′′ − (4x+ 2)x2y′′ + (10x+ 4)xy′ − 4(3x+ 1) y = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 31� �
dsolve((x+1)*x^3*diff(diff(diff(y(x),x),x),x)-(4*x+2)*x^2*diff(diff(y(x),x),x)+(10*x+4)*x*diff(y(x),x)-4*(3*x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2 ln(x) + c3
(
x ln(x)2 + x2 + 1

)
x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 29� �
DSolve[-4*(1 + 3*x)*y[x] + x*(4 + 10*x)*y'[x] - x^2*(2 + 4*x)*y''[x] + x^3*(1 + x)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
c3

(
x+ 1

x
+ log2(x)

)
+ c2 log(x) + c1

)
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53.4.74 problem 1522
Internal problem ID [9101]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1522.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

4y′′′x4 − 4x3y′′ + 4x2y′ − 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 31� �
dsolve(4*x^4*diff(diff(diff(y(x),x),x),x)-4*x^3*diff(diff(y(x),x),x)+4*x^2*diff(y(x),x)-1=0,y(x), singsol=all)� �

y(x) = x2c1 ln(x)
2 − c1x

2

4 + c2x
2

2 − 1
36x + c3

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 42� �
DSolve[-1 + 4*x^2*y'[x] - 4*x^3*y''[x] + 4*x^4*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4(2c1 − c2)x2 + 1

2c2x
2 log(x)− 1

36x + c3
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53.4.75 problem 1523
Internal problem ID [9102]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1523.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve (
x2 + 1

)
x3y′′′ −

(
4x2 + 2

)
x2y′′ +

(
10x2 + 4

)
xy′ − 4

(
3x2 + 1

)
y = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 26� �
dsolve((x^2+1)*x^3*diff(diff(diff(y(x),x),x),x)-(4*x^2+2)*x^2*diff(diff(y(x),x),x)+(10*x^2+4)*x*diff(y(x),x)-4*(3*x^2+1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
2 + c2x

2(ln(x) + 1) + c3
(
x3 + x

)
3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 40� �
DSolve[-4*(1 + 3*x^2)*y[x] + x*(4 + 10*x^2)*y'[x] - x^2*(2 + 4*x^2)*y''[x] + x^3*(1 + x^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2x
(
c2(x− 1)2 − 2c1((x− 3)x+ 1) + c3x+ c3x log(x)

)
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53.4.76 problem 1524
Internal problem ID [9103]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1524.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x6y′′′ + x2y′′ − 2y = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 101� �
dsolve(x^6*diff(diff(diff(y(x),x),x),x)+x^2*diff(diff(y(x),x),x)-2*y(x)=0,y(x), singsol=all)� �
y(x)
= c1x

2

+ c2

(∫ e
1

6x3
(
2x3 BesselK

(1
6 ,−

1
6x3

)
+ BesselK

(5
6 ,−

1
6x3

)
− BesselK

(1
6 ,−

1
6x3

))
x

11
2

dx

)
x2

+ c3

(∫
−
e

1
6x3
(
−2x3 BesselI

(1
6 ,−

1
6x3

)
+ BesselI

(
−5

6 ,−
1

6x3

)
+ BesselI

(1
6 ,−

1
6x3

))
x

11
2

dx

)
x2

3 Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 74� �
DSolve[-2*y[x] + x^2*y''[x] + x^6*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
(
−1
3

)2/3

c2x 2F2

(
−2
3 ,

1
3;

2
3 ,

4
3;

1
3x3

)
+ 1

6c3 2F2

(
−1
3 ,

2
3;

4
3 ,

5
3;

1
3x3

)
+ c1x

2
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53.4.77 problem 1525
Internal problem ID [9104]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1525.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x6y′′′ + 6x5y′′ + ay = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 287� �
dsolve(x^6*diff(diff(diff(y(x),x),x),x)+6*x^5*diff(diff(y(x),x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1(−8x3 + a)4 e−
(
−a4

) 1
3

ax(
2ax+ (−a4)

1
3

)3 (
4a2x2 − 2x (−a4)

1
3 a+ (−a4)

2
3

)4
+ c2(−8x3 + a)4 e−

i
(√

3 +i
)(

−a4
) 1
3

2ax(
(−a4)

1
3
√
3 − 4iax+ i (−a4)

1
3

)3 (
4iax+ (−a4)

1
3
√
3 − i (−a4)

1
3

)4 (
2ax+ (−a4)

1
3

)4
+ c3(−8x3 + a)4 e

i
(
−i+

√
3
)(

−a4
) 1
3

2ax(
4iax+ (−a4)

1
3
√
3 − i (−a4)

1
3

)3 (
(−a4)

1
3
√
3 − 4iax+ i (−a4)

1
3

)4 (
2ax+ (−a4)

1
3

)4
3 Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 101� �
DSolve[a*y[x] + 6*x^5*y''[x] + x^6*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

(
−e

3√a
x

)(
3
√
a − 2x

)
+ c2e

(−1)2/3 3√a
x

(
x− 1

2(−1)2/3 3
√
a

)
+ c3e

−
3√−1 3√a

x

(
1
2

3
√
−1 3

√
a + x

)
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53.4.78 problem 1526
Internal problem ID [9105]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1526.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

x2(x4 + 2x2 + 2x+ 1
)
y′′′ −

(
2x6 + 3x4 − 6x2 − 6x− 1

)
y′′ +

(
x6 − 6x3 − 15x2 − 12x− 2

)
y′ +

(
x4 + 4x3 + 8x2 + 6x+ 1

)
y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 20� �
dsolve(x^2*(x^4+2*x^2+2*x+1)*diff(diff(diff(y(x),x),x),x)-(2*x^6+3*x^4-6*x^2-6*x-1)*diff(diff(y(x),x),x)+(x^6-6*x^3-15*x^2-12*x-2)*diff(y(x),x)+(x^4+4*x^3+8*x^2+6*x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = exc1 + c2e
1
x + c3x ex

3 Solution by Mathematica
Time used: 130.281 (sec). Leaf size: 25� �
DSolve[(1 + 6*x + 8*x^2 + 4*x^3 + x^4)*y[x] + (-2 - 12*x - 15*x^2 - 6*x^3 + x^6)*y'[x] - (-1 - 6*x - 6*x^2 + 3*x^4 + 2*x^6)*y''[x] + x^2*(1 + 2*x + 2*x^2 + x^4)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex(c2x+ c1) + c3e
1
x
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53.4.79 problem 1527
Internal problem ID [9106]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1527.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

(x− a)3 (x− b)3 y′′′ − cy = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 500� �
dsolve((x-a)^3*(x-b)^3*diff(diff(diff(y(x),x),x),x)-c*y(x)=0,y(x), singsol=all)� �

y(x) = c1(−b+ x)
2a
a−b (x− a)−

2b
a−b (b

− x)−
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=1

)
a−b (a

− x)
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=1

)
a−b + c2(−b+ x)

2a
a−b (x

− a)−
2b

a−b (b− x)−
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=2

)
a−b (a

− x)
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=2

)
a−b + c3(−b+ x)

2a
a−b (x

− a)−
2b

a−b (b− x)−
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=3

)
a−b (a

− x)
RootOf

(
_Z3+(−3a−3b)_Z2+

(
2a2+8ab+2b2

)
_Z−4a2b−4a b2−c,index=3

)
a−b
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3 Solution by Mathematica
Time used: 130.086 (sec). Leaf size: 152� �
DSolve[-(c*y[x]) + (-a + x)^3*(-b + x)^3*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (b− x)2
c1

(
a− x

b− x

)Root
[
−#13+3#12−2#1+ c

(a−b)3&,1
]

+ c2

(
a− x

b− x

)Root
[
−#13+3#12−2#1+ c

(a−b)3&,2
]

+ c3

(
a− x

b− x

)Root
[
−#13+3#12−2#1+ c

(a−b)3&,3
]
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53.4.80 problem 1528
Internal problem ID [9107]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1528.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_y]]

Solve

y′′′ sin(x) + (2 cos(x) + 1) y′′ − y′ sin(x)− cos(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 68� �
dsolve(diff(diff(diff(y(x),x),x),x)*sin(x)+(2*cos(x)+1)*diff(diff(y(x),x),x)-diff(y(x),x)*sin(x)-cos(x)=0,y(x), singsol=all)� �

y(x) =

(
ln (sin(x)) sin(x)− ln

(
− cos(x)−1

sin(x)

)
sin(x)− cos(x)x+ x

)
c1

cos(x)− 1

+ c2 +
sin(x)c3
cos(x)− 1 + − cos(x)x+ sin(x)− x

sin(x)

3 Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 56� �
DSolve[-Cos[x] - Sin[x]*y'[x] + (1 + 2*Cos[x])*y''[x] + Sin[x]*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 cot

(x
2

)(
2ArcSin(cos(x))−

√
2 (c2 log(2(cos(x) + 1)) + 2c1)

)
− c2x√

2
+ c3
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53.4.81 problem 1529
Internal problem ID [9108]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1529.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

Solve

(sin(x) + x) y′′′ + 3(cos(x) + 1) y′′ − 3y′ sin(x)− y cos(x) + sin(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 43� �
dsolve((sin(x)+x)*diff(diff(diff(y(x),x),x),x)+3*(cos(x)+1)*diff(diff(y(x),x),x)-3*diff(y(x),x)*sin(x)-y(x)*cos(x)+sin(x)=0,y(x), singsol=all)� �

y(x) = x2c1
sin(x) + x

+ c2x

sin(x) + x
− cos(x)

sin(x) + x
+ c3

sin(x) + x

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 28� �
DSolve[Sin[x] - Cos[x]*y[x] - 3*Sin[x]*y'[x] + 3*(1 + Cos[x])*y''[x] + (x + Sin[x])*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − cos(x) + x(c3x+ c2) + c1
x+ sin(x)
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53.4.82 problem 1530
Internal problem ID [9109]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1530.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′
(
sin2(x)

)
+ 3y′′ sin(x) cos(x) +

(
cos (2x) + 4ν(ν + 1)

(
sin2(x)

))
y′ + 2ν(ν + 1) y sin (2x) = 0

3 Solution by Maple
Time used: 0.107 (sec). Leaf size: 113� �
dsolve(diff(diff(diff(y(x),x),x),x)*sin(x)^2+3*diff(diff(y(x),x),x)*sin(x)*cos(x)+(cos(2*x)+4*nu*(nu+1)*sin(x)^2)*diff(y(x),x)+2*nu*(nu+1)*y(x)*sin(2*x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−ν

2 ,
ν

2 + 1
2

]
,

[
1
2

]
,
cos (2x)

2 + 1
2

)2

+ c2(cos (2x) + 1) hypergeom
([

1 + ν

2 ,
1
2 − ν

2

]
,

[
3
2

]
,
cos (2x)

2 + 1
2

)2

+ c3 hypergeom
([

−ν

2 ,
ν

2 + 1
2

]
,

[
1
2

]
,
cos (2x)

2

+ 1
2

)√
cos (2x) + 1 hypergeom

([
1 + ν

2 ,
1
2 − ν

2

]
,

[
3
2

]
,
cos (2x)

2 + 1
2

)

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 35� �
DSolve[2*nu*(1 + nu)*Sin[2*x]*y[x] + (Cos[2*x] + 4*nu*(1 + nu)*Sin[x]^2)*y'[x] + 3*Cos[x]*Sin[x]*y''[x] + Sin[x]^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3Pν(cos(x))Qν(cos(x)) + c1Pν(cos(x))2 + c2Qν(cos(x))2
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53.4.83 problem 1531
Internal problem ID [9110]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1531.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

f ′(x)y′′ + f(x)y′′′ + g′(x)y′ + g(x)y′′ + h′(x)y + h(x)y′ + A(x) (f(x)y′′ + g(x)y′ + h(x)y) = 0

7 Solution by Maple� �
dsolve(diff(f(x),x)*diff(diff(y(x),x),x)+f(x)*diff(diff(diff(y(x),x),x),x)+diff(g(x),x)*diff(y(x),x)+g(x)*diff(diff(y(x),x),x)+diff(h(x),x)*y(x)+h(x)*diff(y(x),x)+A(x)*(f(x)*diff(diff(y(x),x),x)+g(x)*diff(y(x),x)+h(x)*y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*Derivative[1][h][x] + h[x]*y'[x] + Derivative[1][g][x]*y'[x] + g[x]*y''[x] + Derivative[1][f][x]*y''[x] + A[x]*(h[x]*y[x] + g[x]*y'[x] + f[x]*y''[x]) + f[x]*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.4.84 problem 1532
Internal problem ID [9111]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1532.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + y′x+ ny = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 58� �
dsolve(diff(diff(diff(y(x),x),x),x)+x*diff(y(x),x)+n*y(x)=0,y(x), singsol=all)� �
y(x) = c1 hypergeom

([n
3

]
,

[
1
3 ,

2
3

]
,−x3

9

)
+ c2x hypergeom

([
1
3 + n

3

]
,

[
2
3 ,

4
3

]
,−x3

9

)
+ c3x

2 hypergeom
([

2
3 + n

3

]
,

[
4
3 ,

5
3

]
,−x3

9

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 103� �
DSolve[n*y[x] + x*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c2x 1F2

(
n
3 + 1

3 ;
2
3 ,

4
3 ;−

x3

9

)
32/3 + c1 1F2

(
n

3 ;
1
3 ,

2
3;−

x3

9

)
+

c3x
2
1F2

(
n
3 + 2

3 ;
4
3 ,

5
3 ;−

x3

9

)
3 3
√
3
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53.4.85 problem 1533
Internal problem ID [9112]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 3, linear third order
Problem number: 1533.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − y′x− ny = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 58� �
dsolve(diff(diff(diff(y(x),x),x),x)-x*diff(y(x),x)-n*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([n

3

]
,

[
1
3 ,

2
3

]
,
x3

9

)
+ c2x hypergeom

([
1
3 + n

3

]
,

[
2
3 ,

4
3

]
,
x3

9

)
+ c3x

2 hypergeom
([

2
3 + n

3

]
,

[
4
3 ,

5
3

]
,
x3

9

)

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 106� �
DSolve[-(n*y[x]) - x*y'[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
9

(
3 3
√
−3 c2x 1F2

(
n

3 + 1
3;

2
3 ,

4
3;

x3

9

)
+ 9c1 1F2

(
n

3 ;
1
3 ,

2
3;

x3

9

)
+ (−3)2/3c3x2

1F2

(
n

3 + 2
3;

4
3 ,

5
3;

x3

9

))
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53.5.1 problem 1534
Internal problem ID [9113]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1534.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

y′′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)=0,y(x), singsol=all)� �

y(x) = 1
6c1x

3 + 1
2c2x

2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22� �
DSolve[Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(x(c4x+ c3) + c2) + c1
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53.5.2 problem 1535
Internal problem ID [9114]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1535.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 4y − f = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 36� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+4*y(x)-f=0,y(x), singsol=all)� �

y(x) = f

4 + c1ex cos(x) + c2ex sin(x) + c3e−x cos(x) + c4e−x sin(x)

3 Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 155� �
DSolve[-f[x] + 4*y[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−x

(
cos(x)

∫ x

1

1
8e

K[1]f(K[1])(cos(K[1])− sin(K[1]))dK[1]

+ sin(x)
∫ x

1

1
8e

K[2]f(K[2])(cos(K[2]) + sin(K[2]))dK[2]

+ e2x
(
sin(x)

(∫ x

1

1
8e

−K[3]f(K[3])(cos(K[3])− sin(K[3]))dK[3] + c3

)
+ cos(x)

(∫ x

1
−1
8e

−K[4]f(K[4])(cos(K[4]) + sin(K[4]))dK[4] + c4

))
+ c1 cos(x)

+ c2 sin(x)
)
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53.5.3 problem 1536
Internal problem ID [9115]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1536.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + λy = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 50� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+lambda*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−i(−λ)
1
4 x + c2ei(−λ)

1
4 x + c3e−(−λ)

1
4 x + c4e(−λ)

1
4 x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 76� �
DSolve[\[Lambda]*y[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
(−1)3/4 4√λ x + c2e

− 4√−1 4√λ x + c3e
−(−1)3/4 4√λ x + c4e

4√−1 4√λ x

11657



53.5. Chapter 4, linear fourth order CHAPTER 53. DIFFERENTIAL . . .

53.5.4 problem 1537
Internal problem ID [9116]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1537.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ − 12y′′ + 12y − 16x4ex2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 67� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)-12*diff(diff(y(x),x),x)+12*y(x)-16*x^4*exp(x^2)=0,y(x), singsol=all)� �

y(x) = ex2 + c1e
√

6−2
√
6 x + c2e

√
6+2

√
6 x + c3e−

√
6−2

√
6 x + c4e−

√
6+2

√
6 x

3 Solution by Mathematica
Time used: 0.806 (sec). Leaf size: 93� �
DSolve[-16*E^x^2*x^4 + 12*y[x] - 12*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ex
2 + c1e

√
6−2

√
6 x + c2e

−
√

6−2
√
6 x + c3e

√
2
(
3+

√
6
)

x
+ c4e

−
√

2
(
3+

√
6
)

x
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53.5.5 problem 1538
Internal problem ID [9117]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1538.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2a2y′′ + a4y − cosh (ax) = 0

3 Solution by Maple
Time used: 0.415 (sec). Leaf size: 48� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+2*a^2*diff(diff(y(x),x),x)+a^4*y(x)-cosh(a*x)=0,y(x), singsol=all)� �

y(x) = e−ax(1 + e2ax)
8a4 + c1 cos (ax) + c2 sin (ax) + c3 cos (ax)x+ c4 sin (ax)x

3 Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 41� �
DSolve[-Cosh[a*x] + a^4*y[x] + 2*a^2*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → cosh(ax)
4a4 + (c2x+ c1) cos(ax) + (c4x+ c3) sin(ax)
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53.5.6 problem 1539
Internal problem ID [9118]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1539.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + (λ+ 1) a2y′′ + λ a4y = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 35� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+(lambda+1)*a^2*diff(diff(y(x),x),x)+lambda*a^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin (ax) + c2 cos (ax) + c3 sin
(
a
√
λ x

)
+ c4 cos

(
a
√
λ x

)
3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44� �
DSolve[a^4*\[Lambda]*y[x] + a^2*(1 + \[Lambda])*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(
a
√
λ x
)
+ c2 sin

(
a
√
λ x
)
+ c3 cos(ax) + c4 sin(ax)
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53.5.7 problem 1540
Internal problem ID [9119]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1540.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ + a(bx− 1) y′′ + aby′ + λy = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+a*(b*x-1)*diff(diff(y(x),x),x)+a*b*diff(y(x),x)+lambda*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[\[Lambda]*y[x] + a*b*y'[x] + a*(-1 + b*x)*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.8 problem 1541
Internal problem ID [9120]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1541.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ +
(
a x2 + bλ+ c

)
y′′ +

(
a x2 + βλ+ γ

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+(a*x^2+b*lambda+c)*diff(diff(y(x),x),x)+(a*x^2+beta*lambda+gamma)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(\[Gamma] + \[Beta]*\[Lambda] + a*x^2)*y[x] + (c + b*\[Lambda] + a*x^2)*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.9 problem 1542
Internal problem ID [9121]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1542.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ + aWeierstrassP (x, g2 , g3 ) y′′ + bWeierstrassPPrime (x, g2 , g3 ) y′ +
(
c

(
6WeierstrassP (x, g2 , g3 )2 − g2

2

)
+ d

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+a*WeierstrassP(x,g2,g3)*diff(diff(y(x),x),x)+b*WeierstrassPPrime(x,g2,g3)*diff(y(x),x)+(c*(6*WeierstrassP(x,g2,g3)^2-1/2*g2)+d)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(d + c*(-1/2*g2 + 6*WeierstrassP[x, {g2, g3}]^2))*y[x] + b*WeierstrassPPrime[x, {g2, g3}]*y'[x] + a*WeierstrassP[x, {g2, g3}]*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.10 problem 1543
Internal problem ID [9122]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1543.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ −
(
12k2sn(z|x)2 + a

)
y′′ + by′ +

(
αsn(z|x)2 + β

)
y = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)-(12*k^2*JacobiSN(z,x)^2+a)*diff(diff(y(x),x),x)+b*diff(y(x),x)+(alpha*JacobiSN(z,x)^2+beta)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(\[Beta] + \[Alpha]*JacobiSN[z, x]^2)*y[x] + b*y'[x] - (a + 12*k^2*JacobiSN[z, x]^2)*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.11 problem 1544
Internal problem ID [9123]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1544.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 10fy′′ + 10df y′ +
(
3f 2 + 3ddf

)
y = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 41� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+10*f*diff(diff(y(x),x),x)+10*df*diff(y(x),x)+(3*f^2+3*ddf)*y(x)=0,y(x), singsol=all)� �

y(x) =
4∑

_a=1

eRootOf
(
_Z4+10f _Z2+10df_Z+3f2+3ddf ,index=_a

)
x_C_a

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[10*Derivative[1][f][x]*y'[x] + y[x]*(3*f[x]^2 + 3*Derivative[2][f][x]) + 10*f[x]*y''[x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.12 problem 1545
Internal problem ID [9124]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1545.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′ + 2y′′′ − 3y′′ − 4y′ + 4y − 32 sin (2x) + 24 cos (2x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 31� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+2*diff(diff(diff(y(x),x),x),x)-3*diff(diff(y(x),x),x)-4*diff(y(x),x)+4*y(x)-32*sin(2*x)+24*cos(2*x)=0,y(x), singsol=all)� �

y(x) = sin (2x) + exc1 + c2e−2x + c3x ex + c4e−2xx

3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 34� �
DSolve[24*Cos[2*x] - 32*Sin[2*x] + 4*y[x] - 4*y'[x] - 3*y''[x] + 2*Derivative[3][y][x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin(2x) + e−2x(c2x+ c1) + ex(c4x+ c3)
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53.5.13 problem 1546
Internal problem ID [9125]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1546.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ + 4axy′′′ + 6a2x2y′′ + 4a3x3y′ + a4x4y = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 81� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+4*a*x*diff(diff(diff(y(x),x),x),x)+6*a^2*x^2*diff(diff(y(x),x),x)+4*a^3*x^3*diff(y(x),x)+a^4*x^4*y(x)=0,y(x), singsol=all)� �

y(x) = e−a x2
2

(
c1e−

√
−a

√
6 +3a x + c2e

√
−a

√
6 +3a x + c3e−

√
a
√
6 +3a x + c4e

√
a
√
6 +3a x

)
3 Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 162� �
DSolve[a^4*x^4*y[x] + 4*a^3*x^3*y'[x] + 6*a^2*x^2*y''[x] + 4*a*x*Derivative[3][y][x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e−
ax2
2 −

√
3+

√
6

√
a x

6a
(
c1e

√
6−2

√
3

√
a x + c2e

√
2
(
3+

√
3
) √

a x

)
+

√
6
√

−
((√

6 − 3
)
a
)
c4e

2ax√
a−
√

2
3 a +

√
18− 6

√
6

√
a c3


6a
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53.5.14 problem 1547
Internal problem ID [9126]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1547.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y′′′′ + 6fy′′′ +
(
11f 2 + 4df + 10g

)
y′′ +

(
6f 3 + 7fdf + 30fg + ddf + 10dg

)
y′ + 3

(
6f 2g + 2df g + 5dgf + 3g2 + ddg

)
y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 87� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)+6*f*diff(diff(diff(y(x),x),x),x)+(11*f^2+4*df+10*g)*diff(diff(y(x),x),x)+(6*f^3+7*df*f+30*f*g+ddf+10*dg)*diff(y(x),x)+3*(6*f^2*g+2*df*g+5*dg*f+3*g^2+ddg)*y(x)=0,y(x), singsol=all)� �
y(x)

=
4∑

_a=1

eRootOf
(
_Z4+6f _Z3+

(
11f2+4df+10g

)
_Z2+

(
6f3+7df f+30fg+ddf+10dg

)
_Z+18f2g+6df g+15dgf+9g2+3ddg,index=_a

)
x_C_a

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]*(6*f[x]^3 + 30*f[x]*g[x] + 7*f[x]*Derivative[1][f][x] + 10*Derivative[1][g][x] + Derivative[2][f][x]) + 3*y[x]*(6*f[x]^2*g[x] + 3*g[x]^2 + 2*g[x]*Derivative[1][f][x] + 5*f[x]*Derivative[1][g][x] + Derivative[2][g][x]) + (11*f[x]^2 + 10*g[x] + 4*Derivative[1][f][x])*y''[x] + 6*f[x]*Derivative[3][y][x] + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.15 problem 1548
Internal problem ID [9127]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1548.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

4y′′′′ − 12y′′′ + 11y′′ − 3y′ − 4 cos(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 32� �
dsolve(4*diff(diff(diff(diff(y(x),x),x),x),x)-12*diff(diff(diff(y(x),x),x),x)+11*diff(diff(y(x),x),x)-3*diff(y(x),x)-4*cos(x)=0,y(x), singsol=all)� �

y(x) = exc1 + 2c2e
x
2 + 2c3e

3x
2

3 + 18 sin(x)
65 − 14 cos(x)

65 + c4

3 Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 50� �
DSolve[-4*Cos[x] - 3*y'[x] + 11*y''[x] - 12*Derivative[3][y][x] + 4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 18 sin(x)
65 − 14 cos(x)

65 + 2c1ex/2 +
2
3c2e

3x/2 + c3e
x + c4
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53.5.16 problem 1549
Internal problem ID [9128]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1549.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

xy′′′′ + 5y′′′ − 24 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 26� �
dsolve(x*diff(diff(diff(diff(y(x),x),x),x),x)+5*diff(diff(diff(y(x),x),x),x)-24=0,y(x), singsol=all)� �

y(x) = c2x
2

2 + 4x3

5 − c1
24x2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 34� �
DSolve[-24 + 5*Derivative[3][y][x] + x*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4x3

5 + c4x
2 − c1

24x2 + c3x+ c2
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53.5.17 problem 1550
Internal problem ID [9129]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1550.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

xy′′′′ −
(
6x2 + 1

)
y′′′ + 12x3y′′ −

(
9x2 − 7

)
x2y′ + 2

(
x2 − 3

)
x3y = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 159� �
dsolve(x*diff(diff(diff(diff(y(x),x),x),x),x)-(6*x^2+1)*diff(diff(diff(y(x),x),x),x)+12*x^3*diff(diff(y(x),x),x)-(9*x^2-7)*x^2*diff(y(x),x)+2*(x^2-3)*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1ex
2 + c2e

x2
2 + c3

−ex2

∫ WhittakerM
(

9
√
5

20 , 34 ,
√
5 x2

2

)
e−x2

4

x
3
2

dx



+

∫ WhittakerM
(

9
√
5

20 , 34 ,
√
5 x2

2

)
ex2

4

x
3
2

dx

 ex2
2



+ c4

−ex2

∫ WhittakerW
(

9
√
5

20 , 34 ,
√
5 x2

2

)
e−x2

4

x
3
2

dx



+

∫ WhittakerW
(

9
√
5

20 , 34 ,
√
5 x2

2

)
ex2

4

x
3
2

dx

 ex2
2
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3 Solution by Mathematica
Time used: 2.209 (sec). Leaf size: 213� �
DSolve[2*x^3*(-3 + x^2)*y[x] - x^2*(-7 + 9*x^2)*y'[x] + 12*x^3*y''[x] - (1 + 6*x^2)*Derivative[3][y][x] + x*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e
x2
2


c3

∫ x

1

e
K[1]2

2

∫ e
1
4
(
−1+

√
5
)
K[1]2HypergeometricU

(
− 1

4+
9

4

√
5

,− 1
2 ,−

1
2

√
5 K[1]2

)(
K[1]2

)3/4
K[1]7/2 dK[1]

K[1]

4
√
2

dK[1]+c4

∫ x

1

e
K[2]2

2

∫ e
1
4
(
−1+

√
5
)
K[2]2(

K[2]2
)3/4

L
− 3

2
1
4− 9

4
√
5

(
− 1

2

√
5 K[2]2

)
K[2]7/2 dK[2]

K[2]

4
√
2

dK[2]+c1


+c2e

x2
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53.5.18 problem 1551
Internal problem ID [9130]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1551.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x2y′′′′ − 2
(
ν2x2 + 6

)
y′′ + ν2(ν2x2 + 4

)
y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 63� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)-2*(nu^2*x^2+6)*diff(diff(y(x),x),x)+nu^2*(nu^2*x^2+4)*y(x)=0,y(x), singsol=all)� �

y(x) = c1eνx
x

+ c2e−νx

x
+ c3eνx

(
ν2x2 − 6νx+ 15

)
+ c4e−νx

(
ν2x2 + 6νx+ 15

)
3 Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 78� �
DSolve[nu^2*(4 + nu^2*x^2)*y[x] - 2*(6 + nu^2*x^2)*y''[x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ e−νx(c3(ν(−νx3 + ν − 6x2 + 6)− 15(x− 1)) + e2νx(c4(ν(−νx3 + ν + 6x2 − 6)− 15(x− 1)) + c2) + c1)
x
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53.5.19 problem 1552
Internal problem ID [9131]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1552.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

x2y′′′′ + 2xy′′′ + ay − b x2 = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 89� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+2*x*diff(diff(diff(y(x),x),x),x)+a*y(x)-b*x^2=0,y(x), singsol=all)� �
y(x) = b x2

a
+ c1

√
x BesselJ

(
1, 2(−a)

1
4
√
x
)
+ c2

√
x BesselY

(
1, 2(−a)

1
4
√
x
)

+ c3
√
x BesselJ

(
1, 2
√

−
√
−a

√
x

)
+ c4

√
x BesselY

(
1, 2
√

−
√
−a

√
x

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(b*x^2) + a*y[x] + 2*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.5.20 problem 1553
Internal problem ID [9132]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1553.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x2y′′′′ + 4xy′′′ + 2y′′ = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 18� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+4*x*diff(diff(diff(y(x),x),x),x)+2*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 ln(x) + c3x+ c4x ln(x)

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29� �
DSolve[2*y''[x] + 4*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (c4 − c2)x+ (c2x− c1) log(x) + c3
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53.5.21 problem 1554
Internal problem ID [9133]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1554.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x2y′′′′ + 6xy′′′ + 6y′′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 18� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+6*x*diff(diff(diff(y(x),x),x),x)+6*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 ln(x) +
c3
x
+ c4x

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27� �
DSolve[6*y''[x] + 6*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
2x + c4x− c2 log(x) + c3

11676
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53.5.22 problem 1555
Internal problem ID [9134]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1555.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x2y′′′′ + 6xy′′′ + 6y′′ − λ2y = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 69� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+6*x*diff(diff(diff(y(x),x),x),x)+6*diff(diff(y(x),x),x)-lambda^2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(
1, 2

√
λ

√
x
)

√
x

+
c2 BesselY

(
1, 2

√
λ

√
x
)

√
x

+
c3 BesselJ

(
1, 2

√
−λ

√
x
)

√
x

+
c4 BesselY

(
1, 2

√
−λ

√
x
)

√
x

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 156� �
DSolve[-(\[Lambda]^2*y[x]) + 6*y''[x] + 6*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4G
2,0
0,4

(
x2λ2

16 | −1
2 ,

1
2 , 0, 0

)
+ c2G

2,0
0,4

(
x2λ2

16 | 0, 0,−1
2 ,

1
2

)

+
c1
(
J1
(
2
√
x
√
λ
)
+ I1

(
2
√
x
√
λ
))

2
√
λ
√
x

−
ic3
(
I1
(
2
√
x
√
λ
)
− J1

(
2
√
x
√
λ
))

4
√
λ
√
x
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53.5.23 problem 1556
Internal problem ID [9135]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1556.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x2y′′′′ + 8xy′′′ + 12y′′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+8*x*diff(diff(diff(y(x),x),x),x)+12*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
c2
x
+ c3

x2 + c4x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[12*y''[x] + 8*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c2x+ c1
6x2 + c4x+ c3
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53.5.24 problem 1557
Internal problem ID [9136]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1557.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x2y′′′′ + 8xy′′′ + 12y′′ − λ2y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 69� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+8*x*diff(diff(diff(y(x),x),x),x)+12*diff(diff(y(x),x),x)-lambda^2*y(x)=0,y(x), singsol=all)� �

y(x) =
c1 BesselJ

(
2, 2

√
λ

√
x
)

x
+

c2 BesselY
(
2, 2

√
λ

√
x
)

x

+
c3 BesselJ

(
2, 2

√
−λ

√
x
)

x
+

c4 BesselY
(
2, 2

√
−λ

√
x
)

x

3 Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 146� �
DSolve[-(\[Lambda]^2*y[x]) + 12*y''[x] + 8*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4G
2,0
0,4

(
x2λ2

16 | −1, 0,−1
2 ,

1
2

)
+ c2G

2,0
0,4

(
x2λ2

16 | −1
2 ,

1
2 ,−1, 0

)

−
3ic1

(
I2
(
2
√
x
√
λ
)
− J2

(
2
√
x
√
λ
))

4λx −
c3
(
J2
(
2
√
x
√
λ
)
+ I2

(
2
√
x
√
λ
))

λx
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53.5.25 problem 1558
Internal problem ID [9137]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1558.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x2y′′′′ + (2n− 2ν + 4)xy′′′ + (n− ν + 1) (n− ν + 2) y′′ − b4y

16 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 93� �
dsolve(x^2*diff(diff(diff(diff(y(x),x),x),x),x)+(2*n-2*nu+4)*x*diff(diff(diff(y(x),x),x),x)+(n-nu+1)*(n-nu+2)*diff(diff(y(x),x),x)-1/16*b^4*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
−n

2+
ν
2 BesselI

(
n− ν, b

√
x
)
+ c2x

−n
2+

ν
2 BesselJ

(
n− ν, b

√
x
)

+ c3x
−n

2+
ν
2 BesselK

(
n− ν, b

√
x
)
+ c4x

−n
2+

ν
2 BesselY

(
n− ν, b

√
x
)

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 214� �
DSolve[-1/16*(b^4*y[x]) + (1 + n - nu)*(2 + n - nu)*y''[x] + (4 + 2*n - 2*nu)*x*Derivative[3][y][x] + x^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → i−n2n−3ν−3bν−nx

ν−n
2
(
−iin4ν(c2(n− ν + 1) + 4ic1)Γ(n− ν + 1)Jn−ν

(
b
√
x
)

+ in+14ν(c2(n− ν + 1)− 4ic1)Γ(n− ν + 1)In−ν

(
b
√
x
)
+ 4niνΓ(−n+ ν

+ 1)
(
(ic4(n− ν − 1) + 4c3)Jν−n

(
b
√
x
)
+ (ic4(−n+ ν + 1) + 4c3)Iν−n

(
b
√
x
)))
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53.5.26 problem 1559
Internal problem ID [9138]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1559.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x3y′′′′ + 2x2y′′′ − y′′x+ y′ − a4x3y = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 33� �
dsolve(x^3*diff(diff(diff(diff(y(x),x),x),x),x)+2*x^2*diff(diff(diff(y(x),x),x),x)-x*diff(diff(y(x),x),x)+diff(y(x),x)-a^4*x^3*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselI (0, ax) + c2 BesselJ (0, ax) + c3 BesselK (0, ax) + c4 BesselY (0, ax)

3 Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 100� �
DSolve[-(a^4*x^3*y[x]) + y'[x] - x*y''[x] + 2*x^2*Derivative[3][y][x] + x^3*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4G
2,0
0,4

(
a4x4

256 | 0, 0, 12 ,
1
2

)
+ c2G

2,0
0,4

(
a4x4

256 | 1
2 ,

1
2 , 0, 0

)
+ 1

8ic1(I0(ax)− J0(ax)) +
1
2c3(J0(ax) + I0(ax))
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53.5. Chapter 4, linear fourth order CHAPTER 53. DIFFERENTIAL . . .

53.5.27 problem 1560
Internal problem ID [9139]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1560.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x3y′′′′ + 6x2y′′′ + 6y′′x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18� �
dsolve(x^3*diff(diff(diff(diff(y(x),x),x),x),x)+6*x^2*diff(diff(diff(y(x),x),x),x)+6*x*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = c1 + c2 ln(x) +
c3
x
+ c4x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[6*x*y''[x] + 6*x^2*Derivative[3][y][x] + x^3*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
2x + c4x− c2 log(x) + c3

11682
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53.5.28 problem 1561
Internal problem ID [9140]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1561.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ − 2n(n+ 1)x2y′′ + 4n(n+ 1)xy′ +
(
a x4 + n(n+ 1) (n+ 3) (n− 2)

)
y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 77� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)-2*n*(n+1)*x^2*diff(diff(y(x),x),x)+4*n*(n+1)*x*diff(y(x),x)+(a*x^4+n*(n+1)*(n+3)*(n-2))*y(x)=0,y(x), singsol=all)� �
y(x) = c1

√
x BesselJ

(
n+ 1

2 , (−a)
1
4 x

)
+ c2

√
x BesselY

(
n+ 1

2 , (−a)
1
4 x

)
+ c3

√
x BesselJ

(
n+ 1

2 ,
√

−
√
−a x

)
+ c4

√
x BesselY

(
n+ 1

2 ,
√

−
√
−a x

)

3 Solution by Mathematica
Time used: 2.075 (sec). Leaf size: 252� �
DSolve[((-2 + n)*n*(1 + n)*(3 + n) + a*x^4)*y[x] + 4*n*(1 + n)*x*y'[x] - 2*n*(1 + n)*x^2*y''[x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 8
√
a 2−n− 9

2
√
x

(
22n+1Γ

(
1
2

− n

)(
ber−n− 1

2

(
4
√
a x
)(

8c2 cos
(
3
8(2πn+ π)

)
+ c1(1− 2n) sin

(
3
8(2πn+ π)

))
+ bei−n− 1

2

(
4
√
a x
)(

c1(1− 2n) cos
(
3
8(2πn+ π)

)
− 8c2 sin

(
3
8(2πn+ π)

)))
+Γ
(
n+3

2

)(
bern+ 1

2

(
4
√
a x
)(

8c3 cos
(
3
8(2πn+π)

)
−c4(2n+3) sin

(
3
8(2πn+π)

))
+ bein+ 1

2

(
4
√
a x
)(

c4(2n+ 3) cos
(
3
8(2πn+ π)

)
+ 8c3 sin

(
3
8(2πn+ π)

))))
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53.5.29 problem 1562
Internal problem ID [9141]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1562.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 4y′′′x3 −
(
4n2 − 1

)
x2y′′ +

(
4n2 − 1

)
xy′ − 4yx4 = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 93� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+4*x^3*diff(diff(diff(y(x),x),x),x)-(4*n^2-1)*x^2*diff(diff(y(x),x),x)+(4*n^2-1)*x*diff(y(x),x)-4*y(x)*x^4=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(
n,

(
1
2 − i

2

)√
2 x

)
BesselJ

(
n,

(
1
2 + i

2

)√
2 x

)
+ c2 BesselJ

(
n,

(
1
2 − i

2

)√
2 x

)
BesselY

(
n,

(
1
2 + i

2

)√
2 x

)
+ c3 BesselY

(
n,

(
1
2 − i

2

)√
2 x

)
BesselJ

(
n,

(
1
2 + i

2

)√
2 x

)
+ c4 BesselY

(
n,

(
1
2 − i

2

)√
2 x

)
BesselY

(
n,

(
1
2 + i

2

)√
2 x

)

3 Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 140� �
DSolve[-4*x^4*y[x] + (-1 + 4*n^2)*x*y'[x] - (-1 + 4*n^2)*x^2*y''[x] + 4*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 0F3

(
; 12 , 1−

n

2 ,
n

2 + 1; x
4

64

)
+ 1

8ic2x
2
0F3

(
; 32 ,

3
2 − n

2 ,
n

2 + 3
2;

x4

64

)
+ c3

(
i

2

)−n

Γ(1− n)2
(
ber−n(x)2 + bei−n(x)2

)
+ c4

(
i

2

)n

Γ(n+ 1)2
(
bern(x)2 + bein(x)2

)
11684
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53.5.30 problem 1563
Internal problem ID [9142]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1563.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 4y′′′x3 −
(
4n2 − 1

)
x2y′′ −

(
4n2 − 1

)
xy′ +

(
−4x4 + 4n2 − 1

)
y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 83� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+4*x^3*diff(diff(diff(y(x),x),x),x)-(4*n^2-1)*x^2*diff(diff(y(x),x),x)-(4*n^2-1)*x*diff(y(x),x)+(-4*x^4+4*n^2-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
(
bern(x)2 + bein(x)2

)
+ c2x

(
ber−n(x)2 + bei−n(x)2

)
+ c3x hypergeom

(
[] ,
[
3
2 , 1 +

n

2 ,−
n

2 + 1
]
,
x4

64

)

+
c4 hypergeom

(
[] ,
[1
2 ,

n
2 + 1

2 ,−
n
2 + 1

2

]
, x

4

64

)
x

3 Solution by Mathematica
Time used: 1.056 (sec). Leaf size: 187� �
DSolve[(-1 + 4*n^2 - 4*x^4)*y[x] - (-1 + 4*n^2)*x*y'[x] - (-1 + 4*n^2)*x^2*y''[x] + 4*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
4
√
−1

(
x2
(
c2 0F3

(
; 32 , 1−

n
2 ,

n
2 + 1; x4

64

)
+ c3

(
i
8

)−n
x−2n

0F3

(
; 1− n, 1− n

2 ,
3
2 −

n
2 ;

x4

64

)
+ c4

(
i
8

)n
x2n

0F3

(
; n2 + 1, n2 + 3

2 , n+ 1; x4

64

))
− 8ic1 0F3

(
; 12 ,

1
2 −

n
2 ,

n
2 + 1

2 ;
x4

64

))
2
√
2 x
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53.5. Chapter 4, linear fourth order CHAPTER 53. DIFFERENTIAL . . .

53.5.31 problem 1564
Internal problem ID [9143]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1564.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 4y′′′x3 −
(
4n2 + 3

)
x2y′′ +

(
12n2 − 3

)
xy′ −

(
4x4 + 12n2 − 3

)
y = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 87� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+4*x^3*diff(diff(diff(y(x),x),x),x)-(4*n^2+3)*x^2*diff(diff(y(x),x),x)+(12*n^2-3)*x*diff(y(x),x)-(4*x^4+12*n^2-3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1(bern(x)2 + bein(x)2)
x

+ c2(ber−n(x)2 + bei−n(x)2)
x

+ c3x
3 hypergeom

(
[] ,
[
3
2 ,

n

2 + 2,−n

2 + 2
]
,
x4

64

)
+ c4x hypergeom

(
[] ,
[
1
2 ,

3
2 − n

2 ,
n

2 + 3
2

]
,
x4

64

)

3 Solution by Mathematica
Time used: 0.728 (sec). Leaf size: 196� �
DSolve[(3 - 12*n^2 - 4*x^4)*y[x] + (-3 + 12*n^2)*x*y'[x] - (3 + 4*n^2)*x^2*y''[x] + 4*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

( 1
32 +

i
32

) (
i
(
c2x

4
0F3

(
; 32 , 2−

n
2 ,

n
2 + 2; x4

64

)
− 82−ne−

1
2 iπnx−2n

(
c364n 0F3

(
; 1− n, 12 −

n
2 ,−

n
2 ;

x4

64

)
+ c4e

iπnx4n
0F3

(
; n2 + 1

2 ,
n
2 , n+ 1; x4

64

)))
+ 8c1x2

0F3

(
; 12 ,

3
2 −

n
2 ,

n
2 + 3

2 ;
x4

64

))
x
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53.5.32 problem 1565
Internal problem ID [9144]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1565.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 6y′′′x3 +
(
4x4 +

(
−ρ2 − σ2 + 7

)
x2) y′′ + (16x3 +

(
−ρ2 − σ2 + 1

)
x
)
y′ +

(
ρ2σ2 + 8x2) y = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 85� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+6*x^3*diff(diff(diff(y(x),x),x),x)+(4*x^4+(-rho^2-sigma^2+7)*x^2)*diff(diff(y(x),x),x)+(16*x^3+(-rho^2-sigma^2+1)*x)*diff(y(x),x)+(rho^2*sigma^2+8*x^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ
(σ
2 + ρ

2 , x
)
BesselJ

(
−σ

2 + ρ

2 , x
)

+ c2 BesselJ
(σ
2 + ρ

2 , x
)
BesselY

(
−σ

2 + ρ

2 , x
)

+ c3 BesselY
(σ
2 + ρ

2 , x
)
BesselJ

(
−σ

2 + ρ

2 , x
)

+ c4 BesselY
(σ
2 + ρ

2 , x
)
BesselY

(
−σ

2 + ρ

2 , x
)

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 175� �
DSolve[(rho^2*sigma^2 + 8*x^2)*y[x] + ((1 - rho^2 - sigma^2)*x + 16*x^3)*y'[x] + ((7 - rho^2 - sigma^2)*x^2 + 4*x^4)*y''[x] + 6*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−ρ−σΓ
(
−ρ

2 − σ

2 + 1
)
J 1

2 (−ρ−σ)(x)
(
c32ρΓ

(
1
2(ρ− σ + 2)

)
J ρ−σ

2
(x)

+ c12σΓ
(
1
2(−ρ+ σ + 2)

)
Jσ−ρ

2
(x)
)

+ Γ
(
1
2(ρ+ σ + 2)

)
J ρ+σ

2
(x)
(
c22ρΓ

(
1
2(ρ− σ + 2)

)
J ρ−σ

2
(x)

+ c42σΓ
(
1
2(−ρ+ σ + 2)

)
Jσ−ρ

2
(x)
)
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53.5.33 problem 1566
Internal problem ID [9145]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1566.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 6y′′′x3 +
(
4x4 +

(
−2µ2 − 2ν2 + 7

)
x2) y′′ + (16x3 +

(
−2µ2 − 2ν2 + 1

)
x
)
y′ +

(
8x2 +

(
µ2 − ν2)2) y = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 37� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+6*x^3*diff(diff(diff(y(x),x),x),x)+(4*x^4+(-2*mu^2-2*nu^2+7)*x^2)*diff(diff(y(x),x),x)+(16*x^3+(-2*mu^2-2*nu^2+1)*x)*diff(y(x),x)+(8*x^2+(mu^2-nu^2)^2)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 BesselJ (ν, x) BesselJ (µ, x) + c2 BesselJ (ν, x) BesselY (µ, x)
+ c3 BesselY (ν, x) BesselJ (µ, x) + c4 BesselY (ν, x) BesselY (µ, x)

3 Solution by Mathematica
Time used: 0.354 (sec). Leaf size: 95� �
DSolve[((\[Mu]^2 - \[Nu]^2)^2 + 8*x^2)*y[x] + ((1 - 2*\[Mu]^2 - 2*\[Nu]^2)*x + 16*x^3)*y'[x] + ((7 - 2*\[Mu]^2 - 2*\[Nu]^2)*x^2 + 4*x^4)*y''[x] + 6*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−µ−ν(Γ(1− µ)J−µ(x) (c1Γ(1− ν)J−ν(x) + c34νΓ(ν + 1)Jν(x))
+ 4µΓ(µ+ 1)Jµ(x) (c2Γ(1− ν)J−ν(x) + c44νΓ(ν + 1)Jν(x)))
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53.5.34 problem 1567
Internal problem ID [9146]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1567.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

x4y′′′′ + 8y′′′x3 + 12x2y′′ = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 19� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+8*x^3*diff(diff(diff(y(x),x),x),x)+12*x^2*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

y(x) = c1 +
c2
x
+ c3

x2 + c4x

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27� �
DSolve[12*x^2*y''[x] + 8*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3c2x+ c1
6x2 + c4x+ c3
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53.5.35 problem 1568
Internal problem ID [9147]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1568.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + 8y′′′x3 + 12x2y′′ + ay = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 89� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+8*x^3*diff(diff(diff(y(x),x),x),x)+12*x^2*diff(diff(y(x),x),x)+a*y(x)=0,y(x), singsol=all)� �
y(x) = c1x

− 1
2−
√

5−4
√
−a+1

2 +c2x
− 1

2+
√

5−4
√
−a+1

2 +c3x
− 1

2−
√

5+4
√
−a+1

2 +c4x
− 1

2+
√

5+4
√
−a+1

2

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 113� �
DSolve[a*y[x] + 12*x^2*y''[x] + 8*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c3x

− 1
2

√
4
√
1−a +5 + c4x

1
2

√
4
√
1−a +5 + x− 1

2

√
5−4

√
1−a

(
c2x

√
5−4

√
1−a + c1

)
√
x
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53.5.36 problem 1569
Internal problem ID [9148]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1569.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + (−4a+ 6)x3y′′′ +
(
4x2cb2c2 + 6(−1 + a)2 − 2c2

(
µ2 + ν2)+ 1

)
x2y′′ +

(
4(3c− 2a+ 1) b2c2x2c + (−1 + 2a)

(
2c2
(
µ2 + ν2)− 2a(−1 + a)− 1

))
xy′ +

(
4(−c+ a) (a− 2c) b2c2x2c + (cµ+ cν + a) (cµ+ cν − a) (cµ− cν + a) (cµ− cν − a)

)
y = 0

3 Solution by Maple
Time used: 0.053 (sec). Leaf size: 81� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+(6-4*a)*x^3*diff(diff(diff(y(x),x),x),x)+(4*b^2*c^2*x^(2*c)+6*(a-1)^2-2*c^2*(mu^2+nu^2)+1)*x^2*diff(diff(y(x),x),x)+(4*(3*c-2*a+1)*b^2*c^2*x^(2*c)+(2*a-1)*(2*c^2*(mu^2+nu^2)-2*a*(a-1)-1))*x*diff(y(x),x)+(4*(a-c)*(a-2*c)*b^2*c^2*x^(2*c)+(c*mu+c*nu+a)*(c*mu+c*nu-a)*(c*mu-c*nu+a)*(c*mu-c*nu-a))*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
a BesselJ (µ, b xc) BesselY (ν, b xc) + c2x

a BesselJ (ν, b xc) BesselJ (µ, b xc)
+ c3x

a BesselJ (ν, b xc) BesselY (µ, b xc) + c4x
a BesselY (ν, b xc) BesselY (µ, b xc)

3 Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 230� �
DSolve[x^4*y''''[x]+(6-4*a)*x^3*y'''[x]+(4*b^2*c^2*x^(2*c)+6*(a-1)^2-2*c^2*(\[Mu]^2+\[Nu]^2)+1)*x^2*y''[x]+(4*(3*c-2*a+1)*b^2*c^2*x^(2*c)+(2*a-1)*(2*c^2*(\[Mu]^2+\[Nu]^2)-2*a*(a-1)-1))*x*y'[x]+(4*(a-c)*(a-2*c)*b^2*c^2*x^(2*c)+(c*\[Mu]+c*\[Nu]+a)*(c*\[Mu]+c*\[Nu]-a)*(c*\[Mu]-c*\[Nu]+a)*(c*\[Mu]-c*\[Nu]-a))*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−µ−νb
a−c(µ+ν)

c

(
x2c)a−c(µ+ν)

2c (bxc)−µ−ν (4µb2µΓ(µ
+1)

(
x2c)µ Jµ(bxc)

(
c44νb2νΓ(ν+1)

(
x2c)ν Jν(bxc)+c2Γ(1−ν) (bxc)2ν J−ν(bxc)

)
+Γ(1

− µ) (bxc)2µ J−µ(bxc)
(
c34νb2νΓ(ν + 1)

(
x2c)ν Jν(bxc) + c1Γ(1− ν) (bxc)2ν J−ν(bxc)

))
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53.5.37 problem 1570
Internal problem ID [9149]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1570.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x4y′′′′ + (6− 4a− 4c)x3y′′′ +
(
−2ν2c2 + 2a2 + 4(c− 1 + a)2 + 4(−1 + a) (−1 + c)− 1

)
x2y′′ +

(
2ν2c2 − 2a2 − (−1 + 2a) (2c− 1)

)
(2a+ 2c− 1)xy′ +

((
−ν2c2 + a2

) (
−ν2c2 + a2 + 4ca+ 4c2

)
− b4c4x4c) y = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 57� �
dsolve(x^4*diff(diff(diff(diff(y(x),x),x),x),x)+(6-4*a-4*c)*x^3*diff(diff(diff(y(x),x),x),x)+(-2*nu^2*c^2+2*a^2+4*(a+c-1)^2+4*(a-1)*(c-1)-1)*x^2*diff(diff(y(x),x),x)+(2*nu^2*c^2-2*a^2-(2*a-1)*(2*c-1))*(2*a+2*c-1)*x*diff(y(x),x)+((-c^2*nu^2+a^2)*(-c^2*nu^2+a^2+4*a*c+4*c^2)-b^4*c^4*x^(4*c))*y(x)=0,y(x), singsol=all)� �

y(x) = c1x
a BesselJ (ν, b xc) + c2x

a BesselY (ν, b xc)
+ c3x

a BesselJ (ν, ib xc) + c4x
a BesselY (ν, ib xc)

3 Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 203� �
DSolve[((a^2 - c^2*\[Nu]^2)*(a^2 + 4*a*c + 4*c^2 - c^2*\[Nu]^2) - b^4*c^4*x^(4*c))*y[x] + (-1 + 2*a + 2*c)*(-2*a^2 - (-1 + 2*a)*(-1 + 2*c) + 2*c^2*\[Nu]^2)*x*y'[x] + (-1 + 2*a^2 + 4*(-1 + a)*(-1 + c) + 4*(-1 + a + c)^2 - 2*c^2*\[Nu]^2)*x^2*y''[x] + (6 - 4*a - 4*c)*x^3*Derivative[3][y][x] + x^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → ba/c(−1)a−cν

4c 2− 2a
c
−ν−3(x4c) a

4c
(
4ν(ic2(ν − 1) + 4c1)Γ(1− ν)J−ν

(
b

4√
x4c

)
+ 4ν(4c1 − ic2(ν − 1))Γ(1− ν)I−ν

(
b

4√
x4c

)
+ iνΓ(ν + 1)

(
(ic4(ν + 1) + 4c3)Iν

(
b

4√
x4c

)
− i(c4ν + 4ic3 + c4)Jν

(
b

4√
x4c

)))

11692



53.5. Chapter 4, linear fourth order CHAPTER 53. DIFFERENTIAL . . .

53.5.38 problem 1571
Internal problem ID [9150]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1571.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

ν4x4y′′′′ + (4ν − 2) ν3x3y′′′ + (ν − 1) (2ν − 1) ν2x2y′′ − b4x
2
ν y

16 = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 151� �
dsolve(nu^4*x^4*diff(diff(diff(diff(y(x),x),x),x),x)+(4*nu-2)*nu^3*x^3*diff(diff(diff(y(x),x),x),x)+(nu-1)*(2*nu-1)*nu^2*x^2*diff(diff(y(x),x),x)-1/16*b^4*x^(2/nu)*y(x)=0,y(x), singsol=all)� �

y(x) = c1
√
x BesselJ

 1
b 1
ν
c
,

√
b2

ν2 x
b 1
ν c
2

b 1
ν
c

+ c2
√
x BesselY

 1
b 1
ν
c
,

√
b2

ν2 x
b 1
ν c
2

b 1
ν
c



+ c3
√
x BesselJ

 1
b 1
ν
c
,

√
− b2

ν2 x
b 1
ν c
2

b 1
ν
c

+ c4
√
x BesselY

 1
b 1
ν
c
,

√
− b2

ν2 x
b 1
ν c
2

b 1
ν
c


3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 185� �
DSolve[-1/16*(b^4*x^(2/\[Nu])*y[x]) + (-1 + \[Nu])*\[Nu]^2*(-1 + 2*\[Nu])*x^2*y''[x] + \[Nu]^3*(-2 + 4*\[Nu])*x^3*y'''[x] + \[Nu]^4*x^4*y''''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)
→ 8−ν−1bν

(
x2/ν)ν/4 (4ν(ic2(ν−1)+4c1)Γ(1−ν)J−ν

(
b

4√
x2/ν

)
+4ν(4c1−ic2(ν−1))Γ(1−ν)I−ν

(
b

4√
x2/ν

)
+iνΓ(ν+1)

(
(ic4(ν+1)+4c3)Iν

(
b

4√
x2/ν

)
−i(c4ν+4ic3+c4)Jν

(
b

4√
x2/ν

)))
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53.5.39 problem 1572
Internal problem ID [9151]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1572.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

(
x2 − 1

)2
y′′′′ + 10x

(
x2 − 1

)
y′′′ +

(
24x2 − 8− 2(µ(µ+ 1) + ν(ν + 1))

(
x2 − 1

))
y′′ − 6x(µ(µ+ 1) + ν(ν + 1)− 2) y′ +

(
(µ(µ+ 1)− ν(ν + 1))2 − 2µ(µ+ 1)− 2ν(ν + 1)

)
y = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 37� �
dsolve((x^2-1)^2*diff(diff(diff(diff(y(x),x),x),x),x)+10*x*(x^2-1)*diff(diff(diff(y(x),x),x),x)+(24*x^2-8-2*(mu*(mu+1)+nu*(nu+1))*(x^2-1))*diff(diff(y(x),x),x)-6*x*(mu*(mu+1)+nu*(nu+1)-2)*diff(y(x),x)+((mu*(mu+1)-nu*(nu+1))^2-2*mu*(mu+1)-2*nu*(nu+1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1 LegendreP (ν, x) LegendreP (µ, x) + c2 LegendreP (ν, x) LegendreQ (µ, x)
+ c3 LegendreQ (ν, x) LegendreP (µ, x) + c4 LegendreQ (ν, x) LegendreQ (µ, x)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(-2*\[Mu]*(1 + \[Mu]) - 2*\[Nu]*(1 + \[Nu]) + (\[Mu]*(1 + \[Mu]) - \[Nu]*(1 + \[Nu]))^2)*y[x] - 6*(-2 + \[Mu]*(1 +\[Mu]) + \[Nu]*(1 + \[Nu]))*x*y'[x] + (-8 + 24*x^3 - 2*(\[Mu]*(1 + \[Mu]) + \[Nu]*(1 + \[Nu]))*(-1 + x^2))*y''[x] + 10*x*(-1 + x^2)*Derivative[3][y][x] + (-1 + x^2)^2*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.40 problem 1573
Internal problem ID [9152]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1573.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _fully, _exact, _linear]]

Solve

(ex + 2x) y′′′′ + 4(ex + 2) y′′′ + 6 exy′′ + 4 exy′ + y ex − 1
x5 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 65� �
dsolve((exp(x)+2*x)*diff(diff(diff(diff(y(x),x),x),x),x)+4*(exp(x)+2)*diff(diff(diff(y(x),x),x),x)+6*exp(x)*diff(diff(y(x),x),x)+4*exp(x)*diff(y(x),x)+y(x)*exp(x)-1/x^5=0,y(x), singsol=all)� �

y(x) = c4
ex + 2x + xc3

ex + 2x + 1
24 (ex + 2x)x + c1x

3

ex + 2x + c2x
2

ex + 2x

3 Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 43� �
DSolve[-x^(-5) + E^x*y[x] + 4*E^x*y'[x] + 6*E^x*y''[x] + 4*(2 + E^x)*Derivative[3][y][x] + (E^x + 2*x)*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 24x(x(x(c4x+ c3) + c2) + c1)
24x (2x+ ex)
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53.5.41 problem 1574
Internal problem ID [9153]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1574.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′
(
sin4(x)

)
+ 2y′′′

(
sin3(x)

)
cos(x) + y′′

(
sin2(x)

) (
sin2(x)− 3

)
+ y′ sin(x) cos(x)

(
2
(
sin2(x)

)
+ 3
)
+
(
a4
(
sin4(x)

)
− 3
)
y = 0
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3 Solution by Maple
Time used: 0.166 (sec). Leaf size: 257� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)*sin(x)^4+2*diff(diff(diff(y(x),x),x),x)*sin(x)^3*cos(x)+diff(diff(y(x),x),x)*sin(x)^2*(sin(x)^2-3)+diff(y(x),x)*sin(x)*cos(x)*(2*sin(x)^2+3)+(a^4*sin(x)^4-3)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin(x) hypergeom

3
4 +

√
−4
√

− (a− 1) (a+ 1) (a2 + 1) + 5
4 ,

3
4

−

√
−4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4

 ,

[
1
2

]
, cos2(x)


+ c2 sin(x) hypergeom

3
4 +

√
4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4 ,
3
4

−

√
4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4

 ,

[
1
2

]
, cos2(x)


+ c3 sin(x) cos(x) hypergeom

5
4 −

√
−4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4 ,
5
4

+

√
−4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4

 ,

[
3
2

]
, cos2(x)


+ c4 sin(x) cos(x) hypergeom

5
4 +

√
4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4 ,
5
4

−

√
4
√
− (a− 1) (a+ 1) (a2 + 1) + 5

4

 ,

[
3
2

]
, cos2(x)
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3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 265� �
DSolve[(-3 + a^4*Sin[x]^4)*y[x] + Cos[x]*Sin[x]*(3 + 2*Sin[x]^2)*y'[x] + Sin[x]^2*(-3 + Sin[x]^2)*y''[x] + 2*Cos[x]*Sin[x]^3*Derivative[3][y][x] + Sin[x]^4*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ sin(x)
(
c1 2F1

(
1
4

(
3−

√
5− 4

√
1− a4

)
,
1
4

(√
5− 4

√
1− a4 + 3

)
; 12; cos

2(x)
)

+ c3 cos(x) 2F1

(
1
4

(
5−

√
5− 4

√
1− a4

)
,
1
4

(√
5− 4

√
1− a4 + 5

)
; 32; cos

2(x)
)

+ c2 2F1

(
1
4

(
3−

√
4
√
1− a4 + 5

)
,
1
4

(√
4
√
1− a4 + 5 + 3

)
; 12; cos

2(x)
)

+ c4 cos(x) 2F1

(
1
4

(
5−

√
4
√
1− a4 + 5

)
,
1
4

(√
4
√
1− a4 + 5 + 5

)
; 32; cos

2(x)
))
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53.5.42 problem 1575
Internal problem ID [9154]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1575.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y′′′′
(
sin6(x)

)
+ 4y′′′

(
sin5(x)

)
cos(x)− 6y′′

(
sin6(x)

)
− 4y′

(
sin5(x)

)
cos(x) + y

(
sin6(x)

)
− f = 0

3 Solution by Maple
Time used: 0.172 (sec). Leaf size: 1055� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)*sin(x)^6+4*diff(diff(diff(y(x),x),x),x)*sin(x)^5*cos(x)-6*diff(diff(y(x),x),x)*sin(x)^6-4*diff(y(x),x)*sin(x)^5*cos(x)+y(x)*sin(x)^6-f=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 5.645 (sec). Leaf size: 119� �
DSolve[-f[x] + Sin[x]^6*y[x] - 4*Cos[x]*Sin[x]^5*y'[x] - 6*Sin[x]^6*y''[x] + 4*Cos[x]*Sin[x]^5*Derivative[3][y][x] + Sin[x]^6*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → csc(x)
(∫ x

1
−1
6 csc5(K[1])f(K[1])K[1]3dK[1]

+ x

(∫ x

1

1
2 csc5(K[2])f(K[2])K[2]2dK[2]

+ x

(
x

∫ x

1

1
6 csc5(K[4])f(K[4])dK[4] +

∫ x

1
−1
2 csc5(K[3])f(K[3])K[3]dK[3]

))
+ x(x(c4x+ c3) + c2) + c1

)
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53.5.43 problem 1576
Internal problem ID [9155]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1576.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

f
(
y′′′′ − 2a2y′′ + a4y

)
+ 2df

(
−a2y′ + y′′′

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 67� �
dsolve(f*(diff(diff(diff(diff(y(x),x),x),x),x)-2*a^2*diff(diff(y(x),x),x)+a^4*y(x))+2*df*(diff(diff(diff(y(x),x),x),x)-a^2*diff(y(x),x))=0,y(x), singsol=all)� �

y(x) = c1e−ax + c2eax + c3e

(
−df+

√
a2f2+df 2

)
x

f + c4e−
(
df+
√

a2f2+df 2
)
x

f

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*Derivative[1][f][x]*(-(a^2*y'[x]) + Derivative[3][y][x]) + f[x]*(a^4*y[x] - 2*a^2*y''[x] + Derivative[4][y][x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.5.44 problem 1577
Internal problem ID [9156]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 4, linear fourth order
Problem number: 1577.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

Solve

fy′′′′ = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 21� �
dsolve(f*diff(diff(diff(diff(y(x),x),x),x),x)=0,y(x), singsol=all)� �

y(x) = 1
6c1x

3 + 1
2c2x

2 + c3x+ c4

3 Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 41� �
DSolve[Derivative[2][f][x]*y''[x] + 2*Derivative[1][f][x]*Derivative[3][y][x] + f[x]*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1

∫ K[2]

1

c1 + c2K[1]
f(K[1]) dK[1]dK[2] + c4x+ c3
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53.6.1 problem 1578
Internal problem ID [9157]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1578.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y′′′′ − 2a2y′′ + a4y − λ(ax− b)
(
y′′ − a2y

)
= 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 92� �
dsolve(diff(diff(diff(diff(y(x),x),x),x),x)-2*a^2*diff(diff(y(x),x),x)+a^4*y(x)-lambda*(a*x-b)*(diff(diff(y(x),x),x)-a^2*y(x))=0,y(x), singsol=all)� �
y(x)

= eax
(∫

e−2ax

(∫ (
c3eaxAiryAi

(
−(λ(ax− b) + a2) (−aλ)

1
3

aλ

)
+c4eaxAiryBi

(
−(λ(ax− b) + a2) (−aλ)

1
3

aλ

))
dx

+ c2

)
dx+ c1

)

3 Solution by Mathematica
Time used: 27.152 (sec). Leaf size: 130� �
DSolve[a^4*y[x] - 2*a^2*y''[x] - \[Lambda]*(-b + a*x)*(-(a^2*y[x]) + y''[x]) + Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−ax

(
c3

∫ x

1
2ae2aK[1]

∫
e−aK[1]Ai

(
a2 + λK[1]a− bλ

(aλ)2/3

)
dK[1]dK[1]

+ c4

∫ x

1
2ae2aK[2]

∫
e−aK[2]Bi

(
a2 + λK[2]a− bλ

(aλ)2/3

)
dK[2]dK[2] + c2e

2ax + c1

)
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53.6.2 problem 1579
Internal problem ID [9158]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1579.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

y(5) + 2y′′′ + y′ − ax− b sin(x)− c cos(x) = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 78� �
dsolve(diff(y(x),x$5)+2*diff(y(x),x$3)+diff(y(x),x)-a*x-b*sin(x)-c*cos(x)=0,y(x), singsol=all)� �

y(x) = a x2

2 + c1 sin(x)− c2 cos(x) + sin(x)c3x+ cos(x)c3 − cos(x)c4x+ c4 sin(x)

− 3b cos(x)
4 + 3 sin(x)c

4 − b sin(x)x
2 − cos(x)cx

2 − sin(x)c x2

8 + cos(x)b x2

8 + c5

3 Solution by Mathematica
Time used: 0.565 (sec). Leaf size: 79� �
DSolve[y'''''[x]+2*y'''[x]+y'[x]-a*x-b*Sin[x]-c*Cos[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax2

2 + cos(x)
(

1
16b
(
2x2 − 9

)
− 5cx

8 − c4x+ c2 − c3

)
+ sin(x)

(
−3bx

8 + 1
16c
(
13− 2x2)+ c2x+ c1 + c4

)
+ c5
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53.6.3 problem 1580
Internal problem ID [9159]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1580.
ODE order: 6.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y(6) + y − sin
(
3x
2

)
sin
(x
2

)
= 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 80� �
dsolve(diff(y(x),x$6)+y(x)-sin(3/2*x)*sin(1/2*x)=0,y(x), singsol=all)� �

y(x) = x sin(x)
12 + cos (2x)

126 + 5 cos(x)
24 + c1 cos(x) + c2 sin(x) + c3e−

√
3 x
2 cos

(x
2

)
+ c4e−

√
3 x
2 sin

(x
2

)
+ c5e

√
3 x
2 cos

(x
2

)
+ c6e

√
3 x
2 sin

(x
2

)
3 Solution by Mathematica
Time used: 1.128 (sec). Leaf size: 93� �
DSolve[y''''''[x]+y[x]-Sin[3/2*x]*Sin[1/2*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
12x sin(x) +

1
126 cos(2x) +

(
1
4 + c2

)
cos(x) + c5 sin(x)

+ e−
√
3 x
2

((
c1e

√
3 x + c3

)
cos
(x
2

)
+
(
c6e

√
3 x + c4

)
sin
(x
2

))
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53.6.4 problem 1581
Internal problem ID [9160]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1581.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

Solve

y(5) − yax− b = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$5)-a*x*y(x)-b=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'''''[x]-a*x*y[x]-b==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.6.5 problem 1582
Internal problem ID [9161]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1582.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

y(5) + a xνy′ + aν xν−1y = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$5)+a*x^nu*diff(y(x),x)+a*nu*x^(nu-1)*y(x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 10.111 (sec). Leaf size: 496� �
DSolve[y'''''[x]+a*x^\[Nu]*y'[x]+a*\[Nu]*x^(\[Nu]-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ ν− 16
ν+4

(
ν + 4
ν

)− 16
ν+4

a
1

ν+4 (xν)
1
ν

(
a

1
ν+4 (xν)

1
ν

(
a

1
ν+4 (xν)

1
ν

(
c5a

1
ν+4 (xν)

1
ν 1F4

(
1; 1+ 1

ν + 4 ,
ν

ν + 4+
6

ν + 4 ,
ν

ν + 4+
7

ν + 4 ,
ν

ν + 4+
8

ν + 4;−
a(xν)

ν+4
ν

(ν + 4)4

)
+c4ν

4
ν+4

(
ν + 4
ν

) 4
ν+4

0F3

(
; 1+ 1

ν + 4 ,
ν

ν + 4+
6

ν + 4 ,
ν

ν + 4+
7

ν + 4;−
a(xν)

ν+4
ν

(ν + 4)4

))

+ c3ν
8

ν+4

(
ν + 4
ν

) 8
ν+4

0F3

(
; 1 + 1

ν + 4 ,
ν

ν + 4 + 3
ν + 4 ,

ν

ν + 4 + 6
ν + 4;−

a(xν)
ν+4
ν

(ν + 4)4

))

+ c2ν
12

ν+4

(
ν + 4
ν

) 12
ν+4

0F3

(
; 1 + 1

ν + 4 ,
ν

ν + 4 + 2
ν + 4 ,

ν

ν + 4 + 3
ν + 4;−

a(xν)
ν+4
ν

(ν + 4)4

))

+ c1 0F3

(
; ν

ν + 4 + 1
ν + 4 ,

ν

ν + 4 + 2
ν + 4 ,

ν

ν + 4 + 3
ν + 4;−

a(xν)
ν+4
ν

(ν + 4)4

)
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53.6.6 problem 1583
Internal problem ID [9162]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1583.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

y(5) + ay′′′′ − f = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$5)+a*diff(y(x),x$4)-f=0,y(x), singsol=all)� �

y(x) = x2c3
2 + x3c2

6 + c1e−ax

a4
+ f x4

24a + c4x+ c5

3 Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 45� �
DSolve[y'''''[x]+a*y''''[x]-f==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1e
−ax

a4
+ fx4

24a + x(x(c5x+ c4) + c3) + c2
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53.6.7 problem 1584
Internal problem ID [9163]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1584.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

xy(5) −mny′′′′ + yax = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 134� �
dsolve(x*diff(y(x),x$5)-m*n*diff(y(x),x$4)+a*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
2
5 ,

3
5 ,

4
5 ,

1
5 − mn

5

]
,− x5a

3125

)
+ c2x hypergeom

(
[] ,
[
3
5 ,

4
5 ,

6
5 ,

2
5 − mn

5

]
,− x5a

3125

)
+ c3x

2 hypergeom
(
[] ,
[
4
5 ,

6
5 ,

7
5 ,

3
5 − mn

5

]
,− x5a

3125

)
+ c4x

3 hypergeom
(
[] ,
[
6
5 ,

7
5 ,

8
5 ,

4
5 − mn

5

]
,− x5a

3125

)
+ c5x

mn+4 hypergeom
(
[] ,
[
9
5 + mn

5 ,
8
5 + mn

5 ,
7
5 + mn

5 ,
6
5 + mn

5

]
,− x5a

3125

)
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3 Solution by Mathematica
Time used: 1.4 (sec). Leaf size: 245� �
DSolve[x*y'''''[x]-m*n*y''''[x]+a*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c55−mn−4a
1
5 (mn+4)xmn+4

0F4

(
; mn

5 + 6
5 ,

mn

5 + 7
5 ,

mn

5 + 8
5 ,

mn

5 + 9
5;−

ax5

3125

)
+ 1

125
5
√
a x

(
25c2 0F4

(
; 35 ,

4
5 ,

6
5 ,

2
5 − mn

5 ;− ax5

3125

)
+ 5

√
a x

(
5c3 0F4

(
; 45 ,

6
5 ,

7
5 ,

3
5 − mn

5 ;− ax5

3125

)
+ 5
√
a c4x 0F4

(
; 65 ,

7
5 ,

8
5 ,

4
5 − mn

5 ;− ax5

3125

)))
+ c1 0F4

(
; 25 ,

3
5 ,

4
5 ,

1
5 − mn

5 ;− ax5

3125

)
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53.6.8 problem 1585
Internal problem ID [9164]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1585.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

Solve

x(y′a+ by′′ + cy′′′ + ey′′′′) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 806� �
dsolve(x * (a*diff(y(x),x) + b*diff(y(x),x$2) + c*diff(y(x),x$3) + e*diff(y(x),x$4))*y(x)=0,y(x), singsol=all)� �
y(x) = 0

y(x) = c1

+c2e
−

(
i
(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 2
3
√
3 +12i

√
3 be−4i

√
3 c2+

(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 2
3 +4c

(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3 −12be+4c2

)
x

12e
(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3

+c3e

(
i
(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 2
3
√
3 +12i

√
3 be−4i

√
3 c2−

(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 2
3 −4c

(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3 +12be−4c2

)
x

12e
(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3

+c4e

((
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 2
3 −2c

(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3 −12be+4c2

)
x

6e
(
12
√
3

√
27a2e2−18abce+4a c3+4b3e−b2c2 e−108a e2+36bce−8c3

) 1
3
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3 Solution by Mathematica
Time used: 30.102 (sec). Leaf size: 214� �
DSolve[x * (a*y'[x] + b*y''[x] + c*y'''[x] + e*y''''[x])*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 0

y(x) → c1e
xRoot

[
#13+#12c

e
+#1b

e
+a

e
&,1
]

Root
[
#13 + #12

c

e
+ #1b

e
+ a

e
&, 1

] + c2e
xRoot

[
#13+#12c

e
+#1b

e
+a

e
&,2
]

Root
[
#13 + #12

c

e
+ #1b

e
+ a

e
&, 2

]

+ c3e
xRoot

[
#13+#12c

e
+#1b

e
+a

e
&,3
]

Root
[
#13 + #12

c

e
+ #1b

e
+ a

e
&, 3

] + c4
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53.6.9 problem 1586
Internal problem ID [9165]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1586.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

Solve

xy(5) − (aA1 − A0)x− A1 − ((aA2 − A1)x+ A2) y′ = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x$5)-((a*A__1-A__0)*x+A__1)-((a*A__2-A__1)*x+A__2)*diff(y(x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'''''[x]-((a*A1-A0)*x+A1)-((a*A2-A1)*x+A2)*y'[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.6.10 problem 1587
Internal problem ID [9166]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1587.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x2y′′′′ − ay = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 65� �
dsolve(x^2*diff(y(x),x$4)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1xBesselJ
(
2, 2a 1

4
√
x
)
+ c2xBesselY

(
2, 2a 1

4
√
x
)

+ c3xBesselJ
(
2, 2
√

−
√
a

√
x

)
+ c4xBesselY

(
2, 2
√

−
√
a

√
x

)

3 Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 121� �
DSolve[x^2*y''''[x]-a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c4G
2,0
0,4

(
ax2

16 | 0, 1, 12 ,
3
2

)
+ c2G

2,0
0,4

(
ax2

16 | 1
2 ,

3
2 , 0, 1

)
+ 1

64
√
a x
(
(4c3 − 3ic1)J2

(
2 4
√
a
√
x
)
+ (3ic1 + 4c3)I2

(
2 4
√
a
√
x
))
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53.6.11 problem 1588
Internal problem ID [9167]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1588.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x10y(5) − ay = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 90� �
dsolve(x^10*diff(diff(diff(diff(diff(y(x),x),x),x),x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
(
[] ,
[
6
5 ,

7
5 ,

8
5 ,

9
5

]
,− a

3125x5

)
+ c2x hypergeom

(
[] ,
[
4
5 ,

6
5 ,

7
5 ,

8
5

]
,− a

3125x5

)
+ c3x

2 hypergeom
(
[] ,
[
3
5 ,

4
5 ,

6
5 ,

7
5

]
,− a

3125x5

)
+ c4x

3 hypergeom
(
[] ,
[
2
5 ,

3
5 ,

4
5 ,

6
5

]
,− a

3125x5

)
+ c5x

4 hypergeom
(
[] ,
[
1
5 ,

2
5 ,

3
5 ,

4
5

]
,− a

3125x5

)

3 Solution by Mathematica
Time used: 7.159 (sec). Leaf size: 103� �
DSolve[x^10*y'''''[x]-a*y[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x4
(
c1e

−
5√a
x + c2e

5√−1 5√a
x + c3e

− (−1)2/5 5√a
x + c4e

(−1)3/5 5√a
x + c5e

− (−1)4/5 5√a
x

)
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53.6.12 problem 1589
Internal problem ID [9168]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1589.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

x
5
2y(5) − ay = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 2173� �
dsolve(x^(2+1/2)*diff(y(x),x$5)-a*y(x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 206� �
DSolve[x^(2+1/2)*D[y[x],{x,5}]-a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 4
25(−1)2/5a2/5c2x 0F4

(
;−1

5 ,
1
5 ,

3
5 ,

7
5;

32ax5/2

3125

)
+
16 5

√
−1 a4/5x2

(
625(−1)3/5c3 0F4

(
; 15 ,

3
5 ,

7
5 ,

9
5 ;

32ax5/2

3125

)
− 4a2/5x

(
4(−1)2/5a2/5c5x 0F4

(
; 75 ,

9
5 ,

11
5 ,

13
5 ;

32ax5/2

3125

)
+ 25c4 0F4

(
; 35 ,

7
5 ,

9
5 ,

11
5 ;

32ax5/2

3125

)))
390625 +c1 0F4

(
;−3

5 ,−
1
5 ,

1
5 ,

3
5;

32ax5/2

3125

)
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53.6.13 problem 1590
Internal problem ID [9169]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 5, linear fifth and higher order
Problem number: 1590.
ODE order: 5.
ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

Solve

(x− a)5 (x− b)5 y(5) − cy = 0

7 Solution by Maple� �
dsolve((x-a)^5*(x-b)^5*diff(y(x),x$5)-c*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(x-a)^5*(x-b)^5*y'''''[x]-c*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.7.1 problem 1591
Internal problem ID [9170]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1591.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − y2 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 12� �
dsolve(diff(diff(y(x),x),x)-y(x)^2=0,y(x), singsol=all)� �

y(x) = 6WeierstrassP (x+ c1, 0, c2)

3 Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26� �
DSolve[-y[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 3
√
6 ℘

(
x+ c1

3
√
6

; 0, c2
)
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53.7.2 problem 1592
Internal problem ID [9171]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1592.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − 6y2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 10� �
dsolve(diff(diff(y(x),x),x)-6*y(x)^2=0,y(x), singsol=all)� �

y(x) = WeierstrassP (x+ c1, 0, c2)

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 14� �
DSolve[-6*y[x]^2 + y''[x]== 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ℘(x+ c1; 0, c2)
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53.7.3 problem 1593
Internal problem ID [9172]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1593.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 1st]]

Solve

y′′ − 6y2 − x = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-6*y(x)^2-x=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-x - 6*y[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.4 problem 1594
Internal problem ID [9173]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1594.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − 6y2 + 4y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 59� �
dsolve(diff(diff(y(x),x),x)-6*y(x)^2+4*y(x)=0,y(x), singsol=all)� �

∫ y(x) 1√
4_a3 − 4_a2 + c1

d_a − x− c2 = 0

∫ y(x)
− 1√

4_a3 − 4_a2 + c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 373� �
DSolve[4*y[x] - 6*y[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


4
(
Root

[
4#13 − 4#12 + c1&, 2

]
− Root

[
4#13 − 4#12 + c1&, 3

]) (
y(x)− Root

[
4#13 − 4#12 + c1&, 1

]) (
y(x)− Root

[
4#13 − 4#12 + c1&, 2

]) (
y(x)− Root

[
4#13 − 4#12 + c1&, 3

])
F

(
ArcSin

(√
Root

[
4#13 − 4#12 + c1&, 3

]
− y(x)

Root
[
4#13 − 4#12 + c1&, 3

]
− Root

[
4#13 − 4#12 + c1&, 2

] ) |
Root

[
4#13

−4#12
+c1&,2

]
−Root

[
4#13

−4#12
+c1&,3

]
Root

[
4#13

−4#12
+c1&,1

]
−Root

[
4#13

−4#12
+c1&,3

]
)

2

(4y(x)3 − 4y(x)2 + c1)
(
Root

[
4#13 − 4#12 + c1&, 3

]
− Root

[
4#13 − 4#12 + c1&, 1

]) (
Root

[
4#13 − 4#12 + c1&, 3

]
− Root

[
4#13 − 4#12 + c1&, 2

]) =(x+c2)2, y(x)
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53.7.5 problem 1595
Internal problem ID [9174]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1595.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + ay2 + bx+ c = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*y(x)^2+b*x+c=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c + b*x + a*y[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.6 problem 1596
Internal problem ID [9175]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1596.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 2nd]]

Solve

y′′ − 2y3 − yx+ a = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-2*y(x)^3-x*y(x)+a=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a - x*y[x] - 2*y[x]^3 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.7 problem 1597
Internal problem ID [9176]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1597.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − ay3 = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)-a*y(x)^3=0,y(x), singsol=all)� �

y(x) = c2sn
((√

−2a x

2 + c1

)
c2|i

)

3 Solution by Mathematica
Time used: 1.275 (sec). Leaf size: 131� �
DSolve[-(a*y[x]^3) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

i
4
√
2 sn

−
(1−i)

√√
a
√
c1 (x+ c2)2

23/4

∣∣∣∣∣∣− 1


√

i
√
a√
c1

y(x) →

i
4
√
2 sn

−
(1−i)

√√
a
√
c1 (x+ c2)2

23/4

∣∣∣∣∣∣− 1


√

i
√
a√
c1
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53.7.8 problem 1598
Internal problem ID [9177]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1598.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ − 2a2y3 + 2abxy − b = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-2*a^2*y(x)^3+2*a*b*x*y(x)-b=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-b + 2*a*b*x*y[x] - 2*a^2*y[x]^3 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.9 problem 1599
Internal problem ID [9178]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1599.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + d+ bxy + cy + ay3 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+d+b*x*y(x)+c*y(x)+a*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[d + c*y[x] + b*x*y[x] + a*y[x]^3 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.10 problem 1600
Internal problem ID [9179]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1600.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + d+ y2b+ cy + ay3 = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 89� �
dsolve(diff(diff(y(x),x),x)+d+y(x)^2*b+c*y(x)+a*y(x)^3=0,y(x), singsol=all)� �

∫ y(x)
− 6√

−18a_a4 − 24b_a3 − 36c_a2 − 72d_a + 36c1
d_a − x− c2 = 0

∫ y(x) 6√
−18a_a4 − 24b_a3 − 36c_a2 − 72d_a + 36c1

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 79� �
DSolve[1 - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)

y(x) → 1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)
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53.7.11 problem 1601
Internal problem ID [9180]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1601.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a xry2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*x^r*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*x^r*y[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.12 problem 1602
Internal problem ID [9181]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1602.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + 6a10y11 − y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 61� �
dsolve(diff(diff(y(x),x),x)+(5+1)*a^(2*5)*y(x)^(2*5+1)-y(x)=0,y(x), singsol=all)� �

∫ y(x) 1√
−_a12a10 + _a2 + c1

d_a − x− c2 = 0

∫ y(x)
− 1√

−_a12a10 + _a2 + c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 10.385 (sec). Leaf size: 49� �
DSolve[-y[x] + a^(2*5)*(1 + 5)*y[x]^(1 + 2*5) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

1√
c1 + 2

(
K[1]2
2 − 1

2a
10K[1]12

) dK[1]2 = (x+ c2)2, y(x)
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53.7.13 problem 1603
Internal problem ID [9182]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1603.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ − 1
(ay2 + bxy + c x2 + αy + βx+ γ)

3
2
= 0

3 Solution by Maple
Time used: 1.371 (sec). Leaf size: 941� �
dsolve(diff(y(x),x$2)-(a*y(x)^2+b*x*y(x)+c*x^2+alpha*y(x)+beta*x+gamma)^(-3/2)=0,y(x), singsol=all)� �
y(x)

=

2RootOf


−2 arctan

(
4cxa−b2x+2aβ−αb

2
√

−a (a β2 − 4acγ + α2c− αβb+ b2γ)

)
aβ + arctan

(
4cxa−b2x+2aβ−αb

2
√

−a (a β2 − 4acγ + α2c− αβb+ b2γ)

)
αb+ 2


∫ _Z 2aβ−αb√√√√√√√16

√
4aβ + 4ca+ 4aγ − α2 − 2αb− b2

∫ 1

(4_g2a2 + 1)
√

16β _g2a3 + 16c_g2a3 + 16a3_g2γ − 4a2_g2α2 − 8αb_g2a2 − 4_g2a2b2 + 4aβ + 4ca+ 4aγ − α2 − 2αb− b2

a

d_g

 a+ 4a2β2_g2 − 16a2cγ _g2 + 4aα2c_g2 − 4aαbβ _g2 + 4a b2γ _g2 + 4c1a2β2 − 4c1aαbβ + c1α2b2

d_g


√

−a (a β2 − 4acγ + α2c− αβb+ b2γ) + 2c2
√
−a (a β2 − 4acγ + α2c− αβb+ b2γ)


√
4ac x2 − b2x2 + 4aβx− 2αbx+ 4aγ − α2 a− bx− α

2a
y(x)

=

2RootOf


−2 arctan

(
4cxa−b2x+2aβ−αb

2
√

−a (a β2 − 4acγ + α2c− αβb+ b2γ)

)
aβ + arctan

(
4cxa−b2x+2aβ−αb

2
√

−a (a β2 − 4acγ + α2c− αβb+ b2γ)

)
αb− 2


∫ _Z 2aβ−αb√√√√√√√16

√
4aβ + 4ca+ 4aγ − α2 − 2αb− b2

∫ 1

(4_g2a2 + 1)
√

16β _g2a3 + 16c_g2a3 + 16a3_g2γ − 4a2_g2α2 − 8αb_g2a2 − 4_g2a2b2 + 4aβ + 4ca+ 4aγ − α2 − 2αb− b2

a

d_g

 a+ 4a2β2_g2 − 16a2cγ _g2 + 4aα2c_g2 − 4aαbβ _g2 + 4a b2γ _g2 + 4c1a2β2 − 4c1aαbβ + c1α2b2

d_g


√

−a (a β2 − 4acγ + α2c− αβb+ b2γ) + 2c2
√

−a (a β2 − 4acγ + α2c− αβb+ b2γ)


√

4ac x2 − b2x2 + 4aβx− 2αbx+ 4aγ − α2 a− bx− α

2a
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-(a*y[x]^2+b*x*y[x]+c*x^2+\[Alpha]*y[x]+\[Beta]*x+\[Gamma])^(-3/2) == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.14 problem 1604
Internal problem ID [9183]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1604.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − ey = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 23� �
dsolve(diff(diff(y(x),x),x)-exp(y(x))=0,y(x), singsol=all)� �

y(x) = ln

tan2
(

c2+x
2c1

)
+ 1

2c21


3 Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 26� �
DSolve[-E^y[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → log
(
− c1
1 + cosh (√c1 (x+ c2))

)
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53.7.15 problem 1605
Internal problem ID [9184]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1605.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a ex√y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*exp(x)*y(x)^(1/2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*E^x*Sqrt[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.16 problem 1606
Internal problem ID [9185]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1606.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + ex sin(y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+exp(x)*sin(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[Exp[x]*Sin[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.17 problem 1607
Internal problem ID [9186]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1607.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + a sin(y) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 49� �
dsolve(diff(diff(y(x),x),x)+a*sin(y(x))=0,y(x), singsol=all)� �

∫ y(x) 1√
2a cos (_a) + c1

d_a − x− c2 = 0

∫ y(x)
− 1√

2a cos (_a) + c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 79� �
DSolve[a*Sin[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2am
(
1
2
√

(2a+ c1)(x+ c2)2 | 4a
2a+ c1

)
y(x) → 2am

(
1
2
√
(2a+ c1)(x+ c2)2 | 4a

2a+ c1

)
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53.7.18 problem 1608
Internal problem ID [9187]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1608.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + a2 sin(y)− b sin(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a^2*sin(y(x))-b*sin(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(b*Sin[x]) + a^2*Sin[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.19 problem 1609
Internal problem ID [9188]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1609.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + a2 sin(y)− bf(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a^2*sin(y(x))-b*f(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(b*f[x]) + a^2*Sin[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.20 problem 1610
Internal problem ID [9189]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1610.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
h

(
y√
x

)
x

3
2

= 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 92� �
dsolve(diff(diff(y(x),x),x)-1/x^(3/2)*h(y(x)/x^(1/2))=0,y(x), singsol=all)� �
y(x) = RootOf

(
_Z x

3
2 + 4h

(
_Z√
x

)
x2
)

y(x) = RootOf

− ln(x) + 2


∫ _Z 1√

c1 + 8
(∫

h (_g) d_g
)
+ _g2

d_g

+ 2c2

√
x

y(x) = RootOf

− ln(x)− 2


∫ _Z 1√

c1 + 8
(∫

h (_g) d_g
)
+ _g2

d_g

+ 2c2

√
x
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3 Solution by Mathematica
Time used: 2.418 (sec). Leaf size: 754� �
DSolve[-(h[y[x]/Sqrt[x]]/x^(3/2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



∫ y(x)

1

2

√
x

√√√√K[3]2 + 4xc1 + 8x
∫ K[3]√

x
1 h(K[2])dK[2]

x

dK[3]

−
∫ x

1



2

 y(x)

2
√
K[4]

−

√
y(x)2
2K[4] + 2c1 + 4

∫ y(x)√
K[4]

1
h(K[2])dK[2]

√
2



K[4]

√√√√y(x)2 + 4c1K[4] + 8K[4]
∫ y(x)√

K[4]
1 h(K[2])dK[2]

K[4]

+
∫ y(x)

1


−

4c1+8
∫ K[3]√

K[4]
1 h(K[2])dK[2]−

4h

 K[3]√
K[4]

K[3]√
K[4]

K[4] − K[3]2+4c1K[4]+8K[4]
∫ K[3]√

K[4]
1 h(K[2])dK[2]

K[4]2√
K[4]

K[3]2+4c1K[4]+8K[4]
∫ K[3]√

K[4]
1 h(K[2])dK[2]

K[4]

 3/2

− 1

K[4]3/2

√√√√K[3]2 + 4c1K[4] + 8K[4]
∫ K[3]√

K[4]
1 h(K[2])dK[2]

K[4]


dK[3]


dK[4] = c2, y(x)



Solve



∫ y(x)

1
− 2

√
x

√√√√K[5]2 + 4xc1 + 8x
∫ K[5]√

x
1 h(K[2])dK[2]

x

dK[5]

−
∫ x

1



∫ y(x)

1



4c1+8
∫ K[5]√

K[6]
1 h(K[2])dK[2]−

4h

 K[5]√
K[6]

K[5]√
K[6]

K[6] − K[5]2+4c1K[6]+8K[6]
∫ K[5]√

K[6]
1 h(K[2])dK[2]

K[6]2√
K[6]

K[5]2+4c1K[6]+8K[6]
∫ K[5]√

K[6]
1 h(K[2])dK[2]

K[6]

 3/2

+ 1

K[6]3/2

√√√√K[5]2 + 4c1K[6] + 8K[6]
∫ K[5]√

K[6]
1 h(K[2])dK[2]

K[6]


dK[5]−

2

 y(x)

2
√

K[6]
+

√
y(x)2
2K[6] + 2c1 + 4

∫ y(x)√
K[6]

1
h(K[2])dK[2]

√
2



K[6]

√√√√y(x)2 + 4c1K[6] + 8K[6]
∫ y(x)√

K[6]
1 h(K[2])dK[2]

K[6]


dK[6] = c2, y(x)
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53.7.21 problem 1611
Internal problem ID [9190]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1611.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 3y′ − y2 − 2y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-3*diff(y(x),x)-y(x)^2-2*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-2*y[x] - y[x]^2 - 3*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.22 problem 1612
Internal problem ID [9191]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1612.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − 7y′ − y
3
2 + 12y = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-7*diff(y(x),x)-y(x)^(3/2)+12*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[12*y[x] - y[x]^(3/2) - 7*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.23 problem 1613
Internal problem ID [9192]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1613.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 5ay′ − 6y2 + 6a2y = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 27� �
dsolve(diff(diff(y(x),x),x)+5*a*diff(y(x),x)-6*y(x)^2+6*a^2*y(x)=0,y(x), singsol=all)� �

y(x) = WeierstrassP
(
−e−ax

a
+ c1, 0, c2

)
e−2ax

3 Solution by Mathematica
Time used: 0.858 (sec). Leaf size: 35� �
DSolve[6*a^2*y[x] - 6*y[x]^2 + 5*a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a2c1
2e−2ax℘

(
e−axc1 + c2; 0,−1

)
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53.7.24 problem 1614
Internal problem ID [9193]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1614.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + 3ay′ − 2y3 + 2a2y = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 33� �
dsolve(diff(diff(y(x),x),x)+3*a*diff(y(x),x)-2*y(x)^3+2*a^2*y(x)=0,y(x), singsol=all)� �

y(x) = c2sn
((

−
√
−e−2ax

a
+ c1

)
c2|i

)
e−ax

3 Solution by Mathematica
Time used: 0.626 (sec). Leaf size: 32� �
DSolve[2*a^2*y[x] - 2*y[x]^3 + 3*a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −iac1e
−axsn

(
e−axc1 + c2

∣∣− 1
)
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53.7.25 problem 1615
Internal problem ID [9194]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1615.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − (3n+ 4) y′
n

−
2(n+ 1) (2 + n) y

(
y

n
n+1 − 1

)
n2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-(3*n+4)/n*diff(y(x),x)-2*(n+1)*(n+2)/n^2*y(x)*(y(x)^(n/(n+1))-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(-2*(1 + n)*(2 + n)*y[x]*(-1 + y[x]^(n/(1 + n))))/n^2 - ((4 + 3*n)*y'[x])/n + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.26 problem 1616
Internal problem ID [9195]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1616.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay′ + byn + (a2 − 1) y
4 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+b*y(x)^n+1/4*(a^2-1)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[((-1 + a^2)*y[x])/4 + b*y[x]^n + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.27 problem 1617
Internal problem ID [9196]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1617.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + ay′ + b xryn = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+b*x^r*y(x)^n=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*x^r*y[x]^n + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.28 problem 1618
Internal problem ID [9197]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1618.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay′ + b ey − 2a = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+b*exp(y(x))-2*a=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-2*a + b*Exp[y[x]] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.29 problem 1619
Internal problem ID [9198]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1619.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + ay′ + f(x) sin(y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)+f(x)*sin(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*Sin[y[x]] + a*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.30 problem 1620
Internal problem ID [9199]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1620.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′y − y3 = 0
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3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 336� �
dsolve(diff(diff(y(x),x),x)+y(x)*diff(y(x),x)-y(x)^3=0,y(x), singsol=all)� �
∫ y(x) 1_a6+2c1+2

√
_a6c1 + c21

 1
3

2 + _a4

2

_a6+2c1+2

√
_a6c1 + c21

 1
3
− _a2

2

d_a − x− c2 = 0

∫ y(x) 1

−

_a6+2c1+2

√
_a6c1 + c21

 1
3

4 − _a4

4

_a6+2c1+2

√
_a6c1 + c21

 1
3
− _a2

2 −

i

√
3



_a6+2c1+2

√
_a6c1 + c21


1
3

2 − _a4

2

_a6+2c1+2

√
_a6c1 + c21


1
3


2

d_a

− x− c2 = 0∫ y(x) 1

−

_a6+2c1+2

√
_a6c1 + c21

 1
3

4 − _a4

4

_a6+2c1+2

√
_a6c1 + c21

 1
3
− _a2

2 +

i

√
3



_a6+2c1+2

√
_a6c1 + c21


1
3

2 − _a4

2

_a6+2c1+2

√
_a6c1 + c21


1
3


2

d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 18.737 (sec). Leaf size: 492� �
DSolve[-y[x]^3 + y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ #1

1

2
e6c1K[1]4

3
√

e18c1K[1]6 − 2e12c1 + 2
√

e24c1 − e30c1K[1]6
−K[1]2 + e−6c1 3

√
e18c1K[1]6 − 2e12c1 + 2

√
e24c1 − e30c1K[1]6

dK[1]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

1

−

(
1+i

√
3
)
e6c1K[2]4

4
3
√

e18c1K[2]6 − 2e12c1 + 2
√
e24c1 − e30c1K[2]6

− K[2]2
2 − 1

4

(
1− i

√
3
)
e−6c1 3

√
e18c1K[2]6 − 2e12c1 + 2

√
e24c1 − e30c1K[2]6

dK[2]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

1

−

(
1−i

√
3
)
e6c1K[3]4

4
3
√

e18c1K[3]6 − 2e12c1 + 2
√
e24c1 − e30c1K[3]6

− K[3]2
2 − 1

4

(
1 + i

√
3
)
e−6c1 3

√
e18c1K[3]6 − 2e12c1 + 2

√
e24c1 − e30c1K[3]6

dK[3]&

 [x

+ c2]
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53.7.31 problem 1621
Internal problem ID [9200]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1621.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′y − y3 + ay = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 108� �
dsolve(diff(diff(y(x),x),x)+y(x)*diff(y(x),x)-y(x)^3+a*y(x)=0,y(x), singsol=all)� �
∫ y(x) 4RootOf

(
(4_a6 − 12a_a4 + 12_a2a2 − 4a3 − 320c1)_Z 9 + (189_a6 − 567a_a4 + 567_a2a2 − 189a3 − 15120c1)_Z 6 − 238140c1_Z 3 − 1250235c1

)3 + 63
−63_a2 + 63a d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 35.843 (sec). Leaf size: 990� �
DSolve[a*y[x] - y[x]^3 + y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ #1

1

1
e6c1 (a−K[1]2)2

2
3
√

e18c1K[1]6 − 3ae18c1K[1]4 + 3a2e18c1K[1]2 − 2e12c1 − a3e18c1 + 2
√

−e30c1K[1]6 + 3ae30c1K[1]4 − 3a2e30c1K[1]2 + e24c1 + a3e30c1
+ 1

2 (a−K[1]2) + 1
2e

−6c1 3
√

e18c1K[1]6 − 3ae18c1K[1]4 + 3a2e18c1K[1]2 − 2e12c1 − a3e18c1 + 2
√

−e30c1K[1]6 + 3ae30c1K[1]4 − 3a2e30c1K[1]2 + e24c1 + a3e30c1
dK[1]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

1

−

(
1+i

√
3
)
e6c1 (a−K[2]2)2

4
3
√

e18c1K[2]6 − 3ae18c1K[2]4 + 3a2e18c1K[2]2 − 2e12c1 − a3e18c1 + 2
√

−e30c1K[2]6 + 3ae30c1K[2]4 − 3a2e30c1K[2]2 + e24c1 + a3e30c1
+ 1

2 (a−K[2]2)− 1
4

(
1− i

√
3
)
e−6c1 3

√
e18c1K[2]6 − 3ae18c1K[2]4 + 3a2e18c1K[2]2 − 2e12c1 − a3e18c1 + 2

√
−e30c1K[2]6 + 3ae30c1K[2]4 − 3a2e30c1K[2]2 + e24c1 + a3e30c1

dK[2]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

1

−

(
1−i

√
3
)
e6c1 (a−K[3]2)2

4
3
√

e18c1K[3]6 − 3ae18c1K[3]4 + 3a2e18c1K[3]2 − 2e12c1 − a3e18c1 + 2
√

−e30c1K[3]6 + 3ae30c1K[3]4 − 3a2e30c1K[3]2 + e24c1 + a3e30c1
+ 1

2 (a−K[3]2)− 1
4

(
1 + i

√
3
)
e−6c1 3

√
e18c1K[3]6 − 3ae18c1K[3]4 + 3a2e18c1K[3]2 − 2e12c1 − a3e18c1 + 2

√
−e30c1K[3]6 + 3ae30c1K[3]4 − 3a2e30c1K[3]2 + e24c1 + a3e30c1

dK[3]&

 [x

+ c2]
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53.7.32 problem 1622
Internal problem ID [9201]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1622.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + (y + 3a) y′ − y3 + ay2 + 2a2y = 0
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3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 503� �
dsolve(diff(diff(y(x),x),x)+(y(x)+3*a)*diff(y(x),x)-y(x)^3+a*y(x)^2+2*a^2*y(x)=0,y(x), singsol=all)� �
y(x)

=RootOf



∫ _Z _f 8 − c1_f 2 +

(
−_f 12 + 2c1_f 6 − c21 +

√
c1

−_f 6 + c1
_f 12 − 2

√
c1

−_f 6 + c1
_f 6c1 +

√
c1

−_f 6 + c1
c21

) 2
3

(
−_f 6 + c1

)(
−_f 12 + 2c1_f 6 − c21 +

√
c1

−_f 6 + c1
_f 12 − 2

√
c1

−_f 6 + c1
_f 6c1 +

√
c1

−_f 6 + c1
c21

) 1
3

d_f

 a

+ c2a+ e−ax

 e−ax

y(x)

=RootOf

−


∫ _Z −i

√
3 _f 8 + _f 8 + i

√
3 c1_f 2 + i

√
3
((

−_f 6 + c1
)2(√ c1

−_f 6 + c1
− 1
)) 2

3

− c1_f 2 +
((

−_f 6 + c1
)2(√ c1

−_f 6 + c1
− 1
)) 2

3

(
−_f 6 + c1

)((
−_f 6 + c1

)2(√ c1

−_f 6 + c1
− 1
)) 1

3
d_f

 a

+ 2c2a+ 2 e−ax

 e−ax

y(x)

=RootOf



∫ _Z −i

√
3 _f 8 − _f 8 + i

√
3 c1_f 2 + i

√
3
((

−_f 6 + c1
)2(√ c1

−_f 6 + c1
− 1
)) 2

3

+ c1_f 2 −
((

−_f 6 + c1
)2(√ c1

−_f 6 + c1
− 1
)) 2

3

(
−_f 6 + c1

)((
−_f 6 + c1

)2(√ c1

−_f 6 + c1
− 1
)) 1

3
d_f

 a

+ 2c2a+ 2 e−ax

 e−ax
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3 Solution by Mathematica
Time used: 22.493 (sec). Leaf size: 88� �
DSolve[2*a^2*y[x] + a*y[x]^2 - y[x]^3 + (3*a + y[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → {

c1℘′(xc1+c2;0,1)
℘(xc1+c2;0,1) a = 0

−
e−axc1℘′

(
e−axc1

a
+c2;0,1

)
℘
(

e−axc1
a

+c2;0,1
) True
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53.7.33 problem 1623
Internal problem ID [9202]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1623.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + (y + 3f(x)) y′ − y3 + y2f(x) + y
(
f ′(x) + 2f(x)2

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(y(x)+3*f(x))*diff(y(x),x)-y(x)^3+y(x)^2*f(x)+y(x)*(diff(f(x),x)+2*f(x)^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x]^2 - y[x]^3 + y[x]*(2*f[x]^2 + Derivative[1][f][x]) + (3*f[x] + y[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.34 problem 1624
Internal problem ID [9203]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1624.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + y′y − y3 −
(
f ′(x)
f(x) + f(x)

)(
3y′ + y2

)
+
(
af(x)2 + 3f ′(x) + 3f ′(x)2

f(x)2 − f ′′(x)
f(x)

)
y + bf(x)3 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+y(x)*diff(y(x),x)-y(x)^3-(diff(f(x),x)/f(x)+f(x))*(3*diff(y(x),x)+y(x)^2)+(a*f(x)^2+3*diff(f(x),x)+3*diff(f(x),x)^2/f(x)^2-diff(diff(f(x),x),x)/f(x))*y(x)+b*f(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*f[x]^3 - y[x]^3 + y[x]*y'[x] - (f[x] + Derivative[1][f][x]/f[x])*(y[x]^2 + 3*y'[x]) + y[x]*(a*f[x]^2 + 3*Derivative[1][f][x] + (3*Derivative[1][f][x]^2)/f[x]^2 - Derivative[2][f][x]/f[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.35 problem 1625
Internal problem ID [9204]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1625.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ +
(
y − 3f ′(x)

2f(x)

)
y′ − y3 − f ′(x)y2

2f(x) +

(
f(x) + f ′(x)2

f(x)2 − f ′′(x)
)
y

2f(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(y(x)-3/2*diff(f(x),x)/f(x))*diff(y(x),x)-y(x)^3-1/2*diff(f(x),x)/f(x)*y(x)^2+1/2*(f(x)+diff(f(x),x)^2/f(x)^2-diff(diff(f(x),x),x))/f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-y[x]^3 - (y[x]^2*Derivative[1][f][x])/(2*f[x]) + (y[x] - (3*Derivative[1][f][x])/(2*f[x]))*y'[x] + y[x]*(f[x] + Derivative[1][f][x]^2/f[x]^2 - Derivative[2][f][x]/(2*f[x])) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.36 problem 1626
Internal problem ID [9205]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1626.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + 2y′y + y′f(x) + yf ′(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+2*y(x)*diff(y(x),x)+f(x)*diff(y(x),x)+diff(f(x),x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*Derivative[1][f][x] + f[x]*y'[x] + 2*y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.37 problem 1627
Internal problem ID [9206]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1627.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + 2y′y + f(x)
(
y2 + y′

)
− g(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+2*y(x)*diff(y(x),x)+f(x)*(diff(y(x),x)+y(x)^2)-g(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-g[x] + 2*y[x]*y'[x] + f[x]*(y[x]^2 + y'[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.38 problem 1628
Internal problem ID [9207]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1628.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + 3y′y + y3 + f(x)y − g(x) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+3*y(x)*diff(y(x),x)+y(x)^3+f(x)*y(x)-g(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-g[x] + f[x]*y[x] + y[x]^3 + 3*y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.39 problem 1629
Internal problem ID [9208]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1629.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_potential_symmetries]]

Solve

y′′ + (3y + f(x)) y′ + y3 + y2f(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
dsolve(diff(diff(y(x),x),x)+(3*y(x)+f(x))*diff(y(x),x)+y(x)^3+y(x)^2*f(x)=0,y(x), singsol=all)� �

y(x) =
∫
c1e−

(∫
f(x)dx

)
dx+ c2∫ (∫

c1e−
(∫

f(x)dx
)
dx
)
dx+ xc2 + 1

3 Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 75� �
DSolve[f[x]*y[x]^2 + y[x]^3 + (f[x] + 3*y[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

∫ x

1 exp
(
−
∫ K[2]
1 f(K[1])dK[1]

)
c1dK[2] + c2∫ x

1

∫ K[5]
1 exp

(
−
∫ K[4]
1 f(K[3])dK[3]

)
c1dK[4]dK[5] + c2x+ 1
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53.7.40 problem 1630
Internal problem ID [9209]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1630.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 3y′y − 3ay2 − 4a2y − b = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 803� �
dsolve(diff(diff(y(x),x),x)-3*y(x)*diff(y(x),x)-3*a*y(x)^2-4*a^2*y(x)-b=0,y(x), singsol=all)� �
∫ y(x)

− 6a2

−12a3_a − 9_a2a2 +RootOf
(
2BesselK

(
4a3−3b

2a
√
(4a3 − 3b) a

,−_Z
2a2

)
c1a2 + 3BesselK

(
4a3−3b

2a
√
(4a3 − 3b) a

,−_Z
2a2

)
c1a_a +

√
4a4 − 3ab BesselK

(
4a3−3b

2a
√

(4a3 − 3b) a
,−_Z

2a2

)
c1 + 2BesselI

(
− 4a3−3b

2a
√

(4a3 − 3b) a
,−_Z

2a2

)
a2 + 3BesselI

(
− 4a3−3b

2a
√

(4a3 − 3b) a
,−_Z

2a2

)
a_a + _Z BesselK

(
−4a3+2

√
(4a3 − 3b) a a+3b

2
√
(4a3 − 3b) a a

,−_Z
2a2

)
c1 +

√
4a4 − 3ab BesselI

(
− 4a3−3b

2a
√
(4a3 − 3b) a

,−_Z
2a2

)
− _Z BesselI

(
−4a3+2

√
(4a3 − 3b) a a+3b

2
√
(4a3 − 3b) a a

,−_Z
2a2

))2

− 3ab
d_a

− x− c2 = 0∫ y(x)

− 6a2

−12a3_a − 9_a2a2 +RootOf
(
2BesselK

(
4a3−3b

2a
√
(4a3 − 3b) a

, _Z
2a2

)
c1a2 + 3BesselK

(
4a3−3b

2a
√

(4a3 − 3b) a
, _Z
2a2

)
c1a_a +

√
4a4 − 3ab BesselK

(
4a3−3b

2a
√

(4a3 − 3b) a
, _Z
2a2

)
c1 + 2BesselI

(
− 4a3−3b

2a
√
(4a3 − 3b) a

, _Z
2a2

)
a2 + 3BesselI

(
− 4a3−3b

2a
√
(4a3 − 3b) a

, _Z
2a2

)
a_a + _Z BesselK

(
−4a3+2

√
(4a3 − 3b) a a+3b

2
√
(4a3 − 3b) a a

, _Z
2a2

)
c1 +

√
4a4 − 3ab BesselI

(
− 4a3−3b

2a
√

(4a3 − 3b) a
, _Z
2a2

)
− _Z BesselI

(
−4a3+2

√
(4a3 − 3b) a a+3b

2
√
(4a3 − 3b) a a

, _Z
2a2

))2

− 3ab
d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 4.506 (sec). Leaf size: 1077� �
DSolve[-b - 4*a^2*y[x] - 3*a*y[x]^2 - 3*y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e−2ax

3
√
4a3−3b
2a3/2 a

√
4a6−3a3b

a3 b

√
4a3−3b
2a3/2 e

i
√
4a3−3b π

2a3/2
(

e−2ax

b

)√
4a3−3b
2a3/2


√
b

√
e−2ax

b

√
c1

a

 √
4a6−3a3b

a3 c1

√
4a3−3b
2a3/2 Γ

(√
4a6 − 3a3b

2a3 + 1
)(

2
√
a
(√

4a3 − 3b − 2a3/2
)
e2ax 0F̃1

(
;
√
4a6 − 3a3b

2a3 + 1; 3e−2axc1
8a2

)
+ 3c1 0F̃1

(
;
√
4a6 − 3a3b

2a3 + 2; 3e−2axc1
8a2

))
− 2

3
√
4a3−3b
2a3/2 a

√
4a3−3b
a3/2 b

√
4a6−3a3b

2a3
(

e−2ax

b

)√
4a6−3a3b

2a3
c1

√
4a6−3a3b

2a3 c2Γ
(
1−

√
4a6 − 3a3b

2a3

)(
2
√
a
(
2a3/2 +

√
4a3 − 3b

)
e2ax 0F̃1

(
; 1−

√
4a6 − 3a3b

2a3 ; 3e−2axc1
8a2

)
− 3c1 0F̃1

(
; 2−

√
4a6 − 3a3b

2a3 ; 3e−2axc1
8a2

))

6a

3
√
4a3−3b
2a3/2 a

√
4a6−3a3b

a3 b

√
4a3−3b
2a3/2 e

i
√
4a3−3b π

2a3/2
(
e−2ax

b

)√4a3−3b
2a3/2


√
b

√
e−2ax

b

√
c1

a

 √
4a6−3a3b

a3 0F1

(
;
√
4a6 − 3a3b

2a3 + 1; 3e−2axc1
8a2

)
c1

√
4a3−3b
2a3/2 + 2

3
√
4a3−3b
2a3/2 a

√
4a3−3b
a3/2 b

√
4a6−3a3b

2a3
(
e−2ax

b

)√4a6−3a3b
2a3 c2 0F1

(
; 1−

√
4a6 − 3a3b

2a3 ; 3e−2axc1
8a2

)
c1

√
4a6−3a3b

2a3
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53.7.41 problem 1631
Internal problem ID [9210]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1631.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_potential_symmetries]]

Solve

y′′ − (3y + f(x)) y′ + y3 + y2f(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
dsolve(diff(diff(y(x),x),x)-(3*y(x)+f(x))*diff(y(x),x)+y(x)^3+y(x)^2*f(x)=0,y(x), singsol=all)� �

y(x) =
−
(∫

c1e
∫
f(x)dxdx

)
− c2∫ (∫

c1e
∫
f(x)dxdx

)
dx+ xc2 + 1

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 72� �
DSolve[f[x]*y[x]^2 + y[x]^3 - (f[x] + 3*y[x])*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

∫ x

1 exp
(∫ K[2]

1 f(K[1])dK[1]
)
c1dK[2] + c2∫ x

1

∫ K[5]
1 exp

(∫ K[4]
1 f(K[3])dK[3]

)
c1dK[4]dK[5] + c2x+ 1
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53.7.42 problem 1632
Internal problem ID [9211]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1632.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], _Lagerstrom, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ − 2y′ya = 0

3 Solution by Maple
Time used: 0.046 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)-2*a*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = tan (c2
√
c1a + x

√
c1a )√c1a

a

3 Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 34� �
DSolve[-2*a*y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
c1 tan

(√
a
√
c1 (x+ c2)

)
√
a
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53.7.43 problem 1633
Internal problem ID [9212]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1633.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′ya+ by3 = 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 97� �
dsolve(diff(diff(y(x),x),x)+a*y(x)*diff(y(x),x)+b*y(x)^3=0,y(x), singsol=all)� �
∫ y(x) 1

RootOf
(
−2a_a2 arctanh

(
_a2a+4_Z√
_a4 (a2 − 8b)

)
− ln

(
_a4b+ _Z _a2a+ 2_Z 2)√_a4 (a2 − 8b) + c1

√
_a4 (a2 − 8b)

)d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 28.505 (sec). Leaf size: 92� �
DSolve[b*y[x]^3 + a*y[x]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

1

K[2]2InverseFunction

1
4

log(b+#1(a+ 2#1))−
2aArcTan

(
a+4#1√
8b− a2

)
√
8b− a2

&

 [c1 − log(K[2])]

dK[2] =x

− c2, y(x)
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53.7.44 problem 1634
Internal problem ID [9213]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1634.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ + h(x, y) y′ + j(x, y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+h(x,y(x))*diff(y(x),x)+j(x,y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[j[x, y[x]] + h[x, y[x]]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11776



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.45 problem 1635
Internal problem ID [9214]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1635.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + a(y′)2 + by = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 79� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)^2+b*y(x)=0,y(x), singsol=all)� �

∫ y(x)
− 2a√

4 e−2_aac1a2 − 4_aab+ 2b
d_a − x− c2 = 0

∫ y(x) 2a√
4 e−2_aac1a2 − 4_aab+ 2b

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.398 (sec). Leaf size: 104� �
DSolve[b*y[x] + a*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

∫ #1

1
−

√
2 a√

2e−2aK[1]c1a2 − 2bK[1]a+ b
dK[1]&

 [x+ c2]

y(x) → InverseFunction

∫ #1

1

√
2 a√

2e−2aK[2]c1a2 − 2bK[2]a+ b
dK[2]&

 [x+ c2]
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53.7.46 problem 1636
Internal problem ID [9215]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1636.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay′|y′|+ by′ + cy = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)*abs(diff(y(x),x))+b*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c*y[x] + b*y'[x] + a*Abs[y'[x]]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.47 problem 1637
Internal problem ID [9216]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1637.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + a(y′)2 + by′ + cy = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)^2+b*diff(y(x),x)+c*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c*y[x] + b*y'[x] + a*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.48 problem 1638
Internal problem ID [9217]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1638.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + a(y′)2 + b sin(y) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 126� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)^2+b*sin(y(x))=0,y(x), singsol=all)� �
∫ y(x) 4a2 + 1√

(4a2 + 1) (4 e−2_aac1a2 − 4 sin (_a) ab+ e−2_aac1 + 2 cos (_a) b)
d_a−x−c2 = 0

∫ y(x)
− 4a2 + 1√

(4a2 + 1) (4 e−2_aac1a2 − 4 sin (_a) ab+ e−2_aac1 + 2 cos (_a) b)
d_a−x−c2 = 0
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3 Solution by Mathematica
Time used: 2.693 (sec). Leaf size: 146� �
DSolve[b*Sin[y[x]] + a*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

∫ #1

1

−
√
4a2 + 1√

4e−2aK[1]c1a2 − 4b sin(K[1])a+ e−2aK[1]c1 + 2b cos(K[1])
dK[1]&

 [x+ c2]

y(x)

→ InverseFunction

∫ #1

1

√
4a2 + 1√

4e−2aK[2]c1a2 − 4b sin(K[2])a+ e−2aK[2]c1 + 2b cos(K[2])
dK[2]&

 [x

+ c2]
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53.7.49 problem 1639
Internal problem ID [9218]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1639.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay′|y′|+ b sin(y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+a*diff(y(x),x)*abs(diff(y(x),x))+b*sin(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*Sin[y[x]] + a*Abs[y'[x]]*y'[x] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.50 problem 1640
Internal problem ID [9219]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1640.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + ay(y′)2 + by = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 70� �
dsolve(diff(diff(y(x),x),x)+a*y(x)*diff(y(x),x)^2+b*y(x)=0,y(x), singsol=all)� �

∫ y(x) a√
a (e−_a2ac1a− b)

d_a − x− c2 = 0

∫ y(x)
− a√

a (e−_a2ac1a− b)
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.453 (sec). Leaf size: 96� �
DSolve[b*y[x] + a*y[x]*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
−

√
a√

e2ac1−aK[1]2 − b
dK[1]&

]
[x+ c2]

y(x) → InverseFunction
[∫ #1

1

√
a√

e2ac1−aK[2]2 − b
dK[2]&

]
[x+ c2]
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53.7.51 problem 1641
Internal problem ID [9220]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1641.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′ + h(y) (y′)2 + g(x)y′ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)+h(y(x))*diff(y(x),x)^2+g(x)*diff(y(x),x)=0,y(x), singsol=all)� �

∫ y(x)
e
∫
h(_b)d_bd_b − c1

(∫
e−
(∫

g(x)dx
)
dx

)
− c2 = 0

3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 61� �
DSolve[g[x]*y'[x] + h[y[x]]*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1
exp

(
−
∫ K[4]

1
−h(K[1])dK[1]

)
dK[4]&

][∫ x

1

− exp
(
−
∫ K[5]

1
g(K[2])dK[2]

)
c1dK[5] + c2

]
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53.7.52 problem 1642
Internal problem ID [9221]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1642.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ − j(y) (y′)2

h(y) + g(x)y′ + f(x)h(y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-j(y(x))/h(y(x))*diff(y(x),x)^2+g(x)*diff(y(x),x)+f(x)*h(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*h[y[x]] + g[x]*y'[x] - (j[y[x]]*y'[x]^2)/h[y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.53 problem 1643
Internal problem ID [9222]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1643.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

(1−D(j)(y)) (y′)2

j(y) + y′f(x) + y′′ + g(x)j(y) = 0

7 Solution by Maple� �
dsolve((1-D(j)(y(x)))/j(y(x))*diff(y(x),x)^2+f(x)*diff(y(x),x)+diff(diff(y(x),x),x)+g(x)*j(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[g[x]*j[y[x]] + f[x]*y'[x] + h[y[x]]*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.54 problem 1644
Internal problem ID [9223]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1644.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + h(y) (y′)2 + j(y)y′ + k(y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+h(y(x))*diff(y(x),x)^2+j(y(x))*diff(y(x),x)+k(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[k[y[x]] + j[y[x]]*y'[x] + h[y[x]]*y'[x]^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.55 problem 1645
Internal problem ID [9224]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1645.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ +
(
(y′)2 + 1

)
(h(x, y) y′ + j(x, y)) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(diff(y(x),x)^2+1)*(h(x,y(x))*diff(y(x),x)+j(x,y(x)))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(j[x, y[x]] + h[x, y[x]]*y'[x])*(1 + y'[x]^2) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.56 problem 1646
Internal problem ID [9225]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1646.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ + ay
(
(y′)2 + 1

)2
= 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 94� �
dsolve(diff(diff(y(x),x),x)+a*y(x)*(diff(y(x),x)^2+1)^2=0,y(x), singsol=all)� �

∫ y(x) a(_a2 + 2c1)√
−a (_a2 + 2c1) (_a2a+ 2c1a− 1)

d_a − x− c2 = 0

∫ y(x)
− a(_a2 + 2c1)√

−a (_a2 + 2c1) (_a2a+ 2c1a− 1)
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 8.489 (sec). Leaf size: 262� �
DSolve[a*y[x]*(1 + y'[x]^2)^2 + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
√

#12(−a) + 1 + 2c1
1 + 2c1

√
2#12a− 4c1 E

(
ArcSin

(√
a

2c1 + 1 #1
)
|1 + 1

2c1

)
√

a

1 + 2c1

√
#12(−a) + 1 + 2c1

√
2− #12a

c1

&

 [x

+ c2]

y(x)

→ InverseFunction


√

#12(−a) + 1 + 2c1
1 + 2c1

√
2#12a− 4c1 E

(
ArcSin

(√
a

2c1 + 1 #1
)
|1 + 1

2c1

)
√

a

1 + 2c1

√
#12(−a) + 1 + 2c1

√
2− #12a

c1

&

 [x

+ c2]
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53.7.57 problem 1647
Internal problem ID [9226]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1647.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a(y′x− y)r = 0

3 Solution by Maple
Time used: 0.029 (sec). Leaf size: 123� �
dsolve(diff(diff(y(x),x),x)-a*(x*diff(y(x),x)-y(x))^r=0,y(x), singsol=all)� �

y(x) =

∫
−

2
r

r−1

(
1

−ar x2+a x2+c1

) r
r−1

ar

2 +
2

r
r−1

(
1

−ar x2+a x2+c1

) r
r−1

a

2

+
2

r
r−1

(
1

−ar x2+a x2+c1

) r
r−1

c1

2x2

 dx+ c2

x

3 Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 60� �
DSolve[-(a*(-y[x] + x*y'[x])^r) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(∫ x

1

(
1
2aK[2]2r − 1

2arK[2]2r + c1K[2]2r−2
)

1
1−r dK[2] + c2

)
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53.7.58 problem 1648
Internal problem ID [9227]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1648.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − k xayb(y′)c = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-k*x^a*y(x)^b*diff(y(x),x)^c=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(k*x^a*y[x]^b*y'[x]^c) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.59 problem 1649
Internal problem ID [9228]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1649.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′ +
(
y′ − y

x

)a
h(x, y) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)+(diff(y(x),x)-y(x)/x)^a*h(x,y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[h[x, y[x]]*(-(y[x]/x) + y'[x])^a + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.60 problem 1650
Internal problem ID [9229]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1650.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − a

√
(y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.221 (sec). Leaf size: 36� �
dsolve(diff(diff(y(x),x),x)-a*(diff(y(x),x)^2+1)^(1/2)=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = cosh (c1a+ ax)
a

+ c2

3 Solution by Mathematica
Time used: 48.387 (sec). Leaf size: 50� �
DSolve[-(a*Sqrt[1 + y'[x]^2]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1

a
√

sech2(ax+ c1)

y(x) → 1

a
√
sech2(ax+ c1)

+ c2
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53.7.61 problem 1651
Internal problem ID [9230]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1651.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − a

√
(y′)2 + 1 − b = 0

3 Solution by Maple
Time used: 0.075 (sec). Leaf size: 31� �
dsolve(diff(diff(y(x),x),x)-a*(diff(y(x),x)^2+1)^(1/2)-b=0,y(x), singsol=all)� �

y(x) =
∫

RootOf

x−

∫ _Z 1

a

√
_f 2 + 1 + b

d_f

+ c1

 dx+ c2
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3 Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 769� �
DSolve[-b - a*Sqrt[1 + y'[x]^2] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2a



√√√√√√√√√√√√√√√√√√√√√√

1 + InverseFunction



2bArcTan




√

#12 + 1 −#1
a+b

√
a2 − b2


√
a2 − b2

+ tanh−1

 #1√
#12 + 1


a

&



[x+ c1]2 + ac2



− b



log



a2InverseFunction



2bArcTan




√
#12 + 1 −#1

a+b

√
a2 − b2


√
a2 − b2

+tanh−1

 #1√
#12 + 1


a

&



[x+ c1]2 + a2 − b2



+ log



−

2a2



−i

√
(a− b)(a+ b) InverseFunction



2bArcTan




√
#12 + 1 −#1

a+b

√
a2 − b2


√
a2 − b2

+tanh−1


#1√

#12 + 1


a

&



[x+c1]+b

√√√√√√√√√√√√√√√√√√√√√√

1 + InverseFunction



2bArcTan




√
#12 + 1 −#1

a+b

√
a2 − b2


√
a2 − b2

+ tanh−1

 #1√
#12 + 1


a

&



[x+ c1]2 +a



b3



aInverseFunction



2bArcTan




√
#12 + 1 −#1

a+b

√
a2 − b2


√
a2 − b2

+tanh−1


#1√

#12 + 1


a

&



[x+c1]+i

√
(a− b)(a+ b)





+ log



−

2a2



i

√
(a− b)(a+ b) InverseFunction



2bArcTan




√

#12 + 1 −#1
a+b

√
a2 − b2


√
a2 − b2

+tanh−1


#1√

#12 + 1


a

&



[x+c1]+b

√√√√√√√√√√√√√√√√√√√√√√

1 + InverseFunction



2bArcTan




√

#12 + 1 −#1
a+b

√
a2 − b2


√
a2 − b2

+ tanh−1

 #1√
#12 + 1


a

&



[x+ c1]2 +a



b3



aInverseFunction



2bArcTan




√

#12 + 1 −#1
a+b

√
a2 − b2


√
a2 − b2

+tanh−1


#1√

#12 + 1


a

&



[x+c1]−i

√
(a− b)(a+ b)






2a2
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53.7.62 problem 1652
Internal problem ID [9231]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1652.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − a

√
y2b+ (y′)2 = 0

3 Solution by Maple
Time used: 0.162 (sec). Leaf size: 40� �
dsolve(diff(diff(y(x),x),x)-a*(y(x)^2*b+diff(y(x),x)^2)^(1/2)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e
∫
RootOf

(
x−
(∫ _Z 1

−_f2+a
√

_f 2+b
d_f

)
+c1

)
dx+c2
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3 Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 76� �
DSolve[-(a*Sqrt[b*y[x]^2 + y'[x]^2]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



∫ y(x)

1

1

InverseFunction


∫ #1

K[1]

#12

K[1]2 −a

√
#12

K[1]2 + b


d#1
K[1]&

 [c1 − log(K[1])]

dK[1] =x

− c2, y(x)



11798



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.63 problem 1653
Internal problem ID [9232]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1653.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ − a
(
(y′)2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 73� �
dsolve(diff(diff(y(x),x),x)-a*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) =
(c1a+ ax+ 1) (c1a+ ax− 1)

√
− 1
a2c21 + 2a2c1x+ a2x2 − 1

a
+ c2

3 Solution by Mathematica
Time used: 0.592 (sec). Leaf size: 73� �
DSolve[-(a*(1 + y'[x]^2)^(3/2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ac2 − i
√

(ax− 1 + c1)(ax+ 1 + c1)
a

y(x) → i
√

(ax− 1 + c1)(ax+ 1 + c1) + ac2
a
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53.7.64 problem 1654
Internal problem ID [9233]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1654.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − 2ax
(
(y′)2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 67� �
dsolve(diff(diff(y(x),x),x)-2*a*x*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) =
∫ √

− 1
a2x4 + 4a2c1x2 + 4a2c21 − 1 a

(
x2 + 2c1

)
dx+ c2
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3 Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 288� �
DSolve[-2*a*x*(1 + y'[x]^2)^(3/2) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c2

−

√
1 + ax2

−1 + c1

√
1 + ax2

1 + c1

(
F

(
i sinh−1

(
x

√
a

c1 + 1

)
|1 + 2

c1−1

)
+ (−1 + c1)E

(
i sinh−1

(
x

√
a

c1 + 1

)
|1 + 2

c1−1

))
√

a

1 + c1

√
(ax2 − 1 + c1) (ax2 + 1 + c1)

y(x)

→

√
1 + ax2

−1 + c1

√
1 + ax2

1 + c1

(
F

(
i sinh−1

(
x

√
a

c1 + 1

)
|1 + 2

c1−1

)
+ (−1 + c1)E

(
i sinh−1

(
x

√
a

c1 + 1

)
|1 + 2

c1−1

))
√

a

1 + c1

√
(ax2 − 1 + c1) (ax2 + 1 + c1)

+ c2
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53.7.65 problem 1655
Internal problem ID [9234]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1655.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − ay
(
(y′)2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 124� �
dsolve(diff(diff(y(x),x),x)-a*y(x)*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1∫ y(x) (_a2 + 2c1) a√
−a2_a4 − 4_a2a2c1 − 4a2c21 + 4

d_a − x− c2 = 0

∫ y(x)
− (_a2 + 2c1) a√

−a2_a4 − 4_a2a2c1 − 4a2c21 + 4
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.529 (sec). Leaf size: 350� �
DSolve[-(a*y[x]*(1 + y'[x]^2)^(3/2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
√

#12a− 2 + 2c1
−1 + c1

√
#12a+ 2 + 2c1

1 + c1

(
F

(
i sinh−1

(√
a

2c1 + 2 #1
)
| c1+1
c1−1

)
+ (−1 + c1)E

(
i sinh−1

(√
a

2c1 + 2 #1
)
| c1+1
c1−1

))
√

a

2 + 2c1

√
#14a2 + 4#12ac1 − 4 + 4c12

&

 [x+c2]

y(x)

→ InverseFunction


√

#12a− 2 + 2c1
−1 + c1

√
#12a+ 2 + 2c1

1 + c1

(
F

(
i sinh−1

(√
a

2c1 + 2 #1
)
| c1+1
c1−1

)
+ (−1 + c1)E

(
i sinh−1

(√
a

2c1 + 2 #1
)
| c1+1
c1−1

))
√

a

2 + 2c1

√
#14a2 + 4#12ac1 − 4 + 4c12

&

 [x+c2]
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53.7.66 problem 1656
Internal problem ID [9235]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1656.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′ − a(c+ bx+ y)
(
(y′)2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 789� �
dsolve(diff(diff(y(x),x),x)-a*(c+b*x+y(x))*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �
y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = −bx+RootOf

−x

+
∫ _Z 4a2b2c2_f 2 + 4a2b2c_f 3 + a2b2_f 4 − 8c1a2b2c_f − 4c1a2b2_f 2 + 4c21a2b2 − 2

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
ac_f −

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
a_f 2 − 4b4 + 2

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
c1a− 4b2(

_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4
)
(b2 + 1) b

d_f

+ c2


y(x) = −bx+RootOf

−x+
∫ _Z

−
−4a2b2c2_f 2 − 4a2b2c_f 3 − a2b2_f 4 + 8c1a2b2c_f + 4c1a2b2_f 2 − 4c21a2b2 − 2

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
ac_f −

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
a_f 2 + 4b4 + 2

√
−b2

(
_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4

)
c1a+ 4b2(

_f 4a2 + 4_f 3a2c+ 4_f 2a2c2 − 4_f 2a2c1 − 8_f a2cc1 + 4a2c21 − 4b2 − 4
)
(b2 + 1) b

d_f

+ c2
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3 Solution by Mathematica
Time used: 30.951 (sec). Leaf size: 9706� �
DSolve[-(a*(c + b*x + y[x])*(1 + y'[x]^2)^(3/2)) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.7.67 problem 1657
Internal problem ID [9236]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1657.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y3y′ − yy′
√
y4 + 4y′ = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 190� �
dsolve(diff(diff(y(x),x),x)+y(x)^3*diff(y(x),x)-y(x)*diff(y(x),x)*(y(x)^4+4*diff(y(x),x))^(1/2)=0,y(x), singsol=all)� �

y(x) =
4 1

3
(
(4c1 + 3x)2

) 1
3

4c1 + 3x

y(x) = −
4 1

3
(
(4c1 + 3x)2

) 1
3

2 (4c1 + 3x) −
i
√
3 4 1

3
(
(4c1 + 3x)2

) 1
3

2 (4c1 + 3x)

y(x) = −
4 1

3
(
(4c1 + 3x)2

) 1
3

2 (4c1 + 3x) +
i
√
3 4 1

3
(
(4c1 + 3x)2

) 1
3

8c1 + 6x

y(x) =
tan

(
c2
(

1
c21

) 3
2 + x

(
1
c21

) 3
2
)

c1

y(x) =
tanh

(
c2
(

1
c21

) 3
2 + x

(
1
c21

) 3
2
)

c1
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3 Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 69� �
DSolve[y[x]^3*y'[x] - y[x]*y'[x]*Sqrt[y[x]^4 + 4*y'[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
(1− i)ec1 tan

( 4
√
−1 e3c1(x+ c2)

)
√
2

y(x) → −
(1− i)ec1 tanh

( 4
√
−1 e3c1(x+ c2)

)
√
2
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53.7.68 problem 1658
Internal problem ID [9237]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1658.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − h(y′, ax+ by) = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-h(diff(y(x),x),a*x+b*y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-h[y'[x], a*x + b*y[x]] + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.69 problem 1659
Internal problem ID [9238]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1659.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − yh

(
x,

y′

y

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-y(x)*h(x,diff(y(x),x)/y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(h[x, y'[x]/y[x]]*y[x]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.70 problem 1660
Internal problem ID [9239]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1660.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − xn−2h
(
yx−n, y′x1−n

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)-x^(n-2)*h(y(x)/(x^n),diff(y(x),x)/(x^(n-1)))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x^(-2 + n)*h[y[x]/x^n, x^(1 - n)*y'[x]]) + y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.71 problem 1661
Internal problem ID [9240]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1661.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

8y′′ + 9(y′)4 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 51� �
dsolve(8*diff(diff(y(x),x),x)+9*diff(y(x),x)^4=0,y(x), singsol=all)� �

y(x) = (x+ c1)
2
3 + c2

y(x) = −
(x+ c1)

2
3

(
1 + i

√
3
)

2 + c2

y(x) =
(x+ c1)

2
3

(
i
√
3 − 1

)
2 + c2

3 Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 90� �
DSolve[9*y'[x]^4 + 8*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 −
1
3

3

√
−1
3 (9x− 8c1)2/3

y(x) → (9x− 8c1)2/3

3 3
√
3

+ c2

y(x) → 1
9
(
(−3)2/3(9x− 8c1)2/3 + 9c2

)
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53.7.72 problem 1662
Internal problem ID [9241]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1662.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

ay′′ + h(y′) + cy = 0

7 Solution by Maple� �
dsolve(a*diff(diff(y(x),x),x)+h(diff(y(x),x))+c*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[h[y'[x]] + c*y[x] + a*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.73 problem 1663
Internal problem ID [9242]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1663.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ 2y′ − xyn = 0

7 Solution by Maple� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)-x*y(x)^n=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x*y[x]^n) + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.74 problem 1664
Internal problem ID [9243]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1664.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ 2y′ + a xmyn = 0

7 Solution by Maple� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)+a*x^m*y(x)^n=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*x^m*y[x]^n + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.75 problem 1665
Internal problem ID [9244]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1665.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ 2y′ + x ey = 0

7 Solution by Maple� �
dsolve(x*diff(diff(y(x),x),x)+2*diff(y(x),x)+x*exp(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[E^y[x]*x + 2*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.76 problem 1666
Internal problem ID [9245]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1666.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ ay′ + bx ey = 0

7 Solution by Maple� �
dsolve(x*diff(diff(y(x),x),x)+a*diff(y(x),x)+b*x*exp(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*E^y[x]*x + a*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.77 problem 1667
Internal problem ID [9246]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1667.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ ay′ + b x5−2aey = 0

7 Solution by Maple� �
dsolve(x*diff(diff(y(x),x),x)+a*diff(y(x),x)+b*x^(5-2*a)*exp(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*E^y[x]*x^(5 - 2*a) + a*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.78 problem 1668
Internal problem ID [9247]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1668.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′x− (1− y) y′ = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 24� �
dsolve(x*diff(diff(y(x),x),x)-(1-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
2c1 + tanh

(
ln(x)−c2

2c1

)
c1

3 Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 46� �
DSolve[(-1 + y[x])*y'[x] + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−
√
2
√
2 + c1 tanh

(√
2 + c1 (− log(x) + 2c2)√

2

)
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53.7.79 problem 1669
Internal problem ID [9248]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1669.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′x− x2(y′)2 + 2y′ + y2 = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 32� �
dsolve(x*diff(diff(y(x),x),x)-x^2*diff(y(x),x)^2+2*diff(y(x),x)+y(x)^2=0,y(x), singsol=all)� �

y(x) =
RootOf

(
− ln(x) + c2 −

(∫ _Z 1
e_f c1−2_f−1d_f

))
x

3 Solution by Mathematica
Time used: 0.342 (sec). Leaf size: 160� �
DSolve[y[x]^2 + 2*y'[x] - x^2*y'[x]^2 + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1
− x

exK[1]c1 + 2xK[1] + 1dK[1]

−
∫ x

1

(∫ y(x)

1

((
eK[1]K[2]c1K[1] + 2K[1]

)
K[2]

(eK[1]K[2]c1 + 2K[1]K[2] + 1) 2 − 1
eK[1]K[2]c1 + 2K[1]K[2] + 1

)
dK[1]

− eK[2]y(x)c1 +K[2]y(x) + 1
K[2] (eK[2]y(x)c1 + 2K[2]y(x) + 1)

)
dK[2] = c2, y(x)

]

11819



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.80 problem 1670
Internal problem ID [9249]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1670.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′x+ a(y′x− y)2 − b = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 35� �
dsolve(x*diff(diff(y(x),x),x)+a*(x*diff(y(x),x)-y(x))^2-b=0,y(x), singsol=all)� �

y(x) =

∫ i tan
(
−i

√
a

√
b x+ c1

)√
b

√
a x2 dx+ c2

x

3 Solution by Mathematica
Time used: 1.468 (sec). Leaf size: 50� �
DSolve[-b + a*(-y[x] + x*y'[x])^2 + x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x


∫ x

1

√
− b

a
tan

c1 + bK[2]√
− b

a


K[2]2 dK[2] + c2
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53.7.81 problem 1671
Internal problem ID [9250]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1671.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve

2y′′x+ (y′)3 + y′ = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 35� �
dsolve(2*x*diff(diff(y(x),x),x)+diff(y(x),x)^3+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 2
√
xc1 − 1
c1

+ c2

y(x) = −2
√
xc1 − 1
c1

+ c2

3 Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 65� �
DSolve[y'[x] + y'[x]^3 + 2*x*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 − 2iec1
√
−x+ e2c1

y(x) → 2iec1
√
−x+ e2c1 + c2

y(x) → c2

11821



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.82 problem 1672
Internal problem ID [9251]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1672.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − a(yn − y) = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)-a*(y(x)^n-y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(a*(-y[x] + y[x]^n)) + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.83 problem 1673
Internal problem ID [9252]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1673.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + a(ey − 1) = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+a*(exp(y(x))-1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*(-1 + E^y[x]) + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.84 problem 1674
Internal problem ID [9253]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1674.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ − (2a+ b− 1)xy′ +
(
c2b2x2b + a(a+ b)

)
y = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 27� �
dsolve(x^2*diff(diff(y(x),x),x)-(2*a+b-1)*x*diff(y(x),x)+(c^2*b^2*x^(2*b)+a*(a+b))*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(
xbc
)
xa + c2 cos

(
xbc
)
xa

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 63� �
DSolve[(a*(a + b) + b^2*c^2*x^(2*b))*y[x] - (-1 + 2*a + b)*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2−a+b
b ca/b

(
x2b) a

2b
(
c2 sin

(
c
√
x2b

)
+ 2c1 cos

(
cxb
))
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53.7.85 problem 1675
Internal problem ID [9254]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1675.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

x2y′′ + (1 + a)xy′ − xkh
(
xky, y′x+ ky

)
= 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+(a+1)*x*diff(y(x),x)-x^k*h(x^k*y(x),x*diff(y(x),x)+k*y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x^k*h[x^k*y[x], k*y[x] + x*y'[x]]) + (1 + a)*x*y'[x] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.86 problem 1676
Internal problem ID [9255]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1676.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + a(y′x− y)2 − b x2 = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 110� �
dsolve(x^2*diff(diff(y(x),x),x)+a*(x*diff(y(x),x)-y(x))^2-b*x^2=0,y(x), singsol=all)� �

y(x) =

∫ −

√
−ab c1 BesselY

(
1,
√
−ab x

)
xa
(
c1 BesselY

(
0,
√
−ab x

)
+ BesselJ

(
0,
√
−ab x

))
−

BesselJ
(
1,
√
−ab x

)√
−ab

xa
(
c1 BesselY

(
0,
√
−ab x

)
+ BesselJ

(
0,
√
−ab x

))
 dx+ c2

x

3 Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 112� �
DSolve[-(b*x^2) + a*(-y[x] + x*y'[x])^2 + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x


∫ x

1

2i
√
b Y1

(
−i
√
a
√
b K[2]

)
√
a

+ bc1 0F̃1
(
; 2; 14abK[2]2

)
K[2]

2Y0

(
−i

√
a
√
b K[2]

)
K[2] + 2c1 0F̃1

(
; 1; 14abK[2]2

)
K[2]

dK[2] + c2
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53.7.87 problem 1677
Internal problem ID [9256]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1677.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ + ay(y′)2 + bx = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(y(x),x),x)+a*y(x)*diff(y(x),x)^2+b*x=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*x + a*y[x]*y'[x]^2 + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.88 problem 1678
Internal problem ID [9257]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1678.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2y′′ −
√
a x2 (y′)2 + y2b = 0

3 Solution by Maple
Time used: 0.11 (sec). Leaf size: 64� �
dsolve(x^2*diff(diff(y(x),x),x)-(a*x^2*diff(y(x),x)^2+y(x)^2*b)^(1/2)=0,y(x), singsol=all)� �

y(x) = 0

y(x)− e
∫ ln(x) RootOf

(∫ _Z − y(x)
_a2y(x)−_ay(x)−

√
y(x)2(_a2a+b)

d_a−_b+c1

)
d_b+c2

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-Sqrt[b*y[x]^2 + a*x^2*y'[x]^2] + x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.89 problem 1679
Internal problem ID [9258]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1679.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_y], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x2 + 1

)
y′′ + (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 27� �
dsolve((x^2+1)*diff(diff(y(x),x),x)+diff(y(x),x)^2+1=0,y(x), singsol=all)� �

y(x) = x

c1
+ ln (xc1 − 1) + ln (xc1 − 1)

c21
+ c2

3 Solution by Mathematica
Time used: 7.902 (sec). Leaf size: 33� �
DSolve[1 + y'[x]^2 + (1 + x^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x cot(c1) + csc2(c1) log(−x sin(c1)− cos(c1)) + c2
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53.7.90 problem 1680
Internal problem ID [9259]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1680.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

4x2y′′ − x4(y′)2 + 4y = 0

7 Solution by Maple� �
dsolve(4*x^2*diff(diff(y(x),x),x)-x^4*diff(y(x),x)^2+4*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[4*y[x] - x^4*y'[x]^2 + 4*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.91 problem 1681
Internal problem ID [9260]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1681.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

9x2y′′ + ay3 + 2y = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 31� �
dsolve(9*x^2*diff(diff(y(x),x),x)+a*y(x)^3+2*y(x)=0,y(x), singsol=all)� �

y(x) = c2sn
((√

2
√
x

20
3 a

2x3 + c1

)
c2|i

)
x

1
3

3 Solution by Mathematica
Time used: 1.667 (sec). Leaf size: 41� �
DSolve[2*y[x] + a*y[x]^3 + 9*x^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√
x sn

((
c1 +

√
ax20/3
√
2 x3

)
c2

∣∣∣∣∣− 1
)
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53.7.92 problem 1682
Internal problem ID [9261]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1682.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3(y′′ + y′y − y3
)
+ 12yx+ 24 = 0

7 Solution by Maple� �
dsolve(x^3*(diff(diff(y(x),x),x)+y(x)*diff(y(x),x)-y(x)^3)+12*x*y(x)+24=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 21.234 (sec). Leaf size: 40� �
DSolve[24 + 12*x*y[x] + x^3*(-y[x]^3 + y[x]*y'[x] + y''[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −2 + x3℘′(x+ c1; 0, c2)
x− x3℘(x+ c1; 0, c2)
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53.7.93 problem 1683
Internal problem ID [9262]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1683.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

x3y′′ − a(y′x− y)2 = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 23� �
dsolve(x^3*diff(diff(y(x),x),x)-a*(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) = −
ln
(

a(xc1−c2)
x

)
x

a

3 Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 25� �
DSolve[-(a*(-y[x] + x*y'[x])^2) + x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
x log

(
−a(c2x+c1)

x

)
a
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53.7.94 problem 1684
Internal problem ID [9263]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1684.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2x3y′′ + x2(9 + 2yx) y′ + b+ xy
(
a+ 3yx− 2y2x2) = 0

7 Solution by Maple� �
dsolve(2*x^3*diff(diff(y(x),x),x)+x^2*(9+2*x*y(x))*diff(y(x),x)+b+x*y(x)*(a+3*x*y(x)-2*x^2*y(x)^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b + x*y[x]*(a + 3*x*y[x] - 2*x^2*y[x]^2) + x^2*(9 + 2*x*y[x])*y'[x] + 2*x^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.95 problem 1685
Internal problem ID [9264]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1685.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2
(
−xk + 4x3) (y′′ + y′y − y3

)
−
(
k xk−1 − 12x2) (3y′ + y2

)
+ yax+ b = 0

7 Solution by Maple� �
dsolve(2*(-x^k+4*x^3)*(diff(diff(y(x),x),x)+y(x)*diff(y(x),x)-y(x)^3)-(k*x^(k-1)-12*x^2)*(3*diff(y(x),x)+y(x)^2)+y(x)*a*x+b=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b + a*x*y[x] - (-12*x^2 + k*x^(-1 + k))*(y[x]^2 + 3*y'[x]) + 2*(4*x^3 - x^k)*(-y[x]^3 + y[x]*y'[x] + y''[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.96 problem 1686
Internal problem ID [9265]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1686.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + a2yn = 0

7 Solution by Maple� �
dsolve(x^4*diff(diff(y(x),x),x)+a^2*y(x)^n=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a^2*y[x]^n + x^4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11836



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.97 problem 1687
Internal problem ID [9266]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1687.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

x4y′′ − x
(
x2 + 2y

)
y′ + 4y2 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 23� �
dsolve(x^4*diff(diff(y(x),x),x)-x*(x^2+2*y(x))*diff(y(x),x)+4*y(x)^2=0,y(x), singsol=all)� �

y(x) = tanh (− ln(x)c1 + c2c1)x2c1 + x2

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 62� �
DSolve[4*y[x]^2 - x*(x^2 + 2*y[x])*y'[x] + x^4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2
(
2i
√
−1− c1 c2

x2i
√
−1−c1 + c2

+ 1− i
√
−1− c1

)
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53.7.98 problem 1688
Internal problem ID [9267]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1688.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

x4y′′ − x2(x+ y′) y′ + 4y2 = 0

3 Solution by Maple
Time used: 0.034 (sec). Leaf size: 32� �
dsolve(x^4*diff(diff(y(x),x),x)-x^2*(x+diff(y(x),x))*diff(y(x),x)+4*y(x)^2=0,y(x), singsol=all)� �

y(x) = RootOf
(
− ln(x) + c2 −

(∫ _Z 1
e_f c1 + 4_f + 2d_f

))
x2

3 Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 189� �
DSolve[4*y[x]^2 - x^2*y'[x]*(x + y'[x]) + x^4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

1
−e

K[1]
x2 c1x2 + 2x2 + 4K[1]

dK[1]−
∫ x

1

K[2]
(
e

y(x)
K[2]2 c1 + 2

(
− y(x)

K[2]2 − 1
))

−e
y(x)
K[2]2 c1K[2]2 + 2K[2]2 + 4y(x)

+
∫ y(x)

1
−

2e
K[1]
K[2]2 c1K[1]

K[2] − 2e
K[1]
K[2]2 c1K[2] + 4K[2](

−e
K[1]
K[2]2 c1K[2]2 + 2K[2]2 + 4K[1]

)
2
dK[1]

 dK[2] = c2, y(x)
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53.7.99 problem 1689
Internal problem ID [9268]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1689.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x4y′′ + (y′x− y)3 = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 37� �
dsolve(x^4*diff(diff(y(x),x),x)+(x*diff(y(x),x)-y(x))^3=0,y(x), singsol=all)� �

y(x) =
(
− arctan

(
1√

c1x2 − 1

)
+ c2

)
x

y(x) =
(
arctan

(
1√

c1x2 − 1

)
+ c2

)
x

3 Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 95� �
DSolve[(-y[x] + x*y'[x])^3 + x^4*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −ix log
(
ec2 −

√
e2c2 − 8ic1x2

4c1x

)

y(x) → −ix log
(√

e2c2 − 8ic1x2 + ec2

4c1x

)
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53.7.100 problem 1690
Internal problem ID [9269]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1690.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y′′
√
x − y

3
2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*x^(1/2)-y(x)^(3/2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-y[x]^(3/2) + Sqrt[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.101 problem 1691
Internal problem ID [9270]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1691.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

(
a x2 + bx+ c

) 3
2 y′′ − F

(
y√

a x2 + bx+ c

)
= 0
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3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 254� �
dsolve((a*x^2+b*x+c)^(3/2)*diff(diff(y(x),x),x)-F(y(x)/(a*x^2+b*x+c)^(1/2))=0,y(x), singsol=all)� �
y(x) = RootOf

(
4_Zac− _Z b2 − 4F

(
_Z√

a x2 + bx+ c

)√
a x2 + bx+ c

)
y(x)

= RootOf

−2


∫ _Z a√

4c1a2 − 4c_g2a+ b2_g2 + 8
(∫

F (_g) d_g
) d_g

√
4ca− b2

+ c2
√
4ca− b2 − 2a arctan

(
2ax+ b√
4ca− b2

)√
a x2 + bx+ c

y(x)

= RootOf

2


∫ _Z a√

4c1a2 − 4c_g2a+ b2_g2 + 8
(∫

F (_g) d_g
) d_g

√
4ca− b2

+ c2
√
4ca− b2 − 2a arctan

(
2ax+ b√
4ca− b2

)√
a x2 + bx+ c
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3 Solution by Mathematica
Time used: 23.465 (sec). Leaf size: 251� �
DSolve[-f[y[x]/Sqrt[c + b*x + a*x^2]] + (c + b*x + a*x^2)^(3/2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2aArcTan
(

2ax+ b√
4ac− b2

)

+2
√
4ac− b2

∫ y(x)√
c+x(b+ax)

1

a√
4c1a2 + (b2 − 4ac)K[3]2 + 8

∫ K[3]

1
f(K[2])dK[2]

dK[3] = c2
√
4ac− b2 , y(x)



Solve

2aArcTan
(

2ax+ b√
4ac− b2

)

−2
√
4ac− b2

∫ y(x)√
c+x(b+ax)

1

a√
4c1a2 + (b2 − 4ac)K[5]2 + 8

∫ K[5]

1
f(K[4])dK[4]

dK[5] = c2
√
4ac− b2 , y(x)
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.102 problem 1692
Internal problem ID [9271]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1692.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

x
n

n+1y′′ − y
2n+1
n+1 = 0

7 Solution by Maple� �
dsolve(x^(n/(n+1))*diff(diff(y(x),x),x)-y(x)^((2*n+1)/(n+1))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-y[x]^((1 + 2*n)/(1 + n)) + x^(n/(1 + n))*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.103 problem 1693
Internal problem ID [9272]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1693.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′f(x)2 + f(x)y′f ′(x)− h(y, y′f(x)) = 0

7 Solution by Maple� �
dsolve(f(x)^2*diff(diff(y(x),x),x)+f(x)*diff(f(x),x)*diff(y(x),x)-h(y(x),f(x)*diff(y(x),x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-h[y[x], f[x]*y'[x]] + f[x]*Derivative[1][f][x]*y'[x] + f[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.104 problem 1694
Internal problem ID [9273]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1694.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y − a = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 53� �
dsolve(diff(diff(y(x),x),x)*y(x)-a=0,y(x), singsol=all)� �

∫ y(x) 1√
2 ln (_a) a− c1

d_a − x− c2 = 0

∫ y(x)
− 1√

2 ln (_a) a− c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 111� �
DSolve[-a + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp

−
2aerf−1

(
−i

√
2
π

√
ae

c1
a (x+ c2)2

)
2 + c1

2a



y(x) → exp

−
2aerf−1

(
i

√
2
π

√
ae

c1
a (x+ c2)2

)
2 + c1

2a
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.105 problem 1695
Internal problem ID [9274]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1695.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y′′y − ax = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-a*x=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(a*x) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.106 problem 1696
Internal problem ID [9275]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1696.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

y′′y − a x2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-a*x^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(a*x^2) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.107 problem 1697
Internal problem ID [9276]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1697.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y + (y′)2 − a = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x)*y(x)+diff(y(x),x)^2-a=0,y(x), singsol=all)� �

y(x) =
√

a x2 − 2xc1 + 2c2

y(x) = −
√
a x2 − 2xc1 + 2c2

3 Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 68� �
DSolve[-a + y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

a2(x+ c2)2 − e2c1√
a

y(x) →
√

a2(x+ c2)2 − e2c1√
a
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.108 problem 1698
Internal problem ID [9277]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1698.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y + y2 − ax− b = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)+y(x)^2-a*x-b=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 63� �
DSolve[-b - a*x + y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

ax3

3 + bx2 + c2x+ 2c1

y(x) →
√

ax3

3 + bx2 + c2x+ 2c1
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.109 problem 1699
Internal problem ID [9278]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1699.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y + (y′)2 − y′ = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x)*y(x)+diff(y(x),x)^2-diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = −c1

(
LambertW

(
−e−1e−

c2
c1 e−

x
c1

c1

)
+ 1
)

3 Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 32� �
DSolve[-y'[x] + y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −c1

(
1 + ProductLog

(
−e

−x+c1+c2
c1

c1

))
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.110 problem 1700
Internal problem ID [9279]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1700.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y − (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 79� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+1=0,y(x), singsol=all)� �

y(x) =
c1
(
e−

2c2
c1 e−

2x
c1 − 1

)
e

c2
c1 e

x
c1

2

y(x) =
c1
(
e

2c2
c1 e

2x
c1 − 1

)
e−

c2
c1 e−

x
c1

2

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 79� �
DSolve[y''[x]*y[x]-y'[x]^2+1==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)

y(x) → 1
2e

−ec1 (x+c2)−c1
(
−1 + e2e

c1 (x+c2)
)
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.111 problem 1701
Internal problem ID [9280]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1701.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y − (y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 79� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-1=0,y(x), singsol=all)� �

y(x) =

(
e−

2c2
c1 e−

2x
c1 + 1

)
e

c2
c1 e

x
c1 c1

2

y(x) =

(
e

2c2
c1 e

2x
c1 + 1

)
e−

c2
c1 e−

x
c1 c1

2

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 80� �
DSolve[-1 - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − e−c1 tanh (ec1(x+ c2))√
−sech2 (ec1(x+ c2))

y(x) → e−c1 tanh (ec1(x+ c2))√
−sech2 (ec1(x+ c2))
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.112 problem 1702
Internal problem ID [9281]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1702.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y − (y′)2 + exy
(
cy2 + d

)
+ e2x

(
b+ ay4

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+exp(x)*y(x)*(c*y(x)^2+d)+exp(2*x)*(b+a*y(x)^4)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[E^x*y[x]*(d + c*y[x]^2) + E^(2*x)*(b + a*y[x]^4) - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.113 problem 1703
Internal problem ID [9282]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1703.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − (y′)2 − y2 ln(y) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-y(x)^2*ln(y(x))=0,y(x), singsol=all)� �

y(x) = e
e−2xc1e

x

2 e−
c2e

x

2

3 Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 65� �
DSolve[-(Log[y[x]]*y[x]^2) - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
sinh (√c1 sinh(x+ c2)) + cosh (√c1 sinh(x+ c2))

y(x) → sinh (√c1 sinh(x+ c2)) + cosh (√c1 sinh(x+ c2))
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.114 problem 1704
Internal problem ID [9283]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1704.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y − (y′)2 − y′ + f(x)y3 + y2
(
f ′′(x)
f(x) − f ′(x)2

f(x)2

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-diff(y(x),x)+f(x)*y(x)^3+y(x)^2*(diff(diff(f(x),x),x)/f(x)-diff(f(x),x)^2/f(x)^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x]^3 - y'[x] - y'[x]^2 + y[x]^2*(-(Derivative[1][f][x]^2/f[x]^2) + Derivative[2][f][x]/f[x]) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.115 problem 1705
Internal problem ID [9284]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1705.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y − (y′)2 + y′f(x)− yf ′(x)− y3 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+f(x)*diff(y(x),x)-diff(f(x),x)*y(x)-y(x)^3=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 190� �
DSolve[-y[x]^3 - y[x]*Derivative[1][f][x] + f[x]*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

exp

c2 −
∫ x

1

y(K[3])
(
y(K[3])

((
c1+

∫K[3]
1

f(K[1])y′(K[1])−y(K[1])
(
y(K[1])2+f ′(K[1])

)
y(K[1])2 dK[1]

)
2+y(K[3])

)
+f ′(K[3])

)
−f(K[3])y′(K[3])

y(K[3])2
(
c1+

∫K[3]
1

f(K[1])y′(K[1])−y(K[1])
(
y(K[1])2+f ′(K[1])

)
y(K[1])2 dK[1]

) dK[3]


∫ x

1
f(K[1])y′(K[1])−y(K[1])(y(K[1])2+f ′(K[1]))

y(K[1])2 dK[1] + c1
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.116 problem 1706
Internal problem ID [9285]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1706.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y − (y′)2 + y′f ′(x)− f ′′(x)y + f(x)y3 − y4 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+diff(f(x),x)*diff(y(x),x)-diff(diff(f(x),x),x)*y(x)+f(x)*y(x)^3-y(x)^4=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 235� �
DSolve[f[x]*y[x]^3 - y[x]^4 + Derivative[1][f][x]*y'[x] - y'[x]^2 - y[x]*Derivative[2][f][x] + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

exp

c2 −
∫ x

1

y(K[3])
(
y(K[3])

(
y(K[3])2−f(K[3])y(K[3])+

(
c1+

∫K[3]
1

f(K[1])y(K[1])3−
(
y(K[1])3+f ′′(K[1])

)
y(K[1])+f ′(K[1])y′(K[1])

y(K[1])2 dK[1]
)

2

)
+f ′′(K[3])

)
−f ′(K[3])y′(K[3])

y(K[3])2
(
c1+

∫K[3]
1

f(K[1])y(K[1])3−
(
y(K[1])3+f ′′(K[1])

)
y(K[1])+f ′(K[1])y′(K[1])

y(K[1])2 dK[1]
) dK[3]


∫ x

1
f(K[1])y(K[1])3−(y(K[1])3+f ′′(K[1]))y(K[1])+f ′(K[1])y′(K[1])

y(K[1])2 dK[1] + c1
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.117 problem 1707
Internal problem ID [9286]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1707.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − (y′)2 + y′ya+ y2b = 0

3 Solution by Maple
Time used: 0.038 (sec). Leaf size: 43� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+a*y(x)*diff(y(x),x)+y(x)^2*b=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e
e−axc1

a e− bx
a e−

c2
a e

b
a2

3 Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 28� �
DSolve[b*y[x]^2 + a*y[x]*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
− bx+c1e

−ax

a
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.118 problem 1708
Internal problem ID [9287]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1708.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y − (y′)2 + y′ya− 2ay2 + by3 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+a*y(x)*diff(y(x),x)-2*a*y(x)^2+b*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-2*a*y[x]^2 + b*y[x]^3 + a*y[x]*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.119 problem 1709
Internal problem ID [9288]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1709.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y − (y′)2 − (ay − 1) y′ + 2a2y2 − 2b2y3 + ay = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-(a*y(x)-1)*diff(y(x),x)+2*a^2*y(x)^2-2*b^2*y(x)^3+a*y(x)=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 48.524 (sec). Leaf size: 540� �
DSolve[a*y[x] + 2*a^2*y[x]^2 - 2*b^2*y[x]^3 - (-1 + a*y[x])*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − 1
2a

+e2ax


e−2ax

(
c1
(
a3/2 −

√
a3 + 2b2

)
Γ
(
1−

√
a3 + 2b2
2a3/2

)
J
−

√
a3+2b2
2a3/2

(√
ab2e2axc2

a3/2

)
− 2c1Γ

(
1−

√
a3 + 2b2
2a3/2

)√
ab2c2e2ax J

1−
√
a3+2b2
2a3/2

(√
ab2e2axc2

a3/2

)
+ Γ

(√
a3 + 2b2
2a3/2 + 1

)((
a3/2 +

√
a3 + 2b2

)
J√

a3+2b2
2a3/2

(√
ab2e2axc2

a3/2

)
− 2
√
ab2c2e2ax J√

a3+2b2
2a3/2

+1

(√
ab2e2axc2

a3/2

)))
2

4ab2
(
c1Γ

(
1−

√
a3 + 2b2
2a3/2

)
J
−

√
a3+2b2
2a3/2

(√
ab2e2axc2

a3/2

)
+ Γ

(√
a3 + 2b2
2a3/2 + 1

)
J√

a3+2b2
2a3/2

(√
ab2e2axc2

a3/2

))
2

+ c2
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53.7.120 problem 1710
Internal problem ID [9289]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1710.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y − (y′)2 + (ay − 1) y′ − y(y + 1)
(
b2y2 − a2

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+(a*y(x)-1)*diff(y(x),x)-y(x)*(y(x)+1)*(b^2*y(x)^2-a^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]*(1 + y[x])*(-a^2 + b^2*y[x]^2)) + (-1 + a*y[x])*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.121 problem 1711
Internal problem ID [9290]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1711.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − (y′)2 + (tan(x) + cot(x)) yy′ +
(
cos2(x)− n2(cot2(x))) y2 ln(y) = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 81� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+(tan(x)+cot(x))*y(x)*diff(y(x),x)+(cos(x)^2-n^2*cot(x)^2)*y(x)^2*ln(y(x))=0,y(x), singsol=all)� �
y(x)
= e

BesselJ(n,sin(x))c1
sin(x)(−BesselJ(n,sin(x)) BesselY(n+1,sin(x))+BesselJ(n+1,sin(x)) BesselY(n,sin(x))) e

BesselY(n,sin(x))c2
sin(x)(BesselJ(n,sin(x)) BesselY(n+1,sin(x))−BesselJ(n+1,sin(x)) BesselY(n,sin(x)))

3 Solution by Mathematica
Time used: 14.023 (sec). Leaf size: 858� �
DSolve[(Cos[x]^2 - n^2*Cot[x]^2)*Log[y[x]]*y[x]^2 + (Cot[x] + Tan[x])*y[x]*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
(−1)−n23n/2e

−(−1)−n2−
3n
2 −4

c2−
∫ x
1 −

4 cot(K[3])y(K[3])

23n+1
√

cos(2K[3])−1
(
2n2+cos(2K[3])−1

)
csc(K[3]) log(y(K[3]))Kn(i sin(K[3]))2+(−1)n2

3n
2 +2

c1 sec2(K[3])Kn(i sin(K[3]))−2(−1)2n
√

cos(2K[3])−1 csc(K[3])
∫K[3]
1

(−1)−n2
3n
2 − 1

2
(
−iKn(i sin(K[1]))

(
2n2+cos(2K[1])−1

)
cot(K[1]) log(y(K[1]))y(K[1])−(Kn−1(i sin(K[1]))+Kn+1(i sin(K[1]))) sin(K[1])y′(K[1])

)
y(K[1]) dK[1]2−(−1)nc1

√
cos(2K[3])−1

(
2
3n
2 +1

2 Kn−1(i sin(K[3]))+2
3n
2 +1

2 Kn+1(i sin(K[3]))+2(−1)nc1 csc(K[3])
)
−(−1)n

(√
cos(2K[3])−1

(
2
3n
2 +1

2 Kn−1(i sin(K[3]))+2
3n
2 +1

2 Kn+1(i sin(K[3]))+4(−1)nc1 csc(K[3])
)
−2

3n
2 +2

Kn(i sin(K[3])) sec2(K[3])
)∫K[3]

1
(−1)−n2

3n
2 − 1

2
(
−iKn(i sin(K[1]))

(
2n2+cos(2K[1])−1

)
cot(K[1]) log(y(K[1]))y(K[1])−(Kn−1(i sin(K[1]))+Kn+1(i sin(K[1]))) sin(K[1])y′(K[1])

)
y(K[1]) dK[1]

+23n+7
2 Kn(i sin(K[3]))(Kn−1(i sin(K[3]))+Kn+1(i sin(K[3]))) sin(K[3])y′(K[3])

Kn(i sin(K[3]))y(K[3])

c1+
∫K[3]
1

(−1)−n2
3n
2 − 1

2
(
−iKn(i sin(K[1]))

(
2n2+cos(2K[1])−1

)
cot(K[1]) log(y(K[1]))y(K[1])−(Kn−1(i sin(K[1]))+Kn+1(i sin(K[1]))) sin(K[1])y′(K[1])

)
y(K[1]) dK[1]


dK[3]


Kn

(√
− sin2(x)

)√
cos(2x)− 1 sec(x)

c1 +
∫ x

1

(−1)−n23n/2

Kn−1

√− sin2(K[1])
+Kn+1

√− sin2(K[1])
 csc(K[1])y′(K[1])

(
− sin2(K[1])

)3/2+Kn

√− sin2(K[1])
 cos(K[1])(2n2+cos(2K[1])−1) log(y(K[1]))y(K[1])

√
cos(2K[1])− 1 y(K[1])

dK[1]
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53.7.122 problem 1712
Internal problem ID [9291]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1712.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − (y′)2 − yf(x)y′ − g(x)y2 = 0

3 Solution by Maple
Time used: 0.02 (sec). Leaf size: 37� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-f(x)*y(x)*diff(y(x),x)-g(x)*y(x)^2=0,y(x), singsol=all)� �

y(x) = ec1
(∫

e
∫
f(x)dxdx

)
e
∫
e
∫
f(x)dx

(∫
e
∫
−f(x)dxg(x)dx

)
dx
c2

3 Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 61� �
DSolve[-(g[x]*y[x]^2) - f[x]*y[x]*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 exp
(∫ x

1
exp

(∫ K[3]

1
f(K[1])dK[1]

)(
c1

+
∫ K[3]

1
exp

(
−
∫ K[2]

1
f(K[1])dK[1]

)
g(K[2])dK[2]

)
dK[3]

)
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53.7.123 problem 1713
Internal problem ID [9292]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1713.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − (y′)2 +
(
g(x) + y2f(x)

)
y′ − y

(
g′(x)− y2f ′(x)

)
= 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+(g(x)+y(x)^2*f(x))*diff(y(x),x)-y(x)*(diff(g(x),x)-diff(f(x),x)*y(x)^2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(y[x]*(-(y[x]^2*Derivative[1][f][x]) + Derivative[1][g][x])) + (g[x] + f[x]*y[x]^2)*y'[x] - y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.124 problem 1714
Internal problem ID [9293]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1714.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − 3(y′)2 + 3y′y − y2 = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 40� �
dsolve(diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2+3*y(x)*diff(y(x),x)-y(x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = ex√
2c2ex − 2c1

y(x) = − ex√
2c2ex − 2c1

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 28� �
DSolve[-y[x]^2 + 3*y[x]*y'[x] - 3*y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
x+c1

√
−1 + 2ex+c1
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53.7.125 problem 1715
Internal problem ID [9294]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1715.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y − a(y′)2 = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 29� �
dsolve(diff(diff(y(x),x),x)*y(x)-a*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
(

1
(−a+ 1) (xc1 + c2)

) 1
a−1

3 Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 26� �
DSolve[-(a*y'[x]^2) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(−ax+ x− c1)
1

1−a

11867
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53.7.126 problem 1716
Internal problem ID [9295]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1716.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′y + a
(
(y′)2 + 1

)
= 0

3 Solution by Maple
Time used: 0.078 (sec). Leaf size: 68� �
dsolve(diff(diff(y(x),x),x)*y(x)+a*(diff(y(x),x)^2+1)=0,y(x), singsol=all)� �

∫ y(x) _aa√
−_a2a + c1

d_a − x− c2 = 0

∫ y(x)
− _aa√

−_a2a + c1
d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 0.437 (sec). Leaf size: 172� �
DSolve[a*(1 + y'[x]^2) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−#1
√

1− e2c1#1−2a
2F1
(1
2 ,−

1
2a ; 1−

1
2a ; e

2c1#1−2a)√
−1 + e2c1#1−2a

&

 [x+ c2]

y(x) → InverseFunction

#1
√

1− e2c1#1−2a
2F1
(1
2 ,−

1
2a ; 1−

1
2a ; e

2c1#1−2a)√
−1 + e2c1#1−2a

&

 [x+ c2]
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53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.127 problem 1717
Internal problem ID [9296]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1717.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y + a(y′)2 + by3 = 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 112� �
dsolve(diff(diff(y(x),x),x)*y(x)+a*diff(y(x),x)^2+b*y(x)^3=0,y(x), singsol=all)� �

y(x) = 0∫ y(x) (2a+ 3)_a2a√
− (2a+ 3)_a2a (2b_a2a+3 − c1)

d_a − x− c2 = 0

∫ y(x)
− (2a+ 3)_a2a√

− (2a+ 3)_a2a (2b_a2a+3 − c1)
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 47.664 (sec). Leaf size: 277� �
DSolve[b*y[x]^3 + a*y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


y(x)

√
(2a+ 3)y(x)2a

√
1− 2by(x)2a+3

2ac1 + 3c1 2F1

(
1
2 ,

a+1
2a+3 ;

a+1
2a+3 + 1; 2by(x)

2a+3

2ac1+3c1

)
(a+ 1)

√
−2by(x)2a+3 + 2ac1 + 3c1

=

−x+ c2, y(x)



Solve


y(x)

√
(2a+ 3)y(x)2a

√
1− 2by(x)2a+3

2ac1 + 3c1 2F1

(
1
2 ,

a+1
2a+3 ;

a+1
2a+3 + 1; 2by(x)

2a+3

2ac1+3c1

)
(a+ 1)

√
−2by(x)2a+3 + 2ac1 + 3c1

= x

+ c2, y(x)
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53.7.128 problem 1718
Internal problem ID [9297]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1718.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′y + a(y′)2 + byy′ + cy2 + dy−a+1 = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 145� �
dsolve(diff(diff(y(x),x),x)*y(x)+a*diff(y(x),x)^2+b*y(x)*diff(y(x),x)+c*y(x)^2+d*y(x)^(1-a)=0,y(x), singsol=all)� �
y(x)

= e−
x
√
−4ca+b2−4c

2(a+1) e−
bx

2(a+1)

 c2(−4ca+ b2 − 4c)(
ex

√
−4ca+b2−4c c1ac+ ex

√
−4ca+b2−4c c1c+ d e

(
b+

√
−4ca+b2−4c

)
x

2
√
−4ca+ b2 − 4c − c2ca− c2c

)2


− 1

2(a+1)

3 Solution by Mathematica
Time used: 0.96 (sec). Leaf size: 161� �
DSolve[c*y[x]^2 + d*y[x]^(1 - a) + b*y[x]*y'[x] + a*y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e
− 1

2x
(√

b2−4(a+1)c +b
)(

d(b2 − 4(a+ 1)c) e
1
2x
(√

b2−4(a+1)c +b
)
+ cc2(4(a+ 1)c− b2) ex

√
b2−4(a+1)c − acc1

√
b2 − 4(a+ 1)c − cc1

√
b2 − 4(a+ 1)c

)
c (4(a+ 1)c− b2)

 1
a+1
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53.7.129 problem 1719
Internal problem ID [9298]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1719.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′y + a(y′)2 + yf(x)y′ + g(x)y2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)+a*diff(y(x),x)^2+f(x)*y(x)*diff(y(x),x)+g(x)*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[g[x]*y[x]^2 + f[x]*y[x]*y'[x] + a*y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.130 problem 1720
Internal problem ID [9299]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1720.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y + a(y′)2 + by2y′ + cy4 = 0

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 178� �
dsolve(diff(diff(y(x),x),x)*y(x)+a*diff(y(x),x)^2+b*y(x)^2*diff(y(x),x)+c*y(x)^4=0,y(x), singsol=all)� �
y(x) = 0∫ y(x) 2a+ 4

tan
(
RootOf

(
2_Zb_a2 − 2 ln (_a) a

√
_a4 (4ca− b2 + 8c) − ln

(_a4(4ac(tan2(_Z))−b2(tan2(_Z))+8c(tan2(_Z))+4ca−b2+8c)
4a+8

)√
_a4 (4ca− b2 + 8c) + c1

√
_a4 (4ca− b2 + 8c)

))√
_a4 (4ca− b2 + 8c) − b_a2

d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 54.883 (sec). Leaf size: 105� �
DSolve[c*y[x]^4 + b*y[x]^2*y'[x] + a*y'[x]^2 + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve



∫ y(x)

1

1

K[2]2InverseFunction


log(c+#1(b+(a+2)#1))−

2bArcTan
 b+2(a+2)#1√

4(a+ 2)c− b2

√
4(a+ 2)c− b2

2(a+2) &


[c1 − log(K[2])]

dK[2] =x

− c2, y(x)
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53.7.131 problem 1721
Internal problem ID [9300]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1721.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′′y − (−1 + a) (y′)2

a
− f(x)y2y′ + af(x)2y4

(a+ 2)2
− af ′(x)y3

a+ 2 = 0

7 Solution by Maple� �
dsolve(diff(diff(y(x),x),x)*y(x)-(a-1)/a*diff(y(x),x)^2-f(x)*y(x)^2*diff(y(x),x)+a/(a+2)^2*f(x)^2*y(x)^4-a/(a+2)*diff(f(x),x)*y(x)^3=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 19.262 (sec). Leaf size: 41� �
DSolve[(a*f[x]^2*y[x]^4)/(2 + a)^2 - (a*y[x]^3*Derivative[1][f][x])/(2 + a) - f[x]*y[x]^2*y'[x] - ((-1 + a)*y'[x]^2)/a + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − (a+ 2)(x+ c1)a

a
∫ x

1 f(K[5])(c1 +K[5])adK[5] + c2
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53.7.132 problem 1722
Internal problem ID [9301]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1722.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′y − (y′)2 − 1− 2ay
(
(y′)2 + 1

) 3
2 = 0

3 Solution by Maple
Time used: 0.401 (sec). Leaf size: 116� �
dsolve(diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-1-2*a*y(x)*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1∫ y(x) _a2a+ c1√
−a2_a4 − 2_a2ac1 + _a2 − c21

d_a − x− c2 = 0

∫ y(x)
− _a2a+ c1√

−a2_a4 − 2_a2ac1 + _a2 − c21

d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.852 (sec). Leaf size: 697� �
DSolve[-1 - y'[x]^2 - 2*a*y[x]*(1 + y'[x]^2)^(3/2) + y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
√

1− 2#12a2
−2ac1 +

√
1− 4ac1 + 1

√
1 + 2#12a2

2ac1 +
√
1− 4ac1 − 1

((
−2ac1 +

√
1− 4ac1 + 1

)
E

(
i sinh−1

(
√
2

√
a2

2ac1 +
√
1− 4ac1 − 1

#1
)
|− 2ac1+

√
1− 4ac1 −1

−2ac1+
√
1− 4ac1 +1

)
−
(
1 +

√
1− 4ac1

)
F

(
i sinh−1

(
√
2

√
a2

2ac1 +
√
1− 4ac1 − 1

#1
)
|− 2ac1+

√
1− 4ac1 −1

−2ac1+
√
1− 4ac1 +1

))

2
√
2 a

√
a2

2ac1 +
√
1− 4ac1 − 1

√
#14a2 +#12(−1 + 2ac1) + c12

&

 [x+c2]

y(x)

→ InverseFunction



√
1− 2#12a2

−2ac1 +
√
1− 4ac1 + 1

√
1 + 2#12a2

2ac1 +
√
1− 4ac1 − 1

((
−2ac1 +

√
1− 4ac1 + 1

)
E

(
i sinh−1

(
√
2

√
a2

2ac1 +
√
1− 4ac1 − 1

#1
)
|− 2ac1+

√
1− 4ac1 −1

−2ac1+
√
1− 4ac1 +1

)
−
(
1 +

√
1− 4ac1

)
F

(
i sinh−1

(
√
2

√
a2

2ac1 +
√
1− 4ac1 − 1

#1
)
|− 2ac1+

√
1− 4ac1 −1

−2ac1+
√
1− 4ac1 +1

))

2
√
2 a

√
a2

2ac1 +
√
1− 4ac1 − 1

√
#14a2 +#12(−1 + 2ac1) + c12

&

 [x+c2]
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53.7.133 problem 1723
Internal problem ID [9302]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1723.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y′′(y + x) + (y′)2 − y′ = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 16� �
dsolve(diff(diff(y(x),x),x)*(x+y(x))+diff(y(x),x)^2-diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
√
c1 + 2x c2 + c1 + x

3 Solution by Mathematica
Time used: 0.484 (sec). Leaf size: 110� �
DSolve[-y'[x] + y'[x]^2 + (x + y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1
2e

−2c1
(
ec1 −

√
2
√

e2c1 (1 + 4ec1(x+ c2))
)
+ 2c2

y(x) → x+ 1
2e

−2c1
(√

2
√
e2c1 (1 + 4ec1(x+ c2)) + ec1

)
+ 2c2
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53.7.134 problem 1724
Internal problem ID [9303]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1724.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′(x− y) + 2y′(y′ + 1) = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 21� �
dsolve(diff(diff(y(x),x),x)*(x-y(x))+2*diff(y(x),x)*(diff(y(x),x)+1)=0,y(x), singsol=all)� �

y(x) = c22 − xc2 + c1
c2 − x

3 Solution by Mathematica
Time used: 0.795 (sec). Leaf size: 24� �
DSolve[2*y'[x]*(1 + y'[x]) + (x - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − e−c1

x+ c2
− c2
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53.7.135 problem 1725
Internal problem ID [9304]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1725.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′(x− y)− (y′ + 1)
(
(y′)2 + 1

)
= 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 106� �
dsolve(diff(diff(y(x),x),x)*(x-y(x))-(diff(y(x),x)+1)*(diff(y(x),x)^2+1)=0,y(x), singsol=all)� �

y(x) = x+RootOf

−x+
∫ _Z

− c21_f 2 − 1

c21_f 2 +
√

−c21_f 2 + 2 c1_f − 2
d_f + c2



y(x) = x+RootOf

−x+
∫ _Z

− c21_f 2 − 1

c21_f 2 −
√

−c21_f 2 + 2 c1_f − 2
d_f + c2


3 Solution by Mathematica
Time used: 0.774 (sec). Leaf size: 59� �
DSolve[(-1 - y'[x])*(1 + y'[x]^2) + (x - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
e2c1 − (x+ c2)2 − c2

y(x) →
√

e2c1 − (x+ c2)2 − c2
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53.7.136 problem 1726
Internal problem ID [9305]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1726.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

y′′(x− y)− h(y′) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 39� �
dsolve(diff(diff(y(x),x),x)*(x-y(x))-h(diff(y(x),x))=0,y(x), singsol=all)� �

y(x) = x+RootOf

−x+
∫ _Z 1

−1 + RootOf
(∫ _Z _a−1

h(_a)d_a + ln (−_g) + c1
)d_g + c2


3 Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 82� �
DSolve[-h[y'[x]] + (x - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

x =
∫ exp

(
−
∫ K[4]
1

K[3]−1
h(K[3])dK[3]− c1

)
h(K[4]) dK[4] + c2, y(x) = x

− exp
(
−
∫ K[4]

1

K[3]− 1
h(K[3]) dK[3]− c1

) , {y(x), K[4]}
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53.7.137 problem 1727
Internal problem ID [9306]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1727.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′y + (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.085 (sec). Leaf size: 823� �
dsolve(2*diff(diff(y(x),x),x)*y(x)+diff(y(x),x)^2+1=0,y(x), singsol=all)� �
y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (−RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 + 2c2 + 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 − 2c2 − 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (−RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 − 2c2 − 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 + 2c2 + 2x

)
2

+ c1
2
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3 Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 129� �
DSolve[1 + y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
e2c1ArcTan

( √
#1√

−#1+ e2c1

)
−
√
#1

√
−#1+ e2c1 &

]
[x+ c2]

y(x) → InverseFunction
[√

#1
√

−#1+ e2c1 − e2c1ArcTan
( √

#1√
−#1+ e2c1

)
&
]
[x+ c2]
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53.7.138 problem 1728
Internal problem ID [9307]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1728.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′y − (y′)2 + a = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 24� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+a=0,y(x), singsol=all)� �

y(x) = (c21 − a)x2

4c2
+ xc1 + c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31� �
DSolve[a - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x2(−a+ c1
2)

4c2
+ c1x+ c2
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53.7.139 problem 1729
Internal problem ID [9308]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1729.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 + y2f(x) + a = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+y(x)^2*f(x)+a=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a + f[x]*y[x]^2 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.140 problem 1730
Internal problem ID [9309]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1730.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′y − (y′)2 − 8y3 = 0

3 Solution by Maple
Time used: 0.08 (sec). Leaf size: 57� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-8*y(x)^3=0,y(x), singsol=all)� �

y(x) = 0∫ y(x) 1√
4_a3 + _ac1

d_a − x− c2 = 0

∫ y(x)
− 1√

4_a3 + _ac1
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.552 (sec). Leaf size: 135� �
DSolve[-8*y[x]^3 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
2
√

#1

√
1 + 4#12

c1
2F1

(
1
4 ,

1
2 ;

5
4 ;−

4#12

c1

)
√
4#12 + c1

&

 [x+ c2]

y(x) → InverseFunction


2
√

#1

√
1 + 4#12

c1
2F1

(
1
4 ,

1
2 ;

5
4 ;−

4#12

c1

)
√
4#12 + c1

&

 [x+ c2]
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53.7.141 problem 1731
Internal problem ID [9310]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1731.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′y − (y′)2 − 8y3 − 4y2 = 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 67� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-8*y(x)^3-4*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0∫ y(x) 1√
4_a3 + 4_a2 + _ac1

d_a − x− c2 = 0

∫ y(x)
− 1√

4_a3 + 4_a2 + _ac1
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.693 (sec). Leaf size: 351� �
DSolve[-4*y[x]^2 - 8*y[x]^3 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


−

i#1
√

4 + 2c1
#1−#1

√
1− c1

√
2 + c1

#1+#1
√
1− c1

F

i sinh−1


√

c1

2
√
1− c1 + 2√
#1

 |
√
1− c1 +1

1−
√
1− c1


√

c1

1 +
√
1− c1

√
4#12 + 4#1+ c1

&


[x

+ c2]

y(x)

→ InverseFunction



i#1
√

4 + 2c1
#1−#1

√
1− c1

√
2 + c1

#1+#1
√
1− c1

F

i sinh−1


√

c1

2
√
1− c1 + 2√
#1

 |
√
1− c1 +1

1−
√
1− c1


√

c1

1 +
√
1− c1

√
4#12 + 4#1+ c1

&


[x

+ c2]
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53.7.142 problem 1732
Internal problem ID [9311]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1732.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 − 4(x+ 2y) y2 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-4*(x+2*y(x))*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-4*y[x]^2*(x + 2*y[x]) - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11890



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.143 problem 1733
Internal problem ID [9312]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1733.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′y − (y′)2 + (ay + b) y2 = 0

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 75� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+(a*y(x)+b)*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0∫ y(x)
− 2√

−2_a3a− 4b_a2 + 4_ac1
d_a − x− c2 = 0

∫ y(x) 2√
−2_a3a− 4b_a2 + 4_ac1

d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 1.268 (sec). Leaf size: 437� �
DSolve[y[x]^2*(b + a*y[x]) - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


−

i
√
2 #13/2

√√√√2 + 4c1
#1
(
−b+

√
b2 + 2ac1

) √√√√1− 2c1
#1
(
b+

√
b2 + 2ac1

) F

i sinh−1


√
2
√

c1√
b2 + 2ac1 − b√
#1

 | b−
√

b2 + 2ac1
b+
√

b2 + 2ac1


√

c1

−b+
√

b2 + 2ac1

√
−#1

(
#12a+ 2#1b− 2c1

) &


[x+c2]

y(x)

→ InverseFunction



i
√
2 #13/2

√√√√2 + 4c1
#1
(
−b+

√
b2 + 2ac1

) √√√√1− 2c1
#1
(
b+

√
b2 + 2ac1

) F

i sinh−1


√
2
√

c1√
b2 + 2ac1 − b√
#1

 | b−
√

b2 + 2ac1
b+
√

b2 + 2ac1


√

c1

−b+
√
b2 + 2ac1

√
−#1

(
#12a+ 2#1b− 2c1

) &


[x+c2]

11892



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.144 problem 1734
Internal problem ID [9313]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1734.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 + 1 + 2y2x+ ay3 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+1+2*x*y(x)^2+a*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[1 + 2*x*y[x]^2 + a*y[x]^3 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.145 problem 1735
Internal problem ID [9314]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1735.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 + (ay + bx) y2 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+(a*y(x)+b*x)*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]^2*(b*x + a*y[x]) - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.146 problem 1736
Internal problem ID [9315]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1736.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′y − (y′)2 − 3y4 = 0

3 Solution by Maple
Time used: 0.088 (sec). Leaf size: 53� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2-3*y(x)^4=0,y(x), singsol=all)� �

y(x) = 0∫ y(x) 1√
_a4 + _ac1

d_a − x− c2 = 0

∫ y(x)
− 1√

_a4 + _ac1
d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 4.955 (sec). Leaf size: 129� �
DSolve[-3*y[x]^4 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
2
√

#1

√
1 + #13

c1
2F1

(
1
6 ,

1
2 ;

7
6 ;−

#13

c1

)
√
#13 + c1

&

 [x+ c2]

y(x) → InverseFunction


2
√

#1

√
1 + #13

c1
2F1

(
1
6 ,

1
2 ;

7
6 ;−

#13

c1

)
√

#13 + c1

&

 [x+ c2]
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53.7.147 problem 1737
Internal problem ID [9316]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1737.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 4th]]

Solve

2y′′y − (y′)2 + b− 4
(
x2 + a

)
y2 − 8xy3 − 3y4 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+b-4*(x^2+a)*y(x)^2-8*x*y(x)^3-3*y(x)^4=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b - 4*(a + x^2)*y[x]^2 - 8*x*y[x]^3 - 3*y[x]^4 - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.148 problem 1738
Internal problem ID [9317]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1738.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 + 3yf(x)y′ + 2
(
f(x)2 + f ′(x)

)
y2 − 8y3 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+3*f(x)*y(x)*diff(y(x),x)+2*(f(x)^2+diff(f(x),x))*y(x)^2-8*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-8*y[x]^3 + 2*y[x]^2*(f[x]^2 + Derivative[1][f][x]) + 3*f[x]*y[x]*y'[x] - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.149 problem 1739
Internal problem ID [9318]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1739.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y′′y − (y′)2 + 4y2y′ + 1 + y2f(x) + y4 = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+4*y(x)^2*diff(y(x),x)+1+y(x)^2*f(x)+y(x)^4=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[1 + f[x]*y[x]^2 + y[x]^4 + 4*y[x]^2*y'[x] - y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11899



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.150 problem 1740
Internal problem ID [9319]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1740.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

2y′′y − 3(y′)2 = 0

3 Solution by Maple
Time used: 0.03 (sec). Leaf size: 17� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = 4
(xc1 + c2)2

3 Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 16� �
DSolve[-3*y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(x+ 2c1)2

11900



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.151 problem 1741
Internal problem ID [9320]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1741.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

2y′′y − 3(y′)2 − 4y2 = 0

3 Solution by Maple
Time used: 0.031 (sec). Leaf size: 43� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2-4*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = − 4
2c1c2 sin(x) cos(x)− c21 (sin2(x)) + c22 (sin2(x))− c22

3 Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 17� �
DSolve[-4*y[x]^2 - 3*y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 sec2(x+ 2c1)
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53.7.152 problem 1742
Internal problem ID [9321]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1742.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2y′′y − 3(y′)2 + y2f(x) = 0

7 Solution by Maple� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2+y(x)^2*f(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x]^2 - 3*y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.153 problem 1743
Internal problem ID [9322]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1743.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y′′y − 6(y′)2 +
(
1 + ay3

)
y2 = 0

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 75� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-6*diff(y(x),x)^2+(1+a*y(x)^3)*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0∫ y(x)
− 2√

4_a4c1 + 4_a3a+ 1 _a
d_a − x− c2 = 0

∫ y(x) 2√
4_a4c1 + 4_a3a+ 1 _a

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 17.933 (sec). Leaf size: 2761� �
DSolve[y[x]^2*(1 + a*y[x]^3) - 6*y'[x]^2 + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.7.154 problem 1744
Internal problem ID [9323]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1744.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2y′′y − (y′)2
(
(y′)2 + 1

)
= 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 827� �
dsolve(2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2*(diff(y(x),x)^2+1)=0,y(x), singsol=all)� �
y(x) = 0

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (−RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 + 2c2 + 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (RootOf

(
(tan2 (_Z )) c21_Z 2 − 4(tan2 (_Z )) c1c2_Z − 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 − 4c1_Zc2 − 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 − 2c2 − 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (−RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 − 2c2 − 2x

)
2

+ c1
2

y(x)

=
tan

(
RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2)) (RootOf

(
(tan2 (_Z )) c21_Z 2 + 4(tan2 (_Z )) c1c2_Z + 4(tan2 (_Z )) c1x_Z + 4(tan2 (_Z )) c22 + 8(tan2 (_Z )) c2x+ 4(tan2 (_Z ))x2 + c21_Z 2 + 4c1_Zc2 + 4c1_Zx− c21 + 4c22 + 8xc2 + 4x2) c1 + 2c2 + 2x

)
2

+ c1
2
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3 Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 179� �
DSolve[-(y'[x]^2*(1 + y'[x]^2)) + 2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−ie−c1

√#1
√

−1 + #1e2c1

+
log
(√

−1 + #1e2c1 −
√

#1
√
e2c1

)
√
e2c1

&

 [x+ c2]

y(x) → InverseFunction

ie−c1

√#1
√
−1 + #1e2c1

+
log
(√

−1 + #1e2c1 −
√

#1
√
e2c1

)
√
e2c1

&

 [x+ c2]
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53.7.155 problem 1745
Internal problem ID [9324]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1745.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

2(y − a) y′′ + (y′)2 + 1 = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 293� �
dsolve(2*(y(x)-a)*diff(diff(y(x),x),x)+diff(y(x),x)^2+1=0,y(x), singsol=all)� �

−a arctan
(

y(x)− a− c1
2√

−y(x)2 + (2a+ c1) y(x) + a (−c1 − a)

)
−
√

−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

+ arctan
(

y(x)− a− c1
2√

−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

)
a

+
arctan

(
y(x)−a− c1

2√
−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

)
c1

2 − x− c2 = 0

a arctan
(

y(x)− a− c1
2√

−y(x)2 + (2a+ c1) y(x) + a (−c1 − a)

)
+
√

−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

− arctan
(

y(x)− a− c1
2√

−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

)
a

−
arctan

(
y(x)−a− c1

2√
−y(x)2 + (2a+ c1) y(x)− a (c1 + a)

)
c1

2 − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.399 (sec). Leaf size: 189� �
DSolve[1 + y'[x]^2 + 2*(-a + y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction

−
√
2 e2c1ArcTan

(√
2#1− 2a+ e2c1√

2a− 2#1

)
+ 2
√
a−#1

√
2#1− 2a+ e2c1

2
√
2

&

 [x

+ c2]

y(x)

→ InverseFunction


√
2 e2c1ArcTan

(√
2#1− 2a+ e2c1√

2a− 2#1

)
+ 2
√

a−#1
√

2#1− 2a+ e2c1

2
√
2

&

 [x

+ c2]
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53.7.156 problem 1746
Internal problem ID [9325]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1746.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

3y′′y − 2(y′)2 − a x2 − bx− c = 0

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 207� �
dsolve(3*diff(diff(y(x),x),x)*y(x)-2*diff(y(x),x)^2-a*x^2-b*x-c=0,y(x), singsol=all)� �

y(x) = RootOf

−2b arctan
(

2ax+ b√
4ca− b2

)

− 2

∫ _Z b√
4_f

4
3 c1b2 − 36c_f 2a+ 9b2_f 2 − 2

d_f

√
4ca− b2

+ c2
√
4ca− b2

(a x2 + bx+ c
) 3

2

y(x) = RootOf

−2b arctan
(

2ax+ b√
4ca− b2

)

+ 2

∫ _Z b√
4_f

4
3 c1b2 − 36c_f 2a+ 9b2_f 2 − 2

d_f

√
4ca− b2

+ c2
√
4ca− b2

(a x2 + bx+ c
) 3

2
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3 Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 118� �
DSolve[-c - b*x - a*x^2 - 2*y'[x]^2 + 3*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫

y(x)2/3

(ax2 + bx+ c)

√
−2 (ax2 + bx+ c)3

y(x)2 + c1 (ax2 + bx+ c)
y(x)2/3 + 9 (b2 − 4ac)

d
ax2 + bx+ c

y(x)2/3 =

−
∫ 1

3 (ax2 + bx+ c)dx+ c2, y(x)
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53.7.157 problem 1747
Internal problem ID [9326]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1747.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

3y′′y − 5(y′)2 = 0

3 Solution by Maple
Time used: 0.033 (sec). Leaf size: 21� �
dsolve(3*diff(diff(y(x),x),x)*y(x)-5*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

− 3
2y(x) 2

3
− xc1 − c2 = 0

3 Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 20� �
DSolve[-5*y'[x]^2 + 3*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(2x+ 3c1)3/2
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53.7.158 problem 1748
Internal problem ID [9327]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1748.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′y − 3(y′)2 + 4y = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 67� �
dsolve(4*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2+4*y(x)=0,y(x), singsol=all)� �

y(x) = 0

−
4
√

c1y(x)
3
2 + 4y(x)√

y(x) c1
− x− c2 = 0

4
√

c1y(x)
3
2 + 4y(x)√

y(x) c1
− x− c2 = 0

3 Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 28� �
DSolve[4*y[x] - 3*y'[x]^2 + 4*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (−64 + c1
2(x+ c2)2) 2

256c12
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53.7.159 problem 1749
Internal problem ID [9328]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1749.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′y − 3(y′)2 − 12y3 = 0

3 Solution by Maple
Time used: 0.044 (sec). Leaf size: 61� �
dsolve(4*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2-12*y(x)^3=0,y(x), singsol=all)� �

y(x) = 0∫ y(x) 1√
c1_a

3
2 + 4_a3

d_a − x− c2 = 0

∫ y(x)
− 1√

c1_a
3
2 + 4_a3

d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 153� �
DSolve[-12*y[x]^3 - 3*y'[x]^2 + 4*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

−
4#1

√
1 + 4#13/2

c1
2F1

(
1
6 ,

1
2 ;

7
6 ;−

4#13/2

c1

)
√

#13/2
(
4#13/2 + c1

) &

 [x+ c2]

y(x) → InverseFunction


4#1

√
1 + 4#13/2

c1
2F1

(
1
6 ,

1
2 ;

7
6 ;−

4#13/2

c1

)
√
#13/2

(
4#13/2 + c1

) &

 [x+ c2]
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53.7.160 problem 1750
Internal problem ID [9329]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1750.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

4y′′y − 3(y′)2 + ay3 + y2b+ cy = 0

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 87� �
dsolve(4*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2+a*y(x)^3+y(x)^2*b+c*y(x)=0,y(x), singsol=all)� �

y(x) = 0∫ y(x)
− 3√

9c1_a
3
2 − 3_a3a− 9b_a2 + 9c_a

d_a − x− c2 = 0

∫ y(x) 3√
9c1_a

3
2 − 3_a3a− 9b_a2 + 9c_a

d_a − x− c2 = 0

3 Solution by Mathematica
Time used: 2.856 (sec). Leaf size: 2281� �
DSolve[c*y[x] + b*y[x]^2 + a*y[x]^3 - 3*y'[x]^2 + 4*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.7.161 problem 1751
Internal problem ID [9330]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1751.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

4y′′y − 3(y′)2 +
(
6y2 − 2f ′(x)y

f(x)

)
y′ + y4 − 2y2y′ + g(x)y2 + f(x)y = 0

7 Solution by Maple� �
dsolve(4*diff(diff(y(x),x),x)*y(x)-3*diff(y(x),x)^2+(6*y(x)^2-2*diff(f(x),x)/f(x)*y(x))*diff(y(x),x)+y(x)^4-2*y(x)^2*diff(y(x),x)+g(x)*y(x)^2+f(x)*y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]*y[x] + g[x]*y[x]^2 + y[x]^4 - 2*y[x]^2*y'[x] + (6*y[x]^2 - (2*y[x]*Derivative[1][f][x])/f[x])*y'[x] - 3*y'[x]^2 + 4*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.162 problem 1752
Internal problem ID [9331]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1752.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_xy]]

Solve

4y′′y − 5(y′)2 + ay2 = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 37� �
dsolve(4*diff(diff(y(x),x),x)*y(x)-5*diff(y(x),x)^2+a*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = 16 ex
√
a a2(

e
x
√
a

2 c1 − c2

)4

3 Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 26� �
DSolve[a*y[x]^2 - 5*y'[x]^2 + 4*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2sech4
(
1
4
√
a (x− 4c1)

)
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53.7.163 problem 1753
Internal problem ID [9332]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1753.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

12y′′y − 15(y′)2 + 8y3 = 0

3 Solution by Maple
Time used: 0.054 (sec). Leaf size: 151� �
dsolve(12*diff(diff(y(x),x),x)*y(x)-15*diff(y(x),x)^2+8*y(x)^3=0,y(x), singsol=all)� �

y(x) = 0

−
12y(x)

(
8
√

y(x) − c1
)√

8y(x)−
√
y(x) c1√

−24y(x)3 + 3c1y(x)
5
2 c1

√√
y(x)

(
8
√
y(x) − c1

) − x− c2 = 0

12y(x)
(
8
√

y(x) − c1
)√

8y(x)−
√
y(x) c1√

−24y(x)3 + 3c1y(x)
5
2 c1

√√
y(x)

(
8
√
y(x) − c1

) − x− c2 = 0

3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 27� �
DSolve[8*y[x]^3 - 15*y'[x]^2 + 12*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 2304c12
(128 + 3c12(x+ c2)2) 2
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53.7.164 problem 1754
Internal problem ID [9333]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1754.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

nyy′′ − (−1 + n) (y′)2 = 0

3 Solution by Maple
Time used: 0.039 (sec). Leaf size: 19� �
dsolve(n*y(x)*diff(diff(y(x),x),x)-(n-1)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
(
xc1 + c2

n

)n

3 Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 17� �
DSolve[(1 - n)*y'[x]^2 + n*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(x− c1n)n
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53.7.165 problem 1755
Internal problem ID [9334]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1755.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

ayy′′ + b(y′)2 + c4y4 + c3y3 + c2y2 + c1y + c0 = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 1028� �
dsolve(a*y(x)*diff(diff(y(x),x),x)+b*diff(y(x),x)^2+c4*y(x)^4+c3*y(x)^3+c2*y(x)^2+c1*y(x)+c0=0,y(x), singsol=all)� �
∫ y(x) _a 2b

a b(6a4 + 25a3b+ 35b2a2 + 20a b3 + 4b4)√
−_a 2b

a b (6a4 + 25a3b+ 35b2a2 + 20a b3 + 4b4)
(
25_a 2b

a a3bc0 + 35_a 2b
a a2b2c0 + 6_a 2b+2a

a a3bc2 + 19_a 2b+2a
a a2b2c2 + 16_a 2b+2a

a a b3c2 + 3_a 2b+4a
a a3bc4 + 11_a 2b+4a

a a2b2c4 + 12_a 2b+4a
a a b3c4 + 4_a 2b+2a

a b4c2 + 4_a 2b+4a
a b4c4 − 6c1a4b− 25c1a3b2 − 35c1a2b3 − 20c1a b4 + 14_a 3a+2b

a a2b2c3 + 14_a 3a+2b
a a b3c3 + 12_a a+2b

a a3bc1 + 26_a a+2b
a a2b2c1 + 18_a a+2b

a a b3c1 + 6_a 2b
a a4c0 + 4_a 2b

a b4c0 + 20_a 2b
a a b3c0 + 4_a 3a+2b

a a3bc3 + 4_a a+2b
a b4c1 + 4_a 3a+2b

a b4c3 − 4c1b5
) d_a

− x− c2 = 0∫ y(x)

− _a 2b
a b(6a4 + 25a3b+ 35b2a2 + 20a b3 + 4b4)√

−_a 2b
a b (6a4 + 25a3b+ 35b2a2 + 20a b3 + 4b4)

(
25_a 2b

a a3bc0 + 35_a 2b
a a2b2c0 + 6_a 2b+2a

a a3bc2 + 19_a 2b+2a
a a2b2c2 + 16_a 2b+2a

a a b3c2 + 3_a 2b+4a
a a3bc4 + 11_a 2b+4a

a a2b2c4 + 12_a 2b+4a
a a b3c4 + 4_a 2b+2a

a b4c2 + 4_a 2b+4a
a b4c4 − 6c1a4b− 25c1a3b2 − 35c1a2b3 − 20c1a b4 + 14_a 3a+2b

a a2b2c3 + 14_a 3a+2b
a a b3c3 + 12_a a+2b

a a3bc1 + 26_a a+2b
a a2b2c1 + 18_a a+2b

a a b3c1 + 6_a 2b
a a4c0 + 4_a 2b

a b4c0 + 20_a 2b
a a b3c0 + 4_a 3a+2b

a a3bc3 + 4_a a+2b
a b4c1 + 4_a 3a+2b

a b4c3 − 4c1b5
) d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 5.195 (sec). Leaf size: 716� �
DSolve[c0 + c1*y[x] + c2*y[x]^2 + c3*y[x]^3 + c4*y[x]^4 + b*y'[x]^2 + a*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction

∫ #1

1

−
√
4b5 + 20ab4 + 35a2b3 + 25a3b2 + 6a4b√

4b5c1K[1]− 2b
a + 20ab4c1K[1]− 2b

a + 35a2b3c1K[1]− 2b
a + 25a3b2c1K[1]− 2b

a + 6a4bc1K[1]− 2b
a − 4b4c4K[1]4 − 12ab3c4K[1]4 − 11a2b2c4K[1]4 − 3a3bc4K[1]4 − 4b4c3K[1]3 − 14ab3c3K[1]3 − 14a2b2c3K[1]3 − 4a3bc3K[1]3 − 4b4c2K[1]2 − 16ab3c2K[1]2 − 19a2b2c2K[1]2 − 6a3bc2K[1]2 − 4b4c1K[1]− 18ab3c1K[1]− 26a2b2c1K[1]− 12a3bc1K[1]− 6a4c0− 4b4c0− 20ab3c0− 35a2b2c0− 25a3bc0

dK[1]&

 [x

+ c2]

y(x)

→ InverseFunction

∫ #1

1

√
4b5 + 20ab4 + 35a2b3 + 25a3b2 + 6a4b√

4b5c1K[2]− 2b
a + 20ab4c1K[2]− 2b

a + 35a2b3c1K[2]− 2b
a + 25a3b2c1K[2]− 2b

a + 6a4bc1K[2]− 2b
a − 4b4c4K[2]4 − 12ab3c4K[2]4 − 11a2b2c4K[2]4 − 3a3bc4K[2]4 − 4b4c3K[2]3 − 14ab3c3K[2]3 − 14a2b2c3K[2]3 − 4a3bc3K[2]3 − 4b4c2K[2]2 − 16ab3c2K[2]2 − 19a2b2c2K[2]2 − 6a3bc2K[2]2 − 4b4c1K[2]− 18ab3c1K[2]− 26a2b2c1K[2]− 12a3bc1K[2]− 6a4c0− 4b4c0− 20ab3c0− 35a2b2c0− 25a3bc0

dK[2]&

 [x

+ c2]
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53.7.166 problem 1756
Internal problem ID [9335]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1756.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

ayy′′ + b(y′)2 − yy′√
c2 + x2

= 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 82� �
dsolve(a*y(x)*diff(diff(y(x),x),x)+b*diff(y(x),x)^2-y(x)*diff(y(x),x)/(c^2+x^2)^(1/2)=0,y(x), singsol=all)� �
y(x) = 0

y(x) =

 a(a+ 1)
(a+ b)

(
c12

1
aa x

a+1
a hypergeom

([
− 1

2a ,−
a+1
2a

]
,
[
a−1
a

]
,− c2

x2

)
+ c2a+ c2

)
− a

a+b

3 Solution by Mathematica
Time used: 0.68 (sec). Leaf size: 143� �
DSolve[-((y[x]*y'[x])/Sqrt[c^2 + x^2]) + b*y'[x]^2 + a*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ c2 exp


∫ x

1

(
1− K[2]√

c2 +K[2]2

)− 1
2
/
a(

K[2]√
c2 +K[2]2

+ 1
) 1

2
/
a

c1 −
∫ K[2]
1 −

(a+b)

1− K[1]√
c2 +K[1]2

− 1
2
/
a K[1]√

c2 +K[1]2
+1

 1
2
/
a

a
dK[1]

dK[2]
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53.7.167 problem 1757
Internal problem ID [9336]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1757.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

ayy′′ − (−1 + a) (y′)2 + (a+ 2) f(x)y2y′ + f(x)2y4 + af ′(x)y3 = 0

7 Solution by Maple� �
dsolve(a*y(x)*diff(diff(y(x),x),x)-(a-1)*diff(y(x),x)^2+(a+2)*f(x)*y(x)^2*diff(y(x),x)+f(x)^2*y(x)^4+a*diff(f(x),x)*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]^2*y[x]^4 + (2 + a)*f[x]*y[x]^2*y'[x] + a*y[x]^3*y'[x] - (-1 + a)*y'[x]^2 + a*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.168 problem 1758
Internal problem ID [9337]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1758.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(ay + b) y′′ + c(y′)2 = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 97� �
dsolve((a*y(x)+b)*diff(diff(y(x),x),x)+c*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = − b

a

y(x) = −

(
−c1ax− c1xc+

(
1

(a+c)(xc1+c2)

)− c
a+c

b− c2a− c2c

)(
1

(a+c)(xc1+c2)

) c(
1+ c

a

)
a

a

3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 31� �
DSolve[c*y'[x]^2 + (b + a*y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b+ (c1(a+ c)(x+ c2))
a

a+c

a
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53.7.169 problem 1759
Internal problem ID [9338]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1759.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ + x(y′)2 − y′y = 0

3 Solution by Maple
Time used: 0.048 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(diff(y(x),x),x)+x*diff(y(x),x)^2-y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
√

c1x2 + 2c2

y(x) = −
√
c1x2 + 2c2

3 Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 18� �
DSolve[-(y[x]*y'[x]) + x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
√
x2 + c1
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53.7.170 problem 1760
Internal problem ID [9339]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1760.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ + x(y′)2 + y′ya+ f(x) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 106� �
dsolve(x*y(x)*diff(diff(y(x),x),x)+x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)+f(x)=0,y(x), singsol=all)� �

y(x) =

√
−2 (a− 1)

(
−x−a+1

(∫
xaf(x)

x
dx

)
− x−a+1c1 +

∫
f(x)dx+ c2

)
a− 1

y(x) = −

√
−2 (a− 1)

(
−x−a+1

(∫
xaf(x)

x
dx

)
− x−a+1c1 +

∫
f(x)dx+ c2

)
a− 1

3 Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 108� �
DSolve[f[x] + a*y[x]*y'[x] + x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
2

√√√√∫ x

1
−K[2]−a

(
c1 +

∫ K[2]

1
f(K[1])K[1]a−1dK[1]

)
dK[2] + c2

y(x) →
√
2

√√√√∫ x

1
−K[2]−a

(
c1 +

∫ K[2]

1
f(K[1])K[1]a−1dK[1]

)
dK[2] + c2
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53.7.171 problem 1761
Internal problem ID [9340]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1761.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 3rd]]

Solve

xyy′′ − x(y′)2 + y′y + x
(
d+ ay4

)
+ y
(
c+ y2b

)
= 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(diff(y(x),x),x)-x*diff(y(x),x)^2+y(x)*diff(y(x),x)+x*(d+a*y(x)^4)+y(x)*(c+y(x)^2*b)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*(c + b*y[x]^2) + x*(d + a*y[x]^4) + y[x]*y'[x] - x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

11926



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.172 problem 1762
Internal problem ID [9341]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1762.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xyy′′ − x(y′)2 + y′ya+ bxy3 = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(diff(y(x),x),x)-x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)+b*x*y(x)^3=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*x*y[x]^3 + a*y[x]*y'[x] - x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.173 problem 1763
Internal problem ID [9342]
Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1763.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]
Solve

xyy′′ + 2x(y′)2 + y′ya = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 238� �
dsolve(x*y(x)*diff(diff(y(x),x),x)+2*x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) =
x−a
(
(3c2xaa− 3c2xa − 3xc1) (a− 1)2 x2a) 1

3

a− 1

y(x) = −
x−a
(
(3c2xaa− 3c2xa − 3xc1) (a− 1)2 x2a) 1

3

2 (a− 1)

−
i
√
3 x−a

(
(3c2xaa− 3c2xa − 3xc1) (a− 1)2 x2a) 1

3

2 (a− 1)

y(x) = −
x−a
(
(3c2xaa− 3c2xa − 3xc1) (a− 1)2 x2a) 1

3

2 (a− 1)

+
i
√
3 x−a

(
(3c2xaa− 3c2xa − 3xc1) (a− 1)2 x2a) 1

3

2a− 2

3 Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 29� �
DSolve[a*y[x]*y'[x] + 2*x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
3
√

3x1−a − ac1 + c1
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53.7.174 problem 1764
Internal problem ID [9343]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1764.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ − 2x(y′)2 + (y + 1) y′ = 0

3 Solution by Maple
Time used: 0.113 (sec). Leaf size: 22� �
dsolve(x*y(x)*diff(diff(y(x),x),x)-2*x*diff(y(x),x)^2+(y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1 tanh
(
ln(x)− c2

2c1

)

3 Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 37� �
DSolve[(1 + y[x])*y'[x] - 2*x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
tan

(√
c1 (log(x)−c2)√

2

)
√
2 √

c1
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53.7.175 problem 1765
Internal problem ID [9344]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1765.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ − 2x(y′)2 + y′ya = 0

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 35� �
dsolve(x*y(x)*diff(diff(y(x),x),x)-2*x*diff(y(x),x)^2+a*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = − (a− 1)xa

c2xaa− c2xa − xc1

3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 24� �
DSolve[a*y[x]*y'[x] - 2*x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
a

x+ (a− 1)c1xa

11930



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.176 problem 1766
Internal problem ID [9345]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1766.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

xyy′′ − 4x(y′)2 + 4y′y = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 88� �
dsolve(x*y(x)*diff(diff(y(x),x),x)-4*x*diff(y(x),x)^2+4*y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = x

(−3x3c2 + c1)
1
3

y(x) =
(
− 1
2 (−3x3c2 + c1)

1
3
− i

√
3

2 (−3x3c2 + c1)
1
3

)
x

y(x) =
(
− 1
2 (−3x3c2 + c1)

1
3
+ i

√
3

2 (−3x3c2 + c1)
1
3

)
x

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 21� �
DSolve[4*y[x]*y'[x] - 4*x*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
3
√
1 + c1x3
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53.7.177 problem 1767
Internal problem ID [9346]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1767.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

xyy′′ +
(

ax√
b2 − x2

− x

)
(y′)2 − y′y = 0

3 Solution by Maple
Time used: 0.195 (sec). Leaf size: 54� �
dsolve(x*y(x)*diff(diff(y(x),x),x)+(a*x/(b^2-x^2)^(1/2)-x)*diff(y(x),x)^2-y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c2e
∫
− x

√
b2−x2

a b2−a x2+c1
√
b2−x2 dx

3 Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 54� �
DSolve[-(y[x]*y'[x]) + (-x + (a*x)/Sqrt[b^2 - x^2])*y'[x]^2 + x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2e
√
b2−x2

a

(
a
√

(b− x)(b+ x) − c1
)

c1
a2
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53.7.178 problem 1768
Internal problem ID [9347]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1768.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

x(y + x) y′′ + x(y′)2 + (x− y) y′ − y = 0

3 Solution by Maple
Time used: 0.047 (sec). Leaf size: 49� �
dsolve(x*(x+y(x))*diff(diff(y(x),x),x)+x*diff(y(x),x)^2+(x-y(x))*diff(y(x),x)-y(x)=0,y(x), singsol=all)� �

y(x) = −x

y(x) = −x−
√
−c2x2 + x2 + c1

y(x) = −x+
√

−c2x2 + x2 + c1

3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 53� �
DSolve[-y[x] + (x - y[x])*y'[x] + x*y'[x]^2 + x*(x + y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x−
√

(1 + 2c2)x2 + c1

y(x) → −x+
√

(1 + 2c2)x2 + c1
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53.7.179 problem 1769
Internal problem ID [9348]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1769.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

2xyy′′ − x(y′)2 + y′y = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 25� �
dsolve(2*x*y(x)*diff(diff(y(x),x),x)-x*diff(y(x),x)^2+y(x)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0

y(x) = c1
√
x c2 + c21x+ c22

4

3 Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 18� �
DSolve[y[x]*y'[x] - x*y'[x]^2 + 2*x*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(√

x + c1
) 2
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53.7.180 problem 1770
Internal problem ID [9349]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1770.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

x2(−1 + y) y′′ − 2x2(y′)2 − 2x(−1 + y) y′ − 2y(−1 + y)2 = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 30� �
dsolve(x^2*(-1+y(x))*diff(diff(y(x),x),x)-2*x^2*diff(y(x),x)^2-2*x*(-1+y(x))*diff(y(x),x)-2*y(x)*(-1+y(x))^2=0,y(x), singsol=all)� �

y(x) = 1

y(x) = x(xc1 − c2)
c1x2 − xc2 − 1

3 Solution by Mathematica
Time used: 0.51 (sec). Leaf size: 22� �
DSolve[-2*(-1 + y[x])^2*y[x] - 2*x*(-1 + y[x])*y'[x] - 2*x^2*y'[x]^2 + x^2*(-1 + y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1 + 1
c2x2 − c1x− 1
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53.7.181 problem 1771
Internal problem ID [9350]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1771.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

x2(y + x) y′′ − (y′x− y)2 = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 27� �
dsolve(x^2*(x+y(x))*diff(diff(y(x),x),x)-(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) = −x

y(x) = x e
c1
x e−1

c2
− x

3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 20� �
DSolve[-(-y[x] + x*y'[x])^2 + x^2*(x + y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x
(
−1 + c2e

c1
x

)
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53.7.182 problem 1772
Internal problem ID [9351]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1772.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

x2(x− y) y′′ + a(y′x− y)2 = 0

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 45� �
dsolve(x^2*(x-y(x))*diff(diff(y(x),x),x)+a*(x*diff(y(x),x)-y(x))^2=0,y(x), singsol=all)� �

y(x) = x

y(x) = −RootOf (c1ax_Z a − c1x_Z a − c2a_Z a + c2_Z a + _Z xa) + x

3 Solution by Mathematica
Time used: 0.418 (sec). Leaf size: 36� �
DSolve[a*(-y[x] + x*y'[x])^2 + x^2*(x - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x

(
1 +

(
−(a− 1) ((−1)ac1 + c2x)

x

)
1

1−a

)
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53.7.183 problem 1773
Internal problem ID [9352]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1773.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

2yy′′x2 − x2
(
(y′)2 + 1

)
+ y2 = 0

3 Solution by Maple
Time used: 0.072 (sec). Leaf size: 28� �
dsolve(2*x^2*y(x)*diff(diff(y(x),x),x)-x^2*(diff(y(x),x)^2+1)+y(x)^2=0,y(x), singsol=all)� �

y(x) = (c21 + 1)x
4c2

+ c1x ln(x) + c2x ln(x)2

3 Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 39� �
DSolve[y[x]^2 - x^2*(1 + y'[x]^2) + 2*x^2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x(c12 log(x)(log(x)− 2c2) + 4 + c2
2c1

2)
4c1
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53.7.184 problem 1774
Internal problem ID [9353]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1774.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

a x2yy′′ + b x2(y′)2 + cxyy′ + dy2 = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 159� �
dsolve(a*x^2*y(x)*diff(diff(y(x),x),x)+b*x^2*diff(y(x),x)^2+c*x*y(x)*diff(y(x),x)+d*y(x)^2=0,y(x), singsol=all)� �
y(x) = 0

y(x)

=x−
√
a2−2ca−4da−4bd+c2

2(a+b) x
a

2b+2ax− c
2(a+b)

 a2 − 2ca− 4da− 4bd+ c2(
x

√
a2−2ca−4da−4bd+c2

a c1a+ x
√
a2−2ca−4da−4bd+c2

a c1b− c2a− c2b

)2


− a

2(a+b)

3 Solution by Mathematica
Time used: 0.867 (sec). Leaf size: 82� �
DSolve[d*y[x]^2 + c*x*y[x]*y'[x] + b*x^2*y'[x]^2 + a*x^2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x
−

a


√

(a−c)2−4d(a+b)
a2 −1

+c

2(a+b)

(
x

√
(a−c)2−4d(a+b)

a2 + c1

)
a

a+b
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53.7.185 problem 1775
Internal problem ID [9354]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1775.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

x(x+ 1)2 yy′′ − x(x+ 1)2 (y′)2 + 2(x+ 1)2 yy′ − a(x+ 2) y2 = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 35� �
dsolve(x*(x+1)^2*y(x)*diff(diff(y(x),x),x)-x*(x+1)^2*diff(y(x),x)^2+2*(x+1)^2*y(x)*diff(y(x),x)-a*(x+2)*y(x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = (x+ 1)a e−ae
c1
x e− a

x

c2

3 Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 24� �
DSolve[-(a*(2 + x)*y[x]^2) + 2*(1 + x)^2*y[x]*y'[x] - x*(1 + x)^2*y'[x]^2 + x*(1 + x)^2*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2(x+ 1)ae−
a+c1

x
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53.7.186 problem 1776
Internal problem ID [9355]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1776.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_xy]]

Solve

8
(
−x3 + 1

)
yy′′ − 4

(
−x3 + 1

)
(y′)2 − 12y′yx2 + 3y2x = 0

3 Solution by Maple
Time used: 0.109 (sec). Leaf size: 92� �
dsolve(8*(-x^3+1)*y(x)*diff(diff(y(x),x),x)-4*(-x^3+1)*diff(y(x),x)^2-12*x^2*y(x)*diff(y(x),x)+3*x*y(x)^2=0,y(x), singsol=all)� �
y(x) = 0

y(x) =
c22 LegendreP

(
−1

6 ,
1
3 ,
√
− (x− 1) (x2 + x+ 1)

)2
x

4c1

+ c1 LegendreQ
(
−1
6 ,

1
3 ,
√

− (x− 1) (x2 + x+ 1)
)2

x

+c2 LegendreP
(
−1
6 ,

1
3 ,
√

− (x− 1) (x2 + x+ 1)
)
xLegendreQ

(
−1
6 ,

1
3 ,
√
− (x− 1) (x2 + x+ 1)

)

11941



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 54.706 (sec). Leaf size: 702� �
DSolve[3*x*y[x]^2 - 12*x^2*y[x]*y'[x] - 4*(1 - x^3)*y'[x]^2 + 8*(1 - x^3)*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2 exp


∫ x

1

−
−2
√

K[2]2 +K[2] + 1
√

√
3 K[2] +

√
2K[2]− i

√
3 + 1

√
2K[2] + i

√
3 + 1 +

√
3
(
K[2]

(
4K[2] +

√
2K[2] + i

√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 4

)
+
√
2K[2] + i

√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 4

)
+ c1

√
1−K[2] (K[2]2 +K[2] + 1)

(
K[2]

(
4K[2] +

√
2K[2] + i

√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 10

)
+ 3
√
2K[2] + i

√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 10

)
+
√
1−K[2] (K[2]2 +K[2] + 1)

(
K[2]

(
4K[2] +

√
2K[2] + i

√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 10

)
+ 3
√

2K[2] + i
√
3 + 1

√
6K[2]− 3i

√
3 + 3 + 10

)∫ K[2]
1

√
√
3 K[1] +

√
2K[1]− i

√
3 + 1

√
2K[1] + i

√
3 + 1 +

√
3

2(1−K[1])3/2
√
K[1]2 +K[1] + 1

dK[1]

2(1−K[2])3/2
√
2K[2]− i

√
3 + 1

√
2K[2] + i

√
3 + 1 (K[2]2 +K[2] + 1)

(√
3 K[2] +

√
2K[2]− i

√
3 + 1

√
2K[2] + i

√
3 + 1 +

√
3
)c1 +

∫ K[2]
1

√
√
3 K[1] +

√
2K[1]− i

√
3 + 1

√
2K[1] + i

√
3 + 1 +

√
3

2(1−K[1])3/2
√

K[1]2 +K[1] + 1
dK[1]


dK[2]
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53.7.187 problem 1777
Internal problem ID [9356]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1777.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

f0 (x)yy′′ + f1 (x) (y′)2 + f2 (x)yy′ + f3 (x)y2 = 0

7 Solution by Maple� �
dsolve(f0(x)*y(x)*diff(diff(y(x),x),x)+f1(x)*diff(y(x),x)^2+f2(x)*y(x)*diff(y(x),x)+f3(x)*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f3[x]*y[x]^2 + f2[x]*y[x]*y'[x] + f1[x]*y'[x]^2 + f0[x]*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.188 problem 1778
Internal problem ID [9357]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1778.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y2y′′ − a = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 369� �
dsolve(y(x)^2*diff(diff(y(x),x),x)-a=0,y(x), singsol=all)� �
y(x)

=
c1

(
a2c21 + 2ac1eRootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Zx

)
+ e2RootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Zx

))
e−RootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21−2 csgn

(
1
c1

)
e_Zc2−2 csgn

(
1
c1

)
e_Zx

)

2
y(x)

=
c1

(
a2c21 + 2ac1eRootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Zx

)
+ e2RootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Zx

))
e−RootOf

(
csgn

(
1
c1

)
c41a

2−2_Zc31a e_Z−csgn
(

1
c1

)
e2_Zc21+2 csgn

(
1
c1

)
e_Zc2+2 csgn

(
1
c1

)
e_Zx

)

2
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3 Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 65� �
DSolve[-a + y[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve





y(x)
√

− 2a
y(x) + c1

c1
+

2a tanh−1


√

− 2a
y(x) + c1

√
c1


c13/2



2 = (x+ c2)2, y(x)
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53.7.189 problem 1779
Internal problem ID [9358]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1779.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y2y′′ + (y′)2 y + ax = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 115� �
dsolve(y(x)^2*diff(diff(y(x),x),x)+y(x)*diff(y(x),x)^2+a*x=0,y(x), singsol=all)� �
ln(x)

−
∫ y(x)

x

_g2

( a_g3

) 1
3
√
3 +3

(
a_g3

) 1
3 tan

RootOf

−2_Z
√
3 +ln

 tan2(_Z)+1

3+2

√
3 tan(_Z)+tan2(_Z)

+6c1+6

∫
(

a_g3

) 2
3_g2

_g3+a
d_g



−2

√
3


_g3+a
d_g

2
√
3

− c2 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*x + y[x]*y'[x]^2 + y[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.190 problem 1780
Internal problem ID [9359]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1780.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y2y′′ + (y′)2 y − ax− b = 0

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 156� �
dsolve(y(x)^2*diff(diff(y(x),x),x)+y(x)*diff(y(x),x)^2-a*x-b=0,y(x), singsol=all)� �
b ln (ax+ b)

a

+
∫ y(x)

ax+b

b_g2

−3b
(
− a_g3b3

) 1
3 tan

RootOf

6b2

∫
(
− a_g3b3

) 2
3_g2

_g3a2−1 d_g

−2_Z
√
3 +ln

 tan2(_Z)+1

3+2

√
3 tan(_Z)+tan2(_Z)

+6c1


−

(
− a_g3b3

) 1
3
√
3 b+2

√
3 a


_g3a2−1 d_g
2
√
3

− c2 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-b - a*x + y[x]*y'[x]^2 + y[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.191 problem 1781
Internal problem ID [9360]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1781.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve (
y2 + 1

)
y′′ + (1− 2y) (y′)2 = 0

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 21� �
dsolve((y(x)^2+1)*diff(diff(y(x),x),x)+(1-2*y(x))*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = −i

y(x) = i

y(x) = tan (ln (xc1 + c2))

3 Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 45� �
DSolve[(1 - 2*y[x])*y'[x]^2 + (1 + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − i(−1 + c1
2i(x+ c2)2i)

1 + c12i(x+ c2)2i
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53.7.192 problem 1782
Internal problem ID [9361]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1782.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve (
y2 + 1

)
y′′ − 3(y′)2 y = 0

3 Solution by Maple
Time used: 0.119 (sec). Leaf size: 66� �
dsolve((y(x)^2+1)*diff(diff(y(x),x),x)-3*y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = −i

y(x) = i

y(x) = c1x

√
− 1
c21x

2 + 2c1c2x+ c22 − 1 + c2

√
− 1
c21x

2 + 2c1c2x+ c22 − 1

3 Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 63� �
DSolve[-3*y[x]*y'[x]^2 + (1 + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → − ic1(x+ c2)√
−1 + c12(x+ c2)2

y(x) → ic1(x+ c2)√
−1 + c12(x+ c2)2
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53.7.193 problem 1783
Internal problem ID [9362]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1783.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_y_y1]]

Solve (
x+ y2

)
y′′ − 2

(
x− y2

)
(y′)3 + y′(1 + 4y′y) = 0

3 Solution by Maple
Time used: 0.194 (sec). Leaf size: 41� �
dsolve((x+y(x)^2)*diff(diff(y(x),x),x)-2*(x-y(x)^2)*diff(y(x),x)^3+diff(y(x),x)*(1+4*y(x)*diff(y(x),x))=0,y(x), singsol=all)� �

y(x) =
√
−x

y(x) = −
√
−x

−y(x)c1 + ln (x+ y(x)2) + c2 + 2
y(x) = 0

3 Solution by Mathematica
Time used: 0.84 (sec). Leaf size: 26� �
DSolve[-2*(x - y[x]^2)*y'[x]^3 + y'[x]*(1 + 4*y[x]*y'[x]) + (x + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
x = −y(x)2 + c2e

e−c1y(x), y(x)
]
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53.7.194 problem 1784
Internal problem ID [9363]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1784.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

(
y2 + x2) y′′ − ((y′)2 + 1

)
(y′x− y) = 0

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 95� �
dsolve((y(x)^2+x^2)*diff(diff(y(x),x),x)-(diff(y(x),x)^2+1)*(x*diff(y(x),x)-y(x))=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = tan
(
RootOf

((
cos2 (_Z )

)
e−

2ic1_Z
−1+c1 e−

2c1c2
−1+c1 x

− 2c1
−1+c1 e−

2i_Z
−1+c1 e

2c2
−1+c1 x

2
−1+c1 − 1

))
x

3 Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 74� �
DSolve[(y[x] - x*y'[x])*(1 + y'[x]^2) + (x^2 + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
1
2

(
log
(
1− iy(x)

x

)
+ log

(
1 + iy(x)

x

)
+ i cot(c1)

(
log
(
1− iy(x)

x

)
− log

(
1 + iy(x)

x

)))
= − log(x) + c2, y(x)

]
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53.7.195 problem 1785
Internal problem ID [9364]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1785.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1]]

Solve

(
y2 + x2) y′′ − 2

(
(y′)2 + 1

)
(y′x− y) = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 97� �
dsolve((y(x)^2+x^2)*diff(diff(y(x),x),x)-2*(diff(y(x),x)^2+1)*(x*diff(y(x),x)-y(x))=0,y(x), singsol=all)� �

y(x) = −ix

y(x) = ix

y(x) = −
−c1 +

√
4ic2c1x− 4c22x2 − 4ic2x+ c21 + 2c1 + 1 − 1

2c2

y(x) =
c1 + 1 +

√
4ic2c1x− 4c22x2 − 4ic2x+ c21 + 2c1 + 1

2c2

3 Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 95� �
DSolve[-2*(-y[x] + x*y'[x])*(1 + y'[x]^2) + (x^2 + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

(
−
√

4x (−x+ ec2) + e2c2 cot2(c1) − ec2 cot(c1)
)

y(x) → 1
2

(√
4x (−x+ ec2) + e2c2 cot2(c1) − ec2 cot(c1)

)
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53.7.196 problem 1786
Internal problem ID [9365]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1786.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

2y(1− y) y′′ − (1− 2y) (y′)2 + y(1− y) y′f(x) = 0

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 59� �
dsolve(2*y(x)*(1-y(x))*diff(diff(y(x),x),x)-(1-2*y(x))*diff(y(x),x)^2+y(x)*(1-y(x))*diff(y(x),x)*f(x)=0,y(x), singsol=all)� �

y(x) =

(
4 e
∫
2c1e

∫
− f(x)

2 dxdxc22 + 4 e
c1

(∫
e−

(
∫
f(x)dx)

2 dx

)
c2 + 1

)
e
∫
−c1e

∫
− f(x)

2 dxdx

8c2

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 45� �
DSolve[f[x]*(1 - y[x])*y[x]*y'[x] - (1 - 2*y[x])*y'[x]^2 + 2*(1 - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → sin2

(
1
2

(∫ x

1
− exp

(
−
∫ K[3]

1

1
2f(K[1])dK[1]

)
c1dK[3] + c2

))
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53.7.197 problem 1787
Internal problem ID [9366]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1787.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2y(1− y) y′′ − (1− 3y) (y′)2 + h(y) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 84� �
dsolve(2*y(x)*(1-y(x))*diff(diff(y(x),x),x)-(1-3*y(x))*diff(y(x),x)^2+h(y(x))=0,y(x), singsol=all)� �

∫ y(x) 1√(∫
h (_b)

(_b − 1)3_b2
d_b

)
_b + c1_b (_b − 1)

d_b − x− c2 = 0

∫ y(x)
− 1√(∫

h (_b)
(_b − 1)3_b2

d_b
)
_b + c1_b (_b − 1)

d_b − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.627 (sec). Leaf size: 170� �
DSolve[h[y[x]] - (1 - 3*y[x])*y'[x]^2 + 2*(1 - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ #1

1

− 1

(K[2]− 1)
√

K[2]

√
c1 + 2

∫ K[2]

1

e−2
(
log(1−K[1])+ 1

2 log(K[1])
)
h(K[1])

2(K[1]− 1)K[1] dK[1]

dK[2]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

1

(K[3]− 1)
√
K[3]

√
c1 + 2

∫ K[3]

1

e−2
(
log(1−K[1])+ 1

2 log(K[1])
)
h(K[1])

2(K[1]− 1)K[1] dK[1]

dK[3]&

 [x

+ c2]
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53.7.198 problem 1788
Internal problem ID [9367]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1788.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _reducible, _mu_xy]]

Solve

2y(−1 + y) y′′ − (3y − 1) (y′)2 + 4yy′(f(x)y + g(x)) + 4y2(−1 + y)
(
g(x)2 − f(x)2 − g′(x)− f ′(x)

)
= 0

7 Solution by Maple� �
dsolve(2*y(x)*(-1+y(x))*diff(diff(y(x),x),x)-(3*y(x)-1)*diff(y(x),x)^2+4*y(x)*diff(y(x),x)*(f(x)*y(x)+g(x))+4*y(x)^2*(-1+y(x))*(g(x)^2-f(x)^2-diff(g(x),x)-diff(f(x),x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-4*(1 - y[x])*y[x]^2*(-f[x]^2 + g[x]^2 - Derivative[1][f][x] - Derivative[1][g][x]) + 4*y[x]*(g[x] + f[x]*y[x])*y'[x] + (1 - 3*y[x])*y'[x]^2 - 2*(1 - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.199 problem 1789
Internal problem ID [9368]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1789.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

−2y(1− y) y′′ + (1− 3y) (y′)2 − 4yy′(f(x)y + g(x)) + (1− y)3
(
f0 (x)2y2 − f1 (x)2

)
+ 4y2(1− y)

(
f(x)2 − g(x)2 − g′(x)− f ′(x)

)
= 0

7 Solution by Maple� �
dsolve(-2*y(x)*(1-y(x))*diff(diff(y(x),x),x)+(1-3*y(x))*diff(y(x),x)^2-4*y(x)*diff(y(x),x)*(f(x)*y(x)+g(x))+(1-y(x))^3*(f0(x)^2*y(x)^2-f1(x)^2)+4*y(x)^2*(1-y(x))*(f(x)^2-g(x)^2-diff(g(x),x)-diff(f(x),x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(1 - y[x])^3*(-f1[x]^2 + f0[x]^2*y[x]^2) + 4*(1 - y[x])*y[x]^2*(f[x]^2 - g[x]^2 - Derivative[1][f][x] - Derivative[1][g][x]) - 4*y[x]*(g[x] + f[x]*y[x])*y'[x] + (1 - 3*y[x])*y'[x]^2 - 2*(1 - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.200 problem 1790
Internal problem ID [9369]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1790.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

3y(1− y) y′′ − 2(1− 2y) (y′)2 − h(y) = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 219� �
dsolve(3*y(x)*(1-y(x))*diff(diff(y(x),x),x)-2*(1-2*y(x))*diff(y(x),x)^2-h(y(x))=0,y(x), singsol=all)� �
∫ y(x)

− 3√√√√√−6_b2 (_b (_b − 1))
1
3

∫ h (_b)(
_b2 − _b

) 4
3 _b (_b − 1)

d_b

+ 9_b2 (_b (_b − 1))
1
3 c1 + 6_b (_b (_b − 1))

1
3

∫ h (_b)(
_b2 − _b

) 4
3 _b (_b − 1)

d_b

− 9_b (_b (_b − 1))
1
3 c1

d_b

− x− c2 = 0∫ y(x) 3√√√√√−6_b2 (_b (_b − 1))
1
3

∫ h (_b)(
_b2 − _b

) 4
3 _b (_b − 1)

d_b

+ 9_b2 (_b (_b − 1))
1
3 c1 + 6_b (_b (_b − 1))

1
3

∫ h (_b)(
_b2 − _b

) 4
3 _b (_b − 1)

d_b

− 9_b (_b (_b − 1))
1
3 c1

d_b

− x− c2 = 0
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3 Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 186� �
DSolve[-h[y[x]] - 2*(1 - 2*y[x])*y'[x]^2 + 3*(1 - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ #1

1

− 1

(1−K[2])2/3K[2]2/3
√

c1 + 2
∫ K[2]

1
−
exp

(
−2
(2
3 log(1−K[1]) + 2

3 log(K[1])
))

h(K[1])
3(K[1]− 1)K[1] dK[1]

dK[2]&

 [x+c2]

y(x)

→ InverseFunction


∫ #1

1

1

(1−K[3])2/3K[3]2/3
√

c1 + 2
∫ K[3]

1
−
exp

(
−2
(2
3 log(1−K[1]) + 2

3 log(K[1])
))

h(K[1])
3(K[1]− 1)K[1] dK[1]

dK[3]&

 [x+c2]
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53.7.201 problem 1791
Internal problem ID [9370]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1791.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(1− y) y′′ − 3(1− 2y) (y′)2 − h(y) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 90� �
dsolve((1-y(x))*diff(diff(y(x),x),x)-3*(1-2*y(x))*diff(y(x),x)^2-h(y(x))=0,y(x), singsol=all)� �

∫ y(x) e−6_b√
−2
(∫ e−12_bh (_b)

(_b − 1)7
d_b

)
+ c1 (_b − 1)3

d_b − x− c2 = 0

∫ y(x)
− e−6_b√

−2
(∫ e−12_bh (_b)

(_b − 1)7
d_b

)
+ c1 (_b − 1)3

d_b − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.505 (sec). Leaf size: 168� �
DSolve[-h[y[x]] - 3*(1 - 2*y[x])*y'[x]^2 + (1 - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ #1

1

− e
1
2 (12−12K[2])

(K[2]− 1)3
√

c1 + 2
∫ K[2]

1
−exp(−2(6(K[1]− 1) + 3 log(K[1]− 1)))h(K[1])

K[1]− 1 dK[1]

dK[2]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

e
1
2 (12−12K[3])

(K[3]− 1)3
√

c1 + 2
∫ K[3]

1
−exp(−2(6(K[1]− 1) + 3 log(K[1]− 1)))h(K[1])

K[1]− 1 dK[1]

dK[3]&

 [x

+ c2]
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53.7.202 problem 1792
Internal problem ID [9371]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1792.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

ay(−1 + y) y′′ + (by + c) (y′)2 + h(y) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 192� �
dsolve(a*y(x)*(-1+y(x))*diff(diff(y(x),x),x)+(b*y(x)+c)*diff(y(x),x)^2+h(y(x))=0,y(x), singsol=all)� �
∫ y(x) a_b−

c
a (_b − 1)

c+b
a√√√√−a

(
−c1a+ 2

(∫ _b−
2c
a (_b − 1)

2b
a (_b − 1)

2c
a h (_b)

_b (_b − 1) d_b
)) d_b− x− c2 = 0

∫ y(x)
− a_b−

c
a (_b − 1)

c+b
a√√√√−a

(
−c1a+ 2

(∫ _b−
2c
a (_b − 1)

2b
a (_b − 1)

2c
a h (_b)

_b (_b − 1) d_b
)) d_b− x− c2 = 0
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3 Solution by Mathematica
Time used: 0.746 (sec). Leaf size: 226� �
DSolve[h[y[x]] + (c + b*y[x])*y'[x]^2 + a*(-1 + y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ #1

1

− (1−K[2])
1
2

(
2b
a
+ 2c

a

)
K[2]− c

a√√√√
c1 + 2

∫ K[2]

1
−
exp

(
−2(c log(K[1])−(b+c) log(1−K[1]))

a

)
h(K[1])

a(K[1]− 1)K[1] dK[1]

dK[2]&

 [x

+ c2]

y(x)

→ InverseFunction


∫ #1

1

(1−K[3])
1
2

(
2b
a
+ 2c

a

)
K[3]− c

a√√√√
c1 + 2

∫ K[3]

1
−
exp

(
−2(c log(K[1])−(b+c) log(1−K[1]))

a

)
h(K[1])

a(K[1]− 1)K[1] dK[1]

dK[3]&

 [x

+ c2]
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53.7.203 problem 1793
Internal problem ID [9372]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1793.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

ay(−1 + y) y′′ − (−1 + a) (2y − 1) (y′)2 + fy(−1 + y) y′ = 0

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 48� �
dsolve(a*y(x)*(-1+y(x))*diff(diff(y(x),x),x)-(a-1)*(2*y(x)-1)*diff(y(x),x)^2+f*y(x)*(-1+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1

y(x) = 0

c1e−
fx
a − c2 +

∫ y(x) (_a(_a − 1))
1
a

_a (_a − 1) d_a = 0

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 83� �
DSolve[f[x]*(-1 + y[x])*y[x]*y'[x] - (-1 + a)*(-1 + 2*y[x])*y'[x]^2 + a*(-1 + y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[
a#1−1/a(−((#1−1)#1)) 1

a 2F1

(
1
a
,
a− 1
a

; 1+ 1
a
; 1−#1

)
&
][∫ x

1
exp

(
−
∫ K[3]

1

f(K[1])
a

dK[1]
)
c1dK[3]

+ c2

]
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53.7.204 problem 1794
Internal problem ID [9373]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1794.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

aby(−1 + y) y′′ − ((2ab− a− b) y + (−a+ 1) b) (y′)2 + fy(−1 + y) y′ = 0

3 Solution by Maple
Time used: 0.114 (sec). Leaf size: 54� �
dsolve(a*b*y(x)*(-1+y(x))*diff(diff(y(x),x),x)-((2*a*b-a-b)*y(x)+(1-a)*b)*diff(y(x),x)^2+f*y(x)*(-1+y(x))*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 1

y(x) = 0

c1e−
fx
ab − c2 +

∫ y(x) _a 1
a (_a − 1)

1
b

_a (_a − 1) d_a = 0

3 Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 69� �
DSolve[f[x]*(-1 + y[x])*y[x]*y'[x] - ((1 - a)*b + (-a - b + 2*a*b)*y[x])*y'[x]^2 + a*b*(-1 + y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[
−a#1

1
a 2F1

(
1
a
, 1− 1

b
; 1

+ 1
a
; #1

)
&
] [∫ x

1
exp

(
−
∫ K[3]

1

f(K[1])
ab

dK[1]
)
c1dK[3] + c2

]
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53.7.205 problem 1795
Internal problem ID [9374]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1795.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

Solve

xy2y′′ − a = 0

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 793� �
dsolve(x*y(x)^2*diff(diff(y(x),x),x)-a=0,y(x), singsol=all)� �
y(x)

=
c1x

(
81a2c21 + 18ac1eRootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

))
+ e2RootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

)))
e−RootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

))

2
y(x)

=
c1x

(
81a2c21 + 18ac1eRootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

))
+ e2RootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

)))
e−RootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

))

2
y(x)

=
c1x

(
81a2c21 + 18ac1eRootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

))
+ e2RootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

)))
e−RootOf

(
243 csgn

(
1
c1

)
c41a

2x−54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x+6 e_Zcsgn

(
1
c1

)
c2x+2 e_Zcsgn

(
1
c1

))

2
y(x)

=
c1x

(
81a2c21 + 18ac1eRootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

))
+ e2RootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

)))
e−RootOf

(
243 csgn

(
1
c1

)
c41a

2x+54_Z e_Zaxc31−3 e2_Zcsgn
(

1
c1

)
c21x−6 e_Zcsgn

(
1
c1

)
c2x−2 e_Zcsgn

(
1
c1

))

2
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3 Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 116� �
DSolve[-a + x*y[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

aArcTan


√
2 √

c1
(

y(x)
x

+ a
2c1

)√
−2ay(x)

x
− 2c1y(x)2

x2


2
√
2 c13/2

−

√
−2ay(x)

x
− 2c1y(x)2

x2

2c1
− 1

x
− c2 = 0, y(x)
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53.7.206 problem 1796
Internal problem ID [9375]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1796.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve (
a2 − x2) (a2 − y2

)
y′′ +

(
a2 − x2) y(y′)2 − x

(
a2 − y2

)
y′ = 0

3 Solution by Maple
Time used: 0.125 (sec). Leaf size: 61� �
dsolve((a^2-x^2)*(a^2-y(x)^2)*diff(diff(y(x),x),x)+(a^2-x^2)*y(x)*diff(y(x),x)^2-x*(a^2-y(x)^2)*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = −a

y(x) = a

y(x) =

((
x+

√
−a2 + x2

)2c1
c22 + a2

)(
x+

√
−a2 + x2

)−c1

2c2

3 Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 195� �
DSolve[-(x*(a^2 - y[x]^2)*y'[x]) + (a^2 - x^2)*y[x]*y'[x]^2 + (a^2 - x^2)*(a^2 - y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2e

−c2

(
a2

a2 − x2

)− c1
2

√
−a2

((
x√

x2 − a2
+ 1
)c1

− e2c2
(
1− x√

x2 − a2

)c1)
2

y(x) → 1
2e

−c2

(
a2

a2 − x2

)− c1
2

√
−a2

((
x√

x2 − a2
+ 1
)c1

− e2c2
(
1− x√

x2 − a2

)c1)
2
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53.7.207 problem 1797
Internal problem ID [9376]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1797.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 5th]]

Solve

2x2y(−1 + y) y′′ − x2(3y − 1) (y′)2 + 2xy(−1 + y) y′ +
(
ay2 + b

)
(−1 + y)3 + cxy2(−1 + y) + d x2y2(y + 1) = 0

7 Solution by Maple� �
dsolve(2*x^2*y(x)*(-1+y(x))*diff(diff(y(x),x),x)-x^2*(3*y(x)-1)*diff(y(x),x)^2+2*x*y(x)*(-1+y(x))*diff(y(x),x)+(a*y(x)^2+b)*(-1+y(x))^3+c*x*y(x)^2*(-1+y(x))+d*x^2*y(x)^2*(y(x)+1)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[c*x*(-1 + y[x])*y[x]^2 + d*x^2*y[x]^2*(1 + y[x]) + (-1 + y[x])^3*(b + a*y[x]^2) + 2*x*(-1 + y[x])*y[x]*y'[x] - x^2*(-1 + 3*y[x])*y'[x]^2 + 2*x^2*(-1 + y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.208 problem 1798
Internal problem ID [9377]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1798.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x3y2y′′ + (y + x) (y′x− y)3 = 0

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 170� �
dsolve(x^3*y(x)^2*diff(diff(y(x),x),x)+(x+y(x))*(x*diff(y(x),x)-y(x))^3=0,y(x), singsol=all)� �
y(x) = 0

y(x) = RootOf

−2 ln(x)

−

∫ _Z iBesselY
(
i
√
3 , 2

√
_f
)√

3 c1
√
_f + i

√
3 BesselJ

(
i
√
3 , 2

√
_f
)√

_f + BesselY
(
i
√
3 , 2

√
_f
)
c1
√

_f − 2c1 BesselY
(
1 + i

√
3 , 2

√
_f
)
_f + BesselJ

(
i
√
3 , 2

√
_f
)√

_f − 2BesselJ
(
1 + i

√
3 , 2

√
_f
)
_f

_f
3
2

(
BesselY

(
i
√
3 , 2

√
_f
)
c1 + BesselJ

(
i
√
3 , 2

√
_f
)) d_f


+ 2c2

x
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3 Solution by Mathematica
Time used: 33.89 (sec). Leaf size: 248� �
DSolve[(x + y[x])*(-y[x] + x*y'[x])^3 + x^3*y[x]^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−∫ y(x)
x

1

i
√
3
√

K[2] Ji√3

(
2
√
K[2]

)
+
√

K[2] Ji√3

(
2
√
K[2]

)
− 2J1+i

√
3

(
2
√

K[2]
)
K[2]− 2Y1+i

√
3

(
2
√
K[2]

)
c1K[2] + i

√
3 Yi

√
3

(
2
√

K[2]
)
c1
√

K[2] + Yi
√
3

(
2
√

K[2]
)
c1
√
K[2](

Ji
√
3

(
2
√

K[2]
)
+ Yi

√
3

(
2
√
K[2]

)
c1
)
K[2]3/2

dK[2]

− 2 log(x) + 2c2 = 0, y(x)



11971



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.209 problem 1799
Internal problem ID [9378]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1799.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y3y′′ − a = 0

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 70� �
dsolve(y(x)^3*diff(diff(y(x),x),x)-a=0,y(x), singsol=all)� �

y(x) =

√
c1 (c21c22 + 2c21c2x+ c21x

2 + a)
c1

y(x) = −

√
c1 (c21c22 + 2c21c2x+ c21x

2 + a)
c1

3 Solution by Mathematica
Time used: 1.093 (sec). Leaf size: 58� �
DSolve[-a + y[x]^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

a+ c12(x+ c2)2√
c1

y(x) →
√

a+ c12(x+ c2)2√
c1
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53.7.210 problem 1800
Internal problem ID [9379]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1800.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y
(
y2 + 1

)
y′′ +

(
1− 3y2

)
(y′)2 = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 75� �
dsolve(y(x)*(y(x)^2+1)*diff(diff(y(x),x),x)+(1-3*y(x)^2)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = −i

y(x) = i

y(x) = 0

y(x) = −
√
−2 (xc1 + c2) (2xc1 + 2c2 + 1)

2 (xc1 + c2)

y(x) =
√

−2 (xc1 + c2) (2xc1 + 2c2 + 1)
2xc1 + 2c2

3 Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 72� �
DSolve[(1 - 3*y[x]^2)*y'[x]^2 + y[x]*(1 + y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

−1− 2c1(x+ c2)√
2
√

c1(x+ c2)

y(x) →
√

−1− 2c1(x+ c2)√
2
√

c1(x+ c2)
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53.7.211 problem 1801
Internal problem ID [9380]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1801.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y3y′′ + y4 − a2xy2 − 1 = 0

7 Solution by Maple� �
dsolve(2*y(x)^3*diff(diff(y(x),x),x)+y(x)^4-a^2*x*y(x)^2-1=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-1 - a^2*x*y[x]^2 + y[x]^4 + 2*y[x]^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.212 problem 1802
Internal problem ID [9381]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1802.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

2y3y′′ + y2(y′)2 − a x2 − bx− c = 0

7 Solution by Maple� �
dsolve(2*y(x)^3*diff(diff(y(x),x),x)+y(x)^2*diff(y(x),x)^2-a*x^2-b*x-c=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-c - b*x - a*x^2 + y[x]^2*y'[x]^2 + 2*y[x]^3*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.213 problem 1803
Internal problem ID [9382]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1803.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

2(c− y) (b− y) (−y + a) y′′ + ((−y + a) (b− y) + (c− y) (−y + a) + (b− y) (c− y)) (y′)2 − a0 (c− y)2 (b− y)2 (−y + a)2 − a1 (b− y)2 (c− y)2 − a2 (c− y)2 (−y + a)2 − a3 (b− y)2 (−y + a)2 = 0

3 Solution by Maple
Time used: 0.238 (sec). Leaf size: 304� �
dsolve(2*(c-y(x))*(b-y(x))*(a-y(x))*diff(diff(y(x),x),x)+((a-y(x))*(b-y(x))+(c-y(x))*(a-y(x))+(b-y(x))*(c-y(x)))*diff(y(x),x)^2-a0*(c-y(x))^2*(b-y(x))^2*(a-y(x))^2-a1*(b-y(x))^2*(c-y(x))^2-a2*(c-y(x))^2*(a-y(x))^2-a3*(b-y(x))^2*(a-y(x))^2=0,y(x), singsol=all)� �
∫ y(x) 1√

−a0 _a4 + _a3aa0 + a0 b_a3 + _a3a0 c− _a2aa0 b− _a2aa0 c− _a2a0 bc+ _aaa0 bc+ _a3c1 − _a2ac1 − _a2bc1 − _a2cc1 + _aabc1 + _aacc1 + _abcc1 − abcc1 + _a2a1 + _a2a2 + _a2a3 − _aaa2 − _aaa3 − _aa1 b− _aa1 c− _aa2 c− _aa3 b+ aa2 c+ aa3 b+ bca1
d_a

− x− c2 = 0∫ y(x)

− 1√
(− (b− _a) (−_a + a) c1 + _a (b− _a) (−_a + a) a0 + a1 b+ (−a1 − a2 )_a + aa2 ) c+ _a (b− _a) (−_a + a) c1 − _a2 (b− _a) (−_a + a) a0 + ((−a1 − a3 )_a + aa3 ) b− ((−a1 − a2 − a3 )_a + a (a2 + a3 ))_a

d_a

− x− c2 = 0

3 Solution by Mathematica
Time used: 18.249 (sec). Leaf size: 10387� �
DSolve[-(a3*(a - y[x])^2*(b - y[x])^2) - a2*(a - y[x])^2*(c - y[x])^2 - a1*(b - y[x])^2*(c - y[x])^2 - a0*(a - y[x])^2*(b - y[x])^2*(c - y[x])^2 + ((a - y[x])*(b - y[x]) + (a - y[x])*(c - y[x]) + (b - y[x])*(c - y[x]))*y'[x]^2 + 2*(a - y[x])*(b - y[x])*(c - y[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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53.7.214 problem 1804
Internal problem ID [9383]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1804.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(
4y3 − ay − b

)
y′′ −

(
6y2 − a

2

)
(y′)2 = 0
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3 Solution by Maple
Time used: 0.126 (sec). Leaf size: 292� �
dsolve((4*y(x)^3-a*y(x)-b)*diff(diff(y(x),x),x)-(6*y(x)^2-1/2*a)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) =

(
27b+ 3

√
−3a3 + 81b2

) 1
3

6 + a

2
(
27b+ 3

√
−3a3 + 81b2

) 1
3

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

−

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

+

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2∫ y(x) 1√

4_a3 − _aa− b
d_a − xc1 − c2 = 0
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3 Solution by Mathematica
Time used: 11.856 (sec). Leaf size: 415� �
DSolve[(a/2 - 6*y[x]^2)*y'[x]^2 + (-b - a*y[x] + 4*y[x]^3)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


2

√
y(x)− Root

[
4#13 −#1a− b&, 1

]
Root

[
4#13 −#1a− b&, 3

]
− Root

[
4#13 −#1a− b&, 1

] √ y(x)− Root
[
4#13 −#1a− b&, 2

]
Root

[
4#13 −#1a− b&, 3

]
− Root

[
4#13 −#1a− b&, 2

] (y(x)− Root
[
4#13 −#1a− b&, 3

])
F

(
ArcSin

(√
Root

[
4#13 − a#1− b&, 3

]
− y(x)

Root
[
4#13 − a#1− b&, 3

]
− Root

[
4#13 − a#1− b&, 2

] ) |
Root

[
4#13

−a#1−b&,2
]
−Root

[
4#13

−a#1−b&,3
]

Root
[
4#13

−a#1−b&,1
]
−Root

[
4#13

−a#1−b&,3
]
)

c1
√

2ay(x) + 2b− 8y(x)3
√

y(x)− Root
[
4#13 −#1a− b&, 3

]
Root

[
4#13 −#1a− b&, 2

]
− Root

[
4#13 −#1a− b&, 3

] =x

+ c2, y(x)
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53.7.215 problem 1805
Internal problem ID [9384]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1805.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

(
4y3 − ay − b

)
(y′′ + y′f)−

(
6y2 − a

2

)
(y′)2 = 0
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3 Solution by Maple
Time used: 0.124 (sec). Leaf size: 295� �
dsolve((4*y(x)^3-a*y(x)-b)*(diff(diff(y(x),x),x)+f*diff(y(x),x))-(6*y(x)^2-1/2*a)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) =

(
27b+ 3

√
−3a3 + 81b2

) 1
3

6 + a

2
(
27b+ 3

√
−3a3 + 81b2

) 1
3

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

−

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2

y(x) = −

(
27b+ 3

√
−3a3 + 81b2

) 1
3

12 − a

4
(
27b+ 3

√
−3a3 + 81b2

) 1
3

+

i
√
3

(
27b+3

√
−3a3 + 81b2

) 1
3

6 − a

2
(
27b+3

√
−3a3 + 81b2

) 1
3


2

c1e−fx − c2 +
∫ y(x) 1√

4_a3 − _aa− b
d_a = 0
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3 Solution by Mathematica
Time used: 10.294 (sec). Leaf size: 438� �
DSolve[(a/2 - 6*y[x]^2)*y'[x]^2 + (-b - a*y[x] + 4*y[x]^3)*(f[x]*y'[x] + y''[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


2

√
y(x)− Root

[
4#13 −#1a− b&, 1

]
Root

[
4#13 −#1a− b&, 3

]
− Root

[
4#13 −#1a− b&, 1

] √ y(x)− Root
[
4#13 −#1a− b&, 2

]
Root

[
4#13 −#1a− b&, 3

]
− Root

[
4#13 −#1a− b&, 2

] (y(x)− Root
[
4#13 −#1a− b&, 3

])
F

(
ArcSin

(√
Root

[
4#13 − a#1− b&, 3

]
− y(x)

Root
[
4#13 − a#1− b&, 3

]
− Root

[
4#13 − a#1− b&, 2

] ) |
Root

[
4#13

−a#1−b&,2
]
−Root

[
4#13

−a#1−b&,3
]

Root
[
4#13

−a#1−b&,1
]
−Root

[
4#13

−a#1−b&,3
]
)

√
ay(x) + b− 4y(x)3

√
y(x)− Root

[
4#13 −#1a− b&, 3

]
Root

[
4#13 −#1a− b&, 2

]
− Root

[
4#13 −#1a− b&, 3

] =
∫ x

1

−
√
2 exp

(
−
∫ K[3]

1
f(K[1])dK[1]

)
c1dK[3] + c2, y(x)



11982



53.7. Chapter 6, non-linear second order CHAPTER 53. DIFFERENTIAL . . .

53.7.216 problem 1806
Internal problem ID [9385]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1806.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve

−2xy(1− x) (1− y) (x− y) y′′ + x(1− x)
(
x− 2yx− 2y + 3y2

)
(y′)2 + 2y(1− y)

(
x2 + y − 2yx

)
y′ − y2(1− y)2 − f(y(−1 + y) (y − x))

3
2 = 0

7 Solution by Maple� �
dsolve(-2*x*y(x)*(1-x)*(1-y(x))*(x-y(x))*diff(diff(y(x),x),x)+x*(1-x)*(x-2*x*y(x)-2*y(x)+3*y(x)^2)*diff(y(x),x)^2+2*y(x)*(1-y(x))*(x^2+y(x)-2*x*y(x))*diff(y(x),x)-y(x)^2*(1-y(x))^2-f*(y(x)*(-1+y(x))*(y(x)-x))^(3/2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-((1 - y[x])^2*y[x]^2) - f[x]*((-1 + y[x])*y[x]*(-x + y[x]))^(3/2) + 2*(1 - y[x])*y[x]*(x^2 + y[x] - 2*x*y[x])*y'[x] + (1 - x)*x*(x - 2*y[x] - 2*x*y[x] + 3*y[x]^2)*y'[x]^2 - 2*(1 - x)*x*(1 - y[x])*(x - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.217 problem 1807
Internal problem ID [9386]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1807.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Painleve, 6th]]

Solve

2x2y(1− x)2 (1− y) (x− y) y′′ − x2(1− x)2
(
x− 2yx− 2y + 3y2

)
(y′)2 − 2xy(1− x) (1− y)

(
x2 + y − 2yx

)
y′ + bx(1− y)2 (x− y)2 − c(1− x) y2(x− y)2 − dxy2(1− x) (1− y)2 + ay2(x− y)2 (1− y)2 = 0

7 Solution by Maple� �
dsolve(2*x^2*y(x)*(1-x)^2*(1-y(x))*(x-y(x))*diff(diff(y(x),x),x)-x^2*(1-x)^2*(x-2*x*y(x)-2*y(x)+3*y(x)^2)*diff(y(x),x)^2-2*x*y(x)*(1-x)*(1-y(x))*(x^2+y(x)-2*x*y(x))*diff(y(x),x)+b*x*(1-y(x))^2*(x-y(x))^2-c*(1-x)*y(x)^2*(x-y(x))^2-d*x*y(x)^2*(1-x)*(1-y(x))^2+a*y(x)^2*(x-y(x))^2*(1-y(x))^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*x*(1 - y[x])^2*(x - y[x])^2 - d*(1 - x)*x*(1 - y[x])^2*y[x]^2 - c*(1 - x)*(x - y[x])^2*y[x]^2 + a*(1 - y[x])^2*(x - y[x])^2*y[x]^2 - 2*(1 - x)*x*(1 - y[x])*y[x]*(x^2 + y[x] - 2*x*y[x])*y'[x] - (1 - x)^2*x^2*(x - 2*y[x] - 2*x*y[x] + 3*y[x]^2)*y'[x]^2 + 2*(1 - x)^2*x^2*(1 - y[x])*(x - y[x])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.218 problem 1808
Internal problem ID [9387]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1808.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve(
y2 − 1

) (
a2y2 − 1

)
y′′ + b

√
(1− y2) (1− a2y2) (y′)2 +

(
1 + a2 − 2a2y2

)
y(y′)2 = 0

7 Solution by Maple� �
dsolve((y(x)^2-1)*(a^2*y(x)^2-1)*diff(diff(y(x),x),x)+b*((1-y(x)^2)*(1-a^2*y(x)^2))^(1/2)*diff(y(x),x)^2+(1+a^2-2*a^2*y(x)^2)*y(x)*diff(y(x),x)^2=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 10.74 (sec). Leaf size: 124� �
DSolve[y[x]*(1 + a^2 - 2*a^2*y[x]^2)*y'[x]^2 + b*Sqrt[(1 - y[x]^2)*(1 - a^2*y[x]^2)]*y'[x]^2 + (-1 + y[x]^2)*(-1 + a^2*y[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


∫ #1

1

exp
(

b

√
1−K[1]2

√
1− a2K[1]2 F

(
ArcSin(K[1])

∣∣a2 )√
(K[1]2 − 1) (a2K[1]2 − 1)

+ 1
2(− log(1−K[1])− log(K[1] + 1)− log(1− aK[1])− log(aK[1] + 1))

)
c1

dK[1]&

 [x

+ c2]
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53.7.219 problem 1809
Internal problem ID [9388]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1809.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve (
c+ 2bx+ a x2 + y2

)2
y′′ + dy = 0

3 Solution by Maple
Time used: 0.073 (sec). Leaf size: 382� �
dsolve((c+2*b*x+a*x^2+y(x)^2)^2*diff(diff(y(x),x),x)+d*y(x)=0,y(x), singsol=all)� �
y(x)

=RootOf

∫ _Z
√

−_f 6ac+ _f 6b2 + _f 4a2c1 − 2_f 4ac+ 2_f 4b2 + 2_f 2a2c1 − c_f 2a+ b2_f 2 + _f 2d+ c1a2 + d a

−_f 4ac+ _f 4b2 + _f 2a2c1 − c_f 2a+ b2_f 2 + c1a2 + d
d_f

√
ca− b2

+ c2
√
ca− b2 − a arctan

(
ax+ b√
ca− b2

)√
a x2 + 2bx+ c

y(x)

=RootOf

−

∫ _Z
√

−_f 6ac+ _f 6b2 + _f 4a2c1 − 2_f 4ac+ 2_f 4b2 + 2_f 2a2c1 − c_f 2a+ b2_f 2 + _f 2d+ c1a2 + d a

−_f 4ac+ _f 4b2 + _f 2a2c1 − c_f 2a+ b2_f 2 + c1a2 + d
d_f

√
ca− b2

+ c2
√
ca− b2 − a arctan

(
ax+ b√
ca− b2

)√
a x2 + 2bx+ c
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3 Solution by Mathematica
Time used: 13.931 (sec). Leaf size: 260� �
DSolve[d*y[x] + (c + 2*b*x + a*x^2 + y[x]^2)^2*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
aArcTan

(
ax+ b√
ac− b2

)

+
√
ac− b2

∫ y(x)√
c+x(2b+ax)

1

a(K[2]2 + 1)√
(K[2]2 + 1) (d+ (K[2]2 + 1) (c1a2 + (b2 − ac)K[2]2))

dK[2] = c2
√
ac− b2 , y(x)

]

Solve
[
aArcTan

(
ax+ b√
ac− b2

)

−
√
ac− b2

∫ y(x)√
c+x(2b+ax)

1

a(K[3]2 + 1)√
(K[3]2 + 1) (d+ (K[3]2 + 1) (c1a2 + (b2 − ac)K[3]2))

dK[3] = c2
√
ac− b2 , y(x)

]
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53.7.220 problem 1810
Internal problem ID [9389]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1810.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve
√
y y′′ − a = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 91� �
dsolve(y(x)^(1/2)*diff(diff(y(x),x),x)-a=0,y(x), singsol=all)� �

−

(
4
√

y(x) a−c1

) 3
2

3 + c1

√
4
√

y(x) a− c1

4a2 − x− c2 = 0

(
4
√

y(x) a−c1

) 3
2

3 + c1

√
4
√

y(x) a− c1

4a2 − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 910� �
DSolve[-a + Sqrt[y[x]]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

a4


10368a8(x+c2)4+720a4c13(x+c2)2+48a6

√
(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
−c16

a6

 2/3 + 288c1(x+ c2)2

+ 3a2c12
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6
+ c1

4

16a4
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6

y(x)

→

ia4

(√3 + i
)10368a8(x+c2)4+720a4c13(x+c2)2+48a6

√
(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
−c16

a6

 2/3 − 288
(√

3 − i
)
c1(x+ c2)2

+ 6a2c12
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6
+
(
−1− i

√
3
)
c1

4

32a4
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6

y(x)

→

−ia4

(√3 − i
)10368a8(x+c2)4+720a4c13(x+c2)2+48a6

√
(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
−c16

a6

 2/3 − 288
(√

3 + i
)
c1(x+ c2)2

+ 6a2c12
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6
+ i
(√

3 + i
)
c1

4

32a4
3

√√√√√10368a8(x+ c2)4 + 720a4c13(x+ c2)2 + 48a6
√

(x+ c2)2 (36a4(x+ c2)2 − c13) 3

a8
− c16

a6
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53.7.221 problem 1811
Internal problem ID [9390]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1811.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

√
y2 + x2 y′′ − a

(
(y′)2 + 1

) 3
2 = 0

7 Solution by Maple� �
dsolve((y(x)^2+x^2)^(1/2)*diff(diff(y(x),x),x)-a*(diff(y(x),x)^2+1)^(3/2)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(a*(1 + y'[x]^2)^(3/2)) + Sqrt[x^2 + y[x]^2]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.7.222 problem 1812
Internal problem ID [9391]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1812.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], _Liouville, [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_xy]]

Solve

y(1− ln(y)) y′′ + (1 + ln(y)) (y′)2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 19� �
dsolve(y(x)*(1-ln(y(x)))*diff(diff(y(x),x),x)+(1+ln(y(x)))*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = e
xc1+c2−1
xc1+c2

3 Solution by Mathematica
Time used: 0.254 (sec). Leaf size: 21� �
DSolve[(1 + Log[y[x]])*y'[x]^2 + (1 - Log[y[x]])*y[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
1− 1

c1(x+c2)
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53.7.223 problem 1813
Internal problem ID [9392]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1813.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve (
b+ a

(
sin2(y)

))
y′′ + a(y′)2 cos(y) sin(y) + Ay

(
c+ a

(
sin2(y)

))
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 146� �
dsolve((b+a*sin(y(x))^2)*diff(diff(y(x),x),x)+a*diff(y(x),x)^2*cos(y(x))*sin(y(x))+A*y(x)*(c+a*sin(y(x))^2)=0,y(x), singsol=all)� �
∫ y(x) √

2 (b+ a(sin2 (_a)))√
(b+ a (sin2 (_a))) (2Aa_a cos (_a) sin (_a)− Aa (sin2 (_a))− Aa_a2 − 2Ac_a2 + 2c1)

d_a

− x− c2 = 0∫ y(x)

−
√
2 (b+ a(sin2 (_a)))√

(b+ a (sin2 (_a))) (2Aa_a cos (_a) sin (_a)− Aa (sin2 (_a))− Aa_a2 − 2Ac_a2 + 2c1)
d_a

− x− c2 = 0
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3 Solution by Mathematica
Time used: 18.085 (sec). Leaf size: 176� �
DSolve[A*(c + a*Sin[y[x]]^2)*y[x] + a*Cos[y[x]]*Sin[y[x]]*y'[x]^2 + (b + a*Sin[y[x]]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction
[∫ #1

1

−
√
2
√

cos(2K[1])a− a− 2b√
2aAK[1]2 + 4AcK[1]2 − 2aA sin(2K[1])K[1] + 2c1 − aA cos(2K[1])

dK[1]&
]
[x

+ c2]

y(x)

→ InverseFunction
[∫ #1

1

√
2
√
cos(2K[2])a− a− 2b√

2aAK[2]2 + 4AcK[2]2 − 2aA sin(2K[2])K[2] + 2c1 − aA cos(2K[2])
dK[2]&

]
[x

+ c2]
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53.7.224 problem 1814
Internal problem ID [9393]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1814.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

h(y)y′′ + aD(h)(y) (y′)2 + j(y) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 90� �
dsolve(h(y(x))*diff(diff(y(x),x),x)+a*D(h)(y(x))*diff(y(x),x)^2+j(y(x))=0,y(x), singsol=all)� �

∫ y(x) h(_b)a√√√√−2
(∫

h (_b)2a j (_b)
h (_b) d_b

)
+ c1

d_b − x− c2 = 0

∫ y(x)
− h(_b)a√√√√−2

(∫
h (_b)2a j (_b)

h (_b) d_b
)

+ c1

d_b − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 120� �
DSolve[j[y[x]] + a*h[y[x]]*y'[x]^2 + h[y[x]]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction


∫ #1

1
− eaK[2]√

c1 + 2
∫ K[2]

1
−e2aK[1]j(K[1])

h(K[1]) dK[1]

dK[2]&

 [x+ c2]

y(x) → InverseFunction


∫ #1

1

eaK[3]√
c1 + 2

∫ K[3]

1
−e2aK[1]j(K[1])

h(K[1]) dK[1]

dK[3]&

 [x+ c2]
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53.7.225 problem 1815
Internal problem ID [9394]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1815.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

h(y)y′′ −D(h)(y) (y′)2 − h(y)2j
(
x,

y′

h(y)

)
= 0

7 Solution by Maple� �
dsolve(h(y(x))*diff(diff(y(x),x),x)-D(h)(y(x))*diff(y(x),x)^2-h(y(x))^2*j(x,diff(y(x),x)/h(y(x)))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(h[y[x]]^2*j[x, y'[x]/h[y[x]]]) - h[y[x]]*y'[x]^2 + h[y[x]]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.226 problem 1816
Internal problem ID [9395]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1816.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_x_y1], [_2nd_order, _reducible, _mu_y_y1], [_2nd_order, _reducible, _mu_poly_yn]]

Solve

y′y′′ − y′yx2 − y2x = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*diff(diff(y(x),x),x)-x^2*y(x)*diff(y(x),x)-x*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(x*y[x]^2) - x^2*y[x]*y'[x] + y'[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.227 problem 1817
Internal problem ID [9396]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1817.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(y′x− y) y′′ + 4(y′)2 = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 44� �
dsolve((x*diff(y(x),x)-y(x))*diff(diff(y(x),x),x)+4*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e
∫ ln(x)

(
eRootOf

(
ln
(
e_Z−1

)
e_Z+c1e

_Z−_Z e_Z−_b e_Z+2
)
−1
)
d_b+c2

3 Solution by Mathematica
Time used: 9.143 (sec). Leaf size: 40� �
DSolve[4*y'[x]^2 + (-y[x] + x*y'[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
c1c2ProductLog

(
2x
e2c1

)(
2 + ProductLog

(
2x
e2c1

))
4x
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53.7.228 problem 1818
Internal problem ID [9397]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1818.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(y′x− y) y′′ −
(
(y′)2 + 1

)2
= 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 66� �
dsolve((x*diff(y(x),x)-y(x))*diff(diff(y(x),x),x)-(diff(y(x),x)^2+1)^2=0,y(x), singsol=all)� �

y(x) = RootOf

− ln(x)

+
∫ _Z −_f +RootOf

(
−c1 tan

(
1
_Z

)
_Z + _f c1 tan

(
1
_Z

)
+ c1_Z_f + tan

(
1
_Z

)
_Z_f + c1 + tan

(
1
_Z

)
+ _Z − _f

)
_f 2 + 1

d_f

+ c2

x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(1 + y'[x]^2)^2 + (-y[x] + x*y'[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.229 problem 1819
Internal problem ID [9398]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1819.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

a x3y′y′′ + y2b = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 46� �
dsolve(a*x^3*diff(y(x),x)*diff(diff(y(x),x),x)+y(x)^2*b=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e
∫ ln(x) RootOf

(
−
(∫ _Z _aa

_a3a−_a2a+b
d_a

)
−_b+c1

)
d_b+c2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[b*y[x]^2 + a*x^3*y'[x]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.230 problem 1820
Internal problem ID [9399]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1820.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

(f1y′ + f2y) y′′ + f3 (y′)2 + f4 (x)yy′ + f5 (x)y2 = 0

7 Solution by Maple� �
dsolve((f1*diff(y(x),x)+f2*y(x))*diff(diff(y(x),x),x)+f3*diff(y(x),x)^2+f4(x)*y(x)*diff(y(x),x)+f5(x)*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f5[x]*y[x]^2 + f4[x]*y[x]*y'[x] + f3[x]*y'[x]^2 + (f2[x]*y[x] + f1[x]*y'[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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53.7.231 problem 1821
Internal problem ID [9400]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1821.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _exact, _nonlinear], [_2nd_order, _with_linear_symmetries], [_2nd_order, _reducible, _mu_poly_yn]]

Solve (
2y2y′ + x2) y′′ + 2y(y′)3 + 3y′x+ y = 0

7 Solution by Maple� �
dsolve((2*y(x)^2*diff(y(x),x)+x^2)*diff(diff(y(x),x),x)+2*y(x)*diff(y(x),x)^3+3*x*diff(y(x),x)+y(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x] + 3*x*y'[x] + 2*y[x]*y'[x]^3 + (x^2 + 2*y[x]^2*y'[x])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.232 problem 1822
Internal problem ID [9401]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1822.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve (
(y′)2 + y2

)
y′′ + y3 = 0

3 Solution by Maple
Time used: 0.158 (sec). Leaf size: 241� �
dsolve((diff(y(x),x)^2+y(x)^2)*diff(diff(y(x),x),x)+y(x)^3=0,y(x), singsol=all)� �
y(x) = 0

y(x)

=

2 3
4

√√√√√cos
(√

3 x
)
c1 + sin

(√
3 x
)

cos
(√

3 x
) e−


∫ cos

(√
3 x

)√√√√ 2c1 sin
(√

3 x
)
cos
(√

3 x
)
+
(
c21−1

)(
cos2

(√
3 x

))
+3c21+4

cos
(√

3 x
)2

cos
(√

3 x
)
c1+sin

(√
3 x

) dx


2 +c2

2
(

1

cos
(
2
√
3 x

)
+1

) 1
4

y(x)

=

2 3
4

√√√√√cos
(√

3 x
)
c1 + sin

(√
3 x
)

cos
(√

3 x
) e


∫ cos

(√
3 x

)√√√√ 2c1 sin
(√

3 x
)
cos
(√

3 x
)
+
(
c21−1

)(
cos2

(√
3 x

))
+3c21+4

cos
(√

3 x
)2

cos
(√

3 x
)
c1+sin

(√
3 x

) dx


2 +c2

2
(

1

cos
(
2
√
3 x

)
+1

) 1
4
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3 Solution by Mathematica
Time used: 0.561 (sec). Leaf size: 369� �
DSolve[y[x]^3 + (y[x]^2 + y'[x]^2)*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

c2 exp



−

ArcTan



1+2InverseFunction



(√
3 −i

)
ArcTan


#1√

1
2

(
1− i

√
3
)

√
6
(
1− i

√
3
) +

(√
3 +i

)
ArcTan


#1√

1
2

(
1 + i

√
3
)

√
6
(
1 + i

√
3
) &



[−x+c1]
2

√
3


2
√
3



4

√√√√√√√√√√√√√√√√
InverseFunction



(√
3 − i

)
ArcTan

 #1√
1
2

(
1− i

√
3
)


√
6
(
1− i

√
3
) +

(√
3 + i

)
ArcTan

 #1√
1
2

(
1 + i

√
3
)


√
6
(
1 + i

√
3
) &


[−x+ c1]4 + InverseFunction



(√
3 − i

)
ArcTan

 #1√
1
2

(
1− i

√
3
)


√
6
(
1− i

√
3
) +

(√
3 + i

)
ArcTan

 #1√
1
2

(
1 + i

√
3
)


√
6
(
1 + i

√
3
) &


[−x+ c1]2 + 112004
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53.7.233 problem 1823
Internal problem ID [9402]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1823.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
(y′)2 + a(y′x− y)

)
y′′ − b = 0
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3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 423� �
dsolve((diff(y(x),x)^2+a*(x*diff(y(x),x)-y(x)))*diff(diff(y(x),x),x)-b=0,y(x), singsol=all)� �

y(x) = −a x2

4 + RootOf

−x

+
∫ _Z

√
a3_f 3 − 4_f 2ab+ 2_f ac1 +

√
4_f b− 2c1 _f 2a2 − 4

√
4_f b− 2c1 b_f + 2

√
4_f b− 2c1 c1

_f 2a2 − 4_f b+ 2c1
d_f

+ c2


y(x) = −a x2

4 + RootOf

−x

+
∫ _Z

√
a3_f 3 − 4_f 2ab+ 2_f ac1 −

√
4_f b− 2c1 _f 2a2 + 4

√
4_f b− 2c1 b_f − 2

√
4_f b− 2c1 c1

_f 2a2 − 4_f b+ 2c1
d_f

+ c2


y(x) = −a x2

4 + RootOf

−x

−

∫ _Z
√
a3_f 3 − 4_f 2ab+ 2_f ac1 +

√
4_f b− 2c1 _f 2a2 − 4

√
4_f b− 2c1 b_f + 2

√
4_f b− 2c1 c1

_f 2a2 − 4_f b+ 2c1
d_f


+ c2


y(x) = −a x2

4 + RootOf

−x

−

∫ _Z
√
a3_f 3 − 4_f 2ab+ 2_f ac1 −

√
4_f b− 2c1 _f 2a2 + 4

√
4_f b− 2c1 b_f − 2

√
4_f b− 2c1 c1

_f 2a2 − 4_f b+ 2c1
d_f


+ c2
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3 Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 281� �
DSolve[-b + (y'[x]^2 + a*(-y[x] + x*y'[x]))*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
∫ a

(
ax2

4 + y(x)
)
+

√
4b
(
ax2

4 + y(x)
)
− 2c1√√√√(a2(ax2

4 + y(x)
)2

− 4b
(
ax2

4 + y(x)
)
+ 2c1

)(
a

(
ax2

4 + y(x)
)
+

√
4b
(
ax2

4 + y(x)
)
− 2c1

) d

(
ax2

4

+ y(x)
)

= −x+ c2, y(x)



Solve


∫ a

(
ax2

4 + y(x)
)
+

√
4b
(
ax2

4 + y(x)
)
− 2c1√√√√(a2(ax2

4 + y(x)
)2

− 4b
(
ax2

4 + y(x)
)
+ 2c1

)(
a

(
ax2

4 + y(x)
)
+

√
4b
(
ax2

4 + y(x)
)
− 2c1

) d

(
ax2

4

+ y(x)
)

= −x+ c2, y(x)
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53.7.234 problem 1824
Internal problem ID [9403]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1824.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve (
a

√
(y′)2 + 1 − y′x

)
y′′ − (y′)2 − 1 = 0

3 Solution by Maple
Time used: 0.385 (sec). Leaf size: 117� �
dsolve((a*(diff(y(x),x)^2+1)^(1/2)-x*diff(y(x),x))*diff(diff(y(x),x),x)-diff(y(x),x)^2-1=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) =
∫ −c1a

2 + x
√

a2 (a2 + c21 − x2)
a (a2 − x2) dx+ c2

y(x) =
∫

−
c1a

2 + x
√

a2 (a2 + c21 − x2)
a (a2 − x2) dx+ c2
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3 Solution by Mathematica
Time used: 113.893 (sec). Leaf size: 315� �
DSolve[-1 - y'[x]^2 + (-(x*y'[x]) + a*Sqrt[1 + y'[x]^2])*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2x−
√

x2 (a2 − x2 + c12)
x

+ 1
2c1
(
log
(
−c1

(√
x2 (a2 − x2 + c12) + c1x

)
+ a2(−x) + ax2

)
+ log

(
c1
(√

x2 (a2 − x2 + c12) + c1x
)
+ a2x+ ax2

)
+ log(x− a)− log(x(x− a))

− log(a+ x)− log(x(a+ x))
)

y(x) →
√

x2 (a2 − x2 + c12) + c2x

x

+ 1
2c1
(
− log

(
−c1

(√
x2 (a2 − x2 + c12) + c1x

)
+ a2(−x) + ax2

)
− log

(
c1
(√

x2 (a2 − x2 + c12) + c1x
)
+ a2x+ ax2

)
+ log(x− a) + log(x(x− a))

− log(a+ x) + log(x(a+ x))
)
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53.7.235 problem 1825
Internal problem ID [9404]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1825.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _exact, _nonlinear], [_2nd_order, _reducible, _mu_x_y1]]

Solve

h(y′) y′′ + j(y)y′ + f = 0

7 Solution by Maple� �
dsolve(h(diff(y(x),x))*diff(diff(y(x),x),x)+j(y(x))*diff(y(x),x)+f=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x] + j[y[x]]*y'[x] + h[y'[x]]*y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.236 problem 1826
Internal problem ID [9405]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1826.
ODE order: 2.
ODE degree: 2.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

(y′′)2 − ay − b = 0

3 Solution by Maple
Time used: 0.043 (sec). Leaf size: 201� �
dsolve(diff(diff(y(x),x),x)^2-a*y(x)-b=0,y(x), singsol=all)� �

y(x) = − b

a∫ y(x) a
√
3√

a
(
4_a

√
_aa+ b a+ 4

√
_aa+ b b− c1

) d_a − x− c2 = 0

∫ y(x)
− a

√
3√

a
(
4_a

√
_aa+ b a+ 4

√
_aa+ b b− c1

) d_a − x− c2 = 0

∫ y(x)
− 3a√

−3a
(
4_a

√
_aa+ b a+ 4

√
_aa+ b b− c1

) d_a − x− c2 = 0

∫ y(x) 3a√
−3a

(
4_a

√
_aa+ b a+ 4

√
_aa+ b b− c1

) d_a − x− c2 = 0
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3 Solution by Mathematica
Time used: 0.626 (sec). Leaf size: 201� �
DSolve[-b - a*y[x] + y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

(ay(x) + b)2
(
1− 4(ay(x)+b)3/2

3ac1

)
2F1

(
1
2 ,

2
3 ;

5
3 ;

4(b+ay(x))3/2
3ac1

)
2

a2
(
−4(ay(x)+b)3/2

3a + c1
) = (x+ c2)2, y(x)



Solve

(ay(x) + b)2
(
1 + 4(ay(x)+b)3/2

3ac1

)
2F1

(
1
2 ,

2
3 ;

5
3 ;−

4(b+ay(x))3/2
3ac1

)
2

a2
(

4(ay(x)+b)3/2
3a + c1

) = (x+ c2)2, y(x)



12012
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53.7.237 problem 1827
Internal problem ID [9406]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1827.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_y]]

Solve

a2(y′′)2 − 2axy′′ + y′ = 0

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 81� �
dsolve(a^2*diff(diff(y(x),x),x)^2-2*a*x*diff(diff(y(x),x),x)+diff(y(x),x)=0,y(x), singsol=all)� �

y(x) =
∫

RootOf
(
−

(∫ _Z

_g

1
x
√

x2 − _f − x2 + 2_f a
d_f

)
+ c1

)
dx+ c2

y(x) =
∫

RootOf
(
−

(∫ _Z

_g

1
x
√

x2 − _f + x2 − 2_f a
d_f

)
+ c1

)
dx+ c2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x] - 2*a*x*y''[x] + a^2*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.238 problem 1828
Internal problem ID [9407]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1828.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [NONE]

Solve

2
(
x2 + 1

)
(y′′)2 − xy′′(x+ 4y′) + 2(x+ y′) y′ − 2y = 0

3 Solution by Maple
Time used: 0.179 (sec). Leaf size: 67� �
dsolve(2*(x^2+1)*diff(diff(y(x),x),x)^2-x*diff(diff(y(x),x),x)*(x+4*diff(y(x),x))+2*(x+diff(y(x),x))*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)� �

y(x) = c1

(
x
√
x2 + 1
2 + arcsinh(x)

2

)
− 3x2

16 + arcsinh(x)
√
x2 + 1 x

8 + arcsinh(x)2
16 + c21

y(x) = 1
2c1x

2 + xc2 + c21 + c22

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 32� �
DSolve[-2*y[x] + 2*y'[x]*(x + y'[x]) - x*(x + 4*y'[x])*y''[x] + 2*(1 + x^2)*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −1
2
√

c2 − c12 x2 + c1x+ c2
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53.7.239 problem 1829
Internal problem ID [9408]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1829.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

3(y′′)2 x2 − 2(3y′x+ y) y′′ + 4(y′)2 = 0

3 Solution by Maple
Time used: 0.247 (sec). Leaf size: 36� �
dsolve(3*x^2*diff(diff(y(x),x),x)^2-2*(3*x*diff(y(x),x)+y(x))*diff(diff(y(x),x),x)+4*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = x
2
√
3

3 c1x

y(x) = 0

y(x) = c21x
2

c2
+ xc1 + c2

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24� �
DSolve[4*y'[x]^2 - 2*(y[x] + 3*x*y'[x])*y''[x] + 3*x^2*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
2x2

c2
+ c1x+ c2

12015
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53.7.240 problem 1830
Internal problem ID [9409]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1830.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

x2(2− 9x) (y′′)2 − 6x(−6x+ 1) y′y′′ + 6y′′y − 36x(y′)2 = 0

3 Solution by Maple
Time used: 0.296 (sec). Leaf size: 316� �
dsolve(x^2*(2-9*x)*diff(diff(y(x),x),x)^2-6*x*(1-6*x)*diff(y(x),x)*diff(diff(y(x),x),x)+6*diff(diff(y(x),x),x)*y(x)-36*x*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = 27c1
(
(9x− 1)

√
9 + 9

√
x (9x− 2)

)− 5
√
9

18

√√√√√√√√√
(
− 1

2+
5x
2
)√16

2
√
x (9x− 2)

+ 1√
−16x2 + 8x− 1

x (9x− 2)

(
(9x− 1)

√
9

+ 9
√
9x2 − 2x

)− 2
√
9

9 √
4x− 1 x e−

√
16
√

x(9x−2)
2 +2

√
9x2−2x

y(x)

=
c1
(
(9x− 1)

√
9 + 9

√
x (9x− 2)

) 5
√
9

18
(
(9x− 1)

√
9 + 9

√
9x2 − 2x

) 2
√
9

9 √
4x− 1 x e

√
16
√

x(9x−2)
2 −2

√
9x2−2x

27

√√√√√√√√√
(
− 1

2+
5x
2
)√16

2
√

x (9x− 2)
+ 1√

−16x2 + 8x− 1
x (9x− 2)

y(x) = 0

y(x) = c1x
3 + xc2 +

c22
c1

12016
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3 Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 24� �
DSolve[-36*x*y'[x]^2 + 6*y[x]*y''[x] - 6*(1 - 6*x)*x*y'[x]*y''[x] + (2 - 9*x)*x^2*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1
2x3

c2
+ c1x+ c2

12017
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53.7.241 problem 1831
Internal problem ID [9410]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1831.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

F1,1(x) (y′)2 + ((F2,1(x) + F1,2(x)) y′′ + y(F1,0(x) + F0,1(x))) y′ + F2,2(x) (y′′)2 + y(F2,0(x) + F0,2(x)) y′′ + F0,0(x)y2 = 0

7 Solution by Maple� �
dsolve(F[1,1](x)*diff(y(x),x)^2+((F[2,1](x)+F[1,2](x))*diff(diff(y(x),x),x)+y(x)*(F[1,0](x)+F[0,1](x)))*diff(y(x),x)+F[2,2](x)*diff(diff(y(x),x),x)^2+y(x)*(F[2,0](x)+F[0,2](x))*diff(diff(y(x),x),x)+F[0,0](x)*y(x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*F[0, 0]*y[x]^2 + x*F[1, 1]*y''[x] + (x*F[0, 2] + x*F[2, 0])*y[x]*y''[x] + x*F[2, 2]*y''[x]^2 + y'[x]*((x*F[0, 1] + x*F[1, 0])*y[x] + (x*F[1, 2] + x*F[2, 1])*y''[x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.7.242 problem 1832
Internal problem ID [9411]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1832.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y(y′′)2 − a e2x = 0

7 Solution by Maple� �
dsolve(y(x)*diff(diff(y(x),x),x)^2-a*exp(2*x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-(a*E^(2*x)) + y[x]*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12019
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53.7.243 problem 1833
Internal problem ID [9412]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1833.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

(
a2y2 − b2

)
(y′′)2 − 2a2y(y′)2 y′′ +

(
a2(y′)2 − 1

)
(y′)2 = 0

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 162� �
dsolve((a^2*y(x)^2-b^2)*diff(diff(y(x),x),x)^2-2*a^2*y(x)*diff(y(x),x)^2*diff(diff(y(x),x),x)+(a^2*diff(y(x),x)^2-1)*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) =
tan

(√
a2 (c1−x)

ab

)
b√√√√tan2

(√
a2 (c1 − x)

ab

)
+ 1 a

y(x) = −
tan

(√
a2 (c1−x)

ab

)
b√√√√tan2

(√
a2 (c1 − x)

ab

)
+ 1 a

y(x) = − b

a

y(x) = b

a

y(x) = c1

y(x) =
b

(
e

√
a2c21−1 (c2+x)

b − c1

)
√

a2c21 − 1
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3 Solution by Mathematica
Time used: 3.203 (sec). Leaf size: 81� �
DSolve[y'[x]^2*(-1 + a^2*y'[x]^2) - 2*a^2*y[x]*y'[x]^2*y''[x] + (-b^2 + a^2*y[x]^2)*y''[x]^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b

(
e

√
−1+a2c12 (x+c2)

b − c1

)
√

−1 + a2c12

y(x) → c1e
c2x −

√
b2 + 1

c22

a

12021
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53.7.244 problem 1834
Internal problem ID [9413]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1834.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve (
y2 − x2(y′)2 + yy′′x2

)2
− 4xy(y′x− y)3 = 0

7 Solution by Maple� �
dsolve((y(x)^2-x^2*diff(y(x),x)^2+x^2*y(x)*diff(diff(y(x),x),x))^2-4*x*y(x)*(x*diff(y(x),x)-y(x))^3=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 57.157 (sec). Leaf size: 19� �
DSolve[-4*x*y[x]*(-y[x] + x*y'[x])^3 + (y[x]^2 - x^2*y'[x]^2 + x^2*y[x]*y''[x])^2 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1xe
1

−x+c2

12022
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53.7.245 problem 1835
Internal problem ID [9414]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1835.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type unknown

Solve (
2y′′y − (y′)2

)3
+ 32y′′(y′′x− y′)3 = 0

7 Solution by Maple� �
dsolve((2*diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2)^3+32*diff(diff(y(x),x),x)*(x*diff(diff(y(x),x),x)-diff(y(x),x))^3=0,y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 131� �
DSolve[32*y''[x]*(-y'[x] + x*y''[x])^3 + (-y'[x]^2 + 2*y[x]*y''[x])^3 == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
4

− 8c13

3
√

3
√
3
√

c19c29(−64 + 27c1c2) − 27c15c25
+ c1

2

c2

−
2 3
√√

3
√
c19c29(−64 + 27c1c2) − 9c15c25

32/3c23

x2 + c1x+ c2
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53.7.246 problem 1836
Internal problem ID [9415]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 6, non-linear second order
Problem number: 1836.
ODE order: 2.
ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve √
a (y′′)2 + b (y′)2 + cyy′′ + d(y′)2 = 0

7 Solution by Maple� �
dsolve((a*diff(diff(y(x),x),x)^2+b*diff(y(x),x)^2)^(1/2)+c*y(x)*diff(diff(y(x),x),x)+d*diff(y(x),x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[d*y'[x]^2 + c*y[x]*y''[x] + Sqrt[b*y'[x]^2 + a*y''[x]^2] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.1 problem 1837
Internal problem ID [9416]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1837.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2]]

Solve

y′′′ − a2
(
(y′)5 + 2(y′)3 + y′

)
= 0

3 Solution by Maple
Time used: 0.032 (sec). Leaf size: 105� �
dsolve(diff(diff(diff(y(x),x),x),x)-a^2*(diff(y(x),x)^5+2*diff(y(x),x)^3+diff(y(x),x))=0,y(x), singsol=all)� �

y(x) =
∫

RootOf

3

∫ _Z 1√
3_f 6a2 + 9_f 4a2 + 9_f 2a2 + 3a2 + 9c1

d_f

+ x+ c2

 dx

+ c3

y(x) =
∫

RootOf

−3

∫ _Z 1√
3_f 6a2 + 9_f 4a2 + 9_f 2a2 + 3a2 + 9c1

d_f

+ x

+ c2

 dx+ c3
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3 Solution by Mathematica
Time used: 10.187 (sec). Leaf size: 145� �
DSolve[-(a^2*(y'[x] + 2*y'[x]^3 + y'[x]^5)) + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
∫ x

1
InverseFunction

−3
∫ 1√

3 (a2)2#16 + 9 (a2)2#14 + 9 (a2)2#12 + 9c1
d#1&

 [c2

−K[1]]dK[1] + c3

y(x)

→
∫ x

1
InverseFunction

3∫ 1√
3 (a2)2#16 + 9 (a2)2#14 + 9 (a2)2#12 + 9c1

d#1&

 [c2

−K[2]]dK[2] + c3
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53.8.2 problem 1838
Internal problem ID [9417]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1838.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + y′′y − (y′)2 + 1 = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+diff(diff(y(x),x),x)*y(x)-diff(y(x),x)^2+1=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[1 - y'[x]^2 + y[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.3 problem 1839
Internal problem ID [9418]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1839.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − y′′y + (y′)2 = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)-diff(diff(y(x),x),x)*y(x)+diff(y(x),x)^2=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]^2 - y[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.4 problem 1840
Internal problem ID [9419]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1840.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

y′′′ + ayy′′ = 0

7 Solution by Maple� �
dsolve(diff(diff(diff(y(x),x),x),x)+a*y(x)*diff(diff(y(x),x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*y[x]*y''[x] + Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.5 problem 1841
Internal problem ID [9420]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1841.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear]]

Solve

x2y′′′ + y′′x+ (2yx− 1) y′ + y2 − f(x) = 0

7 Solution by Maple� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+x*diff(diff(y(x),x),x)+(2*x*y(x)-1)*diff(y(x),x)+y(x)^2-f(x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-f[x] + y[x]^2 + (-1 + 2*x*y[x])*y'[x] + x*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.6 problem 1842
Internal problem ID [9421]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1842.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _exact, _nonlinear], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2]]

Solve

x2y′′′ + x(y − 1) y′′ + x(y′)2 + (1− y) y′ = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 190� �
dsolve(x^2*diff(diff(diff(y(x),x),x),x)+x*(-1+y(x))*diff(diff(y(x),x),x)+x*diff(y(x),x)^2+(1-y(x))*diff(y(x),x)=0,y(x), singsol=all)� �
ln(x)

+2


∫ y(x) 1

2RootOf
(
−2BesselY

(√
4 + c1

2 ,

√
2 _Z
2

)√
4 + c1 c2 + 2BesselY

(√
4 + c1

2 ,

√
2 _Z
2

)
c2_h − 4BesselY

(√
4 + c1

2 ,

√
2 _Z
2

)
c2 + 2

√
2 BesselY

(√
4 + c1

2 + 1,
√
2 _Z
2

)
c2_Z + 2

√
2 BesselJ

(√
4 + c1

2 + 1,
√
2 _Z
2

)
_Z − 2BesselJ

(√
4 + c1

2 ,

√
2 _Z
2

)√
4 + c1 + 2BesselJ

(√
4 + c1

2 ,

√
2 _Z
2

)
_h − 4BesselJ

(√
4 + c1

2 ,

√
2 _Z
2

))2

+ _h2 − c1 − 4_h
d_h


− c3 = 0

3 Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 245� �
DSolve[(1 - y[x])*y'[x] + x*y'[x]^2 + x*(-1 + y[x])*y''[x] + x^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c3

(
i
√
c1 xJ√

c2+2√
2

+1

(
−1

2ix
√
c1
)
+
(
2 +

√
2
√
2 + c2

)
J√

c2+2√
2

(
−1

2ix
√
c1
))

+ i
√
c1 xY√

c2+2√
2

+1

(
−1

2ix
√
c1
)
+
(
2 +

√
2
√
2 + c2

)
Y√

c2+2√
2

(
−1

2ix
√
c1
)

c3J√
c2+2√
2

(
−1

2ix
√
c1
)
+ Y√

c2+2√
2

(
−1

2ix
√
c1
)
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53.8.7 problem 1843
Internal problem ID [9422]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1843.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _exact, _nonlinear], [_3rd_order, _with_linear_symmetries]]

Solve

yy′′′ − y′y′′ + y3y′ = 0

3 Solution by Maple
Time used: 0.064 (sec). Leaf size: 81� �
dsolve(y(x)*diff(diff(diff(y(x),x),x),x)-diff(y(x),x)*diff(diff(y(x),x),x)+y(x)^3*diff(y(x),x)=0,y(x), singsol=all)� �

y(x) = 0∫ y(x)
− 2√

−_a4 + 4_a2c2 − 4c22 + 4c1
d_a − x− c3 = 0

∫ y(x) 2√
−_a4 + 4_a2c2 − 4c22 + 4c1

d_a − x− c3 = 0
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3 Solution by Mathematica
Time used: 1.547 (sec). Leaf size: 409� �
DSolve[y[x]^3*y'[x] - y'[x]*y''[x] + y[x]*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ InverseFunction


−

2i

√√√√1 + #12

2
(√

c22 − c1 − c2
) √√√√1− #12

2
(
c2 +

√
c22 − c1

) F

i sinh−1


√

1√
c22 − c1 − c2

#1
√
2

 | c2−
√

c22 − c1
c2+
√

c22 − c1


√

1√
c22 − c1 − c2

√
−#14

2 + 2#12c2 − 2c1

&


[x

+ c3]

y(x)

→ InverseFunction



2i

√√√√1 + #12

2
(√

c22 − c1 − c2
) √√√√1− #12

2
(
c2 +

√
c22 − c1

) F

i sinh−1


√

1√
c22 − c1 − c2

#1
√
2

 | c2−
√

c22 − c1
c2+
√

c22 − c1


√

1√
c22 − c1 − c2

√
−#14

2 + 2#12c2 − 2c1

&


[x

+ c3]
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53.8.8 problem 1844
Internal problem ID [9423]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1844.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

4y′′′y2 − 18y′y′′y + 15(y′)3 = 0

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 81� �
dsolve(4*y(x)^2*diff(diff(diff(y(x),x),x),x)-18*y(x)*diff(y(x),x)*diff(diff(y(x),x),x)+15*diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e

∫
RootOf

2

∫ _Z 1

−_h2+
√

_h2c1+c21 −c1

d_h

+x+c2

dx+c3

y(x) = e

∫
RootOf

−2

∫ _Z 1

_h2+
√

_h2c1+c21 +c1

d_h

+x+c2

dx+c3

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 19� �
DSolve[15*y'[x]^3 - 18*y[x]*y'[x]*y''[x] + 4*y[x]^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
(x(c3x+ c2) + c1)2
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53.8.9 problem 1845
Internal problem ID [9424]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1845.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

9y′′′y2 − 45y′y′′y + 40(y′)3 = 0

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 85� �
dsolve(9*y(x)^2*diff(diff(diff(y(x),x),x),x)-45*y(x)*diff(y(x),x)*diff(diff(y(x),x),x)+40*diff(y(x),x)^3=0,y(x), singsol=all)� �

y(x) = 0

y(x) = e

∫
RootOf

6

∫ _Z 1

−4_h2+
√

4_h2c1+c21 −c1

d_h

+x+c2

dx+c3

y(x) = e

∫
RootOf

−6

∫ _Z 1

4_h2+
√

4_h2c1+c21 +c1

d_h

+x+c2

dx+c3

3 Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 21� �
DSolve[40*y'[x]^3 - 45*y[x]*y'[x]*y''[x] + 9*y[x]^2*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
(x(c3x+ c2) + c1)3/2
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53.8.10 problem 1846
Internal problem ID [9425]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1846.
ODE order: 3.
ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing_x]]

Solve

2y′y′′′ − 3(y′)2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 28� �
dsolve(2*diff(y(x),x)*diff(diff(diff(y(x),x),x),x)-3*diff(y(x),x)^2=0,y(x), singsol=all)� �

y(x) = c1 + c2e
√
6 x
2 + c3e−

√
6 x
2

y(x) = c1

3 Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 51� �
DSolve[-3*y'[x]^2 + 2*y'[x]*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1

y(x) →
√

2
3 e−

√
3
2 x
(
c1e

√
6 x − c2

)
+ c3
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53.8.11 problem 1847
Internal problem ID [9426]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1847.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2], [_3rd_order, _reducible, _mu_poly_yn]]

Solve (
(y′)2 + 1

)
y′′′ − 3y′(y′′)2 = 0

3 Solution by Maple
Time used: 0.151 (sec). Leaf size: 67� �
dsolve((diff(y(x),x)^2+1)*diff(diff(diff(y(x),x),x),x)-3*diff(y(x),x)*diff(diff(y(x),x),x)^2=0,y(x), singsol=all)� �

y(x) = −ix+ c1

y(x) = ix+ c1

y(x) = −
√

−c22 − 2xc2 − x2 + c1 + c3

y(x) =
√

−c22 − 2xc2 − x2 + c1 + c3

3 Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 65� �
DSolve[-3*y'[x]*y''[x]^2 + (1 + y'[x]^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c3 −
i
√
−1 + c12(x+ c2)2

c1

y(x) → i
√
−1 + c12(x+ c2)2

c1
+ c3
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53.8.12 problem 1848
Internal problem ID [9427]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1848.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2], [_3rd_order, _reducible, _mu_poly_yn]]

Solve (
(y′)2 + 1

)
y′′′ − (3y′ + a) (y′′)2 = 0

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 743� �
dsolve((diff(y(x),x)^2+1)*diff(diff(diff(y(x),x),x),x)-(3*diff(y(x),x)+a)*diff(diff(y(x),x),x)^2=0,y(x), singsol=all)� �
y(x) = −ix+ c1

y(x) = ix+ c1

y(x)

=
∫ sin

(
RootOf

(
c22a

4e2a_Z + 2c2a4x e2a_Z + a4x2e2a_Z − 2 cos (_Z ) ea_Zc1c2a
3 − 2 cos (_Z ) ea_Zc1a

3x+ (cos2 (_Z )) c21a2 + 2c22a2e2a_Z + 4c2a2x e2a_Z + 2a2x2e2a_Z − 2 cos (_Z ) ea_Zc1c2a− 2 cos (_Z ) ea_Zc1ax+ (cos2 (_Z )) c21 + c22e2a_Z + 2c2x e2a_Z + x2e2a_Z − c21
))

cos (RootOf (c22a4e2a_Z + 2c2a4x e2a_Z + a4x2e2a_Z − 2 cos (_Z ) ea_Zc1c2a3 − 2 cos (_Z ) ea_Zc1a3x+ (cos2 (_Z )) c21a2 + 2c22a2e2a_Z + 4c2a2x e2a_Z + 2a2x2e2a_Z − 2 cos (_Z ) ea_Zc1c2a− 2 cos (_Z ) ea_Zc1ax+ (cos2 (_Z )) c21 + c22e2a_Z + 2c2x e2a_Z + x2e2a_Z − c21))
dx

+ c3

y(x)

=
∫ sin

(
RootOf

(
c22a

4e2a_Z + 2c2a4x e2a_Z + a4x2e2a_Z + 2 cos (_Z ) ea_Zc1c2a
3 + 2 cos (_Z ) ea_Zc1a

3x+ (cos2 (_Z )) c21a2 + 2c22a2e2a_Z + 4c2a2x e2a_Z + 2a2x2e2a_Z + 2 cos (_Z ) ea_Zc1c2a+ 2 cos (_Z ) ea_Zc1ax+ (cos2 (_Z )) c21 + c22e2a_Z + 2c2x e2a_Z + x2e2a_Z − c21
))

cos (RootOf (c22a4e2a_Z + 2c2a4x e2a_Z + a4x2e2a_Z + 2 cos (_Z ) ea_Zc1c2a3 + 2 cos (_Z ) ea_Zc1a3x+ (cos2 (_Z )) c21a2 + 2c22a2e2a_Z + 4c2a2x e2a_Z + 2a2x2e2a_Z + 2 cos (_Z ) ea_Zc1c2a+ 2 cos (_Z ) ea_Zc1ax+ (cos2 (_Z )) c21 + c22e2a_Z + 2c2x e2a_Z + x2e2a_Z − c21))
dx

+ c3
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3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 187� �
DSolve[(-a - 3*y'[x])*y''[x]^2 + (1 + y'[x]^2)*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → c3

−

1− iInverseFunction

 (#1−a)e−aArcTan(#1)√
#12 + 1 (a2+1)c1

&

 [x+ c2]

 − 1
2−

ia
2

1 + iInverseFunction

 (#1−a)e−aArcTan(#1)√
#12 + 1 (a2+1)c1

&

 [x+ c2]

 1
2 i(a+i)

1 + aInverseFunction

 (#1−a)e−aArcTan(#1)√
#12 + 1 (a2+1)c1

&

 [x+ c2]


(a2 + 1) c1
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53.8.13 problem 1849
Internal problem ID [9428]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1849.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _missing_y], [_3rd_order, _with_linear_symmetries], [_3rd_order, _reducible, _mu_y2]]

Solve

y′′y′′′ − a

√
(y′′)2 b2 + 1 = 0

3 Solution by Maple
Time used: 0.188 (sec). Leaf size: 371� �
dsolve(diff(diff(y(x),x),x)*diff(diff(diff(y(x),x),x),x)-a*(b^2*diff(diff(y(x),x),x)^2+1)^(1/2)=0,y(x), singsol=all)� �
y(x) = −ix2

2b + xc1 + c2

y(x) = ix2

2b + xc1 + c2

y(x) =
∫ 

√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1 x

2b +

√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1 c1

2b

−
ln
(

a2b4c1+a2b4x√
a2b4

+
√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1

)
2b
√
a2b4

 dx+ xc2 + c3

y(x) =
∫ −

√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1 x

2b −

√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1 c1

2b

+
ln
(

a2b4c1+a2b4x√
a2b4

+
√
a2b4c21 + 2a2b4c1x+ a2b4x2 − 1

)
2b
√
a2b4

 dx+ xc2 + c3
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3 Solution by Mathematica
Time used: 32.288 (sec). Leaf size: 379� �
DSolve[-(a*Sqrt[1 + b^2*y''[x]^2]) + y''[x]*Derivative[3][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
a2b4

(
x2
√
−1 + b4(ax+ c1)2 + 6bc3x+ 6bc2

)
+ 2ab4c1x

√
−1 + b4(ax+ c1)2 + (2 + b4c1

2)
√

−1 + b4(ax+ c1)2 − 3b2
(
c1 log

(√
−1 + b4(ax+ c1)2 + b2(ax+ c1)

)
+ ax log

(
b4(ax+ c1) + b2

√
−1 + b4(ax+ c1)2

))
6a2b5

y(x)

→
a2b4

(
x2
(
−
√

−1 + b4(ax+ c1)2
)
+ 6bc3x+ 6bc2

)
− 2ab4c1x

√
−1 + b4(ax+ c1)2 − (2 + b4c1

2)
√
−1 + b4(ax+ c1)2 + 3b2

(
c1 log

(√
−1 + b4(ax+ c1)2 + b2(ax+ c1)

)
+ ax log

(
b4(ax+ c1) + b2

√
−1 + b4(ax+ c1)2

))
6a2b5
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53.8.14 problem 1850
Internal problem ID [9429]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1850.
ODE order: 4.
ODE degree: 1.

CASMaple gives this as type [[_high_order, _missing_x], [_high_order, _missing_y], [_high_order, _with_linear_symmetries]]

Solve

y′y′′′′ − y′′y′′′ + (y′)3 y′′′ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*diff(diff(diff(diff(y(x),x),x),x),x)-diff(diff(y(x),x),x)*diff(diff(diff(y(x),x),x),x)+diff(y(x),x)^3*diff(diff(diff(y(x),x),x),x)=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]^3*Derivative[3][y][x] - y''[x]*Derivative[3][y][x] + y'[x]*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.15 problem 1851
Internal problem ID [9430]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1851.
ODE order: 4.
ODE degree: 1.

CAS Maple gives this as type [NONE]

Solve

y′(f ′′′(x)y′ + 3f ′′(x)y′′ + 3f ′(x)y′′′ + f(x)y′′′′)− y′′fy′′′ + (y′)3 (f ′(x)y′ + y′′f(x)) + 2q(x) (y′)2 sin(y) + (q(x)y′′ − q′(x)y′) cos(y) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)*(diff(diff(diff(f(x),x),x),x)*diff(y(x),x)+3*diff(diff(f(x),x),x)*diff(diff(y(x),x),x)+3*diff(f(x),x)*diff(diff(diff(y(x),x),x),x)+f(x)*diff(diff(diff(diff(y(x),x),x),x),x))-diff(diff(y(x),x),x)*f*diff(diff(diff(y(x),x),x),x)+diff(y(x),x)^3*(diff(f(x),x)*diff(y(x),x)+f(x)*diff(diff(y(x),x),x))+2*q(x)*diff(y(x),x)^2*sin(y(x))+(q(x)*diff(diff(y(x),x),x)-diff(q(x),x)*diff(y(x),x))*cos(y(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*q[x]*Sin[y[x]]*y'[x]^2 + y'[x]^3*(Derivative[1][f][x]*y'[x] + f[x]*y''[x]) + Cos[y[x]]*(-(Derivative[1][q][x]*y'[x]) + q[x]*y''[x]) - y''[x]*(y'[x]*Derivative[2][f][x] + 2*Derivative[1][f][x]*y''[x] + f[x]*Derivative[3][y][x]) + y'[x]*(3*Derivative[2][f][x]*y''[x] + y'[x]*Derivative[3][f][x] + 3*Derivative[1][f][x]*Derivative[3][y][x] + f[x]*Derivative[4][y][x]) == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.8.16 problem 1852
Internal problem ID [9431]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1852.
ODE order: 4.
ODE degree: 1.

CASMaple gives this as type [[_high_order, _missing_x], [_high_order, _missing_y], [_high_order, _with_linear_symmetries], [_high_order, _reducible, _mu_poly_yn]]

Solve

3y′′y′′′′ − 5(y′′′)2 = 0

3 Solution by Maple
Time used: 0.14 (sec). Leaf size: 36� �
dsolve(3*diff(diff(y(x),x),x)*diff(diff(diff(diff(y(x),x),x),x),x)-5*diff(diff(diff(y(x),x),x),x)^2=0,y(x), singsol=all)� �

y(x) = xc1 + c2

y(x) = 3(c2 + x)
√
6 c1

√
− c1
c2 + x

+ xc3 + c4

3 Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 28� �
DSolve[-5*Derivative[3][y][x]^2 + 3*y''[x]*Derivative[4][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2
(
−
√
2x+ 3c1

)
+ c4x+ c3
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53.8.17 problem 1853
Internal problem ID [9432]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1853.
ODE order: 5.
ODE degree: 1.

CASMaple gives this as type [[_high_order, _missing_x], [_high_order, _missing_y], [_high_order, _with_linear_symmetries]]

Solve

9(y′′)2 y(5) − 45y′′y′′′y′′′′ + 40y′′′ = 0

3 Solution by Maple
Time used: 0.205 (sec). Leaf size: 118� �
dsolve(9*diff(diff(y(x),x),x)^2*diff(diff(diff(diff(diff(y(x),x),x),x),x),x)-45*diff(diff(y(x),x),x)*diff(diff(diff(y(x),x),x),x)*diff(diff(diff(diff(y(x),x),x),x),x)+40*diff(diff(diff(y(x),x),x),x)=0,y(x), singsol=all)� �
y(x) = xc1 + c2

y(x)

=
∫ ∫ RootOf

−

∫ _Z 1
RootOf

(
−20 ln (_f ) +

∫ _Z _k
(
eRootOf

(
81_k2e_Z−40 e_Z ln(2)+20 e_Z ln

(
e_Z+27

)
−20 e_Z ln(5)+162c1e_Z−20_Z e_Z+2187_k2−1080 ln(2)+540 ln

(
e_Z+27

)
−540 ln(5)+4374c1−540_Z−540

)
+ 27

)
d_k + 20c2

)d_f


+ x+ c3

 dx

 dx+ c4x+ c5

3 Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 43� �
DSolve[40*Derivative[3][y][x]^3 - 45*y''[x]*Derivative[3][y][x]*Derivative[4][y][x] + 9*y''[x]^2*Derivative[5][y][x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c5x− 4
√
x(c3x+ c2) + c1
c22 − 4c1c3

+ c4
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53.8.18 problem 1854
Internal problem ID [9433]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1854.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _missing_x], [_2nd_order, _reducible, _mu_x_y1]]

Solve

y′′ − f(y) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 51� �
dsolve(diff(y(x),x$2)-f(y(x))=0,y(x), singsol=all)� �

∫ y(x) 1√
2
(∫

f (_b) d_b
)
+ c1

d_b − x− c2 = 0

∫ y(x)
− 1√

2
(∫

f (_b) d_b
)
+ c1

d_b − x− c2 = 0

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 40� �
DSolve[-f[y[x]]+ y''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ y(x)

1

1√
c1 + 2

∫ K[2]

1
f(K[1])dK[1]

dK[2]2 = (x+ c2)2, y(x)
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53.8.19 problem 1855
Internal problem ID [9434]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 7, non-linear third and higher order
Problem number: 1855.
ODE order: 3.
ODE degree: 1.

CASMaple gives this as type [[_3rd_order, _missing_x], [_3rd_order, _with_linear_symmetries]]

Solve

y′′′ − f(y) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x$3)=f(y(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[-f[y[x]] + y'''[x] == 0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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53.9.1 problem 1856
Internal problem ID [9435]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1856.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ax(t)
y′(t) = b

3 Solution by Maple
Time used: 0.074 (sec). Leaf size: 19� �
dsolve({diff(x(t),t)=a*x(t),diff(y(t),t)=b},{x(t), y(t)}, singsol=all)� �

x(t) = c1eat

y(t) = bt+ c2

3 Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 36� �
DSolve[{x'[t]==a*x[t],y'[t]==b},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
at

y(t) → bt+ c2

x(t) → 0

y(t) → bt+ c2
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53.9.2 problem 1857
Internal problem ID [9436]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1857.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ay(t)
y′(t) = −ax(t)

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 35� �
dsolve({diff(x(t),t)=a*y(t),diff(y(t),t)=-a*x(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1 sin (at) + c2 cos (at)

y(t) = cos (at) c1 − sin (at) c2

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 39� �
DSolve[{x'[t]==a*y[t],y'[t]==-a*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cos(at) + c2 sin(at)

y(t) → c2 cos(at)− c1 sin(at)
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53.9.3 problem 1858
Internal problem ID [9437]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1858.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ay(t)
y′(t) = bx(t)

3 Solution by Maple
Time used: 0.077 (sec). Leaf size: 64� �
dsolve({diff(x(t),t)=a*y(t),diff(y(t),t)=b*x(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1e
√
a

√
b t + c2e−

√
a

√
b t

y(t) =

√
b
(
c1e

√
a

√
b t − c2e−

√
a

√
b t
)

√
a

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 94� �
DSolve[{x'[t]==a*y[t],y'[t]==b*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cosh
(√

a
√
b t
)
+

√
a c2 sinh

(√
a
√
b t
)

√
b

y(t) → c2 cosh
(√

a
√
b t
)
+

√
b c1 sinh

(√
a
√
b t
)

√
a
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53.9.4 problem 1859
Internal problem ID [9438]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1859.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ax(t)− y(t)
y′(t) = x(t) + ay(t)

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 37� �
dsolve({diff(x(t),t)=a*x(t)-y(t),diff(y(t),t)=x(t)+a*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = eat(c1 sin(t) + c2 cos(t))

y(t) = eat(sin(t)c2 − cos(t)c1)

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 43� �
DSolve[{x'[t]==a*x[t]-y[t],y'[t]==x[t]+a*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → eat(c1 cos(t)− c2 sin(t))

y(t) → eat(c2 cos(t) + c1 sin(t))
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53.9.5 problem 1860
Internal problem ID [9439]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1860.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ax(t) + by(t)
y′(t) = cx(t) + by(t)

3 Solution by Maple
Time used: 0.089 (sec). Leaf size: 237� �
dsolve({diff(x(t),t)=a*x(t)+b*y(t),diff(y(t),t)=c*x(t)+b*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1e
(
a+b+

√
a2−2ab+b2+4bc

)
t

2 + c2e−
(
−a−b+

√
a2−2ab+b2+4bc

)
t

2

y(t) =

1
2 +

√
a2 − 2ab+ b2 + 4bc

2 − a
2

b

 c1e
(
a+b+

√
a2−2ab+b2+4bc

)
t

2

+

e−
(
−a−b+

√
a2−2ab+b2+4bc

)
t

2

2

+
−
√
a2 − 2ab+ b2 + 4bc e−

(
−a−b+

√
a2−2ab+b2+4bc

)
t

2
2 − e−

(
−a−b+

√
a2−2ab+b2+4bc

)
t

2 a
2

b

 c2

12055



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 188� �
DSolve[{x'[t]==a*x[t]+b*y[t],y'[t]==c*x[t]+b*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e
1
2 t(a+b)

c1 cosh
(
1
2t
√

(a− b)2 + 4bc
)

+
(c1(a− b) + 2bc2) sinh

(
1
2t
√

(a− b)2 + 4bc
)

√
(a− b)2 + 4bc


y(t) → e

1
2 t(a+b)

c2 cosh
(
1
2t
√

(a− b)2 + 4bc
)

+
(c2(b− a) + 2cc1) sinh

(
1
2t
√

(a− b)2 + 4bc
)

√
(a− b)2 + 4bc
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53.9.6 problem 1861
Internal problem ID [9440]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1861.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ax(t)α + ay(t)β + x(t)bβ − αy(t)b
a2 + b2

y′(t) = −ax(t)β − aαy(t)− x(t)αb− y(t)bβ
a2 + b2

3 Solution by Maple
Time used: 0.106 (sec). Leaf size: 144� �
dsolve({a*diff(x(t),t)+b*diff(y(t),t)=alpha*x(t)+beta*y(t),b*diff(x(t),t)-a*diff(y(t),t)=beta*x(t)-alpha*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1e
(iaβ−iαb+aα+bβ)t

a2+b2 + c2e−
(iaβ−iαb−aα−bβ)t

a2+b2

y(t) = i
(
c1e

(iaβ−iαb+aα+bβ)t
a2+b2 − c2e−

(iaβ−iαb−aα−bβ)t
a2+b2

)
3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 144� �
DSolve[{a*x'[t]+b*y'[t]==\[Alpha]*x[t]+\[Beta]*y[t],b*x'[t]-a*y'[t]==\[Beta]*x[t]-\[Alpha]*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e
t(aα+bβ)
a2+b2

(
c1 cos

(
t(aβ − αb)
a2 + b2

)
+ c2 sin

(
t(aβ − αb)
a2 + b2

))
y(t) → e

t(aα+bβ)
a2+b2

(
c2 cos

(
t(aβ − αb)
a2 + b2

)
+ c1 sin

(
t(αb− aβ)
a2 + b2

))
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53.9.7 problem 1862
Internal problem ID [9441]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1862.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)
y′(t) = 2x(t) + 2y(t)

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 42� �
dsolve({diff(x(t),t)=-y(t),diff(y(t),t)=2*x(t)+2*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = et(c1 sin(t) + c2 cos(t))

y(t) = −et(c1 sin(t)− sin(t)c2 + cos(t)c1 + c2 cos(t))

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 46� �
DSolve[{x'[t]==-y[t],y'[t]==2*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et(c1 cos(t)− (c1 + c2) sin(t))

y(t) → et(2c1 sin(t) + c2(sin(t) + cos(t)))
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53.9.8 problem 1863
Internal problem ID [9442]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1863.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t)− 4y(t)
y′(t) = −2x(t)− 5y(t)

3 Solution by Maple
Time used: 0.065 (sec). Leaf size: 35� �
dsolve({diff(x(t),t)+3*x(t)+4*y(t)=0,diff(y(t),t)+2*x(t)+5*y(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) = c1e−t + c2e−7t

y(t) = −c1e−t

2 + c2e−7t

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67� �
DSolve[{x'[t]+3*x[t]+4*y[t]==0,y'[t]+2*x[t]+5*y[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

−7t(2(c1 − c2)e6t + c1 + 2c2
)

y(t) → 1
3e

−7t((c2 − c1)e6t + c1 + 2c2
)
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53.9.9 problem 1864
Internal problem ID [9443]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1864.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −5x(t)− 2y(t)
y′(t) = x(t)− 7y(t)

3 Solution by Maple
Time used: 0.071 (sec). Leaf size: 46� �
dsolve({diff(x(t),t)=-5*x(t)-2*y(t),diff(y(t),t)=x(t)-7*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = e−6t(c1 sin(t) + c2 cos(t))

y(t) = e−6t(c1 sin(t) + sin(t)c2 − cos(t)c1 + c2 cos(t))
2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52� �
DSolve[{x'[t]==-5*x[t]-2*y[t],y'[t]==x[t]-7*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → e−6t(c1 cos(t) + (c1 − 2c2) sin(t))

y(t) → e−6t(c2 cos(t) + (c1 − c2) sin(t))
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53.9.10 problem 1865
Internal problem ID [9444]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1865.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = a1x(t) + b1y(t) + c1

y′(t) = a2x(t) + b2y(t) + c2

3 Solution by Maple
Time used: 0.112 (sec). Leaf size: 334� �
dsolve({diff(x(t),t)=a__1*x(t)+b__1*y(t)+c__1,diff(y(t),t)=a__2*x(t)+b__2*y(t)+c__2},{x(t), y(t)}, singsol=all)� �

x(t) = e

a1
2 + b2

2 +

√
a21−2a1b2+4a2b1+b22

2

t

c4 + e

a1
2 + b2

2 −

√
a21−2a1b2+4a2b1+b22

2

t

c3 +
b1c2 − b2c1
a1b2 − a2b1

y(t)

=
−

a1

e

(
a1+b2+

√
a21−2a1b2+4a2b1+b22

)
t

2 c4(a1b2−a2b1)+e

(
a1+b2−

√
a21−2a1b2+4a2b1+b22

)
t

2 c3(a1b2−a2b1)−b2c1+b1c2

(2a1b2−2a2b1)

a1b2−a2b1
+

a1+b2+

√
a21 − 2a1b2 + 4a2b1 + b22

e

(
a1+b2+

√
a21−2a1b2+4a2b1+b22

)
t

2 c4(2a1b2−2a2b1)

2 +

a1+b2−

√
a21 − 2a1b2 + 4a2b1 + b22

e

(
a1+b2−

√
a21−2a1b2+4a2b1+b22

)
t

2 c3(2a1b2−2a2b1)

2 − c1(2a1b2 − 2a2b1)
(2a1b2 − 2a2b1) b1
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3 Solution by Mathematica
Time used: 0.962 (sec). Leaf size: 252� �
DSolve[{x'[t]==a1*x[t]+b1*y[t]+c1,y'[t]==a2*x[t]+b2*y[t]+c2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→
−c1e

1
2 t(a1+b2)(a2b1− a1b2) cosh

(
1
2t
√

(a1− b2)2 + 4a2b1
)
+

e
1
2 t(a1+b2)(a1b2−a2b1)(c1(a1−b2)+2b1c2) sinh

(
1
2 t

√
(a1− b2)2 + 4a2b1

)√
(a1− b2)2 + 4a2b1

+ b1c2− b2c1

a1b2− a2b1

y(t) → a2c1− a1c2
a1b2− a2b1 + e

1
2 t(a1+b2)

c2 cosh
(
1
2t
√
(a1− b2)2 + 4a2b1

)

+
(c2(b2− a1) + 2a2c1) sinh

(
1
2t
√
(a1− b2)2 + 4a2b1

)
√

(a1− b2)2 + 4a2b1
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53.9.11 problem 1866
Internal problem ID [9445]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1866.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2y(t) + 3t
y′(t) = 2x(t) + 4

3 Solution by Maple
Time used: 0.066 (sec). Leaf size: 39� �
dsolve({diff(x(t),t)+2*y(t)=3*t,diff(y(t),t)-2*x(t)=4},{x(t), y(t)}, singsol=all)� �

x(t) = sin (2t) c2 + cos (2t) c1 −
5
4

y(t) = − cos (2t) c2 + sin (2t) c1 +
3t
2

3 Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 47� �
DSolve[{x'[t]+2*y[t]==3*t,y'[t]-2*x[t]==4},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1 cos(2t)− c2 sin(2t)−
5
4

y(t) → 3t
2 + c2 cos(2t) + c1 sin(2t)
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53.9.12 problem 1867
Internal problem ID [9446]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1867.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = t2 − y(t)− 6t− 1
y′(t) = −3t2 + x(t) + 3t+ 1

3 Solution by Maple
Time used: 0.068 (sec). Leaf size: 42� �
dsolve({diff(x(t),t)+y(t)-t^2+6*t+1=0,diff(y(t),t)-x(t)=-3*t^2+3*t+1},{x(t), y(t)}, singsol=all)� �

x(t) = sin(t)c2 + cos(t)c1 + 3t2 − t− 13

y(t) = t2 − c2 cos(t) + c1 sin(t)− 12t

3 Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 44� �
DSolve[{x'[t]+y[t]-t^2+6*t+1==0,y'[t]-x[t]==-3*t^2+3*t+1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → t(3t− 1) + c1 cos(t)− c2 sin(t)− 13

y(t) → (t− 12)t+ c2 cos(t) + c1 sin(t)
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53.9.13 problem 1868
Internal problem ID [9447]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1868.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = e2t − 3x(t) + y(t)
y′(t) = −x(t)− 5y(t) + et

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 64� �
dsolve({diff(x(t),t)+3*x(t)-y(t)=exp(2*t),diff(y(t),t)+x(t)+5*y(t)=exp(t)},{x(t), y(t)}, singsol=all)� �

x(t) = e−4tc2 + e−4ttc1 +
et
25 + 7 e2t

36

y(t) = −e2t
36 − e−4tc2 − e−4ttc1 + e−4tc1 +

4 et
25

3 Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 76� �
DSolve[{x'[t]+3*x[t]-y[t]==Exp[2*t],y'[t]+x[t]+5*y[t]==Exp[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et

25 + 7e2t
36 + e−4t(c1(t+ 1) + c2t)

y(t) → 4et
25 − e2t

36 + e−4t(c2 − (c1 + c2)t)
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53.9.14 problem 1869
Internal problem ID [9448]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1869.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) + y′(t)− x(t) + 3y(t) = et − 1
x′(t) + y′(t) + 2x(t) + y(t) = e2t + t

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 51� �
dsolve({diff(x(t),t)+diff(y(t),t)+2*x(t)+y(t)=exp(2*t)+t,diff(x(t),t)+diff(y(t),t)-x(t)+3*y(t)=exp(t)-1},{x(t), y(t)}, singsol=all)� �

x(t) = 3t
7 − 1

49 − et
6 + 5 e2t

17 + e− 7t
5 c1

y(t) = −e2t
17 + t

7 − 26
49 + et

4 + 3 e− 7t
5 c1
2

3 Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 84� �
DSolve[{x'[t]+y'[t]+2*x[t]+y[t]==Exp[2*t]+t,x'[t]+y'[t]-x[t]+3*y[t]==Exp[t]-1},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 3t
7 − et

6 + 5e2t
17 + 5

72c1e
−7t/5 − 1

49

y(t) → t

7 + et

4 − e2t

17 + 5
48c1e

−7t/5 − 26
49
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53.9.15 problem 1870
Internal problem ID [9449]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1870.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3y(t)− et + cos(t)
y′(t) = 4y(t) + 2 et − cos(t)

3 Solution by Maple
Time used: 0.118 (sec). Leaf size: 47� �
dsolve({diff(x(t),t)+diff(y(t),t)-y(t)=exp(t),2*diff(x(t),t)+diff(y(t),t)+2*y(t)=cos(t)},{x(t), y(t)}, singsol=all)� �

x(t) = e4tc1
4 + 5 sin(t)

17 − 3 cos(t)
17 + et + c2

y(t) = −e4tc1
3 + 4 cos(t)

17 − sin(t)
17 − 2 et

3

3 Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 71� �
DSolve[{x'[t]+y'[t]-y[t]==Exp[t],2*x'[t]+y'[t]+2*y[t]==Cos[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et + 5 sin(t)
17 − 3 cos(t)

17 − 3
4c2e

4t + c1 +
3c2
4

y(t) → −2et
3 − sin(t)

17 + 4 cos(t)
17 + c2e

4t
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53.9.16 problem 1871
Internal problem ID [9450]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1871.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −5x(t)− y(t)− 27 + 7 et

y′(t) = 2x(t)− 3y(t) + 12− 3 et

3 Solution by Maple
Time used: 0.097 (sec). Leaf size: 71� �
dsolve({4*diff(x(t),t)+9*diff(y(t),t)+2*x(t)+31*y(t)=exp(t),3*diff(x(t),t)+7*diff(y(t),t)+x(t)+24*y(t)=3},{x(t), y(t)}, singsol=all)� �

x(t) = e−4t sin(t)c2 + e−4t cos(t)c1 −
93
17 + 31 et

26

y(t) = −e−4t sin(t)c2 − e−4t cos(t)c2 − e−4t cos(t)c1 + e−4t sin(t)c1 −
2 et
13 + 6

17

3 Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 72� �
DSolve[{4*x'[t]+9*y'[t]+2*x[t]+31*y[t]==Exp[t],3*x'[t]+7*y'[t]+x[t]+24*y[t]==3},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 31et
26 + e−4t(c1 cos(t)− (c1 + c2) sin(t))−

93
17

y(t) → −2et
13 + e−4t(2c1 sin(t) + c2(sin(t) + cos(t))) + 6

17
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53.9.17 problem 1872
Internal problem ID [9451]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1872.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −9 e2t + 7 et − 5x(t)− y(t)
y′(t) = 4 e2t − 3 et + x(t)− 3y(t)

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 65� �
dsolve({4*diff(x(t),t)+9*diff(y(t),t)+11*x(t)+31*y(t)=exp(t),3*diff(x(t),t)+7*diff(y(t),t)+8*x(t)+24*y(t)=exp(2*t)},{x(t), y(t)}, singsol=all)� �

x(t) = e−4tc2 + e−4ttc1 +
31 et
25 − 49 e2t

36

y(t) = 19 e2t
36 − e−4tc2 − e−4ttc1 − e−4tc1 −

11 et
25

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 76� �
DSolve[{4*x'[t]+9*y'[t]+11*x[t]+31*y[t]==Exp[t],3*x'[t]+7*y'[t]+8*x[t]+24*y[t]==Exp[2*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 31et
25 − 49e2t

36 − e−4t(c1(t− 1) + c2t)

y(t) → −11et
25 + 19e2t

36 + e−4t((c1 + c2)t+ c2)
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53.9.18 problem 1873
Internal problem ID [9452]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1873.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t)− y(t) + 7t− 9 et

y′(t) = −4x(t)− 5y(t)− 3t+ 4 et

3 Solution by Maple
Time used: 0.083 (sec). Leaf size: 52� �
dsolve({4*diff(x(t),t)+9*diff(y(t),t)+44*x(t)+49*y(t)=t,3*diff(x(t),t)+7*diff(y(t),t)+34*x(t)+38*y(t)=exp(t)},{x(t), y(t)}, singsol=all)� �

x(t) = e−tc2 + c1e−6t − 29 et
7 + 19t

3 − 56
9

y(t) = −e−tc2 + 4c1e−6t + 24 et
7 + 55

9 − 17t
3

3 Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 102� �
DSolve[{4*x'[t]+9*y'[t]+44*x[t]+49*y[t]==t,3*x'[t]+7*y'[t]+34*x[t]+38*y[t]==Exp[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
9(57t− 56)− 29et

7 − 1
5(c2 − 4c1)e−t + 1

5(c1 + c2)e−6t

y(t) → 1
9(55− 51t) + 24et

7 + 1
5(c2 − 4c1)e−t + 4

5(c1 + c2)e−6t

12070



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.19 problem 1874
Internal problem ID [9453]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1874.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)f(t) + y(t)g(t)
y′(t) = −x(t)g(t) + y(t)f(t)

3 Solution by Maple
Time used: 0.331 (sec). Leaf size: 57� �
dsolve({diff(x(t),t)=x(t)*f(t)+y(t)*g(t),diff(y(t),t)=-x(t)*g(t)+y(t)*f(t)},{x(t), y(t)}, singsol=all)� �

x(t) = e
∫ (

tan
(
c1−

(∫
g(t)dt

))
g(t)+f(t)

)
dtc2

y(t) = e
∫ (

tan
(
c1−

(∫
g(t)dt

))
g(t)+f(t)

)
dtc2 tan

(
c1 −

(∫
g(t)dt

))

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 93� �
DSolve[{x'[t]==x[t]*f[t]+y[t]*g[t],y'[t]==-x[t]*g[t]+y[t]*f[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → exp
(∫ t

1
f(K[2])dK[2]

)(
c1 cos

(∫ t

1
g(K[1])dK[1]

)
+ c2 sin

(∫ t

1
g(K[1])dK[1]

))
y(t) → exp

(∫ t

1
f(K[2])dK[2]

)(
c2 cos

(∫ t

1
g(K[1])dK[1]

)
− c1 sin

(∫ t

1
g(K[1])dK[1]

))

12071



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.20 problem 1875
Internal problem ID [9454]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1875.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)f(t)b− x(t)f(t)a+ g(t)
y′(t) = −y(t)f(t)d− x(t)f(t)c+ h(t)

3 Solution by Maple
Time used: 2.1 (sec). Leaf size: 3378� �
dsolve({diff(x(t),t)+(a*x(t)+b*y(t))*f(t)=g(t),diff(y(t),t)+(c*x(t)+d*y(t))*f(t)=h(t)},{x(t), y(t)}, singsol=all)� �

Expression too large to display

Expression too large to display

3 Solution by Mathematica
Time used: 0.877 (sec). Leaf size: 2310� �
DSolve[{x'[t]+(a*x[t]+b*y[t])*f[t]==g[t],y'[t]+(c*x[t]+d*y[t])*f[t]==h[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→

(
−a+ d+

√
(a− d)2 + 4bc

)
e
∫ t
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]

c1 +
(
a− d+

√
(a− d)2 + 4bc

)
e
∫ t
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]

c2 +
(
−a+ d+

√
(a− d)2 + 4bc

)
e
∫ t
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1] ∫ t

1

√
(a− d)2 + 4bc

(
2ce

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

g(K[5])−
(
a−d+

√
(a− d)2 + 4bc

)
e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]

h(K[5])
)

c

(
e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

(a−d)+
√
(a− d)2 + 4bc e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

+(d−a)e
∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

+
√

(a− d)2 + 4bc e

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

)dK[5] +
(
a− d+

√
(a− d)2 + 4bc

)
e
∫ t
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2] ∫ t

1

√
(a− d)2 + 4bc

(
2ce

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

g(K[6])+
(
−a+d+

√
(a− d)2 + 4bc

)
e

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]

h(K[6])
)

c

(
e

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

(a−d)+
√
(a− d)2 + 4bc e

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

+(d−a)e
∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

+
√

(a− d)2 + 4bc e

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

)dK[6]

2
√

(a− d)2 + 4bc

y(t)

→

ce
∫ t
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

c2 +
∫ t

1

√
(a− d)2 + 4bc

(
2ce

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

g(K[6])+
(
−a+d+

√
(a− d)2 + 4bc

)
e

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]

h(K[6])
)

c

(
e

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

(a−d)+
√

(a− d)2 + 4bc e

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

+(d−a)e
∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

+
√

(a− d)2 + 4bc e

∫K[6]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[6]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

)dK[6]

− ce
∫ t
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

c1 +
∫ t

1

√
(a− d)2 + 4bc

(
2ce

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

g(K[5])−
(
a−d+

√
(a− d)2 + 4bc

)
e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]

h(K[5])
)

c

(
e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

(a−d)+
√

(a− d)2 + 4bc e

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[2])dK[2]+

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[3])dK[3]

+(d−a)e
∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

+
√

(a− d)2 + 4bc e

∫K[5]
1

1
2

(
−a−d+

√
(a−d)2+4bc

)
f(K[1])dK[1]+

∫K[5]
1 − 1

2

(
a+d+

√
(a−d)2+4bc

)
f(K[4])dK[4]

)dK[5]


√

(a− d)2 + 4bc
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53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.21 problem 1876
Internal problem ID [9455]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1876.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) cos(t)
y′(t) = x(t)e− sin(t)

3 Solution by Maple
Time used: 0.148 (sec). Leaf size: 18� �
dsolve({diff(x(t),t)=x(t)*cos(t),diff(y(t),t)=x(t)*exp(-sin(t))},{x(t), y(t)}, singsol=all)� �

x(t) = c2esin(t)

y(t) = c2t+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22� �
DSolve[{x'[t]==x[t]*Cos[t],y'[t]==x[t]*Exp[-Sin[t]]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
sin(t)

y(t) → c1t+ c2

12073



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.22 problem 1877
Internal problem ID [9456]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1877.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)
t

y′(t) = −x(t)
t

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 31� �
dsolve({t*diff(x(t),t)+y(t)=0,t*diff(y(t),t)+x(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) = c2t
2 + c1
t

y(t) = −c2t
2 + c1
t

3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 31� �
DSolve[{t*x'[t]+y[t]==0,t*y'[t]+x[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1t+
c2
t

y(t) → c2
t
− c1t

12074



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.23 problem 1878
Internal problem ID [9457]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1878.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t)− t

t

y′(t) = x(t)t+ y(t)t+ 2x(t)− t

t

3 Solution by Maple
Time used: 0.081 (sec). Leaf size: 39� �
dsolve({t*diff(x(t),t)+2*x(t)=t,t*diff(y(t),t)-(t+2)*x(t)-t*y(t)=-t},{x(t), y(t)}, singsol=all)� �

x(t) = t

3 + c2
t2

y(t) = 3c1ett2 − t3 − 3c2
3t2

3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39� �
DSolve[{t*x'[t]+2*x[t]==t,t*y'[t]-(t+2)*x[t]-t*y[t]==-t},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → t

3 + c1
t2

y(t) → −c1
t2

− t

3 + c2e
t

12075



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.24 problem 1879
Internal problem ID [9458]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1879.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −2x(t) + 2y(t) + t

t

y′(t) = −−t2 + x(t) + 5y(t)
t

3 Solution by Maple
Time used: 0.079 (sec). Leaf size: 54� �
dsolve({t*diff(x(t),t)+2*(x(t)-y(t))=t,t*diff(y(t),t)+x(t)+5*y(t)=t^2},{x(t), y(t)}, singsol=all)� �

x(t) = 2t6 + 9t5 + 30c1t+ 30c2
30t4

y(t) = −−8t6 + 3t5 + 30c1t+ 60c2
60t4

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 58� �
DSolve[{t*x'[t]+2*(x[t]-y[t])==t,t*y'[t]+x[t]+5*y[t]==t^2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1
t4

+ c2
t3

+ 1
30t(2t+ 9)

y(t) → −−8t6 + 3t5 + 30c2t+ 60c1
60t4

12076



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.25 problem 1880
Internal problem ID [9459]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1880.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t) sin(t)− y(t)t− x(t)
t (sin(t)− 1)

y′(t) = cos(t)y(t)t2 − cos(t)x(t)t+ x(t) sin(t)− y(t)t
t2 (sin(t)− 1)

3 Solution by Maple
Time used: 0.189 (sec). Leaf size: 23� �
dsolve({t^2*(1-sin(t))*diff(x(t),t)=t*(1-2*sin(t))*x(t)+t^2*y(t),t^2*(1-sin(t))*diff(y(t),t)=(t*cos(t)-sin(t))*x(t)+t*(1-t*cos(t))*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = t(c2t+ c1)

y(t) = c1 sin(t) + c2t

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 27� �
DSolve[{t^2*(1-Sin[t])*x'[t]==t*(1-2*Sin[t])*x[t]+t^2*y[t],t^2*(1-Sin[t])*y'[t]==(t*Cos[t]-Sin[t])*x[t]+t*(1-t*Cos[t])*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → t(c1t+ c2)

y(t) → c1t+ c2 sin(t)

12077



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.26 problem 1881
Internal problem ID [9460]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1881.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) + y′(t) + y(t) = f(t)
x′′(t) + y′′(t) + y′(t) + x(t) + y(t) = g(t)

3 Solution by Maple
Time used: 0.082 (sec). Leaf size: 48� �
dsolve({diff(x(t),t)+diff(y(t),t)+y(t)=f(t),diff(x(t),t$2)+diff(y(t),t$2)+diff(y(t),t)+x(t)+y(t)=g(t)},{x(t), y(t)}, singsol=all)� �

x(t) = − d

dt
f(t) + g(t)− f(t)− d2

dt2
f(t) + d

dt
g(t)

y(t) = f(t) + d2

dt2
f(t)− d

dt
g(t)

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 44� �
DSolve[{x'[t]+y'[t]+y[t]==f[t],x''[t]+y''[t]+y'[t]+x[t]+y[t]==g[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −f ′′(t)− f ′(t)− f(t) + g′(t) + g(t)

y(t) → f ′′(t) + f(t)− g′(t)

12078



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.27 problem 1882
Internal problem ID [9461]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1882.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + y′(t)− 2y(t) = e2t

2x′(t) + y′(t)− 3x(t) = 0

3 Solution by Maple
Time used: 0.094 (sec). Leaf size: 118� �
dsolve({2*diff(x(t),t)+diff(y(t),t)-3*x(t)=0,diff(x(t),t$2)+diff(y(t),t)-2*y(t)=exp(2*t)},{x(t), y(t)}, singsol=all)� �

x(t) = e2t
4 + c1et + c2e

t
2 cos

(√
23 t

2

)
+ c3e

t
2 sin

(√
23 t

2

)

y(t) = −e2t
8 + c1et −

7c2e
t
2 cos

(√
23 t
2

)
4 +

c2e
t
2
√
23 sin

(√
23 t
2

)
4

−
7c3e

t
2 sin

(√
23 t
2

)
4 −

c3e
t
2
√
23 cos

(√
23 t
2

)
4

12079



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 1.033 (sec). Leaf size: 199� �
DSolve[{2*x'[t]+y'[t]-3*x[t]==0,x''[t]+y'[t]-2*y[t]==Exp[2*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→ 1
276e

t/2

(
23et/2

(
3et+6c1+2c2+4c3

)
+46(3c1−c2−2c3) cos

(√
23 t

2

)
−2

√
23 (9c1−11c2+2c3) sin

(√
23 t

2

))
y(t) →

− 1
552e

t/2

(
23et/2

(
3et−4(3c1+c2+2c3)

)
+92(3c1+c2−4c3) cos

(√
23 t

2

)
+4

√
23 (−33c1+25c2+8c3) sin

(√
23 t

2

))

12080



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.28 problem 1883
Internal problem ID [9462]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1883.
ODE order: 1.
ODE degree: 1.

Solve

x′(t)− y′(t) + x(t) = 2t
x′′(t) + y′(t)− 9x(t) + 3y(t) = sin (2t)

3 Solution by Maple
Time used: 0.117 (sec). Leaf size: 80� �
dsolve({diff(x(t),t)-diff(y(t),t)+x(t)=2*t,diff(x(t),t$2)+diff(y(t),t)-9*x(t)+3*y(t)=sin(2*t)},{x(t), y(t)}, singsol=all)� �

x(t) = 4 + 2t− 2 cos (2t)
325 − 36 sin (2t)

325 + c1et + c2e−3t + c3t et

y(t) = 16 cos (2t)
325 − 37 sin (2t)

325 + 2c1et +
2c2e−3t

3 − c3et + 2c3t et + 10 + 6t

3 Solution by Mathematica
Time used: 0.583 (sec). Leaf size: 162� �
DSolve[{x'[t]-y'[t]+x[t]==2*t,x''[t]+y'[t]-9*x[t]+3*y[t]==Sin[2*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → − 36
325 sin(2t)− 2

325 cos(2t)

+ 1
16e

−3t(32e3t(t+ 2) + e4t(c1(20t+ 7) + c2(4t+ 3) + 3c3(1− 4t)) + 9c1 − 3(c2 + c3)
)

y(t) → − 37
325 sin(2t) + 16

325 cos(2t)

+ 1
8
(
48t+ (3c1 − c2 − c3)e−3t + et(c1(20t− 3) + 4(c2 − 3c3)t+ c2 + 9c3) + 80

)
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53.9.29 problem 1884
Internal problem ID [9463]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1884.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)− 2y(t)

y′(t) = x(t)
4 − y(t)

2 − t

2 + cos (2t)
4

3 Solution by Maple
Time used: 0.115 (sec). Leaf size: 69� �
dsolve({diff(x(t),t)-x(t)+2*y(t)=0,diff(x(t),t,t)-2*diff(y(t),t)=2*t-cos(2*t)},{x(t), y(t)}, singsol=all)� �

x(t) = 2c1e
t
2 − t2 + sin (2t)

34 + 2 cos (2t)
17 − 4t+ c2

y(t) = c1e
t
2

2 − t+ cos (2t)
34 + 9 sin (2t)

68 + 2− t2

2 + c2
2

3 Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 93� �
DSolve[{x'[t]-x[t]+2*y[t]==0,x''[t]-2*y'[t]==2*t-Cos[2*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −t(t+ 4) + 1
34 sin(2t) + 2

17 cos(2t) + 8(c1 + c2)et/2 − 8− c2

y(t) → 2(c1 + c2)et/2 +
1
68(9 sin(2t) + 2 cos(2t)− 34(t(t+ 2) + 4 + c2))
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53.9.30 problem 1885
Internal problem ID [9464]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1885.
ODE order: 1.
ODE degree: 1.

Solve

tx′′(t) + 2x′(t) + x(t)t = 0
tx′(t)− y′(t)t− 2y(t) = 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 47� �
dsolve({t*diff(x(t),t)-t*diff(y(t),t)-2*y(t)=0,t*diff(x(t),t,t)+2*diff(x(t),t)+t*x(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) = sin(t)c2 + c3 cos(t)
t

y(t) = sin(t)c2t+ cos(t)c3t− 2c3 sin(t) + 2c2 cos(t) + c1
t2

3 Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 54� �
DSolve[{t*x'[t]-t*y'[t]-2*y[t]==0,t*x''[t]+2*x'[t]+t*x[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c2 cos(t) + c3 sin(t)
t

y(t) → c2t cos(t) + 2c3 cos(t)− 2c2 sin(t) + c3t sin(t) + c1
t2
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53.9.31 problem 1886
Internal problem ID [9465]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1886.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + ay(t) = 0
y′′(t)− a2y(t) = 0

3 Solution by Maple
Time used: 0.084 (sec). Leaf size: 50� �
dsolve({diff(x(t),t,t)+a*y(t)=0,diff(y(t),t,t)-a^2*y(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) = −−tc1a+ c4e−at + c3eat − c2a

a

y(t) = c3eat + c4e−at

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 65� �
DSolve[{x''[t]+a*y[t]==0,y''[t]-a^2*y[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → a(a(c2t+ c1)− c3 cosh(at) + c4t+ c3)− c4 sinh(at)
a2

y(t) → c3 cosh(at) +
c4 sinh(at)

a
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53.9.32 problem 1887
Internal problem ID [9466]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1887.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) = ax(t) + by(t)
y′′(t) = cx(t) + dy(t)

3 Solution by Maple
Time used: 0.111 (sec). Leaf size: 418� �
dsolve({diff(x(t),t,t)=a*x(t)+b*y(t),diff(y(t),t,t)=c*x(t)+d*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1e−
√

−2
√
a2−2da+4bc+d2 +2a+2d t

2 + c2e
√

−2
√
a2−2da+4bc+d2 +2a+2d t

2

+ c3e−
√

2
√
a2−2da+4bc+d2 +2a+2d t

2 + c4e
√

2
√
a2−2da+4bc+d2 +2a+2d t

2

y(t) =

 d

2b +

√
a2 − 2da+ 4bc+ d2

2 − a
2

b

 c4e
√

2
√
a2−2da+4bc+d2 +2a+2d t

2

+

 d

2b +

√
a2 − 2da+ 4bc+ d2

2 − a
2

b

 c3e−
√

2
√
a2−2da+4bc+d2 +2a+2d t

2

+

 d

2b +
−
√
a2 − 2da+ 4bc+ d2

2 − a
2

b

 c2e
√

−2
√
a2−2da+4bc+d2 +2a+2d t

2

+

 d

2b +
−
√
a2 − 2da+ 4bc+ d2

2 − a
2

b

 c1e−
√

−2
√
a2−2da+4bc+d2 +2a+2d t

2
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3 Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 670� �
DSolve[{x''[t]==a*x[t]+b*y[t],y''[t]==c*x[t]+d*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→

(
c1
(√

(a− d)2 + 4bc − a+ d
)
− 2bc3

)
cosh

 t

√
−
√
(a− d)2 + 4bc + a+ d√

2

+
(
c1
(√

(a− d)2 + 4bc + a− d
)
+ 2bc3

)
cosh

 t

√√
(a− d)2 + 4bc + a+ d√

2

+

√
2
(
c2

(√
(a− d)2 + 4bc −a+d

)
−2bc4

)
sinh

 t

√
−
√
(a− d)2 + 4bc + a+ d√

2

√
−
√

(a− d)2 + 4bc + a+ d
+

√
2
(
c2

(√
(a− d)2 + 4bc +a−d

)
+2bc4

)
sinh

 t

√√
(a− d)2 + 4bc + a+ d√

2

√√
(a− d)2 + 4bc + a+ d

2
√
(a− d)2 + 4bc

y(t)

→

(
c3
(√

(a− d)2 + 4bc + a− d
)
− 2cc1

)
cosh

 t

√
−
√

(a− d)2 + 4bc + a+ d√
2

+
(
c3
(√

(a− d)2 + 4bc − a+ d
)
+ 2cc1

)
cosh

 t

√√
(a− d)2 + 4bc + a+ d√

2

+

√
2
(
c4

(√
(a− d)2 + 4bc +a−d

)
−2cc2

)
sinh

 t

√
−
√
(a− d)2 + 4bc + a+ d√

2

√
−
√
(a− d)2 + 4bc + a+ d

+

√
2
(
c4

(√
(a− d)2 + 4bc −a+d

)
+2cc2

)
sinh

 t

√√
(a− d)2 + 4bc + a+ d√

2

√√
(a− d)2 + 4bc + a+ d

2
√

(a− d)2 + 4bc
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53.9.33 problem 1888
Internal problem ID [9467]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1888.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) = a1x(t) + b1y(t) + c1

y′′(t) = a2x(t) + b2y(t) + c2
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3 Solution by Maple
Time used: 0.157 (sec). Leaf size: 647� �
dsolve({diff(x(t),t,t)=a__1*x(t)+b__1*y(t)+c__1,diff(y(t),t,t)=a__2*x(t)+b__2*y(t)+c__2},{x(t), y(t)}, singsol=all)� �

x(t) = −−b1c2 + b2c1
a1b2 − a2b1

+ c3e−

√
2a1+2b2−2

√
a21−2a1b2+4a2b1+b22 t

2

+ c4e

√
2a1+2b2−2

√
a21−2a1b2+4a2b1+b22 t

2 + c5e−

√
2a1+2b2+2

√
a21−2a1b2+4a2b1+b22 t

2

+ c6e

√
2a1+2b2+2

√
a21−2a1b2+4a2b1+b22 t

2

y(t) =

−

(
−c6a1b

2
2 +

(
−
√

a21 − 2a1b2 + 4a2b1 + b22 c6a1 + c6a
2
1 + c6a2b1

)
b2 +

(√
a21 − 2a1b2 + 4a2b1 + b22 c6 − c6a1

)
a2b1

)
e

√
2a1+2b2+2

√
a21−2a1b2+4a2b1+b22 t

2

2b1 (a1b2 − a2b1)

−

(
−c5a1b

2
2 +

(
−
√

a21 − 2a1b2 + 4a2b1 + b22 c5a1 + c5a
2
1 + c5a2b1

)
b2 +

(√
a21 − 2a1b2 + 4a2b1 + b22 c5 − c5a1

)
a2b1

)
e−

√
2a1+2b2+2

√
a21−2a1b2+4a2b1+b22 t

2

2b1 (a1b2 − a2b1)

−

(
−c4a1b

2
2 +

(√
a21 − 2a1b2 + 4a2b1 + b22 c4a1 + c4a

2
1 + c4a2b1

)
b2 +

(
−
√

a21 − 2a1b2 + 4a2b1 + b22 c4 − c4a1

)
a2b1

)
e

√
2a1+2b2−2

√
a21−2a1b2+4a2b1+b22 t

2

2b1 (a1b2 − a2b1)

−

(
−c3a1b

2
2 +

(√
a21 − 2a1b2 + 4a2b1 + b22 c3a1 + c3a

2
1 + c3a2b1

)
b2 +

(
−
√

a21 − 2a1b2 + 4a2b1 + b22 c3 − c3a1

)
a2b1

)
e−

√
2a1+2b2−2

√
a21−2a1b2+4a2b1+b22 t

2

2b1 (a1b2 − a2b1)

− 2a1c2 − 2a2c1
2 (a1b2 − a2b1)

3 Solution by Mathematica
Time used: 21.526 (sec). Leaf size: 13523� �
DSolve[{x''[t]==a1*x[t]+b1*y[t]+c1,y''[t]==a2*x[t]+b2*y[t]+c2},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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53.9.34 problem 1889
Internal problem ID [9468]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1889.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + x(t) + y(t) = −5
y′′(t)− 4x(t)− 3y(t) = −3

3 Solution by Maple
Time used: 0.076 (sec). Leaf size: 72� �
dsolve({diff(x(t),t,t)+x(t)+y(t)=-5,diff(y(t),t,t)-4*x(t)-3*y(t)=-3},{x(t), y(t)}, singsol=all)� �

x(t) = 18 + c1et + e−tc2 + c3t et + c4e−tt

y(t) = −2c1et − 2 e−tc2 − 2c3et − 2c3t et − 2c4e−tt+ 2c4e−t − 23

3 Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 86� �
DSolve[{x''[t]+x[t]+y[t]==-5,y''[t]-4*x[t]-3*y[t]==-3},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
2((2c1 − (2c2 + c4)t) cosh(t) + (−(2c1 + c3)t+ 4c2 + c4) sinh(t) + 36)

y(t) → ((2c2 + c4)t+ c3) cosh(t) + (2c1t+ c3t− 2c2) sinh(t)− 23

12089



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.35 problem 1890
Internal problem ID [9469]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1890.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) =
(
3
(
cos2 (at+ b)

)
− 1
)
c2x(t) + 3c2y(t) sin (2atb)

2

y′′(t) =
(
3
(
sin2 (at+ b)

)
− 1
)
c2y(t) + 3c2x(t) sin (2atb)

2

7 Solution by Maple� �
dsolve({diff(x(t),t,t)=(3*cos(a*t+b)^2-1)*c^2*x(t)+3/2*c^2*y(t)*sin(2*(a*t*b)),diff(y(t),t,t)=(3*sin(a*t+b)^2-1)*c^2*y(t)+3/2*c^2*x(t)*sin(2*(a*t*b))},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x''[t]==(3*Cos[a*t+b]^2-1)*c^2*x[t]+3/2*c^2*y[t]*Sin[2*(a*t*b)],y''[t]==(3*Sin[a*t+b]^2-1)*c^2*y[t]+3/2*c^2*x[t]*Sin[2*(a*t*b)]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.9.36 problem 1891
Internal problem ID [9470]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1891.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + 6x(t) + 7y(t) = 0
y′′(t) + 3x(t) + 2y(t) = 2t

3 Solution by Maple
Time used: 0.055 (sec). Leaf size: 64� �
dsolve({diff(x(t),t,t)+6*x(t)+7*y(t)=0,diff(y(t),t,t)+3*x(t)+2*y(t)=2*t},{x(t), y(t)}, singsol=all)� �

x(t) = 14t
9 + c1et + c2 cos (3t) + c3e−t + c4 sin (3t)

y(t) = −c1et +
3c2 cos (3t)

7 − c3e−t + 3c4 sin (3t)
7 − 4t

3

3 Solution by Mathematica
Time used: 0.694 (sec). Leaf size: 121� �
DSolve[{x''[t]+6*x[t]+7*y[t]==0,y''[t]+3*x[t]+2*y[t]==2*t},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
90(9(3c1 − 7c3) cosh(t) + 9(3c2 − 7c4) sinh(t)

+ 7(20t+ 9(c1 + c3) cos(3t) + 3(c2 + c4) sin(3t)))

y(t) → 1
30(−40t+ 9(c1 + c3) cos(3t) + (21c3 − 9c1) cosh(t) + 3(c2 + c4) sin(3t)

+ (21c4 − 9c2) sinh(t))
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53.9.37 problem 1892
Internal problem ID [9471]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1892.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t)− ay′(t) + bx(t) = 0
y′′(t) + ax′(t) + by(t) = 0

3 Solution by Maple
Time used: 0.09 (sec). Leaf size: 868� �
dsolve({diff(x(t),t,t)-a*diff(y(t),t)+b*x(t)=0,diff(y(t),t,t)+a*diff(x(t),t)+b*y(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) = c1e−
√

−2a2−2
√

a2(a2+4b) −4b t

2 + c2e

√
−2a2−2

√
a2(a2+4b) −4b t

2

+ c3e−
√

−2a2+2
√

a2(a2+4b) −4b t

2 + c4e

√
−2a2+2

√
a2(a2+4b) −4b t

2

y(t)

=
c3
(
−2a2 + 2

√
a2 (a2 + 4b) − 4b

) 3
2 e−

√
−2a2+2

√
a2(a2+4b) −4b t

2 − c4
(
−2a2 + 2

√
a2 (a2 + 4b) − 4b

) 3
2 e

√
−2a2+2

√
a2(a2+4b) −4b t

2 + 4
√
−2a2 + 2

√
a2 (a2 + 4b) − 4b e−

√
−2a2+2

√
a2(a2+4b) −4b t

2 c3a
2 − 4

√
−2a2 + 2

√
a2 (a2 + 4b) − 4b e

√
−2a2+2

√
a2(a2+4b) −4b t

2 c4a
2 + c1

(
−2a2 − 2

√
a2 (a2 + 4b) − 4b

) 3
2 e−

√
−2a2−2

√
a2(a2+4b) −4b t

2 + 4 e−
√

−2a2−2
√

a2(a2+4b) −4b t

2

√
−2a2 − 2

√
a2 (a2 + 4b) − 4b c1a

2 − c2
(
−2a2 − 2

√
a2 (a2 + 4b) − 4b

) 3
2 e

√
−2a2−2

√
a2(a2+4b) −4b t

2 − 4 e

√
−2a2−2

√
a2(a2+4b) −4b t

2

√
−2a2 − 2

√
a2 (a2 + 4b) − 4b c2a

2 + 4
√

−2a2 + 2
√
a2 (a2 + 4b) − 4b e−

√
−2a2+2

√
a2(a2+4b) −4b t

2 c3b− 4
√

−2a2 + 2
√

a2 (a2 + 4b) − 4b e

√
−2a2+2

√
a2(a2+4b) −4b t

2 c4b+ 4 e−
√

−2a2−2
√

a2(a2+4b) −4b t

2

√
−2a2 − 2

√
a2 (a2 + 4b) − 4b c1b− 4 e

√
−2a2−2

√
a2(a2+4b) −4b t

2

√
−2a2 − 2

√
a2 (a2 + 4b) − 4b c2b

8ab
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3 Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 714� �
DSolve[{x''[t]-a*y'[t]+b*x[t]==0,y''[t]+a*x'[t]+b*y[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→

(
a2(−c1) + c1

√
a4 + 4a2b − 2ac4

)
cosh

 t

√
−a2 −

√
a4 + 4a2b − 2b√
2

+
(
a2c1 + c1

√
a4 + 4a2b + 2ac4

)
cosh

 t

√
−a2 +

√
a4 + 4a2b − 2b√
2

+

√
2
(
a2c2+c2

√
a4 + 4a2b +2abc3

)
sinh

 t

√
−a2 −

√
a4 + 4a2b − 2b√
2

√
−a2 −

√
a4 + 4a2b − 2b

+

√
2
(
a2(−c2)+c2

√
a4 + 4a2b −2abc3

)
sinh

 t

√
−a2 +

√
a4 + 4a2b − 2b√
2

√
−a2 +

√
a4 + 4a2b − 2b

2
√
a4 + 4a2b

y(t)

→

(
a2(−c3) + c3

√
a4 + 4a2b + 2ac2

)
cosh

 t

√
−a2 −

√
a4 + 4a2b − 2b√
2

+
(
a2c3 + c3

√
a4 + 4a2b − 2ac2

)
cosh

 t

√
−a2 +

√
a4 + 4a2b − 2b√
2

+

√
2
(
a2c4+c4

√
a4 + 4a2b −2abc1

)
sinh

 t

√
−a2 −

√
a4 + 4a2b − 2b√
2

√
−a2 −

√
a4 + 4a2b − 2b

+

√
2
(
a2(−c4)+c4

√
a4 + 4a2b +2abc1

)
sinh

 t

√
−a2 +

√
a4 + 4a2b − 2b√
2

√
−a2 +

√
a4 + 4a2b − 2b

2
√
a4 + 4a2b
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53.9.38 problem 1893
Internal problem ID [9472]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1893.
ODE order: 1.
ODE degree: 1.

Solve

a1x
′′(t) + b1x

′(t) + c1x(t)− Ay′(t) = B eiωt

a2y
′′(t) + b2y

′(t) + c2y(t) + Ax′(t) = 0

3 Solution by Maple
Time used: 0.668 (sec). Leaf size: 1587� �
dsolve({a__1*diff(x(t),t,t)+b__1*diff(x(t),t)+c__1*x(t)-A*diff(y(t),t)=B*exp(I*omega*t),a__2*diff(y(t),t,t)+b__2*diff(y(t),t)+c__2*y(t)+A*diff(x(t),t)=0},{x(t), y(t)}, singsol=all)� �

Expression too large to display

y(t)

= ieiωtωAB
−a1a2ω4 + ia1b2ω3 + ia2b1ω3 + A2ω2 + c2a1ω2 + a2c1ω2 + b2b1ω2 − ib1c2ω − ic1b2ω − c2c1
+ c3eRootOf

(
a1a2_Z4+(a1b2+a2b1)_Z3+

(
A2+a1c2+a2c1+b2b1

)
_Z2+(b1c2+b2c1)_Z+c2c1,index=1

)
t

+ c4eRootOf
(
a1a2_Z4+(a1b2+a2b1)_Z3+

(
A2+a1c2+a2c1+b2b1

)
_Z2+(b1c2+b2c1)_Z+c2c1,index=2

)
t

+ c5eRootOf
(
a1a2_Z4+(a1b2+a2b1)_Z3+

(
A2+a1c2+a2c1+b2b1

)
_Z2+(b1c2+b2c1)_Z+c2c1,index=3

)
t

+ c6eRootOf
(
a1a2_Z4+(a1b2+a2b1)_Z3+

(
A2+a1c2+a2c1+b2b1

)
_Z2+(b1c2+b2c1)_Z+c2c1,index=4

)
t

3 Solution by Mathematica
Time used: 57.005 (sec). Leaf size: 149009� �
DSolve[{a1*x''[t]+b1*x'[t]+c1*x[t]-A*t'[t]==B*Exp[I*\[Omega]*t],a2*y''[t]+b2*y'[t]+c2*y[t]+A*x'[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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53.9.39 problem 1894
Internal problem ID [9473]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1894.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + a(x′(t)− y′(t)) + b1x(t) = c1eiωt

y′′(t) + a(y′(t)− x′(t)) + b2y(t) = c2eiωt

3 Solution by Maple
Time used: 0.545 (sec). Leaf size: 2571� �
dsolve({diff(x(t),t,t)+a*(diff(x(t),t)-diff(y(t),t))+b__1*x(t)=c__1*exp(I*omega*t),diff(y(t),t,t)+a*(diff(y(t),t)-diff(x(t),t))+b__2*y(t)=c__2*exp(I*omega*t)},{x(t), y(t)}, singsol=all)� �

x(t) = ieiωtc1aω + ieiωtc2aω − eiωtω2c1 + eiωtc1b2
−2ia ω3 + iab1ω + iab2ω + ω4 − b1ω2 − b2ω2 + b2b1
+ c3eRootOf

(
_Z4+2a_Z3+(b1+b2)_Z2+(b1a+b2a)_Z+b2b1,index=1

)
t

+ c4eRootOf
(
_Z4+2a_Z3+(b1+b2)_Z2+(b1a+b2a)_Z+b2b1,index=2

)
t

+ c5eRootOf
(
_Z4+2a_Z3+(b1+b2)_Z2+(b1a+b2a)_Z+b2b1,index=3

)
t

+ c6eRootOf
(
_Z4+2a_Z3+(b1+b2)_Z2+(b1a+b2a)_Z+b2b1,index=4

)
t

Expression too large to display

3 Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 2554� �
DSolve[{x''[t]+a*(x'[t]-y'[t])+b1*x[t]==c1*Exp[I*\[Omega]*t],y''[t]+a*(y'[t]-x'[t])+b2*y[t]==c2*Exp[I*\[Omega]*t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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53.9.40 problem 1895
Internal problem ID [9474]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1895.
ODE order: 1.
ODE degree: 1.

Solve

a11x′′(t) + b11x′(t) + c11x(t) + a12y′′(t) + b12y′(t) + c12y(t) = 0
a21x′′(t) + b21x′(t) + c21x(t) + a22y′′(t) + b22y′(t) + c22y(t) = 0

3 Solution by Maple
Time used: 0.151 (sec). Leaf size: 1187� �
dsolve({a11*diff(x(t),t,t)+b11*diff(x(t),t)+c11*x(t)+a12*diff(y(t),t,t)+b12*diff(y(t),t)+c12*y(t)=0,a21*diff(x(t),t,t)+b21*diff(x(t),t)+c21*x(t)+a22*diff(y(t),t,t)+b22*diff(y(t),t)+c22*y(t)=0},{x(t), y(t)}, singsol=all)� �
x(t)

=
4∑

_a=1

eRootOf
(
(a11a22−a21a12 )_Z4+(a11b22−b21a12−b12a21+a22b11 )_Z3+(a11c22−a12c21−a21c12+a22c11+b11b22−b21b12 )_Z2+(b11c22−b12c21−b21c12+b22c11 )_Z+c11c22−c12c21 ,index=_a

)
t_C_a

Expression too large to display

3 Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 6792� �
DSolve[{a11*x''[t]+b11*x'[t]+c11*x[t]+a12*y''[t]+b12*y'[t]+c12*y[t]==0,a21*x''[t]+b21*x'[t]+c21*x[t]+a22*y''[t]+b22*y'[t]+c22*y[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.41 problem 1896
Internal problem ID [9475]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1896.
ODE order: 1.
ODE degree: 1.

Solve

y′′′(t)− y′′(t) + 2x′(t)− x(t) = t

x′′(t)− 2x′(t)− y′(t) + y(t) = 0

3 Solution by Maple
Time used: 0.058 (sec). Leaf size: 75� �
dsolve({diff(x(t),t,t)-2*diff(x(t),t)-diff(y(t),t)+y(t)=0,diff(y(t),t,t,t)-diff(y(t),t,t)+2*diff(x(t),t)-x(t)=t},{x(t), y(t)}, singsol=all)� �

x(t) = −2− c3et − 6c5et −
2 e−tc2

3 − t− 2c4ett− 3c5ett2

y(t) = −2 + c1et + e−tc2 + c3t et + c4ett2 + c5ett3

3 Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 213� �
DSolve[{x''[t]-2*x'[t]-y'[t]+y[t]==0,y'''[t]-y''[t]+2*x'[t]-x[t]==t},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
8e

−t
(
−8et(t+ 2)

+ e2t(c1(2(t− 3)t+7)+ 2t(c2(t+3)− c3(t+1)+ c5(t− 1)+ 2c4)+ c2 + c3 − 2c4 + c5)
+ c1 − c2 − c3 + 2c4 − c5

)
y(t)→ 1

48
(
9(−c1+c2+c3−2c4+c5)e−t+et(c1(9−2(t−3)t(2t−3))−c2(2t(t(2t+9)−9)+9)

+ 2t(c3(t(2t+ 3)− 15)− 6c4(t− 1) + c5((3− 2t)t+ 9)) + 39c3 + 18c4 − 9c5)− 96
)
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53.9.42 problem 1897
Internal problem ID [9476]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1897.
ODE order: 1.
ODE degree: 1.

Solve

2x′′(t) + y′′(t) = 2t
x′′(t) + y′′(t) + y′(t) = sinh (2t)

3 Solution by Maple
Time used: 0.193 (sec). Leaf size: 114� �
dsolve({diff(x(t),t,t)+diff(y(t),t,t)+diff(y(t),t)=sinh(2*t),2*diff(x(t),t,t)+diff(y(t),t,t)=2*t},{x(t), y(t)}, singsol=all)� �

x(t) = t2

4 + t3

6 + t sinh (2t)
4 − 3 cosh (2t)

8 − t cosh (2t)
4

+ sinh (2t)
4 + cosh (2t) c2

4 − c2 sinh (2t)
4 + c3t+ c4

y(t) = −t2

2 + t

2 − sinh (2t)
2 + t cosh (2t)

2 + 3 cosh (2t)
4

− t sinh (2t)
2 + c2 sinh (2t)

2 − cosh (2t) c2
2 + c3 + c1

3 Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 110� �
DSolve[{x''[t]+y''[t]+y'[t]==Sinh[2*t],2*x''[t]+y''[t]==2*t},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
48
(
−3e2t − 6e−2t(2t+ 1− 2c4) + 4t(t(2t+ 3)− 3 + 12c2 + 6c4) + 6 + 48c1 − 12c4

)
y(t) → 1

8e
−2t(4t+ e4t + e2t(−4(t− 1)t− 2 + 8c3 + 4c4) + 2− 4c4

)
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53.9.43 problem 1898
Internal problem ID [9477]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1898.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) + y′′(t)− x(t) = 0
x′′(t)− x′(t) + y′(t) = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 73� �
dsolve({diff(x(t),t,t)-diff(x(t),t)+diff(y(t),t)=0,diff(x(t),t,t)+diff(y(t),t,t)-x(t)=0},{x(t), y(t)}, singsol=all)� �

x(t) =
(
−1
2 −

√
5
2

)
c3e

(√
5 +1

)
t

2 +
(√

5
2 − 1

2

)
c4e−

(√
5 −1

)
t

2 + c1et

y(t) = c2 + c3e
(√

5 +1
)
t

2 + c4e−
(√

5 −1
)
t

2

3 Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 239� �
DSolve[{x''[t]-x'[t]+y'[t]==0,x''[t]+y''[t]-x[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
10e

− 1
2

(√
5 −1

)
t

(
2c1
(
5e

1
2

(
1+

√
5
)
t −

√
5
(
e
√
5 t − 1

))
+ 2

√
5 c2

(
e
√
5 t − 1

)
− c4

((
5 +

√
5
)
e
√
5 t − 10e

1
2

(
1+

√
5
)
t + 5−

√
5
))

y(t) → 1
10

((
5 +

√
5
)
c1 −

(
5 +

√
5
)
c2 − 2

√
5 c4

)
e
− 1

2

(√
5 −1

)
t

+ 1
10

(
−
((√

5 − 5
)
c1
)
+
(√

5 − 5
)
c2 + 2

√
5 c4

)
e

1
2

(
1+

√
5
)
t − c1 + c2 + c3
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53.9.44 problem 1899
Internal problem ID [9478]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1899.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t)
y′(t) = 3x(t)− 2y(t)
z′(t) = 2y(t) + 3z(t)

3 Solution by Maple
Time used: 0.099 (sec). Leaf size: 52� �
dsolve({diff(x(t),t)=2*x(t),diff(y(t),t)=3*x(t)-2*y(t),diff(z(t),t)=2*y(t)+3*z(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c3e2t

y(t) = 3c3e2t
4 + c2e−2t

z(t) = c1e3t −
3c3e2t
2 − 2c2e−2t

5

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 83� �
DSolve[{x'[t]==2*x[t],y'[t]==3*x[t]-2*y[t],z'[t]==2*y[t]+3*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
2t

y(t) → c2e
−2t + 3c1 sinh(t) cosh(t)

z(t) → 1
10e

−2t(−15c1e4t + 2(6c1 + 2c2 + 5c3)e5t + 3c1 − 4c2
)
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53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

53.9.45 problem 1900
Internal problem ID [9479]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1900.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 4x(t)
y′(t) = x(t)− 2y(t)
z′(t) = x(t)− 4y(t) + z(t)

3 Solution by Maple
Time used: 0.103 (sec). Leaf size: 50� �
dsolve({diff(x(t),t)=4*x(t),diff(y(t),t)=x(t)-2*y(t),diff(z(t),t)=x(t)-4*y(t)+z(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c3e4t

y(t) = c3e4t
6 + c2e−2t

z(t) = c3e4t
9 + c1et +

4c2e−2t

3

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 86� �
DSolve[{x'[t]==4*x[t],y'[t]==x[t]-2*y[t],z'[t]==x[t]-4*y[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c1e
4t

y(t) → 1
6e

−2t(c1(e6t − 1
)
+ 6c2

)
z(t) → 1

9e
−2t(c1e6t + (c1 − 12c2 + 9c3)e3t − 2c1 + 12c2

)
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53.9.46 problem 1901
Internal problem ID [9480]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1901.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = y(t)− z(t)
y′(t) = x(t) + y(t)
z′(t) = x(t) + z(t)

3 Solution by Maple
Time used: 0.087 (sec). Leaf size: 48� �
dsolve({diff(x(t),t)=y(t)-z(t),diff(y(t),t)=x(t)+y(t),diff(z(t),t)=x(t)+z(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c2 + c3et

y(t) = c3t et + c1et − c2

z(t) = c3t et + c1et − c3et − c2

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 87� �
DSolve[{x'[t]==y[t]-z[t],y'[t]==x[t]+y[t],z'[t]==x[t]+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → (c2 − c3)
(
et − 1

)
+ c1

y(t) → et((c2 − c3)t+ c1 + c3)− c1 + c2 − c3

z(t) → et(c2(t− 1)− c3(t− 2) + c1)− c1 + c2 − c3
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53.9.47 problem 1902
Internal problem ID [9481]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1902.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = y(t)− z(t)
y′(t) = x(t) + y(t) + t

z′(t) = x(t) + z(t) + t

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 56� �
dsolve({diff(x(t),t)-y(t)+z(t)=0,diff(y(t),t)-x(t)-y(t)=t,diff(z(t),t)-x(t)-z(t)=t},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c2 + c3et

y(t) = c3t et + c1et − c2 − t− 1

z(t) = c3t et + c1et − c3et − c2 − t− 1

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 95� �
DSolve[{x'[t]-y[t]+z[t]==0,y'[t]-x[t]-y[t]==t,z'[t]-x[t]-z[t]==t},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → (c2 − c3)
(
et − 1

)
+ c1

y(t) → −t+ et((c2 − c3)t+ c1 + c3)− 1− c1 + c2 − c3

z(t) → −t+ et(c2(t− 1)− c3(t− 2) + c1)− 1− c1 + c2 − c3
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53.9.48 problem 1903
Internal problem ID [9482]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1903.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = bc(y(t)− z(t))
a

y′(t) = −ca(x(t)− z(t))
b

z′(t) = ab(x(t)− y(t))
c

3 Solution by Maple
Time used: 0.142 (sec). Leaf size: 312� �
dsolve({a*diff(x(t),t)=b*c*(y(t)-z(t)),b*diff(y(t),t)=c*a*(z(t)-x(t)),c*diff(z(t),t)=a*b*(x(t)-y(t))},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c1 + c2 sin
(√

a2 + b2 + c2 t
)
+ c3 cos

(√
a2 + b2 + c2 t

)

y(t) =

−
sin
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c3ac+ sin
(√

a2 + b2 + c2 t
)
c2a

2b− cos
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c2ac+ cos
(√

a2 + b2 + c2 t
)
c3a

2b− c1b
3 − c1b c

2

(b2 + c2) b

z(t)

=
sin
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c3ab− sin
(√

a2 + b2 + c2 t
)
c2a

2c− cos
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c2ab− cos
(√

a2 + b2 + c2 t
)
c3a

2c+ c1b
2c+ c1c

3

(b2 + c2) c
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3 Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 374� �
DSolve[{a*x'[t]==b*c*(y[t]-z[t]),b*y'[t]==c*a*(z[t]-x[t]),c*z'[t]==a*b*(x[t]-y[t])},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→
a(b2(c1 − c2) + c2(c1 − c3)) cos

(
t
√
a2 + b2 + c2

)
+ bc(c2 − c3)

√
a2 + b2 + c2 sin

(
t
√
a2 + b2 + c2

)
+ a(a2c1 + b2c2 + c2c3)

a (a2 + b2 + c2)

y(t)

→
b(a2(c2 − c1) + c2(c2 − c3)) cos

(
t
√
a2 + b2 + c2

)
+ ac(c3 − c1)

√
a2 + b2 + c2 sin

(
t
√
a2 + b2 + c2

)
+ b(a2c1 + b2c2 + c2c3)

b (a2 + b2 + c2)

z(t)

→
c(a2(c3 − c1) + b2(c3 − c2)) cos

(
t
√
a2 + b2 + c2

)
+ ab(c1 − c2)

√
a2 + b2 + c2 sin

(
t
√
a2 + b2 + c2

)
+ c(a2c1 + b2c2 + c2c3)

c (a2 + b2 + c2)
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53.9.49 problem 1904
Internal problem ID [9483]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1904.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = cy(t)− bz(t)
y′(t) = az(t)− cx(t)
z′(t) = bx(t)− ay(t)

3 Solution by Maple
Time used: 0.102 (sec). Leaf size: 312� �
dsolve({diff(x(t),t)=c*y(t)-b*z(t),diff(y(t),t)=a*z(t)-c*x(t),diff(z(t),t)=b*x(t)-a*y(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c1 + c2 sin
(√

a2 + b2 + c2 t
)
+ c3 cos

(√
a2 + b2 + c2 t

)

y(t) =

−
sin
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c3ac+ sin
(√

a2 + b2 + c2 t
)
c2a

2b− cos
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c2ac+ cos
(√

a2 + b2 + c2 t
)
c3a

2b− c1b
3 − c1b c

2

a (b2 + c2)

z(t)

=
sin
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c3ab− sin
(√

a2 + b2 + c2 t
)
c2a

2c− cos
(√

a2 + b2 + c2 t
)√

a2 + b2 + c2 c2ab− cos
(√

a2 + b2 + c2 t
)
c3a

2c+ c1b
2c+ c1c

3

a (b2 + c2)
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3 Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 405� �
DSolve[{x'[t]==c*y[t]-b*z[t],y'[t]==a*z[t]-c*x[t],z'[t]==b*x[t]-a*y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→
(−abc2 + c(cc1 − ac3) + b2c1) cosh

(
t
√
−a2 − b2 − c2

)
+

√
−a2 − b2 − c2 (bc3 − cc2) sinh

(
t
√
−a2 − b2 − c2

)
+ a(ac1 + bc2 + cc3)

a2 + b2 + c2

y(t)

→
(a2c2 − abc1 + c(cc2 − bc3)) cosh

(
t
√
−a2 − b2 − c2

)
+

√
−a2 − b2 − c2 (cc1 − ac3) sinh

(
t
√
−a2 − b2 − c2

)
+ b(ac1 + bc2 + cc3)

a2 + b2 + c2

z(t)

→
(c3(a2 + b2)− c(ac1 + bc2)) cosh

(
t
√
−a2 − b2 − c2

)
+

√
−a2 − b2 − c2 (ac2 − bc1) sinh

(
t
√
−a2 − b2 − c2

)
+ c(ac1 + bc2 + cc3)

a2 + b2 + c2
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53.9.50 problem 1905
Internal problem ID [9484]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1905.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = h(t)y(t)− g(t)z(t)
y′(t) = f(t)z(t)− h(t)x(t)
z′(t) = x(t)g(t)− y(t)f(t)

7 Solution by Maple� �
dsolve({diff(x(t),t)=h(t)*y(t)-g(t)*z(t),diff(y(t),t)=f(t)*z(t)-h(t)*x(t),diff(z(t),t)=g(t)*x(t)-f(t)*y(t)},{x(t), y(t), z(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==h[t]*y[t]-g[t]*z[t],y'[t]==f[t]*z[t]-h[t]*x[t],z'[t]==g[t]*x[t]-f[t]*y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.9.51 problem 1906
Internal problem ID [9485]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1906.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)− z(t)
y′(t) = y(t) + z(t)− x(t)
z′(t) = z(t) + x(t)− y(t)

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 128� �
dsolve({diff(x(t),t)=x(t)+y(t)-z(t),diff(y(t),t)=y(t)+z(t)-x(t),diff(z(t),t)=z(t)+x(t)-y(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = et
(
sin
(√

3 t
)
c2 + cos

(√
3 t
)
c3 + c1

)

y(t)

= −
et
(√

3 sin
(√

3 t
)
c3 −

√
3 cos

(√
3 t
)
c2 + sin

(√
3 t
)
c2 + cos

(√
3 t
)
c3 − 2c1

)
2

z(t)=
et
(√

3 sin
(√

3 t
)
c3 −

√
3 cos

(√
3 t
)
c2 − sin

(√
3 t
)
c2 − cos

(√
3 t
)
c3 + 2c1

)
2
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3 Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 176� �
DSolve[{x'[t]==x[t]+y[t]-z[t],y'[t]==y[t]+z[t]-x[t],z'[t]==z[t]+x[t]-y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → 1
3e

t
(
(2c1 − c2 − c3) cos

(√
3 t
)
+

√
3 (c2 − c3) sin

(√
3 t
)
+ c1 + c2 + c3

)
y(t) → 1

3e
t
(
−(c1 − 2c2 + c3) cos

(√
3 t
)
+

√
3 (c3 − c1) sin

(√
3 t
)
+ c1 + c2 + c3

)
z(t) → 1

3e
t
(
−(c1 + c2 − 2c3) cos

(√
3 t
)
+

√
3 (c1 − c2) sin

(√
3 t
)
+ c1 + c2 + c3

)
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53.9.52 problem 1907
Internal problem ID [9486]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1907.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −3x(t) + 48y(t)− 28z(t)
y′(t) = −4x(t) + 40y(t)− 22z(t)
z′(t) = −6x(t) + 57y(t)− 31z(t)

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 66� �
dsolve({diff(x(t),t)=-3*x(t)+48*y(t)-28*z(t),diff(y(t),t)=-4*x(t)+40*y(t)-22*z(t),diff(z(t),t)=-6*x(t)+57*y(t)-31*z(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c1e3t + c2et + c3e2t

y(t) = c1e3t +
2c2et
3 + c3e2t

4

z(t) = 3c1e3t
2 + c2et +

c3e2t
4

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 156� �
DSolve[{x'[t]==-3*x[t]+48*y[t]-28*z[t],y'[t]==-4*x[t]+40*y[t]-22*z[t],z'[t]==-6*x[t]+57*y[t]-31*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et
(
c1
(
3− 2e2t

)
+ 2
(
et − 1

) (
3c2
(
3et + 5

)
− c3

(
5et + 9

)))
y(t) → et

(
(3c2 − 2c3)et − 2(c1 − 9c2 + 5c3)e2t + 2(c1 − 10c2 + 6c3)

)
z(t) → et

(
(3c2 − 2c3)et − 3(c1 − 9c2 + 5c3)e2t + 3(c1 − 10c2 + 6c3)

)
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53.9.53 problem 1908
Internal problem ID [9487]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1908.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 6x(t)− 72y(t) + 44z(t)
y′(t) = 4x(t)− 4y(t) + 26z(t)
z′(t) = 6x(t)− 63y(t) + 38z(t)

3 Solution by Maple
Time used: 0.765 (sec). Leaf size: 2943� �
dsolve({diff(x(t),t)=6*x(t)-72*y(t)+44*z(t),diff(y(t),t)=4*x(t)-4*y(t)+26*z(t),diff(z(t),t)=6*x(t)-63*y(t)+38*z(t)},{x(t), y(t), z(t)}, singsol=all)� �
x(t)

= c2e

(
−3542+

(
263474+18

√
351406311

) 2
3 +80

(
263474+18

√
351406311

) 1
3
)
t

6
(
263474+18

√
351406311

) 1
3 sin


((

263474 + 18
√
351406311

) 2
3 + 3542

)
t
√
3 4 1

3

12
(
131737 + 9

√
351406311

) 1
3



+c3e

(
−3542+

(
263474+18

√
351406311

) 2
3 +80

(
263474+18

√
351406311

) 1
3
)
t

6
(
263474+18

√
351406311

) 1
3 cos


((

263474 + 18
√
351406311

) 2
3 + 3542

)
t
√
3 4 1

3

12
(
131737 + 9

√
351406311

) 1
3



+ c1e
−

((
263474+18

√
351406311

) 2
3 −40

(
263474+18

√
351406311

) 1
3 −3542

)
t

3
(
263474+18

√
351406311

) 1
3

Expression too large to display

Expression too large to display
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3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 551� �
DSolve[{x'[t]==6*x[t]-72*y[t]+44*z[t],y'[t]==4*x[t]-4*y[t]+26*z[t],z'[t]==6*x[t]-63*y[t]+38*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −36c2RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

2#1e#1t + e#1t

3#12 − 80#1+ 1714
&
]

+ 4c3RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

11#1e#1t − 424e#1t

3#12 − 80#1+ 1714
&
]

+ c1RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

#12e#1t − 34#1e#1t + 1486e#1t

3#12 − 80#1+ 1714
&
]

y(t) → 4c1RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

#1e#1t + e#1t

3#12 − 80#1+ 1714
&
]

+ 2c3RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

13#1e#1t + 10e#1t

3#12 − 80#1+ 1714
&
]

+ c2RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

#12e#1t − 44#1e#1t − 36e#1t

3#12 − 80#1+ 1714
&
]

z(t) → 6c1RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

#1e#1t − 38e#1t

3#12 − 80#1+ 1714
&
]

− 9c2RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

7#1e#1t + 6e#1t

3#12 − 80#1+ 1714
&
]

+ c3RootSum
[
#13 − 40#12 + 1714#1+ 1404&,

#12e#1t − 2#1e#1t + 264e#1t

3#12 − 80#1+ 1714
&
]
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53.9.54 problem 1909
Internal problem ID [9488]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1909.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = ax(t) + gy(t) + βz(t)
y′(t) = gx(t) + by(t) + αz(t)
z′(t) = βx(t) + αy(t) + cz(t)

3 Solution by Maple
Time used: 8.405 (sec). Leaf size: 33085� �
dsolve({diff(x(t),t)=a*x(t)+g*y(t)+beta*z(t),diff(y(t),t)=g*x(t)+b*y(t)+alpha*z(t),diff(z(t),t)=beta*x(t)+alpha*y(t)+c*z(t)},{x(t), y(t), z(t)}, singsol=all)� �

Expression too large to display

Expression too large to display

Expression too large to display
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3 Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 1639� �
DSolve[{x'[t]==a*x[t]+g*y[t]+\[Beta]*z[t],y'[t]==g*x[t]+b*y[t]+\[Alpha]*z[t],z'[t]==\[Beta]*x[t]+\[Alpha]*y[t]+c*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → −c3RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−bβe#1t + αge#1t +#1βe#1t

−3#12 + 2#1a+ 2#1b+ 2#1c+ α2 − ab− ac+ β2 − bc+ g2
&
]

+ c2RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−cge#1t +#1ge#1t + αβe#1t

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

+ c1RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
#12e#1t + bce#1t −#1be#1t −#1ce#1t + α2(−e#1t)

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

y(t) → c1RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2 −#1bc

+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−cge#1t +#1ge#1t + αβe#1t

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

+ c3RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−aαe#1t + βge#1t +#1αe#1t

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

+ c2RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
#12e#1t + ace#1t −#1ae#1t −#1ce#1t + β2(−e#1t)

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

z(t) → −c1RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−bβe#1t + αge#1t +#1βe#1t

−3#12 + 2#1a+ 2#1b+ 2#1c+ α2 − ab− ac+ β2 − bc+ g2
&
]

+ c2RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
−aαe#1t + βge#1t +#1αe#1t

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]

+ c3RootSum
[
−#13 +#12a+#12b+#12c+#1α2 −#1ab−#1ac+#1β2

−#1bc+#1g2 − aα2 + abc− bβ2 − cg2

+ 2αβg&,
#12e#1t + abe#1t −#1ae#1t −#1be#1t + g2

(
−e#1t)

3#12 − 2#1a− 2#1b− 2#1c− α2 + ab+ ac− β2 + bc− g2
&
]
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53.9.55 problem 1910
Internal problem ID [9489]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1910.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = 2x(t)− t

t

y′(t) = −x(t)− t2y(t)− t

t3

z′(t) = −x(t)− t2y(t) + t3z(t) + t

t4

3 Solution by Maple
Time used: 0.086 (sec). Leaf size: 37� �
dsolve({t*diff(x(t),t)=2*x(t)-t,t^3*diff(y(t),t)=-x(t)+t^2*y(t)+t,t^4*diff(z(t),t)=-x(t)-t^2*y(t)+t^3*z(t)+t},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c3t
2 + t

y(t) = c2t+ c3

z(t) = c1t
2 + c2t+ c3

t

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 39� �
DSolve[{t*x'[t]==2*x[t]-t,t^3*y'[t]==-x[t]+t^2*y[t]+t,t^4*z'[t]==-x[t]-t^2*y[t]+t^3*z[t]+t},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → t(1 + c3t)

y(t) → c2t+ c3

z(t) → c1t+
c3
t
+ c2
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53.9.56 problem 1911
Internal problem ID [9490]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1911.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −bc(z(t)− y(t))
at

y′(t) = ca(z(t)− x(t))
bt

z′(t) = ab(x(t)− y(t))
ct

3 Solution by Maple
Time used: 0.104 (sec). Leaf size: 322� �
dsolve({a*t*diff(x(t),t)=b*c*(y(t)-z(t)),b*t*diff(y(t),t)=c*a*(z(t)-x(t)),c*t*diff(z(t),t)=a*b*(x(t)-y(t))},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c1 + c2 sin
(√

a2 + b2 + c2 ln(t)
)
+ c3 cos

(√
a2 + b2 + c2 ln(t)

)

y(t)

=

√
a2 + b2 + c2 cos

(√
a2 + b2 + c2 ln(t)

)
c2ac−

√
a2 + b2 + c2 sin

(√
a2 + b2 + c2 ln(t)

)
c3ac− cos

(√
a2 + b2 + c2 ln(t)

)
c3a

2b− sin
(√

a2 + b2 + c2 ln(t)
)
c2a

2b+ c1b
3 + c1b c

2

b (b2 + c2)

z(t) =

−

√
a2 + b2 + c2 cos

(√
a2 + b2 + c2 ln(t)

)
c2ab−

√
a2 + b2 + c2 sin

(√
a2 + b2 + c2 ln(t)

)
c3ab+ cos

(√
a2 + b2 + c2 ln(t)

)
c3a

2c+ sin
(√

a2 + b2 + c2 ln(t)
)
c2a

2c− c1b
2c− c1c

3

(b2 + c2) c
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3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 692� �
DSolve[{a*t*x'[t]==b*c*(y[t]-z[t]),b*t*y'[t]==c*a*(z[t]-x[t]),c*t*z'[t]==a*b*(x[t]-y[t])},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→
t−i

√
a2+b2+c2

(
−ibc(c2 − c3)

√
a2 + b2 + c2

(
−1 + t2i

√
a2+b2+c2

)
+ a
(
2(b2c2 + c2c3) ti

√
a2+b2+c2 + (b2(c1 − c2) + c2(c1 − c3)) t2i

√
a2+b2+c2 + b2c1 − b2c2 + c2c1 − c2c3

)
+ 2a3c1ti

√
a2+b2+c2

)
2a (a2 + b2 + c2)

y(t)

→
t−i

√
a2+b2+c2

(
a2b

(
c2
(
1 + t2i

√
a2+b2+c2

)
− c1

(
−1 + ti

√
a2+b2+c2

)2)
+ iac(c1 − c3)

√
a2 + b2 + c2

(
−1 + t2i

√
a2+b2+c2

)
+ b
(
2(b2c2 + c2c3) ti

√
a2+b2+c2 + c2(c2 − c3)t2i

√
a2+b2+c2 + c2(c2 − c3)

))
2b (a2 + b2 + c2)

z(t)

→
t−i

√
a2+b2+c2

(
a2c

(
c3
(
1 + t2i

√
a2+b2+c2

)
− c1

(
−1 + ti

√
a2+b2+c2

)2)
− iab(c1 − c2)

√
a2 + b2 + c2

(
−1 + t2i

√
a2+b2+c2

)
+ c
(
2(b2c2 + c2c3) ti

√
a2+b2+c2 − b2(c2 − c3)t2i

√
a2+b2+c2 + b2(c3 − c2)

))
2c (a2 + b2 + c2)
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53.9.57 problem 1912
Internal problem ID [9491]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 8, system of first order odes
Problem number: 1912.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) = ax2(t) + bx3(t) cos (ct) + bx4(t) sin (ct)

x′
2(t) = −ax1(t) + bx3(t) sin (ct)− bx4(t) cos (ct)

x′
3(t) = −bx1(t) cos (ct)− bx2(t) sin (ct) + ax4(t)

x′
4(t) = −bx1(t) sin (ct) + bx2(t) cos (ct)− ax3(t)

3 Solution by Maple
Time used: 0.762 (sec). Leaf size: 10632� �
dsolve({diff(x__1(t),t)=a*x__2(t)+b*x__3(t)*cos(c*t)+b*x__4(t)*sin(c*t),diff(x__2(t),t)=-a*x__1(t)+b*x__3(t)*sin(c*t)-b*x__4(t)*cos(c*t),diff(x__3(t),t)=-b*x__1(t)*cos(c*t)-b*x__2(t)*sin(c*t)+a*x__4(t),diff(x__4(t),t)=-b*x__1(t)*sin(c*t)+b*x__2(t)*cos(c*t)-a*x__3(t)},{x__1(t), x__2(t), x__3(t), x__4(t)}, singsol=all)� �

x1(t) = c2 + c3 sin (tc) + c4 cos (tc)

x2(t) = − cos (tc) c3 + sin (tc) c4 + c1

x3(t) =
b(cos (tc) c1a− sin (tc) c2a− c3a− cc3)

a (a+ c)

x4(t) =
b(cos (tc) c2a+ sin (tc) c1a+ c4a+ c4c)

a (a+ c)

x1(t) = c1e−
√

−4a2−4ca−4b2−2c2−2
√

c2(4a2+4ca+4b2+c2) t

2

+ c2e

√
−4a2−4ca−4b2−2c2−2

√
c2(4a2+4ca+4b2+c2) t

2

+ c3e−
√

−4a2−4ca−4b2−2c2+2
√

c2(4a2+4ca+4b2+c2) t

2

+ c4e

√
−4a2−4ca−4b2−2c2+2

√
c2(4a2+4ca+4b2+c2) t

2

Expression too large to display
Expression too large to display
Expression too large to display

12119



53.9. Chapter 8, system of first order odes CHAPTER 53. DIFFERENTIAL . . .

3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 700� �
DSolve[{x1'[t]==a*x2[t]+b*x3[t]*Cos[c*t]+b*x4[t]*Sin[c*t],x2'[t]==-a*x1[t]+b*x3[t]*Sin[c*t]-b*x4[t]*Cos[c*t],x3'[t]==-b*x1[t]*Cos[c*t]-b*x2[t]*Sin[c*t]+a*x4[t],x4'[t]==-b*x1[t]*Sin[c*t]+b*x2[t]*Cos[c*t]-a*x3[t]},{x1[t],x2[t],x3[t],x4[t]},t,IncludeSingularSolutions -> True]� �

x1(t) → c3 cos
(
1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ c1 cos

(
1
2t
(√

(2a+ c)2 + 4b2 + c
))

+ c4 sin
(
1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ c2 sin

(
1
2t
(√

(2a+ c)2 + 4b2 + c
))

x2(t) → −c4 cos
(
1
2t
(
c−

√
(2a+ c)2 + 4b2

))
− c2 cos

(
1
2t
(√

(2a+ c)2 + 4b2 + c
))

+ c3 sin
(
1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ c1 sin

(
1
2t
(√

(2a+ c)2 + 4b2 + c
))

x3(t)

→
1
2c2
(√

(2a+ c)2 + 4b2 + 2a+ c
)
cos
(

1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ 1

2c4
(
−
√
(2a+ c)2 + 4b2 + 2a+ c

)
cos
(

1
2t
(√

(2a+ c)2 + 4b2 + c
))

+ 1
2c1
(√

(2a+ c)2 + 4b2 + 2a+ c
)
sin
(

1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ 1

2c3
(
−
√
(2a+ c)2 + 4b2 + 2a+ c

)
sin
(

1
2t
(√

(2a+ c)2 + 4b2 + c
))

b

x4(t)

→
−1

2c1
(√

(2a+ c)2 + 4b2 + 2a+ c
)
cos
(

1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ 1

2c3
(√

(2a+ c)2 + 4b2 − 2a− c
)
cos
(

1
2t
(√

(2a+ c)2 + 4b2 + c
))

+ 1
2c2
(√

(2a+ c)2 + 4b2 + 2a+ c
)
sin
(

1
2t
(
c−

√
(2a+ c)2 + 4b2

))
+ 1

2c4
(
−
√

(2a+ c)2 + 4b2 + 2a+ c
)
sin
(

1
2t
(√

(2a+ c)2 + 4b2 + c
))

b
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53.10.1 problem 1913
Internal problem ID [9492]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1913.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t) (x(t) + y(t))
y′(t) = y(t) (x(t) + y(t))

3 Solution by Maple
Time used: 0.098 (sec). Leaf size: 54� �
dsolve({diff(x(t),t)=-x(t)*(x(t)+y(t)),diff(y(t),t)=y(t)*(x(t)+y(t))},{x(t), y(t)}, singsol=all)� �

{x(t) = 0}{
y(t) = 1

c1 − t

}

x(t) =
tanh

(
c2+t
c1

)
c1

{
y(t) = −

x(t)2 + d
dt
x(t)

x(t)

}

3 Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 52� �
DSolve[{x'[t]==-x[t]*(x[t]+y[t]),y'[t]==y[t]*(x[t]+y[t])},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

y(t) → −
√
c1 cot (√c1 (t− c2))

x(t) → −
√
c1 tan (√c1 (t− c2))
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53.10.2 problem 1914
Internal problem ID [9493]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1914.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = (ay(t) + b)x(t)
y′(t) = (cx(t) + d) y(t)

3 Solution by Maple
Time used: 0.308 (sec). Leaf size: 92� �
dsolve({diff(x(t),t)=(a*y(t)+b)*x(t),diff(y(t),t)=(c*x(t)+d)*y(t)},{x(t), y(t)}, singsol=all)� �

{x(t) = 0}

{y(t) = c1edt}

x(t) = RootOf

−

∫ _Z 1

b_a
(
LambertW

(
e
c_a
b _a

d
b e

c1
b e−1

b

)
+ 1
)d_a

+ t+ c2


{

y(t) =
−bx(t) + d

dt
x(t)

ax(t)

}
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3 Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 201� �
DSolve[{x'[t]==(a*y[t]+b)*x[t],y'[t]==(c*x[t]+d)*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
y(t)

→

bProductLog



aInverseFunction


∫#1
1

1

K[1]

ProductLog
ae

c1
b

+ cK[1]
b K[1]

d
b

b

+1


dK[1]&

[bt+c2]
d
b exp



cInverseFunction


∫#1
1

1

K[1]

ProductLog
ae

c1
b

+ cK[1]
b K[1]

d
b

b

+1


dK[1]&


[bt+c2]+c1

b


b


a

x(t) → InverseFunction

∫ #1

1

1

K[1]
(
ProductLog

(
ae

c1
b

+ cK[1]
b K[1]

d
b

b

)
+ 1
)dK[1]&

 [bt+ c2]
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53.10.3 problem 1915
Internal problem ID [9494]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1915.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) (a(px(t) + qy(t)) + α)
y′(t) = y(t) (β + b(px(t) + qy(t)))

7 Solution by Maple� �
dsolve({diff(x(t),t)=x(t)*(a*(p*x(t)+q*y(t))+alpha),diff(y(t),t)=y(t)*(beta+b*(p*x(t)+q*y(t)))},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*(a*(p*x[t]+q*y[t])+\[Alpha]),y'[t]==y[t]*(\[Beta]+b*(p*x[t]+q*y[t]))},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Timed out
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53.10.4 problem 1916
Internal problem ID [9495]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1916.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = h(a− x(t)) (c− x(t)− y(t))
y′(t) = k(b− y(t)) (c− x(t)− y(t))

3 Solution by Maple
Time used: 0.356 (sec). Leaf size: 237� �
dsolve({diff(x(t),t)=h*(a-x(t))*(c-x(t)-y(t)),diff(y(t),t)=k*(b-y(t))*(c-x(t)-y(t))},{x(t), y(t)}, singsol=all)� �

{x(t) = a}{
y(t) = −a eac1k+akt+bc1k+bkt−cc1k−ckt − c eac1k+akt+bc1k+bkt−cc1k−ckt + b

−1 + eac1k+akt+bc1k+bkt−cc1k−ckt

}

x(t)=RootOf

−

∫ _Z (_a − a)−
k
h(

(_a − a)−
k
h h_a + (_a − a)−

k
h hb− (_a − a)−

k
h hc+ c1

)
(_a − a)

d_a


+ t+ c2

{
y(t) =

x(t)ah− ach− x(t)2h+ x(t)ch+ d
dt
x(t)

hx(t)− ah

}
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3 Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 277� �
DSolve[{x'[t]==h*(a-x[t])*(c-x[t]-y[t]),y'[t]==k*(b-y[t])*(c-x[t]-y[t])},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

y(t) → b+ c1

h

a

−InverseFunction

∫ #1

1

(h(a−K[1])) k
h

(a−K[1])
(
c1(ah− hK[1]) k

h (h(a−K[1])) k
h − c(h(a−K[1])) k

h +K[1](h(a−K[1])) k
h + b(ah− hK[1]) k

h

)dK[1]&

 [−ht+c2]

 k
h

x(t)

→ InverseFunction

∫ #1

1

(h(a−K[1])) k
h

(a−K[1])
(
c1(ah− hK[1]) k

h (h(a−K[1])) k
h − c(h(a−K[1])) k

h +K[1](h(a−K[1])) k
h + b(ah− hK[1]) k

h

)dK[1]&

 [−ht

+ c2]
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53.10.5 problem 1917
Internal problem ID [9496]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1917.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = y(t)2 − cos (x(t))
y′(t) = −y(t) sin (x(t))

3 Solution by Maple
Time used: 0.883 (sec). Leaf size: 108� �
dsolve({diff(x(t),t)=y(t)^2-cos(x(t)),diff(y(t),t)=-y(t)*sin(x(t))},{x(t), y(t)}, singsol=all)� �
x(t)

=RootOf

−2

∫ _Z 1
− tan

(
RootOf

(
−3
√
− (cos2 (_f )) ln

(
9(cos2(_f ))
4 cos(_Z)2

)
+ 3c1

√
− (cos2 (_f )) + 2_Z cos (_f )

))√
−4 cos (2_f )− 4− (cos2 (_f )) + cos (_f )

d_f


+ t+ c2



y(t) =
√

d

dt
x(t) + cos (x(t))

y(t) = −
√

d

dt
x(t) + cos (x(t))

3 Solution by Mathematica
Time used: 2.72 (sec). Leaf size: 3402� �
DSolve[{x'[t]==y[t]^2-Cos[x[t]],y'[t]==-y[t]*Sin[x[t]]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Too large to display
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53.10.6 problem 1918
Internal problem ID [9497]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1918.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)y(t)2 + x(t) + y(t)
y′(t) = x(t)2y(t)− x(t)− y(t)

7 Solution by Maple� �
dsolve({diff(x(t),t)=-x(t)*y(t)^2+x(t)+y(t),diff(y(t),t)=x(t)^2*y(t)-x(t)-y(t)},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==-x[t]*y[t]^2+x[t]+y[t],y'[t]==x[t]^2*y[t]-x[t]-y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.7 problem 1919
Internal problem ID [9498]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1919.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) + y(t)− x(t)
(
x(t)2 + y(t)2

)
y′(t) = −x(t) + y(t)− y(t)

(
x(t)2 + y(t)2

)
7 Solution by Maple� �
dsolve({diff(x(t),t)=x(t)+y(t)-x(t)*(x(t)^2+y(t)^2),diff(y(t),t)=-x(t)+y(t)-y(t)*(x(t)^2+y(t)^2)},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]+y[t]-x[t]*(x[t]^2+y[t]^2),y'[t]==-x[t]+y[t]-y[t]*(x[t]^2+y[t]^2)},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.8 problem 1920
Internal problem ID [9499]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1920.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t) + x(t)
(
x(t)2 + y(t)2 − 1

)
y′(t) = x(t) + y(t)

(
x(t)2 + y(t)2 − 1

)
7 Solution by Maple� �
dsolve({diff(x(t),t)=-y(t)+x(t)*(x(t)^2+y(t)^2-1),diff(y(t),t)=x(t)+y(t)*(x(t)^2+y(t)^2-1)},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==-y[t]+x[t]*(x[t]^2+y[t]^2-1),y'[t]==x[t]+y[t]*(x[t]^2+y[t]^2-1)},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.9 problem 1921
Internal problem ID [9500]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1921.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t)
(
x(t)2 + y(t)2

)
y′(t) =

 x(t)2 + y(t)2 2x(t) ≤ x(t)2 + y(t)2(
x(t)
2 − y(t)2

2x(t)

)
(x(t)2 + y(t)2) otherwise

7 Solution by Maple� �
dsolve({diff(x(t),t)=-y(t)*(x(t)^2+y(t)^2),diff(y(t),t)=piecewise((x(t)^2+y(t)^2)>=2*x(t),(x(t)^2+y(t)^2),(x(t)/2-y(t)^2/(2*x(t)))*(x(t)^2+y(t)^2))},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==-y[t]*(x[t]^2+y[t]^2),y'[t]==Piecewise[{{(x[t]^2+y[t]^2),(x[t]^2+y[t]^2)>=2*x[t]},{(x[t]/2-y[t]^2/(2*x[t]))*(x[t]^2+y[t]^2),True}}]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.10 problem 1922
Internal problem ID [9501]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1922.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −y(t) +

 x(t) (x(t)2 + y(t)2 − 1) sin
(

1
x(t)2+y(t)2

)
x(t)2 + y(t)2 6= 1

0 otherwise


y′(t) = x(t) +

 y(t) (x(t)2 + y(t)2 − 1) sin
(

1
x(t)2+y(t)2

)
x(t)2 + y(t)2 6= 1

0 otherwise


7 Solution by Maple� �
dsolve({diff(x(t),t)=-y(t)+piecewise((x(t)^2+y(t)^2)<>1,x(t)*(x(t)^2+y(t)^2-1)*sin(1/(x(t)^2+y(t)^2))),diff(y(t),t)=x(t)+piecewise((x(t)^2+y(t)^2)<>1,y(t)*(x(t)^2+y(t)^2-1)*sin(1/(x(t)^2+y(t)^2)))},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t] == -y[t] + Piecewise[{{x[t]*(x[t]^2 + y[t]^2 - 1)*Sin[1/(x[t]^2 + y[t]^2)], (x[t]^2 + y[t]^2) != 1}, {0, True}}],y'[t] == x[t] + Piecewise[{{y[t]*(x[t]^2 + y[t]^2 - 1)*Sin[1/(x[t]^2 + y[t]^2)], (x[t]^2 + y[t]^2) != 1}, {0, True}}]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.11 problem 1923
Internal problem ID [9502]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1923.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)t− y(t)
t2 + 1

y′(t) = −x(t) + y(t)t
t2 + 1

3 Solution by Maple
Time used: 0.036 (sec). Leaf size: 35� �
dsolve({(t^2+1)*diff(x(t),t)=-t*x(t)+y(t),(t^2+1)*diff(y(t),t)=-x(t)-t*y(t)},{x(t), y(t)}, singsol=all)� �

x(t) = c1t+ c2
t2 + 1

y(t) = −c2t+ c1
t2 + 1

3 Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39� �
DSolve[{(t^2+1)*x'[t]==-t*x[t]+y[t],(t^2+1)*y'[t]==-x[t]-t*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → c2t+ c1
t2 + 1

y(t) → c2 − c1t

t2 + 1
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53.10.12 problem 1924
Internal problem ID [9503]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1924.
ODE order: 1.
ODE degree: 1.

Solve (
x(t)2 + y(t)2 − t2

)
x′(t) = −2x(t)t(

x(t)2 + y(t)2 − t2
)
y′(t) = −2ty(t)

3 Solution by Maple
Time used: 0.499 (sec). Leaf size: 186� �
dsolve({(x(t)^2+y(t)^2-t^2)*diff(x(t),t)=-2*t*x(t),(x(t)^2+y(t)^2-t^2)*diff(y(t),t)=-2*t*y(t)},{x(t), y(t)}, singsol=all)� �

{x(t) = 0}y(t) =
1 +

√
−4c21t2 + 1
2c1

, y(t) = −
−1 +

√
−4c21t2 + 1
2c1


x(t) = −

−c1 +
√
−2c2t2 + c21

2c2
, x(t) =

c1 +
√

−2c2t2 + c21

2c2

y(t) =

√
−
(

d

dt
x(t)

)(
x(t)2

(
d

dt
x(t)

)
− t2

(
d

dt
x(t)

)
+ 2x(t)t

)
d
dt
x(t)

, y(t) =

−

√
−
(

d

dt
x(t)

)(
x(t)2

(
d

dt
x(t)

)
− t2

(
d

dt
x(t)

)
+ 2x(t)t

)
d
dt
x(t)
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3 Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 179� �
DSolve[{(x[t]^2+y[t]^2-t^2)*x'[t]==-2*t*x[t],(x[t]^2+y[t]^2-t^2)*y'[t]==-2*t*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

y(t) →
c1
(
ec2 −

√
e2c2 − 4 (1 + c12) t2

)
2 (1 + c12)

x(t) → ec2 −
√

e2c2 − 4 (1 + c12) t2
2 (1 + c12)

y(t) →
c1
(√

e2c2 − 4 (1 + c12) t2 + ec2
)

2 (1 + c12)

x(t) →
√

e2c2 − 4 (1 + c12) t2 + ec2

2 (1 + c12)
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53.10.13 problem 1925
Internal problem ID [9504]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1925.
ODE order: 1.
ODE degree: 1.

Solve

x′(t)y′(t) + y′(t)t− y(t) = 0
x′(t)2 + tx′(t) + ay′(t)− x(t) = 0

3 Solution by Maple
Time used: 0.265 (sec). Leaf size: 220� �
dsolve({diff(x(t),t)^2+t*diff(x(t),t)+a*diff(y(t),t)-x(t)=0,diff(x(t),t)*diff(y(t),t)+t*diff(y(t),t)-y(t)=0},{x(t), y(t)}, singsol=all)� �

{
x(t) = −t2

3

}
{
y(t) = − t3

27a

}

{x(t) = c1t+ c2}{
y(t) =

−
(

d
dt
x(t)

)3 − 2
(

d
dt
x(t)

)2
t− t2

(
d
dt
x(t)

)
+ x(t)

(
d
dt
x(t)

)
+ x(t)t

a

}

x(t) = −5t2
12 −

t
(
−t−

√
3 c1

)
6 + c21

4 , x(t) = −5t2
12 −

t
(
−t+

√
3 c1

)
6

+ c21
4 , x(t) = −5t2

12 +
t
(
t−

√
3 c1

)
6 + c21

4 , x(t) = −5t2
12 +

t
(
t+

√
3 c1

)
6 + c21

4

{
y(t) = −

−2t2
(

d
dt
x(t)

)
− 2t3 − 6x(t)

(
d
dt
x(t)

)
− 7x(t)t

9a

}
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3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27� �
DSolve[{x'[t]^2+t*x'[t]+a*y'[t]-x[t]==0,x'[t]*y'[t]+t*y'[t]-y[t]==0},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → ac2 + c1(t+ c1)

y(t) → c2(t+ c1)
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53.10.14 problem 1926
Internal problem ID [9505]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1926.
ODE order: 1.
ODE degree: 1.

Solve

x(t) = tx′(t) + f(x′(t), y′(t))
y(t) = y′(t)t+ g(x′(t), y′(t))

3 Solution by Maple
Time used: 0.168 (sec). Leaf size: 96� �
dsolve({x(t)=t*diff(x(t),t)+f(diff(x(t),t),diff(y(t),t)),y(t)=t*diff(y(t),t)+g(diff(x(t),t),diff(y(t),t))},{x(t), y(t)}, singsol=all)� �

∫
RootOf

(
g

(
_Z , d

dt
y(t)

)
− y(t) + t

(
d

dt
y(t)

))
dt+ c1

= RootOf
(
g

(
_Z , d

dt
y(t)

)
− y(t) + t

(
d

dt
y(t)

))
t

+ f

(
RootOf

(
g

(
_Z , d

dt
y(t)

)
− y(t) + t

(
d

dt
y(t)

))
,
d

dt
y(t)

)

x(t) =
∫

RootOf
(
g

(
_Z , d

dt
y(t)

)
− y(t) + t

(
d

dt
y(t)

))
dt+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28� �
DSolve[{x[t]==t*x'[t]+f[x'[t],y'[t]],y[t]==t*y'[t]+g[x'[t],y'[t]]},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �

x(t) → f(c1, c2) + c1t

y(t) → g(c1, c2) + c2t
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53.10.15 problem 1927
Internal problem ID [9506]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1927.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) = a e2x(t) − e−x(t) + e−2x(t)(cos2 (y(t)))
y′′(t) = e−2x(t) sin (y(t)) cos (y(t))− sin (y(t))

cos (y(t))3

7 Solution by Maple� �
dsolve({diff(x(t),t,t)=a*exp(2*x(t))-exp(-x(t))+exp(-2*x(t))*cos(y(t))^2,diff(y(t),t,t)=exp(-2*x(t))*sin(y(t))*cos(y(t))-sin(y(t))/cos(y(t))^3},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x''[t]==a*Exp[2*x[t]]-Exp[-x[t]]+Exp[-2*x[t]]*Cos[y[t]]^2,y''[t]==Exp[-2*x[t]]*Sin[y[t]]*Cos[y[t]]-Sin[y[t]]/Cos[y[t]]^3},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.16 problem 1928
Internal problem ID [9507]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1928.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) = kx(t)
(x(t)2 + y(t)2)

3
2

y′′(t) = ky(t)
(x(t)2 + y(t)2)

3
2

7 Solution by Maple� �
dsolve({diff(x(t),t,t)=k*x(t)/(x(t)^2+y(t)^2)^(3/2),diff(y(t),t,t)=k*y(t)/(x(t)^2+y(t)^2)^(3/2)},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x''[t]==k*x[t]/(x[t]^2+y[t]^2)^(3/2),y''[t]==k*y[t]/(x[t]^2+y[t]^2)^(3/2)},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.17 problem 1929
Internal problem ID [9508]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1929.
ODE order: 1.
ODE degree: 1.

Solve

x′′(t) = −
C(y(t)) f

(√
y′(t)2

)
x′(t)√

x′(t)2 + y′(t)2

y′′(t) = −
C(y(t)) f

(√
y′(t)2

)
y′(t)√

x′(t)2 + y′(t)2
− g

7 Solution by Maple� �
dsolve({diff(x(t),t,t)=-C(y(t))*f((diff(x(t),x)^2+diff(y(t),t)^2)^(1/2))/(diff(x(t),t)^2+diff(y(t),t)^2)^(1/2)*diff(x(t),t),diff(y(t),t,t)=-C(y(t))*f((diff(x(t),x)^2+diff(y(t),t)^2)^(1/2))/(diff(x(t),t)^2+diff(y(t),t)^2)^(1/2)*diff(y(t),t)-g},{x(t), y(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x''[t]==-c[y[t]]*f[(x'[t]^2+y'[t]^2)^(1/2)]/(x'[t]^2+y'[t]^2)^(1/2)*x'[t],y''[t]==-c[y[t]]*f[(x'[t]^2+y'[t]^2)^(1/2)]/(x'[t]^2+y'[t]^2)^(1/2)*y'[t]-g},{x[t],y[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.18 problem 1930
Internal problem ID [9509]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1930.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = y(t)− z(t)
y′(t) = x(t)2 + y(t)
z′(t) = x(t)2 + z(t)

3 Solution by Maple
Time used: 0.056 (sec). Leaf size: 45� �
dsolve({diff(x(t),t)=y(t)-z(t),diff(y(t),t)=x(t)^2+y(t),diff(z(t),t)=x(t)^2+z(t)},{x(t), y(t), z(t)}, singsol=all)� �

x(t) = c2 + c3et

y(t) =
(∫

x(t)2e−tdt+ c1

)
et

z(t) = − d

dt
x(t) + y(t)

3 Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 111� �
DSolve[{x'[t]==y[t]-z[t],y'[t]==x[t]^2+y[t],z'[t]==x[t]^2+z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) → et−c3 + c1

y(t) → e2t−2c3 + et−c3
(
2c1 log

(
et−c3

)
+ c1 + c2

)
− c1

2

z(t) → e2t−2c3 + et−c3
(
2c1 log

(
et−c3

)
− 1 + c1 + c2

)
− c1

2
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53.10.19 problem 1931
Internal problem ID [9510]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1931.
ODE order: 1.
ODE degree: 1.

Solve

ax′(t) = (b− c) y(t)z(t)
by′(t) = (−a+ c) z(t)x(t)
cz′(t) = (a− b)x(t)y(t)
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3 Solution by Maple
Time used: 0.844 (sec). Leaf size: 1350� �
dsolve({a*diff(x(t),t)=(b-c)*y(t)*z(t),b*diff(y(t),t)=(c-a)*z(t)*x(t),c*diff(z(t),t)=(a-b)*x(t)*y(t)},{x(t), y(t), z(t)}, singsol=all)� �

{x(t) = 0}

{y(t) = 0}

{z(t) = c1}

{x(t) = 0}

{y(t) = c1}

{z(t) = 0}

{x(t) = c1}

{y(t) = 0}

{z(t) = 0}

x(t)=RootOf

−

∫ _Z
− 2bc(a2 − ab− ca+ bc)√

bc (a2 − ab− ca+ bc) (−4a4_a4 + 8_a4a3b+ 8_a4a3c− 4_a4a2b2 − 16_a4a2bc− 4_a4a2c2 + 8_a4a b2c+ 8_a4ab c2 − 4_a4b2c2 + 16_a2a4c2 − 32_a2a3bc2 − 32_a2a3cc2 + 16_a2a2b2c2 + 64_a2a2bcc2 + 16_a2a2c2c2 − 32_a2a b2cc2 − 32_a2ab c2c2 + 16_a2b2c2c2 − 16a4c22 + 32a3bc22 + 32a3cc22 − 16a2b2c22 − 64a2bcc22 − 16a2c2c22 + 32a b2cc22 + 32ab c2c22 − 16b2c2c22 + bcc1)
d_a


+ t

+c3

 , x(t)=RootOf

−

∫ _Z 2bc(a2 − ab− ca+ bc)√
bc (a2 − ab− ca+ bc) (−4a4_a4 + 8_a4a3b+ 8_a4a3c− 4_a4a2b2 − 16_a4a2bc− 4_a4a2c2 + 8_a4a b2c+ 8_a4ab c2 − 4_a4b2c2 + 16_a2a4c2 − 32_a2a3bc2 − 32_a2a3cc2 + 16_a2a2b2c2 + 64_a2a2bcc2 + 16_a2a2c2c2 − 32_a2a b2cc2 − 32_a2ab c2c2 + 16_a2b2c2c2 − 16a4c22 + 32a3bc22 + 32a3cc22 − 16a2b2c22 − 64a2bcc22 − 16a2c2c22 + 32a b2cc22 + 32ab c2c22 − 16b2c2c22 + bcc1)

d_a


+ t+ c3


y(t) =

−

√√√√√−2x(t)b (ab− ca− b2 + bc)

−
(

d2

dt2
x(t)

)
bc+

√
4
(

d

dt
x(t)

)2

x(t)2a2bc− 4
(

d

dt
x(t)

)2

x(t)2a b2c− 4
(

d

dt
x(t)

)2

x(t)2ab c2 + 4
(

d

dt
x(t)

)2

x(t)2b2c2 +
(

d2

dt2
x(t)

)2

b2c2

 a

2x(t)b (ab− ca− b2 + bc) , y(t)=

√√√√√−2x(t)b (ab− ca− b2 + bc)

−
(

d2

dt2
x(t)

)
bc+

√
4
(

d

dt
x(t)

)2

x(t)2a2bc− 4
(

d

dt
x(t)

)2

x(t)2a b2c− 4
(

d

dt
x(t)

)2

x(t)2ab c2 + 4
(

d

dt
x(t)

)2

x(t)2b2c2 +
(

d2

dt2
x(t)

)2

b2c2

 a

2x(t)b (ab− ca− b2 + bc) , y(t)=

−

√
2

√√√√√x(t)b (ab− ca− b2 + bc)

( d2

dt2
x(t)

)
bc+

√
4
(

d

dt
x(t)

)2

x(t)2a2bc− 4
(

d

dt
x(t)

)2

x(t)2a b2c− 4
(

d

dt
x(t)

)2

x(t)2ab c2 + 4
(

d

dt
x(t)

)2

x(t)2b2c2 +
(

d2

dt2
x(t)

)2

b2c2

 a

2x(t)b (ab− ca− b2 + bc) , y(t)=

√
2

√√√√√x(t)b (ab− ca− b2 + bc)

( d2

dt2
x(t)

)
bc+

√
4
(

d

dt
x(t)

)2

x(t)2a2bc− 4
(

d

dt
x(t)

)2

x(t)2a b2c− 4
(

d

dt
x(t)

)2

x(t)2ab c2 + 4
(

d

dt
x(t)

)2

x(t)2b2c2 +
(

d2

dt2
x(t)

)2

b2c2

 a

2x(t)b (ab− ca− b2 + bc)

{
z(t) =

a
(

d
dt
x(t)

)
by(t)− cy(t)

}
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3 Solution by Mathematica
Time used: 2.641 (sec). Leaf size: 1285� �
DSolve[{a*x'[t]==(b-c)*y[t]*z[t],b*y'[t]==(c-a)*z[t]*x[t],c*z'[t]==(a-b)*x[t]*y[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �

x(t) →

√
2
√

bc1(b− c) sn
(√

2
√
a− c

√
b− c

√
c2 (c3−t)√

a
√
b

| b(b−a)c1
(a−c)cc2

)
√
a(a− c)

y(t) → −

√
2

√√√√−bc1(b− c)
(
−1 + sn

(√
2
√
a− c

√
b− c

√
c2 (c3 − t)

√
a
√
b

|b(b− a)c1
(a− c)cc2

)
2

)
√

b(b− c)

z(t) →

√
2

√√√√cc2(b− c)dn
(√

2
√
a− c

√
b− c

√
c2 (c3 − t)

√
a
√
b

|b(b− a)c1
(a− c)cc2

)
2

√
c
√
b− c

x(t) →

√
2
√

bc1(b− c) sn
(√

2
√
a− c

√
b− c

√
c2 (c3−t)√

a
√
b

| b(b−a)c1
(a−c)cc2

)
√
a(a− c)

y(t) →

√
2

√√√√−bc1(b− c)
(
−1 + sn

(√
2
√
a− c

√
b− c

√
c2 (c3 − t)

√
a
√
b

|b(b− a)c1
(a− c)cc2

)
2

)
√
b(b− c)

z(t) → −

√
2

√√√√cc2(b− c)dn
(√

2
√
a− c

√
b− c

√
c2 (c3 − t)

√
a
√
b

|b(b− a)c1
(a− c)cc2

)
2

√
c
√
b− c

x(t) →

√
2
√

bc1(b− c) sn
(√

2
√
a− c

√
b− c

√
c2 (t−c3)√

a
√
b

| b(b−a)c1
(a−c)cc2

)
√
a(a− c)

y(t) → −

√
2

√√√√−bc1(b− c)
(
−1 + sn

(√
2
√
a− c

√
b− c

√
c2 (t− c3)√

a
√
b

|b(b− a)c1
(a− c)cc2

)
2

)
√

b(b− c)

z(t) → −

√
2

√√√√cc2(b− c)dn
(√

2
√
a− c

√
b− c

√
c2 (t− c3)√

a
√
b

|b(b− a)c1
(a− c)cc2

)
2

√
c
√
b− c

x(t) →

√
2
√

bc1(b− c) sn
(√

2
√
a− c

√
b− c

√
c2 (t−c3)√

a
√
b

| b(b−a)c1
(a−c)cc2

)
√
a(a− c)

y(t) →

√
2

√√√√−bc1(b− c)
(
−1 + sn

(√
2
√
a− c

√
b− c

√
c2 (t− c3)√

a
√
b

|b(b− a)c1
(a− c)cc2

)
2

)
√
b(b− c)

z(t) →

√
2

√√√√cc2(b− c)dn
(√

2
√
a− c

√
b− c

√
c2 (t− c3)√

a
√
b

|b(b− a)c1
(a− c)cc2

)
2

√
c
√
b− c
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53.10.20 problem 1932
Internal problem ID [9511]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1932.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t) (y(t)− z(t))
y′(t) = y(t) (z(t)− x(t))
z′(t) = z(t) (x(t)− y(t))

7 Solution by Maple� �
dsolve({diff(x(t),t)=x(t)*(y(t)-z(t)),diff(y(t),t)=y(t)*(z(t)-x(t)),diff(z(t),t)=z(t)*(x(t)-y(t))},{x(t), y(t), z(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*(y[t]-z[t]),y'[t]==y[t]*(z[t]-x[t]),z'[t]==z[t]*(x[t]-y[t])},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.21 problem 1933
Internal problem ID [9512]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1933.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) + y′(t) = x(t)y(t)
x′(t) + z′(t) = x(t)z(t)
y′(t) + z′(t) = y(t)z(t)

12148
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3 Solution by Maple
Time used: 1.026 (sec). Leaf size: 4265� �
dsolve({diff(x(t),t)+diff(y(t),t)=x(t)*y(t),diff(y(t),t)+diff(z(t),t)=y(t)*z(t),diff(x(t),t)+diff(z(t),t)=x(t)*z(t)},{x(t), y(t), z(t)}, singsol=all)� �

{
x(t) = 2

2c2 − t

}
{
y(t) =

(∫
−x(t)2e−

(∫
x(t)dt

)
2 dt+ c1

)
e
∫
x(t)dt

}
{z(t) = x(t)}

{
x(t) = 2

2c2 − t

}
{y(t) = x(t)}{
z(t) =

(∫
−x(t)2e−

(∫
x(t)dt

)
2 dt+ c1

)
e
∫
x(t)dt

}

Expression too large to displayy(t)=
−x(t)

(
d
dt
x(t)

)
+

√
2
(

d2

dt2
x(t)

)
x(t)3 − 3

(
d

dt
x(t)

)2

x(t)2 − 6
(

d2

dt2
x(t)

)(
d

dt
x(t)

)
x(t) + 8

(
d

dt
x(t)

)3

+
(

d2

dt2
x(t)

)2

+ d2

dt2
x(t)

−x(t)2 + 2 d
dt
x(t)

, y(t)=

−
x(t)

(
d
dt
x(t)

)
+

√
2
(

d2

dt2
x(t)

)
x(t)3 − 3

(
d

dt
x(t)

)2

x(t)2 − 6
(

d2

dt2
x(t)

)(
d

dt
x(t)

)
x(t) + 8

(
d

dt
x(t)

)3

+
(

d2

dt2
x(t)

)2

− d2

dt2
x(t)

−x(t)2 + 2 d
dt
x(t)

{
z(t) =

−y(t)x(t) + 2 d
dt
x(t)

x(t)− y(t)

}

12149



53.10. Chapter 9, system of higher order odes CHAPTER 53. DIFFERENTIAL . . .

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]+y'[t]==x[t]*y[t],y'[t]+z'[t]==y[t]*z[t],x'[t]+z'[t]==x[t]*z[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.22 problem 1934
Internal problem ID [9513]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1934.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)2
2 − y(t)

24
y′(t) = 2x(t)y(t)− 3z(t)

z′(t) = 3z(t)x(t)− y(t)2
6

7 Solution by Maple� �
dsolve({diff(x(t),t)=x(t)^2/2-1/24*y(t),diff(y(t),t)=2*x(t)*y(t)-3*z(t),diff(z(t),t)=3*x(t)*z(t)-1/6*y(t)^2},{x(t), y(t), z(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]^2/2-1/24*y[t],y'[t]==2*x[t]*y[t]-3*z[t],z'[t]==3*x[t]*z[t]-1/6*y[t]^2},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.23 problem 1935
Internal problem ID [9514]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1935.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)
(
y(t)2 − z(t)2

)
y′(t) = y(t)

(
z(t)2 − x(t)2

)
z′(t) = z(t)

(
x(t)2 − y(t)2

)
7 Solution by Maple� �
dsolve({diff(x(t),t)=x(t)*(y(t)^2-z(t)^2),diff(y(t),t)=y(t)*(z(t)^2-x(t)^2),diff(z(t),t)=z(t)*(x(t)^2-y(t)^2)},{x(t), y(t), z(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*(y[t]^2-z[t]^2),y'[t]==y[t]*(z[t]^2-x[t]^2),z'[t]==z[t]*(x[t]^2-y[t]^2)},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.24 problem 1936
Internal problem ID [9515]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1936.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = x(t)
(
y(t)2 − z(t)2

)
y′(t) = −y(t)

(
z(t)2 + x(t)2

)
z′(t) = z(t)

(
x(t)2 + y(t)2

)
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3 Solution by Maple
Time used: 0.733 (sec). Leaf size: 704� �
dsolve({diff(x(t),t)=x(t)*(y(t)^2-z(t)^2),diff(y(t),t)=-y(t)*(z(t)^2+x(t)^2),diff(z(t),t)=z(t)*(x(t)^2+y(t)^2)},{x(t), y(t), z(t)}, singsol=all)� �

{x(t) = 0}

{y(t) = 0}

{z(t) = c1}

{x(t) = 0}{
y(t) =

√
− (e2c2c1e2c1t − 1) c1e2c2c1e2c1t

e2c2c1e2c1t − 1 , y(t) = −
√
− (e2c2c1e2c1t − 1) c1e2c2c1e2c1t

e2c2c1e2c1t − 1

}
z(t) =

√
−
(

d

dt
y(t)

)
y(t)

y(t) , z(t) = −

√
−
(

d

dt
y(t)

)
y(t)

y(t)


{x(t) = c1}

{y(t) = ix(t), y(t) = −ix(t)}

{z(t) = ix(t), z(t) = −ix(t)}

{
x(t) =

√
− (e2c2c1e2c1t − 1) c1e2c2c1e2c1t

e2c2c1e2c1t − 1 , x(t) = −
√

− (e2c2c1e2c1t − 1) c1e2c2c1e2c1t
e2c2c1e2c1t − 1

}
{y(t) = 0}z(t) =

√
−x(t)

(
d

dt
x(t)

)
x(t) , z(t) = −

√
−x(t)

(
d

dt
x(t)

)
x(t)


x(t) = RootOf

−

∫ _Z
− 2√

4_a4 − 16_a2c2 + 16c22 + c1 _a
d_a

+ t

+ c3

 , x(t) = RootOf

−

∫ _Z 2√
4_a4 − 16_a2c2 + 16c22 + c1 _a

d_a

+ t+ c3


y(t) =

−

√√√√√−2x(t)

x(t)3 +

√
x(t)6 −

(
d2

dt2
x(t)

)
x(t) + 2

(
d

dt
x(t)

)2

− d

dt
x(t)


2x(t) , y(t)=

√√√√√−2x(t)

x(t)3 +

√
x(t)6 −

(
d2

dt2
x(t)

)
x(t) + 2

(
d

dt
x(t)

)2

− d

dt
x(t)


2x(t) , y(t)=

−

√
2

√√√√√x(t)

−x(t)3 + d

dt
x(t) +

√
x(t)6 −

(
d2

dt2
x(t)

)
x(t) + 2

(
d

dt
x(t)

)2


2x(t) , y(t)=

√
2

√√√√√x(t)

−x(t)3 + d

dt
x(t) +

√
x(t)6 −

(
d2

dt2
x(t)

)
x(t) + 2

(
d

dt
x(t)

)2


2x(t)

z(t) =

√
x(t)

(
x(t)y(t)2 − d

dt
x(t)

)
x(t) , z(t) = −

√
x(t)

(
x(t)y(t)2 − d

dt
x(t)

)
x(t)
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7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==x[t]*(y[t]^2-z[t]^2),y'[t]==-y[t]*(z[t]^2+x[t]^2),z'[t]==z[t]*(x[t]^2+y[t]^2)},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10. Chapter 9, system of higher order odes CHAPTER 53. DIFFERENTIAL . . .

53.10.25 problem 1937
Internal problem ID [9516]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1937.
ODE order: 1.
ODE degree: 1.

Solve

x′(t) = −x(t)y(t)2 + x(t) + y(t)
y′(t) = x(t)2y(t)− x(t)− y(t)
z′(t) = y(t)2 − x(t)2

7 Solution by Maple� �
dsolve({diff(x(t),t)=-x(t)*y(t)^2+x(t)+y(t),diff(y(t),t)=x(t)^2*y(t)-x(t)-y(t),diff(z(t),t)=y(t)^2-x(t)^2},{x(t), y(t), z(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x'[t]==-x[t]*y[t]^2+x[t]+y[t],y'[t]==x[t]^2*y[t]-x[t]-y[t],z'[t]==y[t]^2-x[t]^2},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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53.10.26 problem 1938
Internal problem ID [9517]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1938.
ODE order: 1.
ODE degree: 1.

Solve

(x(t)− y(t)) (x(t)− z(t))x′(t) = f(t)
(y(t)− x(t)) (y(t)− z(t)) y′(t) = f(t)

(z(t)− x(t)) (−y(t) + z(t)) z′(t) = f(t)
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3 Solution by Maple
Time used: 1.236 (sec). Leaf size: 1121� �
dsolve({(x(t)-y(t))*(x(t)-z(t))*diff(x(t),t)=f(t),(y(t)-x(t))*(y(t)-z(t))*diff(y(t),t)=f(t),(z(t)-x(t))*(z(t)-y(t))*diff(z(t),t)=f(t)},{x(t), y(t), z(t)}, singsol=all)� �
x(t)

=
∫ 6f(t)

c41 + 11664
(∫

f(t)dt
)2

c1 − 23328
(∫

f(t)dt
)
c1c2 + 11664c1c22 +

1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
2
3


1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
1
3 (

c31 + 11664c22 − 23328c2
(∫

f(t)dt
)
+ 11664

(∫
f(t)dt

)2) dt

+ c3

x(t)

=
∫ 3f(t)

−i
√
3 c41 − 11664i

√
3
(∫

f(t)dt
)2

c1 + 23328i
√
3
(∫

f(t)dt
)
c1c2 − 11664i

√
3 c1c

2
2 + i

√
3

1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
2
3

− c41 − 11664
(∫

f(t)dt
)2

c1 + 23328
(∫

f(t)dt
)
c1c2 − 11664c1c22 −

1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
2
3


1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
1
3 (

c31 + 11664c22 − 23328c2
(∫

f(t)dt
)
+ 11664

(∫
f(t)dt

)2) dt

+ c3

x(t) =
∫

−

3f(t)

−i
√
3 c41 − 11664i

√
3
(∫

f(t)dt
)2

c1 + 23328i
√
3
(∫

f(t)dt
)
c1c2 − 11664i

√
3 c1c

2
2 + i

√
3

1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
2
3

+ c41 + 11664
(∫

f(t)dt
)2

c1 − 23328
(∫

f(t)dt
)
c1c2 + 11664c1c22 +

1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
2
3


1 + 108

√√√√ (∫
f(t)dt− c2

)2
c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2
(c31 + 11664c22 − 23328c2

(∫
f(t)dt

)
+ 11664

(∫
f(t)dt

)2)2
1
3 (

c31 + 11664c22 − 23328c2
(∫

f(t)dt
)
+ 11664

(∫
f(t)dt

)2) dt

+ c3

y(t)

=
4
(

d
dt
x(t)

)3
x(t) +

(
d2

dt2
x(t)

)
f(t)−

(
d
dt
x(t)

) (
d
dt
f(t)

)
−

√
−16

(
d

dt
x(t)

)5

f(t) +
(

d2

dt2
x(t)

)2

f(t)2 − 2
(

d

dt
x(t)

)(
d2

dt2
x(t)

)
f(t)

(
d

dt
f(t)

)
+
(

d

dt
x(t)

)2(
d

dt
f(t)

)2

4
(

d
dt
x(t)

)3
y(t)

=
4
(

d
dt
x(t)

)3
x(t) +

(
d2

dt2
x(t)

)
f(t)−

(
d
dt
x(t)

) (
d
dt
f(t)

)
+

√
−16

(
d

dt
x(t)

)5

f(t) +
(

d2

dt2
x(t)

)2

f(t)2 − 2
(

d

dt
x(t)

)(
d2

dt2
x(t)

)
f(t)

(
d

dt
f(t)

)
+
(

d

dt
x(t)

)2(
d

dt
f(t)

)2

4
(

d
dt
x(t)

)3

z(t) =
−
(

d
dt
x(t)

)
y(t)x(t) + x(t)2

(
d
dt
x(t)

)
− f(t)

−
(

d
dt
x(t)

)
y(t) + x(t)

(
d
dt
x(t)

)
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3 Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 1536� �
DSolve[{(x[t]-y[t])*(x[t]-z[t])*x'[t]==f[t],(y[t]-x[t])*(y[t]-z[t])*y'[t]==f[t],(z[t]-x[t])*(z[t]-y[t])*z'[t]==f[t]},{x[t],y[t],z[t]},t,IncludeSingularSolutions -> True]� �
x(t)

→ 1
6

22/3 3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

+ 2 3
√
2 (c12 − 3c2)

3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

+ 2c1


y(t)

→ 1
12

−
√
6

√√√√√√√√√√−
−4c12

(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3 + 3

√
2
(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
4/3 + 12c2

(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3 + 2 22/3c14 − 12 22/3c2c12 + 18 22/3c22(

27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3

−22/3 3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

− 2 3
√
2 (c12 − 3c2)

3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

+ 4c1


z(t)

→

4c1
3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1 − 22/3

(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3 +

√
3 3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

√√√√√√√√√√−
−8c12

(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3 + 2 3

√
2
(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
4/3 + 24c2

(
27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3 + 4 22/3c14 − 24 22/3c2c12 + 36 22/3c22(

27
(∫ t

1 f(K[1])dK[1] + c3
)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1

)
2/3

− 2 3
√
2 c1

2 + 6 3
√
2 c2

12 3

√√√√27
(∫ t

1
f(K[1])dK[1] + c3

)
+

√(
27
∫ t

1
f(K[1])dK[1] + 2c13 − 9c2c1 + 27c3

)
2 − 4 (c12 − 3c2) 3 + 2c13 − 9c2c1
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53.10.27 problem 1939
Internal problem ID [9518]

Book: Differential Gleichungen, E. Kamke, 3rd ed. Chelsea Pub. NY, 1948
Section: Chapter 9, system of higher order odes
Problem number: 1939.
ODE order: 1.
ODE degree: 1.

Solve

x′
1(t) sin (x2(t)) = x4(t) sin (x3(t)) + x5(t) cos (x3(t))

x′
3(t) + x′

1(t) cos (x2(t)) = a

x′
4(t)− (1− λ) ax5(t) = −m sin (x2(t)) cos (x3(t))

x′
5(t) + (1− λ) ax4(t) = m sin (x2(t)) sin (x3(t))

x′
2(t) = x4(t) cos (x3(t))− x5(t) sin (x3(t))

7 Solution by Maple� �
dsolve({diff(x__1(t),t)*sin(x__2(t))=x__4(t)*sin(x__3(t))+x__5(t)*cos(x__3(t)),diff(x__2(t),t)= x__4(t)*cos(x__3(t))-x__5(t)*sin(x__3(t)),diff(x__3(t),t)+diff(x__1(t),t)*cos(x__2(t))= a,diff(x__4(t),t)-(1-lambda)*a*x__5(t)= -m*sin(x__2(t))*cos(x__3(t)),diff(x__5(t),t)+(1-lambda)*a*x__4(t)= m*sin(x__2(t))*sin(x__3(t))},{x__1(t), x__2(t), x__3(t), x__4(t), x__5(t)}, singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[{x1'[t]*Sin[x2[t]]==x4[t]*Sin[x3[t]]+x5[t]*Cos[x3[t]],x2'[t]==x4[t]*Cos[x3[t]]-x5[t]*Sin[x3[t]],x3'[t]+x1'[t]*Cos[x2[t]]== a,x4'[t]-(1-\[Lambda])*a*x5[t]== -m*Sin[x2[t]]*Cos[x3[t]],x5'[t]+(1-\[Lambda])*a*x4[t]== m*Sin[x2[t]]*Sin[x3[t]]},{x1[t],x2[t],x3[t],x4[t],x5[t]},t,IncludeSingularSolutions -> True]� �
Not solved
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54.1.1 problem 1.1.1
Internal problem ID [9582]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − f(x) = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 10� �
dsolve(diff(y(x),x)=f(x),y(x), singsol=all)� �

y(x) =
∫

f(x)dx+ c1

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18� �
DSolve[y'[x]==f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
∫ x

1
f(K[1])dK[1] + c1
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54.1.2 problem 1.1.2
Internal problem ID [9583]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

y′ − f(y) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=f(y(x)),y(x), singsol=all)� �

x−

(∫ y(x) 1
f (_a)d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.284 (sec). Leaf size: 33� �
DSolve[y'[x]==f[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
f(K[1])dK[1]&

]
[x+ c1]

y(x) → f (−1)(0)
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54.1.3 problem 1.1.3
Internal problem ID [9584]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

Solve

y′ − f(x)g(y) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 20� �
dsolve(diff(y(x),x)=f(x)*g(y(x)),y(x), singsol=all)� �

∫
f(x)dx−

(∫ y(x) 1
g (_a)d_a

)
+ c1 = 0

3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 42� �
DSolve[y'[x]==f[x]*g[y[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → InverseFunction
[∫ #1

1

1
g(K[1])dK[1]&

] [∫ x

1
f(K[2])dK[2] + c1

]
y(x) → g(−1)(0)
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54.1.4 problem 1.1.4
Internal problem ID [9585]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

g(x)y′ − f1(x)y − f0(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 38� �
dsolve(g(x)*diff(y(x),x)=f__1(x)*y(x)+f__0(x),y(x), singsol=all)� �

y(x) =

∫ f0(x)e−
(∫ f1(x)

g(x) dx
)

g(x) dx+ c1

 e
∫ f1(x)

g(x) dx

3 Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 64� �
DSolve[g[x]*y'[x]==f1[x]*y[x]+f0[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → exp
(∫ x

1

f1(K[1])
g(K[1]) dK[1]

)∫ x

1

exp
(
−
∫ K[2]
1

f1(K[1])
g(K[1]) dK[1]

)
f0(K[2])

g(K[2]) dK[2] + c1
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54.1.5 problem 1.1.5
Internal problem ID [9586]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Solve

g(x)y′ − f1(x)y − fn(x)yn = 0

3 Solution by Maple
Time used: 0.052 (sec). Leaf size: 119� �
dsolve(g(x)*diff(y(x),x)=f__1(x)*y(x)+f__n(x)*y(x)^n,y(x), singsol=all)� �

y(x) =

∫ −n e
∫ ( f1(x)n

g(x) − f1(x)
g(x)

)
dx
fn(x)

g(x) + e
∫ ( f1(x)n

g(x) − f1(x)
g(x)

)
dx
fn(x)

g(x)

 dx

+ c1

− 1
n−1

e

(∫ f1(x)
g(x) dx

)
n

n−1 e
∫
− f1(x)

(n−1)g(x)dx

3 Solution by Mathematica
Time used: 3.923 (sec). Leaf size: 84� �
DSolve[g[x]*y'[x]==f1[x]*y[x]+fn[x]*y[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

exp
(
−
(
(n−1)

∫ x

1

f1(K[1])
g(K[1]) dK[1]

))−(n−1)
∫ x

1

exp
(
(n− 1)

∫ K[2]
1

f1(K[1])
g(K[1]) dK[1]

)
fn(K[2])

g(K[2]) dK[2]

+ c1

 1
1−n
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54.1.6 problem 1.1.6
Internal problem ID [9587]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, First-Order differential equations
Problem number: 1.1.6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class A], _dAlembert]

Solve

y′ − f
(y
x

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve(diff(y(x),x)=f(y(x)/x),y(x), singsol=all)� �

y(x) = RootOf
(
−
(∫ _Z 1

f (_a)− _ad_a
)
+ ln(x) + c1

)
x

3 Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 33� �
DSolve[y'[x]==f[y[x]/x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

x

1

1
K[1]− f(K[1])dK[1] = − log(x) + c1, y(x)

]
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54.2 Chapter 1, section 1.2. Riccati Equation. 1.2.2.
Equations Containing Power Functions

Local contents
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54.2.1 problem 1
Internal problem ID [9588]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − ay2 − bx− c = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=a*y(x)^2+b*x+c,y(x), singsol=all)� �

y(x) =

(
b√
a

) 1
3

AiryAi

1,− bx+c(
b√
a

) 2
3

 c1 +AiryBi

1,− bx+c(
b√
a

) 2
3




√
a

c1AiryAi

− bx+c(
b√
a

) 2
3

+AiryBi

− bx+c(
b√
a

) 2
3
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3 Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 143� �
DSolve[y'[x]==a*y[x]^2+b*x+c,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
b
(
Bi′
(
− a(c+bx)

(−ab)2/3

)
+ c1Ai′

(
− a(c+bx)

(−ab)2/3

))
(−ab)2/3

(
Bi
(
− a(c+bx)

(−ab)2/3

)
+ c1Ai

(
− a(c+bx)

(−ab)2/3

))

y(x) →
bAi′

(
− a(c+bx)

(−ab)2/3

)
(−ab)2/3Ai

(
− a(c+bx)

(−ab)2/3

)
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54.2.2 problem 2
Internal problem ID [9589]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + a2x2 − 3a = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 108� �
dsolve(diff(y(x),x)=y(x)^2-a^2*x^2+3*a,y(x), singsol=all)� �

y(x) =
ea x2

2 c1ax+
((

−
√
π (−a)

3
2 c1x

2 −
√
π

√
−a c1

)
erf
(√

−a x
)
+ a x2 − 1

)
e−a x2

2

ea x2
2 c1 +

(
erf
(√

−a x
)√

π
√
−a c1x+ x

)
e−a x2

2

3 Solution by Mathematica
Time used: 0.34 (sec). Leaf size: 94� �
DSolve[y'[x]==y[x]^2-a^2*x^2+3*a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → ax+

√
a
(√

π
(
Erfi

(√
a x
)
+ i
)
−

√
2 c1

)
2eax2H−2

(
i
√
a x
)
+

√
2
√
a c1x

y(x) → ax− 1
x
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54.2.3 problem 3
Internal problem ID [9590]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a2x2 − bx− c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 688� �
dsolve(diff(y(x),x)=y(x)^2+a^2*x^2+b*x+c,y(x), singsol=all)� �
y(x) =

−
(48ic1a7x2 − 16c1a6c x2 + 48ic1a5bx+ 4c1a4b2x2 − 16c1a4bcx+ 12ic1a3b2 + 4c1a2b3x− 4c1a2b2c+ c1b

4) hypergeom
([

4ia2c+28a3−ib2

16a3

]
,
[5
2

]
,
i
(
2a2x+b

)2
4a3

)
24a4

(
(2a2c1x+ bc1) hypergeom

([4ia2c+12a3−ib2

16a3
]
,
[3
2

]
, i(2a

2x+b)2
4a3

)
+ hypergeom

([4ia2c+4a3−ib2

16a3
]
,
[1
2

]
, i(2a

2x+b)2
4a3

))
−

(24ia5x− 24a4cx+ 12ia3b+ 6a2b2x− 12a2bc+ 3b3) hypergeom
([

4ia2c+20a3−ib2

16a3

]
,
[3
2

]
,
i
(
2a2x+b

)2
4a3

)
24a4

(
(2a2c1x+ bc1) hypergeom

([4ia2c+12a3−ib2

16a3
]
,
[3
2

]
, i(2a

2x+b)2
4a3

)
+ hypergeom

([4ia2c+4a3−ib2

16a3
]
,
[1
2

]
, i(2a

2x+b)2
4a3

))
−
(−48ic1a7x2 − 48ic1a5bx+ 48c1a6 − 12ic1a3b2) hypergeom

([
4ia2c+12a3−ib2

16a3

]
,
[3
2

]
,
i
(
2a2x+b

)2
4a3

)
+ (−24ia5x− 12ia3b) hypergeom

([
4ia2c+4a3−ib2

16a3

]
,
[1
2

]
,
i
(
2a2x+b

)2
4a3

)
24a4

(
(2a2c1x+ bc1) hypergeom

([4ia2c+12a3−ib2

16a3
]
,
[3
2

]
, i(2a

2x+b)2
4a3

)
+ hypergeom

([4ia2c+4a3−ib2

16a3
]
,
[1
2

]
, i(2a

2x+b)2
4a3

))
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3 Solution by Mathematica
Time used: 0.646 (sec). Leaf size: 602� �
DSolve[y'[x]==y[x]^2+a^2*x^2+b*x+c,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

4(−1)3/4a3/2D
1
8

(
4−

i
(
b2−4a2c

)
a3

)(− ( 1
2−

i
2
)(
2xa2+b

)
a3/2

)
+ i

√
2 (2a2x+ b)D

1
8

(
−

i
(
b2−4a2c

)
a3 −4

)(− ( 1
2−

i
2
)(
2xa2+b

)
a3/2

)
+ c1

4 4
√
−1 a3/2D

1
8

(
i
(
b2−4a2c

)
a3 +4

)( ( 12+ i
2
)(
2xa2+b

)
a3/2

)
− i

√
2 (2a2x+ b)D

1
8

(
i
(
b2−4a2c

)
a3 −4

)( ( 12+ i
2
)(
2xa2+b

)
a3/2

)
2
√
2 a

D
1
8

(
−

i
(
b2−4a2c

)
a3 −4

) (− ( 1
2−

i
2
)
(2xa2+b)

a3/2

)
+ c1D

1
8

(
i
(
b2−4a2c

)
a3 −4

) ( ( 12+ i
2
)
(2xa2+b)

a3/2

)

y(x) →

(1 + i)
√
a D

1
8

(
i
(
b2−4a2c

)
a3 +4

)( ( 12+ i
2
)(
2xa2+b

)
a3/2

)
D

1
8

(
i
(
b2−4a2c

)
a3 −4

) ( ( 12+ i
2
)
(2xa2+b)

a3/2

) − i(2a2x+ b)
2a

y(x) →

(1 + i)
√
a D

1
8

(
i
(
b2−4a2c

)
a3 +4

)( ( 12+ i
2
)(
2xa2+b

)
a3/2

)
D

1
8

(
i
(
b2−4a2c

)
a3 −4

) ( ( 12+ i
2
)
(2xa2+b)

a3/2

) − i(2a2x+ b)
2a
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54.2.4 problem 4
Internal problem ID [9591]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _special]]

Solve

y′ − ay2 − b xn = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 207� �
dsolve(diff(y(x),x)=a*y(x)^2+b*x^n,y(x), singsol=all)� �
y(x)

=
BesselJ

(
3+n
n+2 ,

2
√
ab x

n
2 +1

n+2

)√
ab x

n
2+1c1 + BesselY

(
3+n
n+2 ,

2
√
ab x

n
2 +1

n+2

)√
ab x

n
2+1 − c1 BesselJ

(
1

n+2 ,
2
√
ab x

n
2 +1

n+2

)
− BesselY

(
1

n+2 ,
2
√
ab x

n
2 +1

n+2

)
xa

(
c1 BesselJ

(
1

n+2 ,
2
√
ab x

n
2 +1

n+2

)
+ BesselY

(
1

n+2 ,
2
√
ab x

n
2 +1

n+2

))

3 Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 324� �
DSolve[y'[x]==a*y[x]^2+b*x^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
a
√
b x

n
2+1
(
−2J 1

n+2−1

(
2
√
a
√
b x

n
2 +1

n+2

)
+ c1

(
Jn+1

n+2

(
2
√
a
√
b x

n
2 +1

n+2

)
− J−n+3

n+2

(
2
√
a
√
b x

n
2 +1

n+2

)))
− c1J− 1

n+2

(
2
√
a
√
b x

n
2 +1

n+2

)
2ax

(
J 1

n+2

(
2
√
a
√
b x

n
2 +1

n+2

)
+ c1J− 1

n+2

(
2
√
a
√
b x

n
2 +1

n+2

))

y(x) →

0F1
(
;− 1

n+2 ;−
abxn+2
(n+2)2

)
0F1

(
;n+1
n+2 ;−

abxn+2
(n+2)2

) − 1

ax
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54.2.5 problem 5
Internal problem ID [9592]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − an x−1+n + a2x2n = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 555� �
dsolve(diff(y(x),x)=y(x)^2+a*n*x^(n-1)-a^2*x^(2*n),y(x), singsol=all)� �
y(x)

=
2xn+1a e−

xn+1a
n+1 +

(
2x− 3n

2 −1c1n
3 + 11x− 3n

2 −1c1n
2 + 20x− 3n

2 −1c1n+ 12x− 3n
2 −1c1

)
WhittakerM

(
3n+4
2n+2 ,

2n+3
2n+2 ,−

2xn+1a
n+1

)
+
(
−3x−n

2 c1a n
2 − 10x−n

2 c1an− x− 3n
2 −1c1n

3 − 8x−n
2 c1a− 5x− 3n

2 −1c1n
2 − 8x− 3n

2 −1c1n− 4x− 3n
2 −1c1

)
WhittakerM

(
n+2
2n+2 ,

2n+3
2n+2 ,−

2xn+1a
n+1

)
+
(
−x−n

2 c1a n
2 + 2xn

2+1c1a
2n− 3x−n

2 c1an− x− 3n
2 −1c1n

3 + 2xn
2+1c1a

2 − 2x−n
2 c1a− 4x− 3n

2 −1c1n
2 − 5x− 3n

2 −1c1n− 2x− 3n
2 −1c1

)
WhittakerM

(
− n

2(n+1) ,
2n+3
2n+2 ,−

2xn+1a
n+1

)
(
2 e−

xn+1a
n+1 +

(
−x− 3n

2 −1c1n2 − 4x− 3n
2 −1c1n− 4x− 3n

2 −1c1
)
WhittakerM

(
n+2
2n+2 ,

2n+3
2n+2 ,−

2xn+1a
n+1

)
+
(
−x− 3n

2 −1c1n2 + 2x−n
2 c1an− 3x− 3n

2 −1c1n+ 2x−n
2 c1a− 2x− 3n

2 −1c1
)
WhittakerM

(
− n

2(n+1) ,
2n+3
2n+2 ,−

2xn+1a
n+1

))
x

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*n*x^(n-1)-a^2*x^(2*n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.6 problem 6
Internal problem ID [9593]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − ay2 − b x2n − c x−1+n = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 499� �
dsolve(diff(y(x),x)=a*y(x)^2+b*x^(2*n)+c*x^(n-1),y(x), singsol=all)� �
y(x) =

−

(
−2b 3

2 c1n− 2b 3
2 c1
)
WhittakerW

(
− i

√
a c−2

√
b n−2

√
b

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
2b 3

2

(
WhittakerW

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
c1 +WhittakerM

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

))
ax

−

(
2i
√
a xn+1c1b

2 + i
√
a c1bc− b

3
2 c1n

)
WhittakerW

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
+
(
−i

√
a bc+ b

3
2n+ 2b 3

2

)
WhittakerM

(
− i

√
a c−2

√
b n−2

√
b

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
+
(
2i
√
a xn+1b2 + i

√
a bc− b

3
2n
)
WhittakerM

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
2b 3

2

(
WhittakerW

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

)
c1 +WhittakerM

(
− i

√
a c

2
√
b (n+1)

, 1
2n+2 ,

2i
√
a
√
b xn+1

n+1

))
ax
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3 Solution by Mathematica
Time used: 1.526 (sec). Leaf size: 764� �
DSolve[y'[x]==a*y[x]^2+b*x^(2*n)+c*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

xn

√
b c1(n+ 1)

√
−(n+ 1)2 HypergeometricU

(
1
2

( √
a c√

b
√

−(n+ 1)2
+ n

n+1

)
, n
n+1 ,

2
√
a
√
b xn+1√

−(n+ 1)2

)
+ c1

(√
a c(n+ 1) +

√
b
√

−(n+ 1)2 n
)
HypergeometricU

(
1
2

( √
a c√

b
√

−(n+ 1)2
+ 3n+2

n+1

)
, n
n+1 + 1, 2

√
a
√
b xn+1√

−(n+ 1)2

)
+

√
b (n+ 1)

√
−(n+ 1)2

L
− 1

n+1

−
√
a c

2
√
b
√

−(n+1)2
− n

2(n+1)

(
2
√
a
√
b xn+1√

−(n+ 1)2

)
+ 2L

n
n+1

−
√
a c

2
√
b
√

−(n+1)2
− 3n+2

2n+2

(
2
√
a
√
b xn+1√

−(n+ 1)2

)
√
a (n+ 1)2

L
− 1

n+1

−
√
a c

2
√
b
√

−(n+1)2
− n

2(n+1)

(
2
√
a
√
b xn+1√

−(n+ 1)2

)
+ c1HypergeometricU

(
1
2

( √
a c√

b
√

−(n+ 1)2
+ n

n+1

)
, n
n+1 ,

2
√
a
√
b xn+1√

−(n+ 1)2

)
y(x)

→

xn

−

(√
a c(n+1)+

√
b
√

−(n+ 1)2 n

)
HypergeometricU

 1
2

 √
a c√

b
√
−(n+ 1)2

+ n
n+1+2

, n
n+1+1, 2

√
a
√
b xn+1√

−(n+ 1)2


HypergeometricU

 1
2

 √
a c√

b
√

−(n+ 1)2
+ n

n+1

, n
n+1 ,

2
√
a
√
b xn+1√

−(n+ 1)2

 −
√
b
√

−(n+ 1)2 (n+ 1)


√
a (n+ 1)2
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54.2.7 problem 7
Internal problem ID [9594]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _Riccati]

Solve

y′ − a xny2 − b x−2−n = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 77� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*x^(-n-2),y(x), singsol=all)� �
y(x) =

−

(
tan

(
− ln(x)

√
4ab− n2 − 2n− 1

2 + c1

√
4ab− n2 − 2n− 1

2

)√
4ab− n2 − 2n− 1 + n+ 1

)
x−n−1

2a

3 Solution by Mathematica
Time used: 0.719 (sec). Leaf size: 135� �
DSolve[y'[x]==a*x^n*y[x]^2+b*x^(-n-2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x−n−1

(
−
(√

(n+ 1)2 − 4ab + n+ 1
)
x
√

(n+1)2−4ab + c1
(√

(n+ 1)2 − 4ab − n− 1
))

2a
(
x
√

(n+1)2−4ab + c1
)

y(x) →
x−n−1

(√
(n+ 1)2 − 4ab − n− 1

)
2a
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54.2.8 problem 8
Internal problem ID [9595]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − b xm = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 177� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*x^m,y(x), singsol=all)� �
y(x)

=

(
BesselY

(
m+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

)
c1 + BesselJ

(
m+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

))
x

m
2 +n

2+1
√
ab x−n(

BesselY
(
− n+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

)
c1 + BesselJ

(
− n+1

m+n+2 ,
2
√
ab x

m
2 +n

2 +1

m+n+2

))
ax
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3 Solution by Mathematica
Time used: 2.347 (sec). Leaf size: 827� �
DSolve[y'[x]==a*x^n*y[x]^2+b*x^m,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(n+ 1)x−n−1

(
(m+ n+ 1)

2(n+1)
m+n+2Γ

(
n+1

m+n+2

)(
−
√
a
√
b (m+ n+ 1) (xm+n+1)

m+n+2
2(m+n+1) J− m+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
+

√
a
√
b (m+ n+ 1) (xm+n+1)

m+n+2
2(m+n+1) Jm+2n+3

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
− (n+ 1)

√
(m+ n+ 1)2 J n+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
− 2

√
a
√
b c1(m+ n+ 1) ((m+ n+ 1)2)

n+1
m+n+2 (xm+n+1)

1
2

(
1

m+n+1+1
)
Γ
(
− n+1

m+n+2

)
J m+1

m+n+2

(
2
√
a
√
b (m+n+1)

(
xm+n+1) 12(1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
2a
√
(m+ n+ 1)2

(
(n+ 1)(m+ n+ 1)

2(n+1)
m+n+2Γ

(
n+1

m+n+2

)
J n+1

m+n+2

(
2
√
a
√
b (m+n+1)(xm+n+1)

1
2
(
1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

)
+ c1(m+ n+ 2) ((m+ n+ 1)2)

n+1
m+n+2 Γ

(
m+1

m+n+2

)
J− n+1

m+n+2

(
2
√
a
√
b (m+n+1)(xm+n+1)

1
2
(
1+ 1

m+n+1
)√

(m+ n+ 1)2 (m+n+2)

))
y(x)

→

x−n−1


ab
(
xm+n+1) 1

m+n+1+1
0F1

; m+1
m+n+2+1;−

ab
(
xm+n+1)1+ 1

m+n+1

(m+n+2)2


m+1 +(n+1) 0F1

;− n+1
m+n+2 ;−

ab
(
xm+n+1)1+ 1

m+n+1

(m+n+2)2


0F1

; m+1
m+n+2 ;−

ab
(
xm+n+1

)1+ 1
m+n+1

(m+n+2)2

 − n− 1


2a
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54.2.9 problem 9
Internal problem ID [9596]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − k(ax+ b)n (xc+ d)−n−4 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+k*(a*x+b)^n*(c*x+d)^(-n-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+k*(a*x+b)^n*(c*x+d)^(-n-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.10 problem 10
Internal problem ID [9597]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − b xm−1m+ a b2xn+2m = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 1166� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*m*x^(m-1)-a*b^2*x^(n+2*m),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2+b*m*x^(m-1)-a*b^2*x^(n+2*m),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.11 problem 11
Internal problem ID [9598]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ −
(
x2na+ b x−1+n

)
y2 − c = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 6620� �
dsolve(diff(y(x),x)=(a*x^(2*n)+b*x^(n-1))*y(x)^2+c,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(a*x^(2*n)+b*x^(n-1))*y[x]^2+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.12 problem 12
Internal problem ID [9599]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a2x+ b2)
(
y′ + λy2

)
+ a0x+ b0 = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 1030� �
dsolve((a__2*x+b__2)*(diff(y(x),x)+lambda*y(x)^2)+a__0*x+b__0=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 1.323 (sec). Leaf size: 621� �
DSolve[(a2*x+b2)*(y'[x]+\[Lambda]*y[x]^2)+a0*x+b0==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

ia23/2
c1

√
λ (a2b0−a0b2)HypergeometricU

1+ i

√
λ (a2b0−a0b2)

2

√
a0 a23/2

,1, 2i
√
a0

√
λ (a2x+b2)

a23/2

+2
√
a0 a23

L
i(a0b2−a2b0)

√
λ

2
√
a0 a23/2

−1

 2i

√
a0 (b2+a2x)

√
λ

a23/2


ia23/2

c1HypergeometricU
 i

√
λ (a2b0−a0b2)

2

√
a0 a23/2

,0, 2i
√
a0

√
λ (a2x+b2)

a23/2

+2
√
a0

√
λ (a2x+b2) 1F1

 i

√
λ (a2b0−a0b2)

2

√
a0 a23/2

+1;2; 2i
√
a0 (b2+a2x)

√
λ

a23/2

 − i
√
a0 a23/2

a22
√
λ

y(x) →
(a2b0− a0b2)HypergeometricU

(
1 + i

√
λ (a2b0−a0b2)
2
√
a0 a23/2 , 1, 2i

√
a0

√
λ (a2x+b2)

a23/2

)
a22HypergeometricU

(
i

√
λ (a2b0−a0b2)
2
√
a0 a23/2 , 0, 2i

√
a0

√
λ (a2x+b2)

a23/2

)
− i

√
a0

√
a2

√
λ

y(x) →
(a2b0− a0b2)HypergeometricU

(
1 + i

√
λ (a2b0−a0b2)
2
√
a0 a23/2 , 1, 2i

√
a0

√
λ (a2x+b2)

a23/2

)
a22HypergeometricU

(
i

√
λ (a2b0−a0b2)
2
√
a0 a23/2 , 0, 2i

√
a0

√
λ (a2x+b2)

a23/2

)
− i

√
a0

√
a2

√
λ
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54.2.13 problem 13
Internal problem ID [9600]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class G], _rational, [_Riccati, _special]]

Solve

x2y′ − a x2y2 − b = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 48� �
dsolve(x^2*diff(y(x),x)=a*x^2*y(x)^2+b,y(x), singsol=all)� �

y(x) = −
tan

(
− ln(x)

√
4ab− 1
2 + c1

√
4ab− 1

2

)√
4ab− 1 + 1

2ax

3 Solution by Mathematica
Time used: 0.303 (sec). Leaf size: 77� �
DSolve[x^2*y'[x]==a*x^2*y[x]^2+b,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
−1 +

√
1− 4ab

(
−1 + 2c1

x
√
1−4ab +c1

)
2ax

y(x) →
√
1− 4ab − 1

2ax
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54.2.14 problem 14
Internal problem ID [9601]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − y2x2 + a2x4 − a(1− 2b)x2 + b(1 + b) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 122� �
dsolve(x^2*diff(y(x),x)=x^2*y(x)^2-a^2*x^4+a*(1-2*b)*x^2-b*(b+1),y(x), singsol=all)� �

y(x) = − 2(−a x2)b−
1
2 c1ax ea x

2

c1Γ
(
b+ 1

2 ,−a x2
)
− c1Γ

(
b+ 1

2

)
− 1

−
(−ac1x

2 − bc1) Γ
(
b+ 1

2 ,−a x2)+ (ac1x2 + bc1) Γ
(
b+ 1

2

)
+ a x2 + b

x
(
c1Γ

(
b+ 1

2 ,−a x2
)
− c1Γ

(
b+ 1

2

)
− 1
)

3 Solution by Mathematica
Time used: 0.996 (sec). Leaf size: 106� �
DSolve[x^2*y'[x]==x^2*y[x]^2-a^2*x^4+a*(1-2*b)*x^2-b*(b+1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x2b+1(ax2 + b)E 1

2−b(−ax2)− 2c1(ax2 + b) + 2eax2
x2b+1

x2b+2E 1
2−b (−ax2)− 2c1x

y(x) → ax+ b

x
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54.2.15 problem 15
Internal problem ID [9602]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − a x2y2 − b xn − c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 244� �
dsolve(x^2*diff(y(x),x)=a*x^2*y(x)^2+b*x^n+c,y(x), singsol=all)� �
y(x)

=

(
−
√
−4ac+ 1 c1 − c1

)
BesselY

(√
−4ac+ 1

n
, 2
√
ab x

n
2

n

)
+ 2xn

2 BesselY
(√

−4ac+ 1 +n
n

, 2
√
ab x

n
2

n

)√
ab c1 +

(
−
√
−4ac+ 1 − 1

)
BesselJ

(√
−4ac+ 1

n
, 2
√
ab x

n
2

n

)
+ 2BesselJ

(√
−4ac+ 1 +n

n
, 2
√
ab x

n
2

n

)√
ab x

n
2

2xa
(
BesselY

(√
−4ac+ 1

n
, 2
√
ab x

n
2

n

)
c1 + BesselJ

(√
−4ac+ 1

n
, 2
√
ab x

n
2

n

))

12191



54.2. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

3 Solution by Mathematica
Time used: 1.583 (sec). Leaf size: 1779� �
DSolve[x^2*y'[x]==a*x^2*y[x]^2+b*x^n+c,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−a

i
√
4ac−1
n

+ 1
2n

2
√

(1−4ac)n2

n2 +1(xn)
i
√
4ac−1
n

+1 J√(1−4ac)n2

n2 −1

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
b

i
√
4ac−1
n

+ 1
2 + a

i
√
4ac−1
n

+ 1
2n

2
√

(1−4ac)n2

n2 +1(xn)
i
√
4ac−1
n

+1 J√(1−4ac)n2

n2 +1

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
b

i
√
4ac−1
n

+ 1
2 − a

i
√
4ac−1
n n

2
√

(1−4ac)n2

n2 +1(xn)
i
√
4ac−1
n

+ 1
2 J√(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
b

i
√
4ac−1
n − ia

i
√
4ac−1
n

√
4ac− 1 n

2
√

(1−4ac)n2

n2 +1(xn)
i
√
4ac−1
n

+ 1
2 J√(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
b

i
√
4ac−1
n + a

i
√
4ac−1
n n

2
√

(1−4ac)n2

n2
√
(1− 4ac)n2 (xn)

i
√
4ac−1
n

+ 1
2 J√(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
b

i
√
4ac−1
n − a

√
(1−4ac)n2

n2 n
2i
√
4ac−1
n

(
−i

√
4ac− 1 n+ n+

√
(1− 4ac)n2

)
(xn)

√
(1−4ac)n2

n2 + 1
2 J

−
√

(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
c1Γ
(
1−

√
1− 4ac

n

)
b

√
(1−4ac)n2

n2 − a

√
(1−4ac)n2

n2 + 1
2n

2i
√
4ac−1
n

+1(xn)
√

(1−4ac)n2

n2 +1 J
−
√

(1−4ac)n2

n2 −1

(
2
√
a
√
b
√
xn

n

)
c1Γ
(
1−

√
1− 4ac

n

)
b

√
(1−4ac)n2

n2 + 1
2 + a

√
(1−4ac)n2

n2 + 1
2n

2i
√
4ac−1
n

+1(xn)
√

(1−4ac)n2

n2 +1 J
1−
√

(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
c1Γ
(
1−

√
1− 4ac

n

)
b

√
(1−4ac)n2

n2 + 1
2

2anx
√
xn

(
a

i
√
4ac−1
n b

i
√
4ac−1
n n

2
√

(1−4ac)n2

n2 J√(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
Γ
(

n+
√
1− 4ac
n

)
(xn)

i
√
4ac−1
n + a

√
(1−4ac)n2

n2 b

√
(1−4ac)n2

n2 n
2i
√
4ac−1
n J

−
√

(1−4ac)n2

n2

(
2
√
a
√
b
√
xn

n

)
c1Γ

(
1−

√
1− 4ac

n

)
(xn)

√
(1−4ac)n2

n2

)
y(x)

→

√
a
√
b
√
xn

J
1−

√
(1−4ac)n2

n2

 2
√
a
√
b
√
xn

n

−J
−

√
(1−4ac)n2

n2 −1

 2
√
a
√
b
√
xn

n


J
−

√
(1−4ac)n2

n2

 2
√
a
√
b
√
xn

n

 −
√

n2(1− 4ac)
n

+ i
√
4ac− 1 − 1

2ax
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54.2.16 problem 16
Internal problem ID [9603]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − y2x2 − a x2m(b xm + c)n + n2

4 − 1
4 = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)=x^2*y(x)^2+a*x^(2*m)*(b*x^m+c)^n+1/4*(1-n^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^2*y[x]^2+a*x^(2*m)*(b*x^m+c)^n+1/4*(1-n^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.17 problem 17
Internal problem ID [9604]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
c2x

2 + b2x+ a2
) (

y′ + λy2
)
+ a0 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 2604� �
dsolve((c__2*x^2+b__2*x+a__2)*(diff(y(x),x)+lambda*y(x)^2)+a__0=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 3.145 (sec). Leaf size: 654� �
DSolve[(c2*x^2+b2*x+a2)*(y'[x]+\[Lambda]*y[x]^2)+a0==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(b2+ 2c2x)

8c2
(
b22 − 4a2c2

)
G2,0

2,2

−4c2(a2+x(b2+c2x))
b22

−4a2c2 |
1
4 −

√
c2− 4a0λ
4
√
c2

, 14

(√
c2− 4a0λ√

c2
+ 1
)

0, 0

+ 4c2c1
(
2
(
b22 − 4a2c2

)
2F1

(
3c2+

√
c2(c2− 4a0λ)

4c2 , 14

(
3−

√
c2(c2− 4a0λ)

c2

)
; 2;−4c2(a2+x(b2+c2x))

b22
−4a2c2

)
− (a0λ+ 2c2)(a2+ x(b2+ c2x)) 2F1

(
7c2+

√
c2(c2− 4a0λ)

4c2 , 14

(
7−

√
c2(c2− 4a0λ)

c2

)
; 3;−4c2(a2+x(b2+c2x))

b22
−4a2c2

))

2λ
(
b22 − 4a2c2

)2
G2,0

2,2

−4c2(a2+x(b2+c2x))
b22

−4a2c2 |
1
4

(
5−

√
c2− 4a0λ√

c2

)
, 14

(√
c2− 4a0λ√

c2
+ 5
)

0, 1

+
4c2c1(a2+x(b2+c2x)) 2F1

 3c2+

√
c2(c2− 4a0λ)

4c2 , 14

3−

√
c2(c2− 4a0λ)

c2

;2;− 4c2(a2+x(b2+c2x))

b22
−4a2c2


b22

−4a2c2


y(x)

→

(b2+ 2c2x)

 2
a2+x(b2+c2x) −

(a0λ+2c2) 2F1

 7
4−

√
c2(c2− 4a0λ)

4c2 , 14

√c2(c2− 4a0λ)
c2 +7

;3;− 4c2(a2+x(b2+c2x))

b22
−4a2c2


(
b22

−4a2c2
)

2F1

 3c2+

√
c2(c2− 4a0λ)

4c2 , 14

3−

√
c2(c2− 4a0λ)

c2

;2;− 4c2(a2+x(b2+c2x))

b22
−4a2c2




2λ
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54.2.18 problem 18
Internal problem ID [9605]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Riccati, _special]]

Solve

x4y′ + x4y2 + a2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 34� �
dsolve(x^4*diff(y(x),x)=-x^4*y(x)^2-a^2,y(x), singsol=all)� �

y(x) = −

√
a2 tan

(√
a2 (c1x−1)

x

)
− x

x2

3 Solution by Mathematica
Time used: 0.408 (sec). Leaf size: 116� �
DSolve[x^4*y'[x]==-x^4*y[x]^2-a^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(
x+ i

√
−a2 c1

)
cos
(
a
x

)
+

(
a2−i

√
−a2 c1x

)
sin
(
a
x

)
a

x2
(
cos
(
a
x

)
+ i

√
a c1 sin

(
a
x

)
√
−a

)

y(x) →
x− a cot

(
a
x

)
x2
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54.2.19 problem 19
Internal problem ID [9606]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

a x2(x− 1)2
(
y′ + λy2

)
+ b x2 + xc+ s = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 2636� �
dsolve(a*x^2*(x-1)^2*(diff(y(x),x)+lambda*y(x)^2)+b*x^2+c*x+s=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 23.527 (sec). Leaf size: 2733033� �
DSolve[a*x^2*(x-1)^2*(y'[x]+\[Lambda]*y[x]^2)+b*x^2+c*x+s==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.2.20 problem 20
Internal problem ID [9607]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
a x2 + bx+ c

)2 (
y2 + y′

)
+ A = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 846� �
dsolve((a*x^2+b*x+c)^2*(diff(y(x),x)+y(x)^2)+A=0,y(x), singsol=all)� �
y(x) =

−

2

−i

√
−4ac− b2 + 4A

a2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

4ac− b2 c1a+ 2
√
−4ac+ b2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

c1ax+ i

√
−4ac− b2 + 4A

a2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 √

4ac− b2 a+ 2
√
−4ac+ b2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

ax+
√
−4ac+ b2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

c1b+
√
−4ac+ b2

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2

b

 a

√
−4ac+ b2

(
2xa+ b+ i

√
4ac− b2

)(
i
√
4ac− b2 − 2xa− b

)c1

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)−
a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2 +

(
i

√
4ac− b2 −2xa−b

2xa+b+i

√
4ac− b2

)a

√
− 4ac−b2+4A

a2

2
√
−4ac+b2
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3 Solution by Mathematica
Time used: 4.645 (sec). Leaf size: 312� �
DSolve[(a*x^2+b*x+c)^2*(y'[x]+y[x]^2)+A==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

2
(
−4ac−4A+b2

)

1+c1

√
b2 − 4ac

√
1− 4A

b2 − 4ac exp


2

√
4ac− b2

√
1− 4A

b2 − 4ac ArcTan
 2ax+b√

4ac− b2


√
b2 − 4ac



+ 2ax
√
b2 − 4ac

√
1− 4A

b2 − 4ac + b
√
b2 − 4ac

√
1− 4A

b2 − 4ac + 4ac+ 4A− b2

2
√
b2 − 4ac

√
1− 4A

b2 − 4ac (x(ax+ b) + c)

y(x) →
−
√
b2 − 4ac

√
1− 4A

b2 − 4ac + 2ax+ b

2(x(ax+ b) + c)
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54.2.21 problem 21
Internal problem ID [9608]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xn+1y′ − x2nay2 − c xm − d = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 264� �
dsolve(x^(n+1)*diff(y(x),x)=a*x^(2*n)*y(x)^2+c*x^m+d,y(x), singsol=all)� �
y(x) =

−

((√
−4ad+ n2 c1 + c1n

)
BesselY

(√
−4ad+ n2

m
, 2
√
ac x

m
2

m

)
− 2xm

2 BesselY
(√

−4ad+ n2 +m
m

, 2
√
ac x

m
2

m

)√
ac c1 +

(√
−4ad+ n2 + n

)
BesselJ

(√
−4ad+ n2

m
, 2
√
ac x

m
2

m

)
− 2BesselJ

(√
−4ad+ n2 +m

m
, 2
√
ac x

m
2

m

)√
ac x

m
2

)
x1−n

2xa
(
BesselY

(√
−4ad+ n2

m
, 2
√
ac x

m
2

m

)
c1 + BesselJ

(√
−4ad+ n2

m
, 2
√
ac x

m
2

m

))
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3 Solution by Mathematica
Time used: 1.871 (sec). Leaf size: 1890� �
DSolve[x^(n+1)*y'[x]==a*x^(2*n)*y[x]^2+c*x^m+d,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x−n

(
a
√
n2−4ad

m m
2
√

m2(n2−4ad)
m2

(√
m2 (n2 − 4ad) −m

(
n+

√
n2 − 4ad

))
(xm)

√
n2−4ad

m
+ 1

2 J√m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
Γ
(

m+
√
n2 − 4ad

m

)
c
√
n2−4ad

m − a

√
m2(n2−4ad)

m2 m
2
√
n2−4ad

m
+1n(xm)

√
m2(n2−4ad)

m2 + 1
2 J

−
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
c1Γ
(
1−

√
n2 − 4ad

m

)
c

√
m2(n2−4ad)

m2 + a

√
m2(n2−4ad)

m2 m
2
√
n2−4ad

m
+1
√
n2 − 4ad (xm)

√
m2(n2−4ad)

m2 + 1
2 J

−
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
c1Γ
(
1−

√
n2 − 4ad

m

)
c

√
m2(n2−4ad)

m2 − a

√
m2(n2−4ad)

m2 m
2
√
n2−4ad

m

√
m2 (n2 − 4ad) (xm)

√
m2(n2−4ad)

m2 + 1
2 J

−
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
c1Γ
(
1−

√
n2 − 4ad

m

)
c

√
m2(n2−4ad)

m2 + a
√
n2−4ad

m
+ 1

2m
m2+2

√
m2(n2−4ad)
m2 (xm)

m+
√
n2−4ad
m J

m2+
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
Γ
(

m+
√
n2 − 4ad

m

)
c
√
n2−4ad

m
+ 1

2 − a
√
n2−4ad

m
+ 1

2m
m2+2

√
m2(n2−4ad)
m2 (xm)

m+
√
n2−4ad
m J√m2(n2−4ad)

m2 −1

(
2
√
a
√
c
√
xm

m

)
Γ
(

m+
√
n2 − 4ad

m

)
c
√
n2−4ad

m
+ 1

2 − a

√
m2(n2−4ad)

m2 + 1
2m

2
√
n2−4ad

m
+1(xm)

m2+
√

m2(n2−4ad)
m2 J

−
√

m2(n2−4ad)
m2 −1

(
2
√
a
√
c
√
xm

m

)
c1Γ
(
1−

√
n2 − 4ad

m

)
c

√
m2(n2−4ad)

m2 + 1
2 + a

√
m2(n2−4ad)

m2 + 1
2m

2
√
n2−4ad

m
+1(xm)

m2+
√

m2(n2−4ad)
m2 J

1−
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
c1Γ
(
1−

√
n2 − 4ad

m

)
c

√
m2(n2−4ad)

m2 + 1
2

)
2am

√
xm

(
a
√
n2−4ad

m c
√
n2−4ad

m m
2
√

m2(n2−4ad)
m2 J√m2(n2−4ad)

m2

(
2
√
a
√
c
√
xm

m

)
Γ
(

m+
√
n2 − 4ad

m

)
(xm)

√
n2−4ad

m + a

√
m2(n2−4ad)

m2 c

√
m2(n2−4ad)

m2 m
2
√
n2−4ad

m J
−
√

m2(n2−4ad)
m2

(
2
√
a
√
c
√
xm

m

)
c1Γ

(
1−

√
n2 − 4ad

m

)
(xm)

√
m2(n2−4ad)

m2

)
y(x)

→

x−n


√
a
√
c
√
xm

J
1−

√
m2(n2−4ad)

m2

 2
√
a
√
c
√
xm

m

−J
−

√
m2(n2−4ad)

m2 −1

 2
√
a
√
c
√
xm

m


J
−

√
m2(n2−4ad)

m2

 2
√
a
√
c
√
xm

m

 −
√

m2 (n2 − 4ad)
m

+
√
n2 − 4ad − n


2a
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54.2.22 problem 22
Internal problem ID [9609]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a xn + b) y′ − y2b− a xn−2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 329� �
dsolve((a*x^n+b)*diff(y(x),x)=b*y(x)^2+a*x^(n-2),y(x), singsol=all)� �
y(x) =

(x2nc1a
2n+ xnc1abn) hypergeom

([
2, n+1

n

]
,
[2n−1

n

]
,−a xn

b

)(
hypergeom

([ 2
n

]
, [] ,−a xn

b

)
x+ hypergeom

([
1, 1

n

]
,
[
n−1
n

]
,−a xn

b

)
c1
)
x b2 (n− 1)

+
(−xnc1abn+ xnc1ab) hypergeom

([
1, 1

n

]
,
[
n−1
n

]
,−a xn

b

)
+ (−2xn+1abn+ 2xn+1ab− b2nx+ b2x) hypergeom

([ 2
n

]
, [] ,−a xn

b

)
+ (2a2x2n+1n− 2x2n+1a2 + 2xn+1abn− 2xn+1ab) hypergeom

([
n+2
n

]
, [] ,−a xn

b

)(
hypergeom

([ 2
n

]
, [] ,−a xn

b

)
x+ hypergeom

([
1, 1

n

]
,
[
n−1
n

]
,−a xn

b

)
c1
)
x b2 (n− 1)

3 Solution by Mathematica
Time used: 1.95 (sec). Leaf size: 250� �
DSolve[(a*x^n+b)*y'[x]==b*y[x]^2+a*x^(n-2),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
c1(a(n− 1)xn + bn) 2F1

(
− 1

n
, n−2

n
; n−1

n
;−axn

b

)
− b
(
(−1) 1

n

(
−axn

b

) 1
n + c1n 2F1

(
n−2
n
,−n+1

n
; n−1

n
;−axn

b

))
bx
(
(−1) 1

n

(
−axn

b

) 1
n + c1 2F1

(
− 1

n
, n−2

n
; n−1

n
;−axn

b

))

y(x) →
axn−1

(
n(axn+b) 2F1

(
2,1+ 1

n
;2− 1

n
;−axn

b

)
2F1

(
1, 1

n
;n−1

n
;−axn

b

) + b(−n) + b

)
b2(n− 1)
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54.2.23 problem 23
Internal problem ID [9610]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a xn + b xm + c)
(
y′ − y2

)
+ an(−1 + n)xn−2 + bm(m− 1)x−2+m = 0

3 Solution by Maple
Time used: 0.063 (sec). Leaf size: 173� �
dsolve((a*x^n+b*x^m+c)*(diff(y(x),x)-y(x)^2)+a*n*(n-1)*x^(n-2)+b*m*(m-1)*x^(m-2)=0,y(x), singsol=all)� �
y(x) =

−
(x2na2n+ abmxn+m + abn xn+m +mb2x2m + xnacn+ xmbcm)

(∫ 1
(a xn+b xm+c)2dx

)
+ x2nc1a

2n+ xn+mc1abm+ xn+mc1abn+ x2mc1b
2m+ xnc1acn+ xmc1bcm+ x

(a xn + b xm + c)2 x
(
c1 +

∫ 1
(a xn+b xm+c)2dx

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a*x^n+b*x^m+c)*(y'[x]-y[x]^2)+a*n*(n-1)*x^(n-2)+b*m*(m-1)*x^(m-2)==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.24 problem 24
Internal problem ID [9611]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − ay2 − by − xc− k = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 194� �
dsolve(diff(y(x),x)=a*y(x)^2+b*y(x)+c*x+k,y(x), singsol=all)� �
y(x)

=

2
(

c√
a

) 1
3 √

a

AiryAi

1,−a(cx+k)− b2
4(

c√
a

) 2
3
a

 c1 +AiryBi

1,−a(cx+k)− b2
4(

c√
a

) 2
3
a


− b

c1AiryAi

−a(cx+k)− b2
4(

c√
a

) 2
3
a

+AiryBi

−a(cx+k)− b2
4(

c√
a

) 2
3
a




2a

c1AiryAi

−a(cx+k)− b2
4(

c√
a

) 2
3
a

+AiryBi

−a(cx+k)− b2
4(

c√
a

) 2
3
a
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3 Solution by Mathematica
Time used: 0.5 (sec). Leaf size: 339� �
DSolve[y'[x]==a*y[x]^2+b*y[x]+c*x+k,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
bBi
(

b2−4a(k+cx)
4(−ac)2/3

)
+ bc1Ai

(
b2−4a(k+cx)
4(−ac)2/3

)
+ 2 3

√
−ac

(
Bi′
(

b2−4a(k+cx)
4(−ac)2/3

)
+ c1Ai′

(
b2−4a(k+cx)
4(−ac)2/3

))
2a
(
Bi
(

b2−4a(k+cx)
4(−ac)2/3

)
+ c1Ai

(
b2−4a(k+cx)
4(−ac)2/3

))

y(x) → −

2 3
√
−ac Ai′

(
b2−4a(k+cx)
4(−ac)2/3

)
Ai
(

b2−4a(k+cx)
4(−ac)2/3

) + b

2a

y(x) → −

2 3
√
−ac Ai′

(
b2−4a(k+cx)
4(−ac)2/3

)
Ai
(

b2−4a(k+cx)
4(−ac)2/3

) + b

2a

12205



54.2. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.2.25 problem 25
Internal problem ID [9612]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a xny − x−1+na = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 385� �
dsolve(diff(y(x),x)=y(x)^2+a*x^n*y(x)+a*x^(n-1),y(x), singsol=all)� �
y(x)

= e
xn+1a
n+1

x2

c1 −

(
a

−n−1

) 1
n+1

 (−n−1)2x
− n

n+1− 1
n+1−n−1( a

−n−1
)− 1

n+1
(

xn+1an2
−n−1 +2xn+1an

−n−1 +n2+xn+1a
−n−1 +n

)(
xn+1a
−n−1

)− n
2(n+1) e

− xn+1a
2(−n−1) WhittakerM

(
− 1

n+1− n
2(n+1) ,

n
2n+2+1

2 , x
n+1a
−n−1

)
n(2n+1)a +

(−n−1)2x
− n

n+1− 1
n+1−n−1( a

−n−1
)− 1

n+1 n

(
xn+1a
−n−1

)− n
2(n+1) e

− xn+1a
2(−n−1) WhittakerM

(
− 1

n+1− n
2(n+1)+1, n

2n+2+1
2 , x

n+1a
−n−1

)
(2n+1)a


n+1


− 1

x
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3 Solution by Mathematica
Time used: 1.653 (sec). Leaf size: 72� �
DSolve[y'[x]==y[x]^2+a*x^n*y[x]+a*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
1 + (n+1)e

axn+1
n+1

−E1+ 1
n+1

(
−axn+1

n+1

)
+c1(n+1)x

x

y(x) → −1
x

12207
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54.2.26 problem 26
Internal problem ID [9613]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a xny − b x−1+n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 378� �
dsolve(diff(y(x),x)=y(x)^2+a*x^n*y(x)+b*x^(n-1),y(x), singsol=all)� �

y(x) = −
(−c1an− ac1)KummerU

(
− na+b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

)
(
KummerU

(
a−b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

)
c1 +KummerM

(
a−b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

))
xa

−
(xn+1c1a

2 − c1an− bc1)KummerU
(

a−b
a(n+1) ,

n+2
n+1 ,

xn+1a
n+1

)
+ (na+ a+ b)KummerM

(
− na+b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

)
+ (xn+1a2 − na− b)KummerM

(
a−b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

)
(
KummerU

(
a−b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

)
c1 +KummerM

(
a−b

a(n+1) ,
n+2
n+1 ,

xn+1a
n+1

))
xa
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3 Solution by Mathematica
Time used: 0.83 (sec). Leaf size: 522� �
DSolve[y'[x]==y[x]^2+a*x^n*y[x]+b*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(xn)
1
n

e
iπ

n+1na
1

n+1

 (xn)
1
n+1(an+a+b) 1F1

(
a−b
na+a

;2+ 1
n+1 ;

a
(
xn
)1+ 1

n

n+1

)
n+2 −

(
a(xn)

1
n
+1 + 1

)
1F1

(
a−b
na+a

; 1 + 1
n+1 ;

a(xn)1+
1
n

n+1

)+ bc1
( 1
n
+ 1
) 1

n+1 n
1

n+1xn
1F1

(
1− b

na+a
; 2− 1

n+1 ;
a(xn)1+

1
n

n+1

)
nx

(
(−1)

1
n+1a

1
n+1 (xn)

1
n 1F1

(
a−b
na+a

; 1 + 1
n+1 ;

a(xn)1+
1
n

n+1

)
+ c1

( 1
n
+ 1
) 1

n+1 n
1

n+1 1F1

(
− b

na+a
; n
n+1 ;

a(xn)1+
1
n

n+1

))

y(x) →
bxn−1(xn)

1
n 1F1

(
1− b

na+a
; 2− 1

n+1 ;
a(xn)1+

1
n

n+1

)
n 1F1

(
− b

na+a
; n
n+1 ;

a(xn)1+
1
n

n+1

)

y(x) →
bxn−1(xn)

1
n 1F1

(
1− b

na+a
; 2− 1

n+1 ;
a(xn)1+

1
n

n+1

)
n 1F1

(
− b

na+a
; n
n+1 ;

a(xn)1+
1
n

n+1

)
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54.2.27 problem 27
Internal problem ID [9614]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − (αx+ β) y − a x2 − bx− c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 4562� �
dsolve(diff(y(x),x)=y(x)^2+(alpha*x+beta)*y(x)+a*x^2+b*x+c,y(x), singsol=all)� �

Expression too large to display

12210
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3 Solution by Mathematica
Time used: 3.749 (sec). Leaf size: 1291� �
DSolve[y'[x]==y[x]^2+(\[Alpha]*x+\[Beta])*y[x]+a*x^2+b*x+c,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

2
(
2b+ 4ax+

(√
α2 − 4a − α

)
(xα + β)

)
1F1

(
−

2b2−2αβb+α2
(
2c+α−

√
α2 − 4a

)
+2a

(
β2−4c−2α+2

√
α2 − 4a

)
4(α2−4a)3/2

; 12 ;
(2b+4ax−α(xα+β))2

2(α2−4a)3/2

)
(α2 − 4a)2 + 2(2b+ 4ax− α(xα + β))

(
2b2 − 2αβb+ α2

(
2c+ α−

√
α2 − 4a

)
+ 2a

(
β2 − 4c− 2α + 2

√
α2 − 4a

))
1F1

(
−

2b2−2αβb+α2
(
2c+α−5

√
α2 − 4a

)
+2a

(
β2−4c−2α+10

√
α2 − 4a

)
4(α2−4a)3/2

; 32 ;
(2b+4ax−α(xα+β))2

2(α2−4a)3/2

)
√
α2 − 4a + (4a− α2) c1

2(4a− α2)
(
2b+ 4ax+

(√
α2 − 4a − α

)
(xα + β)

)
H

−
−2b2+2αβb+α2

(
−2c−α+

√
α2−4a

)
−2a

(
β2−4c−2α+2

√
α2−4a

)
2
(
α2−4a

)3/2

(
−2b−4ax+α(xα+β)√

2 (α2−4a)3/4

)
− 2

√
2 4
√
α2 − 4a

(
2b2 − 2αβb+ α2

(
2c+ α−

√
α2 − 4a

)
+ 2a

(
β2 − 4c− 2α + 2

√
α2 − 4a

))
H 2b2−2αβb+α2

(
2c+α−3

√
α2−4a

)
+2a

(
β2−4c−2α+6

√
α2−4a

)
2
(
α2−4a

)3/2

(
−2b−4ax+α(xα+β)√

2 (α2−4a)3/4

)
4 (α2 − 4a)5/2

c1H
−

−2b2+2αβb+α2
(
−2c−α+

√
α2−4a

)
−2a

(
β2−4c−2α+2

√
α2−4a

)
2
(
α2−4a

)3/2

(
−2b−4ax+α(xα+β)√

2 (α2−4a)3/4

)
+ 1F1

(
−

2b2−2αβb+α2
(
2c+α−

√
α2 − 4a

)
+2a

(
β2−4c−2α+2

√
α2 − 4a

)
4(α2−4a)3/2

; 12 ;
(2b+4ax−α(xα+β))2

2(α2−4a)3/2

)
y(x)

→

(4a− α2)
((√

α2 − 4a − α
)
(β + αx) + 4ax+ 2b

)
−

√
2 4
√
α2 − 4a

(
2a
(
2
√
α2 − 4a −2α+β2−4c

)
+α2

(
−
√
α2 − 4a +α+2c

)
+2b2−2αβb

)
H

2b2−2αβb+α2
(
2c+α−3

√
α2−4a

)
+2a

(
β2−4c−2α+6

√
α2−4a

)
2
(
α2−4a

)3/2

−2b−4ax+α(xα+β)√
2 (

α2−4a
)3/4



H

−
−2b2+2αβb+α2

(
−2c−α+

√
α2−4a

)
−2a

(
β2−4c−2α+2

√
α2−4a

)
2
(
α2−4a

)3/2

−2b−4ax+α(xα+β)√
2 (

α2−4a
)3/4



2 (α2 − 4a)3/2
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54.2.28 problem 28
Internal problem ID [9615]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a xny + a xnb+ b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 89� �
dsolve(diff(y(x),x)=y(x)^2+a*x^n*y(x)-a*b*x^n-b^2,y(x), singsol=all)� �

c1 +
∫ x

−(−b_a + _ay(x)) e
2b_an+_an+1a+2b_a

n+1

(b− y(x))_a d_a − e
2bxn+xn+1a+2bx

n+1

b− y(x) = 0

3 Solution by Mathematica
Time used: 1.863 (sec). Leaf size: 195� �
DSolve[y'[x]==y[x]^2+a*x^n*y[x]-a*b*x^n-b^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 e
axn+1
n+1 +2bx

an(K[2]− b)2

−
∫ x

1

e
aK[1]n+1

n+1 +2bK[1](aK[1]n + b+K[2])
an(b−K[2])2 + e

aK[1]n+1
n+1 +2bK[1]

an(b−K[2])

 dK[1]

 dK[2]

+
∫ x

1

e
aK[1]n+1

n+1 +2bK[1](aK[1]n + b+ y(x))
an(b− y(x)) dK[1] = c1, y(x)
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54.2.29 problem 29
Internal problem ID [9616]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (n+ 1)xny2 − a xn+1+m + a xm = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=-(n+1)*x^n*y(x)^2+a*x^(n+m+1)-a*x^m,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(n+1)*x^n*y[x]^2+a*x^(n+m+1)-a*x^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.30 problem 30
Internal problem ID [9617]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − b xmy − b xmc+ a c2xn = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 149� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*x^m*y(x)+b*c*x^m-a*c^2*x^n,y(x), singsol=all)� �

c1 +
∫ x

−(−_an+1ac− ay(x)_an+1) e−
2ac_an+1m−b_am+1n+2_an+1ac−b_am+1

(m+1)(n+1)

(c+ y(x))_a d_a

+ e−
2ac xn+1m−b xm+1n+2xn+1ac−b xm+1

(m+1)(n+1)

c+ y(x) = 0

3 Solution by Mathematica
Time used: 2.813 (sec). Leaf size: 286� �
DSolve[y'[x]==a*x^n*y[x]^2+b*x^m*y[x]+b*c*x^m-a*c^2*x^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 e
bxm+1
m+1 − 2acxn+1

n+1

ab(m− n)(c+K[2])2

−
∫ x

1

−
exp

(
bK[1]m+1

m+1 − 2acK[1]n+1

n+1

)
K[1]n

b(m− n)(c+K[2]) −
exp

(
bK[1]m+1

m+1 − 2acK[1]n+1

n+1

)
(−bK[1]m + acK[1]n − aK[2]K[1]n)

ab(m− n)(c+K[2])2

 dK[1]

 dK[2]

+
∫ x

1

exp
(

bK[1]m+1

m+1 − 2acK[1]n+1

n+1

)
(−bK[1]m + acK[1]n − ay(x)K[1]n)

ab(m− n)(c+ y(x)) dK[1] = c1, y(x)
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54.2.31 problem 31
Internal problem ID [9618]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 + a xn(b xm + c) y − b xm−1m = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2-a*x^n*(b*x^m+c)*y(x)+b*m*x^(m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2-a*x^n*(b*x^m+c)*y[x]+b*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.32 problem 32
Internal problem ID [9619]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + an x−1+ny2 − c xm(a xn + b) y + c xm = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 400� �
dsolve(diff(y(x),x)=-a*n*x^(n-1)*y(x)^2+c*x^m*(a*x^n+b)*y(x)-c*x^m,y(x), singsol=all)� �
y(x) =

−
−

(∫
− e

cx xm
(
xnma+a xn+bm+bn+b

)
(m+1)(n+1+m) a xnn

(a xn+b)2x dx

)
xna− xnc1a−

(∫
− e

cx xm
(
xnma+a xn+bm+bn+b

)
(m+1)(n+1+m) a xnn

(a xn+b)2x dx

)
b− bc1 + e

cx xm
(
xnma+a xn+bm+bn+b

)
(m+1)(n+1+m)

x2n
(∫

− e
cx xm(xnma+a xn+bm+bn+b)

(m+1)(n+1+m) a xnn
(a xn+b)2x dx

)
a2 + x2nc1a2 + 2xn

(∫
− e

cx xm(xnma+a xn+bm+bn+b)
(m+1)(n+1+m) a xnn

(a xn+b)2x dx

)
ab+ 2xnc1ab+

(∫
− e

cx xm(xnma+a xn+bm+bn+b)
(m+1)(n+1+m) a xnn

(a xn+b)2x dx

)
b2 + c1b2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-a*n*x^(n-1)*y[x]^2+c*x^m*(a*x^n+b)*y[x]-c*x^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.33 problem 33
Internal problem ID [9620]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − b xmy − ck xk−1 + bc xm+k + a c2xn+2k = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*x^m*y(x)+c*k*x^(k-1)-b*c*x^(m+k)-a*c^2*x^(n+2*k),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2+b*x^m*y[x]+c*k*x^(k-1)-b*c*x^(m+k)-a*c^2*x^(n+2*k),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.34 problem 34
Internal problem ID [9621]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− ay2 − by − c x2b = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 38� �
dsolve(x*diff(y(x),x)=a*y(x)^2+b*y(x)+c*x^(2*b),y(x), singsol=all)� �

y(x) =
tan

(
xb
√
c
√
a −bc1

b

)√
c xb

√
a

3 Solution by Mathematica
Time used: 0.546 (sec). Leaf size: 139� �
DSolve[x*y'[x]==a*y[x]^2+b*y[x]+c*x^(2*b),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c xb

(
− cos

(√
a
√
c xb

b

)
+ c1 sin

(√
a
√
c xb

b

))
√
a

(
sin
(√

a
√
c xb

b

)
+ c1 cos

(√
a
√
c xb

b

))

y(x) →

√
c xb tan

(√
a
√
c xb

b

)
√
a
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54.2.35 problem 35
Internal problem ID [9622]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− ay2 − by − c xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 225� �
dsolve(x*diff(y(x),x)=a*y(x)^2+b*y(x)+c*x^n,y(x), singsol=all)� �

y(x) =
x

n
2
√
ac c1 BesselY

(
b+n
n
, 2
√
ac x

n
2

n

)
a

(
BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1 + BesselJ

(
b
n
, 2
√
ac x

n
2

n

))

+
BesselJ

(
b+n
n
, 2
√
ac x

n
2

n

)√
ac x

n
2 − BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1b− bBesselJ

(
b
n
, 2
√
ac x

n
2

n

)
a

(
BesselY

(
b
n
, 2
√
ac x

n
2

n

)
c1 + BesselJ

(
b
n
, 2
√
ac x

n
2

n

))
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3 Solution by Mathematica
Time used: 0.519 (sec). Leaf size: 205� �
DSolve[x*y'[x]==a*y[x]^2+b*y[x]+c*x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
c xn/2

(
−J b

n
−1

(
2
√
a
√
c xn/2

n

)
+ c1J1− b

n

(
2
√
a
√
c xn/2

n

))
√
a

(
J b

n

(
2
√
a
√
c xn/2

n

)
+ c1J− b

n

(
2
√
a
√
c xn/2

n

))

y(x) →
cxn

0F̃1
(
; 2− b

n
;−acxn

n2

)
n 0F̃1

(
; 1− b

n
;−acxn

n2

)
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54.2.36 problem 36
Internal problem ID [9623]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− ay2 − (n+ b xn) y − c x2n = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 81� �
dsolve(x*diff(y(x),x)=a*y(x)^2+(n+b*x^n)*y(x)+c*x^(2*n),y(x), singsol=all)� �

y(x) =
x2n−1

(√
4b2ac− b4 tan

(√
4b2ac− b4 (b xn+c1n)

2b2n

)
− b2

)
x1−n

2ab

3 Solution by Mathematica
Time used: 1.044 (sec). Leaf size: 94� �
DSolve[x*y'[x]==a*y[x]^2+(n+b*x^n)*y[x]+c*x^(2*n),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
xn

(
−b+

√
b2 − 4ac

(
−1 + 2c1

e
xn

√
b2−4ac
n +c1

))
2a

y(x) →
xn
(√

b2 − 4ac − b
)

2a
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54.2.37 problem 37
Internal problem ID [9624]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− y2x− ay − b xn = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 216� �
dsolve(x*diff(y(x),x)=x*y(x)^2+a*y(x)+b*x^n,y(x), singsol=all)� �

y(x) =
c1x

n
2+

1
2
√
b BesselY

(
−a−n

n+1 ,
2
√
b x

n
2 +1

2
n+1

)
(
BesselY

(
− a+1

n+1 ,
2
√
b x

n
2 +1

2
n+1

)
c1 + BesselJ

(
− a+1

n+1 ,
2
√
b x

n
2 +1

2
n+1

))
x

+
BesselJ

(
−a−n

n+1 ,
2
√
b x

n
2 +1

2
n+1

)√
b x

n
2+

1
2(

BesselY
(
− a+1

n+1 ,
2
√
b x

n
2 +1

2
n+1

)
c1 + BesselJ

(
− a+1

n+1 ,
2
√
b x

n
2 +1

2
n+1

))
x
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3 Solution by Mathematica
Time used: 1.198 (sec). Leaf size: 855� �
DSolve[x*y'[x]==x*y[x]^2+a*y[x]+b*x^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

√
b (xn)

n+1
2n Γ

(
a+n+2
n+1

)
Ja−n

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
−

√
b (xn)

n+1
2n Γ

(
a+n+2
n+1

)
Ja+n+2

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
+ aΓ

(
a+n+2
n+1

)
J a+1

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
+ Γ

(
a+n+2
n+1

)
J a+1

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
−

√
b c1(xn)

n+1
2n Γ

(
n−a
n+1

)
Jn−a

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
+

√
b c1(xn)

n+1
2n Γ

(
n−a
n+1

)
J−a+n+2

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
+ (a+ 1)c1Γ

(
n−a
n+1

)
J− a+1

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
2x
(
Γ
(
a+n+2
n+1

)
J a+1

n+1

(
2
√
b (xn)

n+1
2n

n+1

)
+ c1Γ

(
n−a
n+1

)
J− a+1

n+1

(
2
√
b (xn)

n+1
2n

n+1

))

y(x) → −

√
b (xn)

n+1
2n

J−a+n+2
n+1

 2

√
b (

xn
)n+1

2n
n+1

−Jn−a
n+1

 2

√
b (

xn
)n+1

2n
n+1


J− a+1

n+1

 2

√
b (xn)

n+1
2n

n+1

 + a+ 1

2x

y(x) → −

√
b (xn)

n+1
2n

J−a+n+2
n+1

 2

√
b (

xn
)n+1

2n
n+1

−Jn−a
n+1

 2

√
b (

xn
)n+1

2n
n+1


J− a+1

n+1

 2

√
b (xn)

n+1
2n

n+1

 + a+ 1

2x
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54.2.38 problem 38
Internal problem ID [9625]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x+ a3xy
2 + a2y + a1x+ a0 = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 848� �
dsolve(x*diff(y(x),x)+a__3*x*y(x)^2+a__2*y(x)+a__1*x+a__0=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 0.709 (sec). Leaf size: 541� �
DSolve[x*y'[x]+a3*x*y[x]^2+a2*y[x]+a1*x+a0==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
i

(
√
a1 c1HypergeometricU

(
1
2

(
a2+ ia0

√
a3√

a1

)
, a2, 2i

√
a1

√
a3 x

)
+ c1

(√
a1 a2+ ia0

√
a3
)
HypergeometricU

(
1
2

(
ia0

√
a3√

a1
+ a2+ 2

)
, a2+ 1, 2i

√
a1

√
a3 x

)
+

√
a1
(
2La2

− i
√
a3 a0

2
√
a1

−a2
2 −1

(
2i
√
a1

√
a3 x

)
+ La2−1

− i
√
a3 a0

2
√
a1

−a2
2

(
2i
√
a1

√
a3 x

)))
√
a3
(
c1HypergeometricU

(
1
2

(
a2+ ia0

√
a3√

a1

)
, a2, 2i

√
a1

√
a3 x

)
+ La2−1

− i
√
a3 a0

2
√
a1

−a2
2

(
2i
√
a1

√
a3 x

))
y(x)

→

(
a0

√
a3 −i

√
a1 a2

)
HypergeometricU

(
1
2

(
ia0

√
a3√

a1
+a2+2

)
,a2+1,2i

√
a1

√
a3 x

)

HypergeometricU
(

1
2

(
a2+ ia0

√
a3√

a1

)
,a2,2i

√
a1

√
a3 x

) − i
√
a1

√
a3

y(x)

→

(
a0

√
a3 −i

√
a1 a2

)
HypergeometricU

(
1
2

(
ia0

√
a3√

a1
+a2+2

)
,a2+1,2i

√
a1

√
a3 x

)

HypergeometricU
(

1
2

(
a2+ ia0

√
a3√

a1

)
,a2,2i

√
a1

√
a3 x

) − i
√
a1

√
a3
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54.2.39 problem 39
Internal problem ID [9626]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

y′x− a xny2 − by − c x−n = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 90� �
dsolve(x*diff(y(x),x)=a*x^n*y(x)^2+b*y(x)+c*x^(-n),y(x), singsol=all)� �
y(x) =

−

(
tan

(
− ln(x)

√
4ac− b2 − 2bn− n2

2 + c1

√
4ac− b2 − 2bn− n2

2

)√
4ac− b2 − 2bn− n2 + b+ n

)
x−n

2a

3 Solution by Mathematica
Time used: 0.97 (sec). Leaf size: 103� �
DSolve[x*y'[x]==a*x^n*y[x]^2+b*y[x]+c*x^(-n),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x−n

(√
(b+ n)2 − 4ac

(
−1 + 2c1

x
√

(b+n)2−4ac +c1

)
− b− n

)
2a

y(x) →
x−n
(√

(b+ n)2 − 4ac − b− n
)

2a
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54.2.40 problem 40
Internal problem ID [9627]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a xny2 −my + a b2xn+2m = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 39� �
dsolve(x*diff(y(x),x)=a*x^n*y(x)^2+m*y(x)-a*b^2*x^(n+2*m),y(x), singsol=all)� �

y(x) = i tan
(
ixn+mba+ c1m+ c1n

n+m

)
b xm

3 Solution by Mathematica
Time used: 8.456 (sec). Leaf size: 43� �
DSolve[x*y'[x]==a*x^n*y[x]^2+m*y[x]-a*b^2*x^(n+2*m),y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
−b2 xm tan

(
a
√
−b2 xm+n

m+ n
+ c1

)
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54.2.41 problem 41
Internal problem ID [9628]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− x2ny2 − (−n+m) y − x2m = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 35� �
dsolve(x*diff(y(x),x)=x^(2*n)*y(x)^2+(m-n)*y(x)+x^(2*m),y(x), singsol=all)� �

y(x) = tan
(
−c1m− c1n+ xn+m

n+m

)
xm−n

3 Solution by Mathematica
Time used: 0.842 (sec). Leaf size: 28� �
DSolve[x*y'[x]==x^(2*n)*y[x]^2+(m-n)*y[x]+x^(2*m),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → xm−n tan
(

xm+n

m+ n
+ c1

)
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54.2.42 problem 42
Internal problem ID [9629]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a xny2 − by − c xm = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 172� �
dsolve(x*diff(y(x),x)=a*x^(n)*y(x)^2+b*y(x)+c*x^(m),y(x), singsol=all)� �
y(x)

=

(
BesselY

(
− b−m

n+m
, 2
√
ac x

n
2 +m

2

n+m

)
c1 + BesselJ

(
− b−m

n+m
, 2
√
ac x

n
2 +m

2

n+m

))
x

n
2+

m
2
√
ac x1−n(

BesselY
(
− b+n

n+m
, 2
√
ac x

n
2 +m

2

n+m

)
c1 + BesselJ

(
− b+n

n+m
, 2
√
ac x

n
2 +m

2

n+m

))
ax
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3 Solution by Mathematica
Time used: 1.308 (sec). Leaf size: 1578� �
DSolve[x*y'[x]==a*x^(n)*y[x]^2+b*y[x]+c*x^(m),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
x−n

(√
a
√
c (m+ n)xm+nJm−b

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
c1Γ
(
m−b
m+n

)
((m+ n)2)

b+n
m+n −

√
a
√
c mxm+nJ− b+m+2n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
c1Γ
(
m−b
m+n

)
((m+ n)2)

b+n
m+n −

√
a
√
c nxm+nJ− b+m+2n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
c1Γ
(
m−b
m+n

)
((m+ n)2)

b+n
m+n − (b+ n)

√
xm+n J− b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
c1Γ
(
m−b
m+n

)
((m+ n)2)

2b+m+3n
2(m+n) − b(m+ n)

2(b+n)
m+n

√
xm+n J b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

)√
(m+ n)2 − n(m+ n)

2(b+n)
m+n

√
xm+n J b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

)√
(m+ n)2 −

√
a
√
c m(m+ n)

2(b+n)
m+n xm+nJ b−m

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

)
−

√
a
√
c n(m+ n)

2(b+n)
m+n xm+nJ b−m

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

)
+

√
a
√
c m(m+ n)

2(b+n)
m+n xm+nJ b+n

m+n
+1

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

)
+

√
a
√
c n(m+ n)

2(b+n)
m+n xm+nJ b+n

m+n
+1

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

))
2a
√
(m+ n)2

√
xm+n

(
J− b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
c1Γ

(
m−b
m+n

)
((m+ n)2)

b+n
m+n + (m+ n)

2(b+n)
m+n J b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
Γ
(
b+m+2n
m+n

))
y(x)

→
x−n

(√
a
√
c (m+ n)

√
xm+n Jm−b

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
− (b+ n)

√
(m+ n)2 J− b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
−

√
a
√
c (m+ n)

√
xm+n J− b+m+2n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

))
2a
√

(m+ n)2 J− b+n
m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
y(x)

→
x−n

(√
a
√
c (m+ n)

√
xm+n Jm−b

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
− (b+ n)

√
(m+ n)2 J− b+n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
−

√
a
√
c (m+ n)

√
xm+n J− b+m+2n

m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

))
2a
√

(m+ n)2 J− b+n
m+n

(
2
√
a
√
c
√
xm+n√

(m+ n)2

)
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54.2.43 problem 43
Internal problem ID [9630]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− x2nay2 − (b xn − n) y − c = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 72� �
dsolve(x*diff(y(x),x)=a*x^(2*n)*y(x)^2+(b*x^n-n)*y(x)+c,y(x), singsol=all)� �

y(x) =

(√
4b2ac− b4 tan

(√
4b2ac− b4 (b xn+c1n)

2b2n

)
− b2

)
x−n

2ab

3 Solution by Mathematica
Time used: 1.074 (sec). Leaf size: 98� �
DSolve[x*y'[x]==a*x^(2*n)*y[x]^2+(b*x^n-n)*y[x]+c,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x−n

(
−b+

√
b2 − 4ac

(
−1 + 2c1

e
xn

√
b2−4ac
n +c1

))
2a

y(x) →
x−n
(√

b2 − 4ac − b
)

2a
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54.2.44 problem 44
Internal problem ID [9631]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x− a xm+2ny2 −
(
xm+nb− n

)
y − c xm = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 87� �
dsolve(x*diff(y(x),x)=a*x^(2*n+m)*y(x)^2+(b*x^(n+m)-n)*y(x)+c*x^m,y(x), singsol=all)� �

y(x) =
xm−1

(√
4b2ac− b4 tan

(√
4b2ac− b4

(
b xn+m+c1m+c1n

)
2b2(n+m)

)
− b2

)
x−n−m+1

2ab

3 Solution by Mathematica
Time used: 1.617 (sec). Leaf size: 102� �
DSolve[x*y'[x]==a*x^(2*n+m)*y[x]^2+(b*x^(n+m)-n)*y[x]+c*x^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x−n

(
−b+

√
b2 − 4ac

(
−1 + 2c1

e

√
b2−4ac xm+n

m+n +c1

))
2a

y(x) →
x−n
(√

b2 − 4ac − b
)

2a
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54.2.45 problem 45
Internal problem ID [9632]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a2x+ b2)
(
y′ + λy2

)
+ (a1x+ b1) y + a0x+ b0 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 964� �
dsolve((a__2*x+b__2)*(diff(y(x),x)+lambda*y(x)^2)+(a__1*x+b__1)*y(x)+a__0*x+b__0=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 3.186 (sec). Leaf size: 1418� �
DSolve[(a2*x+b2)*(y'[x]+\[Lambda]*y[x]^2)+(a1*x+b1)*y[x]+a0*x+b0==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.2.46 problem 46
Internal problem ID [9633]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Riccati]

Solve

(ax+ c) y′ − α(ay + bx)2 − β(ay + bx) + bx− γ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 94� �
dsolve((a*x+c)*diff(y(x),x)=alpha*(a*y(x)+b*x)^2+beta*(a*y(x)+b*x)-b*x+gamma,y(x), singsol=all)� �
y(x)

=
−2a2αbx− a2β + tan

(
−2c1a2+ln(xa+c)

√
a3 (4αγa− β2a+ 4αbc)

2a2

)√
a3 (4αγa− β2a+ 4αbc)

2a3α

3 Solution by Mathematica
Time used: 168.042 (sec). Leaf size: 98� �
DSolve[(a*x+c)*y'[x]==\[Alpha]*(a*y[x]+b*x)^2+\[Beta]*(a*y[x]+b*x)-b*x+\[Gamma],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
−aα

√
4aαγ − aβ2 + 4αbc

a3α2 tan
(

1
2aα log(ax+ c)

√
4aαγ − aβ2 + 4αbc

a3α2 + c1

)
+ 2αbx+ β

2aα
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54.2.47 problem 47
Internal problem ID [9634]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x2y′ − 2y2 − yx+ 2a2x = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 27� �
dsolve(2*x^2*diff(y(x),x)=2*y(x)^2+x*y(x)-2*a^2*x,y(x), singsol=all)� �

y(x) = −i tan
(
2ia− c1

√
x√

x

)√
x a

3 Solution by Mathematica
Time used: 0.65 (sec). Leaf size: 43� �
DSolve[2*x^2*y'[x]==2*y[x]^2+x*y[x]-2*a^2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√
−a2

√
x tan

(
2
√
−a2√
x

− c1

)
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54.2.48 problem 48
Internal problem ID [9635]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

2x2y′ − 2y2 − 3yx+ 2a2x = 0

3 Solution by Maple
Time used: 0.024 (sec). Leaf size: 102� �
dsolve(2*x^2*diff(y(x),x)=2*y(x)^2+3*x*y(x)-2*a^2*x,y(x), singsol=all)� �

y(x) =

(
−2c1x

√
−a2

x
− x

)
sin
(
2
√
−a2

x

)
− x

(
c1 − 2

√
−a2

x

)
cos
(
2
√

−a2

x

)

2 cos
(
2
√

−a2

x

)
c1 + 2 sin

(
2
√
−a2

x

)

3 Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 66� �
DSolve[2*x^2*y'[x]==2*y[x]^2+3*x*y[x]-2*a^2*x,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 4a2c1
√
x

e
4a√
x − 2ac1

+ a
√
x − x

2

y(x) → a
(
−
√
x
)
− x

2
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54.2.49 problem 49
Internal problem ID [9636]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class G], _rational, _Riccati]

Solve

x2y′ − a x2y2 − bxy − c = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 73� �
dsolve(x^2*diff(y(x),x)=a*x^2*y(x)^2+b*x*y(x)+c,y(x), singsol=all)� �
y(x) =

−
tan

(
− ln(x)

√
4ac− b2 − 2b− 1

2 + c1

√
4ac− b2 − 2b− 1

2

)√
4ac− b2 − 2b− 1 + b+ 1

2ax

3 Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 93� �
DSolve[x^2*y'[x]==a*x^2*y[x]^2+b*x*y[x]+c,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
(b+ 1)2 − 4ac

(
1− 2c1

x
√

(b+1)2−4ac +c1

)
+ b+ 1

2ax

y(x) →
√

(b+ 1)2 − 4ac − b− 1
2ax
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54.2.50 problem 50
Internal problem ID [9637]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − y2c x2 −
(
a x2 + bx

)
y − αx2 − βx− γ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 724� �
dsolve(x^2*diff(y(x),x)=c*x^2*y(x)^2+(a*x^2+b*x)*y(x)+alpha*x^2+beta*x+gamma,y(x), singsol=all)� �
y(x) =

−

(√
a2 − 4αc c1a

3x− 4
√
a2 − 4αc c1aαcx+ c1a

4x− 8c1a2αcx+ 16c1α2c2x+
√
a2 − 4αc c1a

2b− 4
√
a2 − 4αc c1αbc+ c1a

3b− 2c1a2βc− 4c1aαbc+ 8c1αβ c2
)
WhittakerW

(
− ab−2βc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

)
+
(
−2

√
a2 − 4αc c1a

2 + 8
√
a2 − 4αc c1αc

)
WhittakerW

(
−ab+2βc+2

√
a2 − 4αc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

)
+
(√

a2 − 4αc a3x− 4
√
a2 − 4αc aαcx+ a4x− 8a2αcx+ 16α2c2x+

√
a2 − 4αc a2b− 4

√
a2 − 4αc αbc+ a3b− 2a2βc− 4αbca+ 8αβ c2

)
WhittakerM

(
− ab−2βc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

)
+
(√

b2 − 4cγ + 2b+ 1
√
a2 − 4αc a2 − 4

√
b2 − 4cγ + 2b+ 1

√
a2 − 4αc αc− a3b+ 2a2βc+ 4αbca− 8αβ c2 +

√
a2 − 4αc a2 − 4

√
a2 − 4αc αc

)
WhittakerM

(
−ab+2βc+2

√
a2 − 4αc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

)
2 (a2 − 4αc)

3
2 xc

(
WhittakerW

(
− ab−2βc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

)
c1 +WhittakerM

(
− ab−2βc

2
√
a2 − 4αc

,

√
b2 − 4cγ + 2b+ 1

2 ,
√
a2 − 4αc x

))
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3 Solution by Mathematica
Time used: 1.657 (sec). Leaf size: 1312� �
DSolve[x^2*y'[x]==c*x^2*y[x]^2+(a*x^2+b*x)*y[x]+\[Alpha]*x^2+\[Beta]*x+\[Gamma],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

(
b+ ax− x

√
a2 − 4cα +

√
b2 + 2b− 4cγ + 1 + 1

)
c1HypergeometricU

ab−2cβ+
√
a2 − 4cα

(√
b2 + 2b− 4cγ + 1 +1

)
2
√
a2 − 4cα

,
√

b2 + 2b− 4cγ + 1 + 1, x
√
a2 − 4cα

− x
(
ab− 2cβ +

√
a2 − 4cα

(√
b2 + 2b− 4cγ + 1 + 1

))
c1HypergeometricU

ab−2cβ+
√
a2 − 4cα

(√
b2 + 2b− 4cγ + 1 +3

)
2
√
a2 − 4cα

,
√

b2 + 2b− 4cγ + 1 + 2, x
√
a2 − 4cα

+ bL
√

b2+2b−4cγ+1
−ab+2cβ−

√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
+ axL

√
b2+2b−4cγ+1

−ab+2cβ−
√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
− x

√
a2 − 4cα L

√
b2+2b−4cγ+1

−ab+2cβ−
√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
+
√
b2 + 2b− 4cγ + 1 L

√
b2+2b−4cγ+1

−ab+2cβ−
√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
+ L

√
b2+2b−4cγ+1

−ab+2cβ−
√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
− 2x

√
a2 − 4cα L

√
b2+2b−4cγ+1 +1

−ab+2cβ−
√
a2−4cα

(√
b2+2b−4cγ+1 +3

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)

2cx

c1HypergeometricU

ab−2cβ+
√
a2 − 4cα

(√
b2 + 2b− 4cγ + 1 +1

)
2
√
a2 − 4cα

,
√

b2 + 2b− 4cγ + 1 + 1, x
√
a2 − 4cα

+ L
√

b2+2b−4cγ+1
−ab+2cβ−

√
a2−4cα

(√
b2+2b−4cγ+1 +1

)
2
√
a2−4cα

(
x
√
a2 − 4cα

)
y(x)

→

(√
a2 − 4αc

(√
b2 + 2b− 4cγ + 1 +1

)
+ab−2βc

)
HypergeometricU


√
a2 − 4αc

√b2 + 2b− 4cγ + 1 +3

+ab−2βc

2

√
a2 − 4αc

,

√
b2 + 2b− 4cγ + 1 +2,x

√
a2 − 4αc



HypergeometricU


√
a2 − 4αc

√b2 + 2b− 4cγ + 1 +1

+ab−2βc

2

√
a2 − 4αc

,

√
b2 + 2b− 4cγ + 1 +1,x

√
a2 − 4αc


− −x

√
a2 − 4αc +ax+

√
b2 + 2b− 4cγ + 1 +b+1
x

2c
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54.2.51 problem 51
Internal problem ID [9638]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − a x2y2 − bxy − c xn − s = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 291� �
dsolve(x^2*diff(y(x),x)=a*x^2*y(x)^2+b*x*y(x)+c*x^n+s,y(x), singsol=all)� �
y(x) =

−

(√
−4as+ b2 + 2b+ 1 c1 + bc1 + c1

)
BesselY

(√
−4as+ b2 + 2b+ 1

n
, 2
√
ac x

n
2

n

)
− 2

√
ac x

n
2 BesselY

(√
−4as+ b2 + 2b+ 1 +n

n
, 2
√
ac x

n
2

n

)
c1 +

(√
−4as+ b2 + 2b+ 1 + b+ 1

)
BesselJ

(√
−4as+ b2 + 2b+ 1

n
, 2
√
ac x

n
2

n

)
− 2BesselJ

(√
−4as+ b2 + 2b+ 1 +n

n
, 2
√
ac x

n
2

n

)√
ac x

n
2

2xa
(
BesselY

(√
−4as+ b2 + 2b+ 1

n
, 2
√
ac x

n
2

n

)
c1 + BesselJ

(√
−4as+ b2 + 2b+ 1

n
, 2
√
ac x

n
2

n

))
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3 Solution by Mathematica
Time used: 2.429 (sec). Leaf size: 2281� �
DSolve[x^2*y'[x]==a*x^2*y[x]^2+b*x*y[x]+c*x^n+s,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
a
√
b2+2b−4as+1

n n
2
√

n2(b2+2b−4as+1)
n2

(√
n2 (b2 + 2b− 4as+ 1) − n

(
b+

√
b2 + 2b− 4as+ 1 + 1

))
(xn)

√
b2+2b−4as+1

n
+ 1

2 J√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
Γ
(

n+
√
b2 + 2b− 4as+ 1

n

)
c
√
b2+2b−4as+1

n − a

√
n2(b2+2b−4as+1)

n2 n
2
√
b2+2b−4as+1

n
+1(xn)

√
n2(b2+2b−4as+1)

n2 + 1
2 J

−
√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 − a

√
n2(b2+2b−4as+1)

n2 bn
2
√
b2+2b−4as+1

n
+1(xn)

√
n2(b2+2b−4as+1)

n2 + 1
2 J

−
√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 + a

√
n2(b2+2b−4as+1)

n2 n
2
√
b2+2b−4as+1

n
+1
√
b2 + 2b− 4as+ 1 (xn)

√
n2(b2+2b−4as+1)

n2 + 1
2 J

−
√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 − a

√
n2(b2+2b−4as+1)

n2 n
2
√
b2+2b−4as+1

n

√
n2 (b2 + 2b− 4as+ 1) (xn)

√
n2(b2+2b−4as+1)

n2 + 1
2 J

−
√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 + a
√
b2+2b−4as+1

n
+ 1

2n
2
√

n2(b2+2b−4as+1)
n2 +1(xn)

n+
√
b2+2b−4as+1

n J
n+

√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
Γ
(

n+
√
b2 + 2b− 4as+ 1

n

)
c
√
b2+2b−4as+1

n
+ 1

2 − a
√
b2+2b−4as+1

n
+ 1

2n
2
√

n2(b2+2b−4as+1)
n2 +1(xn)

n+
√
b2+2b−4as+1

n J√
b2+2b−4as+1

n
−1

(
2
√
a
√
c
√
xn

n

)
Γ
(

n+
√
b2 + 2b− 4as+ 1

n

)
c
√
b2+2b−4as+1

n
+ 1

2 − a

√
n2(b2+2b−4as+1)

n2 + 1
2n

2
√
b2+2b−4as+1

n
+1(xn)

√
n2(b2+2b−4as+1)

n2 +1 J
−n+

√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 + 1
2 + a

√
n2(b2+2b−4as+1)

n2 + 1
2n

2
√
b2+2b−4as+1

n
+1(xn)

√
n2(b2+2b−4as+1)

n2 +1 J
1−

√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ
(
1−

√
b2 + 2b− 4as+ 1

n

)
c

√
n2(b2+2b−4as+1)

n2 + 1
2

2anx
√
xn

(
a
√
b2+2b−4as+1

n c
√
b2+2b−4as+1

n n
2
√

n2(b2+2b−4as+1)
n2 J√

b2+2b−4as+1
n

(
2
√
a
√
c
√
xn

n

)
Γ
(

n+
√
b2 + 2b− 4as+ 1

n

)
(xn)

√
b2+2b−4as+1

n + a

√
n2(b2+2b−4as+1)

n2 c

√
n2(b2+2b−4as+1)

n2 n
2
√
b2+2b−4as+1

n J
−

√
b2+2b−4as+1

n

(
2
√
a
√
c
√
xn

n

)
c1Γ

(
1−

√
b2 + 2b− 4as+ 1

n

)
(xn)

√
n2(b2+2b−4as+1)

n2

)
y(x)

→

√
a
√
c
√
xn

J
1−

√
b2+2b−4as+1

n

 2
√
a
√
c
√
xn

n

−J
−n+

√
b2+2b−4as+1

n

 2
√
a
√
c
√
xn

n


J
−
√
b2+2b−4as+1

n

 2
√
a
√
c
√
xn

n

 −
√

n2 (−4as+ b2 + 2b+ 1)
n

+
√
−4as+ b2 + 2b+ 1 − b− 1

2ax
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54.2.52 problem 52
Internal problem ID [9639]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − a x2y2 − bxy − c x2n − s xn = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 442� �
dsolve(x^2*diff(y(x),x)=a*x^2*y(x)^2+b*x*y(x)+c*x^(2*n)+s*x^n,y(x), singsol=all)� �
y(x) =

−

(
2ixn

√
a c1c+ i

√
a c1s+

√
c c1b−

√
c c1n+

√
c c1

)
KummerU

(
i
√
a s+

√
c b+

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

)
− 2

√
c KummerU

(
i
√
a s+

√
c b−

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

)
c1n+

(
2ixn

√
a c+ i

√
a s+

√
c b−

√
c n+

√
c
)
KummerM

(
i
√
a s+

√
c b+

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

)
+
(
−i

√
a s+

√
c b+

√
c n+

√
c
)
KummerM

(
i
√
a s+

√
c b−

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

)
2
√
c xa

(
KummerU

(
i
√
a s+

√
c b+

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

)
c1 +KummerM

(
i
√
a s+

√
c b+

√
c n+

√
c

2
√
c n

, b+n+1
n

, 2i
√
a
√
c xn

n

))
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3 Solution by Mathematica
Time used: 1.809 (sec). Leaf size: 819� �
DSolve[x^2*y'[x]==a*x^2*y[x]^2+b*x*y[x]+c*x^(2*n)+s*x^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

i
√
a c1x

n
(√

c (b+ n+ 1)− i
√
a s
)
HypergeometricU

− i

√
a s√
c

+b+3n+1

2n , b+2n+1
n

,−2i
√
a
√
c xn

n

+ c1n
(
i
√
a
√
c xn + b+ 1

)
HypergeometricU

− i

√
a s√
c

+b+n+1

2n , b+n+1
n

,−2i
√
a
√
c xn

n

+ n

2i
√
a
√
c xnL

b+n+1
n

−
b+3n− i

√
a s√
c

+1

2n

(
−2i

√
a
√
c xn

n

)
+
(
i
√
a
√
c xn + b+ 1

)
L

b+1
n

−
b+n− i

√
a s√
c

+1

2n

(
−2i

√
a
√
c xn

n

)
anx

c1HypergeometricU

− i

√
a s√
c

+b+n+1

2n , b+n+1
n

,−2i
√
a
√
c xn

n

+ L
b+1
n

−
b+n− i

√
a s√
c

+1

2n

(
−2i

√
a
√
c xn

n

)
y(x) →

−

√
a xn

(√
a s+i

√
c (b+n+1)

)
HypergeometricU


−

i

√
a s√
c

+b+3n+1

2n , b+2n+1
n

,− 2i
√
a
√
c xn

n



nHypergeometricU


−

i

√
a s√
c

+b+n+1

2n , b+n+1
n

,− 2i
√
a
√
c xn

n


+ i

√
a
√
c xn + b+ 1

ax

y(x) →

−

√
a xn

(√
a s+i

√
c (b+n+1)

)
HypergeometricU


−

i

√
a s√
c

+b+3n+1

2n , b+2n+1
n

,− 2i
√
a
√
c xn

n



nHypergeometricU


−

i

√
a s√
c

+b+n+1

2n , b+n+1
n

,− 2i
√
a
√
c xn

n


+ i

√
a
√
c xn + b+ 1

ax
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54.2.53 problem 53
Internal problem ID [9640]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ − y2c x2 − (a xn + b)xy − αx2n − β xn − γ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 1036� �
dsolve(x^2*diff(y(x),x)=c*x^2*y(x)^2+(a*x^n+b)*x*y(x)+alpha*x^(2*n)+beta*x^n+gamma,y(x), singsol=all)� �
y(x) =

−

(
xn

√
a2 − 4αc c1a

3 − 4xn
√
a2 − 4αc c1aαc+ xnc1a

4 − 8xnc1a
2αc+ 16xnc1α

2c2 +
√
a2 − 4αc c1a

2b−
√
a2 − 4αc c1a

2n− 4
√
a2 − 4αc c1αbc+ 4

√
a2 − 4αc c1αcn+ c1a

3b− c1a
3n− 2c1a2βc− 4c1aαbc+ 4c1aαcn+ 8c1αβ c2 +

√
a2 − 4αc c1a

2 − 4
√
a2 − 4αc c1αc+ c1a

3 − 4c1aαc
)
WhittakerW

(
− ab−na−2βc+a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

)
+
(
−2

√
a2 − 4αc c1a

2n+ 8
√
a2 − 4αc c1αcn

)
WhittakerW

(
2
√
a2 − 4αc n−ab+na+2βc−a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

)
+
(
xn

√
a2 − 4αc a3 − 4xn

√
a2 − 4αc aαc+ xna4 − 8xna2αc+ 16xnα2c2 +

√
a2 − 4αc a2b−

√
a2 − 4αc a2n− 4

√
a2 − 4αc αbc+ 4

√
a2 − 4αc αcn+ a3b− n a3 − 2a2βc− 4αbca+ 4aαcn+ 8αβ c2 +

√
a2 − 4αc a2 − 4

√
a2 − 4αc αc+ a3 − 4aαc

)
WhittakerM

(
− ab−na−2βc+a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

)
+
(√

b2 − 4cγ + 2b+ 1
√
a2 − 4αc a2 − 4

√
b2 − 4cγ + 2b+ 1

√
a2 − 4αc αc+

√
a2 − 4αc a2n− 4

√
a2 − 4αc αcn− a3b+ n a3 + 2a2βc+ 4αbca− 4aαcn− 8αβ c2 − a3 + 4aαc

)
WhittakerM

(
2
√
a2 − 4αc n−ab+na+2βc−a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

)
2 (a2 − 4αc)

3
2 xc

(
WhittakerW

(
− ab−na−2βc+a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

)
c1 +WhittakerM

(
− ab−na−2βc+a

2
√
a2 − 4αc n

,

√
b2 − 4cγ + 2b+ 1

2n ,
√
a2 − 4αc xn

n

))
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3 Solution by Mathematica
Time used: 3.691 (sec). Leaf size: 1837� �
DSolve[x^2*y'[x]==c*x^2*y[x]^2+(a*x^n+b)*x*y[x]+\[Alpha]*x^(2*n)+\[Beta]*x^n+\[Gamma],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

−

(−((n2 +
√

n2 (b2 + 2b− 4cγ + 1)
)
a2
)
+ n(−b+ n− 1)

√
a2 − 4cα a+ 2c

(
2αn2 +

√
a2 − 4cα βn+ 2α

√
n2 (b2 + 2b− 4cγ + 1)

))
c1HypergeometricU

(
3n2+

√
n2 (b2 + 2b− 4cγ + 1)

)
a2+(b−n+1)n

√
a2 − 4cα a−2c

(
6αn2+

√
a2 − 4cα βn+2α

√
n2 (b2 + 2b− 4cγ + 1)

)
2n2(a2−4cα) ,

2n2+
√
n2 (b2 + 2b− 4cγ + 1)

n2 , x
n
√
a2 − 4cα

n

xn

− n
(
−a2nxn + 4cnαxn + an

√
a2 − 4cα xn +

√
a2 − 4cα

(
bn+ n+

√
n2 (b2 + 2b− 4cγ + 1)

))
c1HypergeometricU

(
n2+
√

n2 (b2 + 2b− 4cγ + 1)
)
a2+(b−n+1)n

√
a2 − 4cα a−2c

(
2αn2+

√
a2 − 4cα βn+2α

√
n2 (b2 + 2b− 4cγ + 1)

)
2n2(a2−4cα) ,

n2+
√

n2 (b2 + 2b− 4cγ + 1)
n2 , x

n
√
a2 − 4cα

n

− n

(−a2nxn + 4cnαxn + an
√
a2 − 4cα xn +

√
a2 − 4cα

(
bn+ n+

√
n2 (b2 + 2b− 4cγ + 1)

))
L

√
n2(b2+2b−4cγ+1)

n2

−
((

n2+
√

n2(b2+2b−4cγ+1)
)
a2
)
+n(−b+n−1)

√
a2−4cα a+2c

(
2αn2+

√
a2−4cα βn+2α

√
n2(b2+2b−4cγ+1)

)
2n2

(
a2−4cα

)

(
xn
√
a2 − 4cα

n

)
− 2nxn(a2 − 4cα)L

n2+
√

n2(b2+2b−4cγ+1)
n2

−
((

3n2+
√

n2(b2+2b−4cγ+1)
)
a2
)
+n(−b+n−1)

√
a2−4cα a+2c

(
6αn2+

√
a2−4cα βn+2α

√
n2(b2+2b−4cγ+1)

)
2n2

(
a2−4cα

)

(
xn
√
a2 − 4cα

n

)
2cn2x

√
a2 − 4cα

c1HypergeometricU

(
n2+
√
n2 (b2 + 2b− 4cγ + 1)

)
a2+(b−n+1)n

√
a2 − 4cα a−2c

(
2αn2+

√
a2 − 4cα βn+2α

√
n2 (b2 + 2b− 4cγ + 1)

)
2n2(a2−4cα) ,

n2+
√

n2 (b2 + 2b− 4cγ + 1)
n2 , x

n

√
a2 − 4cα

n

+ L

√
n2(b2+2b−4cγ+1)

n2

−
((

n2+
√

n2(b2+2b−4cγ+1)
)
a2
)
+n(−b+n−1)

√
a2−4cα a+2c

(
2αn2+

√
a2−4cα βn+2α

√
n2(b2+2b−4cγ+1)

)
2n2

(
a2−4cα

)

(
xn

√
a2 − 4cα

n

)
y(x)

→

−

xn

(
2c
(
βn

√
a2 − 4αc +2α

√
n2 (b2 + 2b− 4cγ + 1) +2αn2

)
−
(
a2
(√

n2 (b2 + 2b− 4cγ + 1) +n2
))

+an(−b+n−1)
√
a2 − 4αc

)
HypergeometricU


−2c

βn

√
a2 − 4αc +2α

√
n2 (b2 + 2b− 4cγ + 1) +6αn2

+a2
√n2 (b2 + 2b− 4cγ + 1) +3n2

+an(b−n+1)

√
a2 − 4αc

2n2
(
a2−4αc

) ,

√
n2 (b2 + 2b− 4cγ + 1) +2n2

n2 ,x
n

√
a2 − 4αc

n



HypergeometricU


−2c

βn

√
a2 − 4αc +2α

√
n2 (b2 + 2b− 4cγ + 1) +2αn2

+a2
√n2 (b2 + 2b− 4cγ + 1) +n2

+an(b−n+1)

√
a2 − 4αc

2n2
(
a2−4αc

) ,

√
n2 (b2 + 2b− 4cγ + 1) +n2

n2 ,x
n

√
a2 − 4αc

n


− n

(√
a2 − 4αc

(√
n2 (b2 + 2b− 4cγ + 1) + bn+ n

)
+ anxn

√
a2 − 4αc − a2nxn + 4αcnxn

)

2cn2x
√
a2 − 4αc
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54.2.54 problem 54
Internal problem ID [9641]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2y′ −
(
β xn + αx2n + γ

)
y2 − (a xn + b)xy − c x2 = 0

3 Solution by Maple
Time used: 0.041 (sec). Leaf size: 364204� �
dsolve(x^2*diff(y(x),x)=(alpha*x^(2*n)+beta*x^n+gamma)*y(x)^2+(a*x^n+b)*x*y(x)+c*x^2,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==(\[Alpha]*x^(2*n)+\[Beta]*x^n+\[Gamma])*y[x]^2+(a*x^n+b)*x*y[x]+c*x^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.55 problem 55
Internal problem ID [9642]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
x2 − 1

)
y′ + λ

(
y2 − 2yx+ 1

)
= 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 231� �
dsolve((x^2-1)*diff(y(x),x)+lambda*(y(x)^2-2*x*y(x)+1)=0,y(x), singsol=all)� �
y(x)

=
8c1(x+ 1)

((
λ− 1

2

)
x− λ

2 +
1
2

)
HeunC

(
0,−2λ+ 1, 0, 0, λ2 − λ+ 1

2 ,
2

x+1

)
−
(
−x

2 −
1
2

)−2λ+1
λ(x+ 1)HeunC

(
0,−1 + 2λ, 0, 0, λ2 − λ+ 1

2 ,
2

x+1

)
− 8(x− 1)

(
HeunCPrime

(
0,−2λ+ 1, 0, 0, λ2 − λ+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2λ+1 HeunCPrime

(
0,−1+2λ,0,0,λ2−λ+ 1

2 ,
2

x+1

)
4

)
4
(
HeunC

(
0,−2λ+ 1, 0, 0, λ2 − λ+ 1

2 ,
2

x+1

)
c1 −

(
−x

2−
1
2
)−2λ+1 HeunC

(
0,−1+2λ,0,0,λ2−λ+ 1

2 ,
2

x+1

)
4

)
(x+ 1)λ

3 Solution by Mathematica
Time used: 0.588 (sec). Leaf size: 47� �
DSolve[(x^2-1)*y'[x]+\[Lambda]*(y[x]^2-2*x*y[x]+1)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → Qλ(x) + c1Pλ(x)
Qλ−1(x) + c1Pλ−1(x)

y(x) → Pλ(x)
Pλ−1(x)
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54.2.56 problem 56
Internal problem ID [9643]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(
a x2 + b

)
y′ + αy2 + βxy + b(a+ β)

α
= 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 563� �
dsolve((a*x^2+b)*diff(y(x),x)+alpha*y(x)^2+beta*x*y(x)+b/alpha*(a+beta)=0,y(x), singsol=all)� �
y(x) =

−

b

−

(
−−xa+

√
−ab

2
√
−ab

)a+β
a (

xa−
√
−ab

)
HeunC

(
0,−a−β

a
, 2a+β

2a ,0, 2a
2+2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
2 +

(
−−xa+

√
−ab

2
√
−ab

)a+β
a (

xa+
√
−ab

)
HeunCPrime

(
0, −a−β

a
, 2a+β

2a , 0, 2a2+2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
+ a

((
x
√
−ab a+ a2x2 + (x2β + 2b) a+ bβ

)
HeunC

(
0, a+β

a
, 2a+β

2a , 0, 2a2+2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
+ 2aHeunCPrime

(
0, a+β

a
, 2a+β

2a , 0, 2a2+2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)(
−x

√
−ab + b

))
c1



α


(
−−xa+

√
−ab

2
√
−ab

)a+β
a (

x

√
−ab +b

)
HeunC

(
0,−a−β

a
, 2a+β

2a ,0, 2a2+2βa+β2
4a2 , 2

√
−ab

−xa+
√
−ab

)
2 +HeunC

(
0, a+β

a
, 2a+β

2a , 0, 2a2+2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
c1
(
a2bx+ (−ab)

3
2

)
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3 Solution by Mathematica
Time used: 1.054 (sec). Leaf size: 40� �
DSolve[(a*x^2+b)*y'[x]+\[Alpha]*y[x]^2+\[Beta]*x*y[x]+b/\[Alpha]*(a+\[Beta])==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x(a+ β)
α

y(x) → −x(a+ β)
α

y(x) → −x(a+ β)
α
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54.2.57 problem 57
Internal problem ID [9644]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
a x2 + b

)
y′ + αy2 + βxy + γ = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 681� �
dsolve((a*x^2+b)*diff(y(x),x)+alpha*y(x)^2+beta*x*y(x)+gamma=0,y(x), singsol=all)� �
y(x) =

−
2bγ
((

−−xa+
√
−ab

2
√
−ab

)a−β
a

HeunC
(
0, −a+β

a
,−
√
4αγab+ β2b2

2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
− HeunC

(
0, a−β

a
,−
√
4αγab+ β2b2

2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
c1

)(
xa−

√
−ab

)
2
((

−x

√
−ab
2 − b

2

)√
4αγab+ β2b2 + b

(√
−ab βx

2 +
(
a− β

2

)
b+ a x2 (a− β)

))
c1HeunC

(
0, a−β

a
,−
√

4αγab+ β2b2
2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
+
(
−−xa+

√
−ab

2
√
−ab

)a−β
a (

x
√
−ab + b

)(
−bβ +

√
4αγab+ β2b2

)
HeunC

(
0, −a+β

a
,−
√

4αγab+ β2b2
2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
− 4ab

(
−x

√
−ab + b

)((
−−xa+

√
−ab

2
√
−ab

)a−β
a

HeunCPrime
(
0, −a+β

a
,−
√
4αγab+ β2b2

2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

)
− c1HeunCPrime

(
0, a−β

a
,−
√

4αγab+ β2b2
2ab , 0, 2a2−2βa+β2

4a2 , 2
√
−ab

−xa+
√
−ab

))
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3 Solution by Mathematica
Time used: 1.027 (sec). Leaf size: 598� �
DSolve[(a*x^2+b)*y'[x]+\[Alpha]*y[x]^2+\[Beta]*x*y[x]+\[Gamma]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

i

c1
(√

4aαγ + bβ2 − 2a
√
b −

√
b β
)
P

√
bβ2+4aαγ
2a

√
b

β
2a+1

(
i
√
a x√
b

)
+ 2i

√
a x(a+ β)Q

√
bβ2+4aαγ
2a

√
b

β
2a

(
i
√
a x√
b

)
+
(√

4aαγ + bβ2 − 2a
√
b −

√
b β
)
Q

√
bβ2+4aαγ
2a

√
b

β
2a+1

(
i
√
a x√
b

)− 2
√
a c1x(a+ β)P

√
bβ2+4aαγ
2a

√
b

β
2a

(
i
√
a x√
b

)

2
√
a α

c1P

√
bβ2+4aαγ
2a

√
b

β
2a

(
i
√
a x√
b

)
+Q

√
bβ2+4aαγ
2a

√
b

β
2a

(
i
√
a x√
b

)

y(x) →

−2x(a+ β) +
i

(√
4aαγ + bβ2 −2a

√
b −

√
b β

)
P

√
bβ2+4aαγ
2a

√
b

β
2a+1

(
i

√
a x√
b

)

√
a P

√
bβ2+4aαγ
2a

√
b

β
2a

(
i

√
a x√
b

)

2α
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54.2.58 problem 58
Internal problem ID [9645]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve (
a x2 + b

)
y′ + y2 − 2yx+ (−a+ 1)x2 − b = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 25� �
dsolve((a*x^2+b)*diff(y(x),x)+y(x)^2-2*x*y(x)+(1-a)*x^2-b=0,y(x), singsol=all)� �

y(x) = x+ 1

c1 +
arctan

(
xa√
ab

)
√
ab

3 Solution by Mathematica
Time used: 0.611 (sec). Leaf size: 41� �
DSolve[(a*x^2+b)*y'[x]+y[x]^2-2*x*y[x]+(1-a)*x^2-b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → x+ 1

ArcTan
(√

a x√
b

)
√
a
√
b

+ c1

y(x) → x
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54.2.59 problem 59
Internal problem ID [9646]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve (
a x2 + bx+ c

)
y′ − y2 − (2λx+ b) y − λ(λ− a)x2 − µ = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 5761� �
dsolve((a*x^2+b*x+c)*diff(y(x),x)=y(x)^2+(2*lambda*x+b)*y(x)+lambda*(lambda-a)*x^2+mu,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 14.486 (sec). Leaf size: 93� �
DSolve[(a*x^2+b*x+c)*y'[x]==y[x]^2+(2*\[Lambda]*x+b)*y[x]+\[Lambda]*(\[Lambda]-a)*x^2+\[Mu],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

√4(cλ+ µ)− b2 tan


√

−b2 + 4cλ+ 4µ ArcTan
(

2ax+b√
4ac− b2

)
√
4ac− b2

+ c1

− b

− 2λx
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54.2.60 problem 60
Internal problem ID [9647]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
a x2 + bx+ c

)
y′ − y2 − (ax+ µ) y + λ2x2 − λ(b− µ)x− cλ = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 470862� �
dsolve((a*x^2+b*x+c)*diff(y(x),x)=y(x)^2+(a*x+mu)*y(x)-lambda^2*x^2+lambda*(b-mu)*x+lambda*c,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 18.968 (sec). Leaf size: 183� �
DSolve[(a*x^2+b*x+c)*y'[x]==y[x]^2+(a*x+\[Mu])*y[x]-\[Lambda]^2*x^2+\[Lambda]*(b-\[Mu])*x+\[Lambda]*c,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ λx−

(x(ax+ b) + c)λ
a
+ 1

2 exp

−
(a(b−2µ)+2bλ)ArcTan

(
2ax+b√

4ac− b2

)

a

√
4ac− b2



∫ x

1 exp

−

2(ab+2λb−2aµ)ArcTan
 b+2aK[1]√

4ac− b2


√
4ac− b2

+(a−2λ) log(c+K[1](b+aK[1]))

2a

 dK[1] + c1

y(x) → λx
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54.2.61 problem 61
Internal problem ID [9648]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve(
a2x

2 + b2x+ c2
)
y′ − y2 − (a1x+ b1) y + λ(λ+ a1 − a2)x2 − λ(b2 − b1)x− λc2 = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 540884� �
dsolve((a__2*x^2+b__2*x+c__2)*diff(y(x),x)=y(x)^2+(a__1*x+b__1)*y(x)-lambda*(lambda+a__1-a__2)*x^2+lambda*(b__2-b__1)*x+lambda*c__2,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 28.844 (sec). Leaf size: 189� �
DSolve[(a2*x^2+b2*x+c2)*y'[x]==y[x]^2+(a1*x+b1)*y[x]-\[Lambda]*(\[Lambda]+a1-a2)*x^2+\[Lambda]*(b2-b1)*x+\[Lambda]*c2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → λx

−

(x(a2x+ b2) + c2)a1+2λ
2a2 exp

 (2a2b1−b2(a1+2λ))ArcTan
 2a2x+b2√

4a2c2− b22


a2
√

4a2c2− b22



∫ x

1 exp


(a1−2a2+2λ) log(c2+K[1](b2+a2K[1]))−

2(−2a2b1+a1b2+2b2λ)ArcTan
 b2+2a2K[1]√

4a2c2− b22

√
4a2c2− b22

2a2


dK[1] + c1

y(x) → λx
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54.2.62 problem 62
Internal problem ID [9649]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
a2x

2 + b2x+ c2
)
y′ − y2 − (a1x+ b1) y − a0x

2 − b0x− c0 = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 400546� �
dsolve((a__2*x^2+b__2*x+c__2)*diff(y(x),x)=y(x)^2+(a__1*x+b__1)*y(x)+a__0*x^2+b__0*x+c__0,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a2*x^2+b2*x+c2)*y'[x]==y[x]^2+(a1*x+b1)*y[x]+a0*x^2+b0*x+c0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.63 problem 63
Internal problem ID [9650]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_rational, [_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

(x− a) (x− b) y′ + y2 + k(y + x− a) (y + x− b) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 128� �
dsolve((x-a)*(x-b)*diff(y(x),x)+y(x)^2+k*(y(x)+x-a)*(y(x)+x-b)=0,y(x), singsol=all)� �

y(x) =
k
(

(−x+b)kc1b
c1(−x+b)k+(−x+a)k − (−x+b)kc1x

c1(−x+b)k+(−x+a)k + (−x+a)ka
c1(−x+b)k+(−x+a)k − (−x+a)kx

c1(−x+b)k+(−x+a)k

)
k + 1

3 Solution by Mathematica
Time used: 108.564 (sec). Leaf size: 99� �
DSolve[(x-a)*(x-b)*y'[x]+y[x]^2+k*(y[x]+x-a)*(y[x]+x-b)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

k(a+ b− 2x)
k + 1

+

√
−k2(a− b)2

(k + 1)2 tan


(k + 1)

√
−k2(a− b)2

(k + 1)2 (log(x− b)− log(x− a))

2(a− b) + c1
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54.2.64 problem 64
Internal problem ID [9651]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve (
c2x

2 + b2x+ a2
) (

y′ + λy2
)
+ (xb1 + a1) y + a0 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 18039� �
dsolve((c__2*x^2+b__2*x+a__2)*(diff(y(x),x)+lambda*y(x)^2)+(b__1*x+a__1)*y(x)+a__0=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 15.366 (sec). Leaf size: 1986� �
DSolve[(c2*x^2+b2*x+a2)*(y'[x]+\[Lambda]*y[x]^2)+(b1*x+a1)*y[x]+a0==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.2.65 problem 65
Internal problem ID [9652]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x3 − a x3y2 −
(
b x2 + c

)
y − sx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 327� �
dsolve(x^3*diff(y(x),x)=a*x^3*y(x)^2+(b*x^2+c)*y(x)+s*x,y(x), singsol=all)� �
y(x) =

−
2c1KummerU

(√
−4as+ b2 + 2b+ 1

4 + b
4 +

1
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

)
xa

(
KummerU

(
5
4 +

√
−4as+ b2 + 2b+ 1

4 + b
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

)
c1 +KummerM

(
5
4 +

√
−4as+ b2 + 2b+ 1

4 + b
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

))

+

(
−1 +

√
−4as+ b2 + 2b+ 1 − b

)
KummerM

(√
−4as+ b2 + 2b+ 1

4 + b
4 +

1
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

)
2xa

(
KummerU

(
5
4 +

√
−4as+ b2 + 2b+ 1

4 + b
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

)
c1 +KummerM

(
5
4 +

√
−4as+ b2 + 2b+ 1

4 + b
4 , 1 +

√
−4as+ b2 + 2b+ 1

2 , c
2x2

))
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3 Solution by Mathematica
Time used: 2.959 (sec). Leaf size: 756� �
DSolve[x^3*y'[x]==a*x^3*y[x]^2+(b*x^2+c)*y[x]+s*x,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

−
(√

(b+ 1)2 − 4as − b− 1
)
c

1
2
√

(b+1)2−4as ( 1
x

)√(b+1)2−4as

2x2
1F1

(
1
4

(
−b+

√
(b+ 1)2 − 4as − 1

)
; 12
(√

(b+ 1)2 − 4as + 2
)
;− c

2x2

)
−

2c 1F1

(
1
4

(
−b+
√

(b+ 1)2 − 4as +3
)
; 12

(√
(b+ 1)2 − 4as +4

)
;− c

2x2

)√
(b+ 1)2 − 4as +2

+ c12
1
2
√

(b+1)2−4as
(√

(b+ 1)2 − 4as + b+ 1
)2x2

1F1

(
1
4

(
−b−

√
(b+ 1)2 − 4as − 1

)
; 1− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

)
+

2c 1F1

(
1
4

(
−b−
√

(b+ 1)2 − 4as +3
)
;2− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

)√
(b+ 1)2 − 4as −2


4ax3

(
c

1
2
√

(b+1)2−4as ( 1
x

)√(b+1)2−4as
1F1

(
1
4

(
−b+

√
(b+ 1)2 − 4as − 1

)
; 12
(√

(b+ 1)2 − 4as + 2
)
;− c

2x2

)
+ c12

1
2
√

(b+1)2−4as
1F1

(
1
4

(
−b−

√
(b+ 1)2 − 4as − 1

)
; 1− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

))
y(x) →

−

(√
(b+ 1)2 − 4as + b+ 1

)(
2x2

1F̃1

(
1
4

(
−b−

√
(b+ 1)2 − 4as − 1

)
; 1− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

)
− c 1F̃1

(
1
4

(
−b−

√
(b+ 1)2 − 4as + 3

)
; 2− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

))
4ax3 1F̃1

(
1
4

(
−b−

√
(b+ 1)2 − 4as − 1

)
; 1− 1

2

√
(b+ 1)2 − 4as ;− c

2x2

)
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54.2.66 problem 66
Internal problem ID [9653]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

y′x3 − a x3y2 − x(bx+ c) y − αx− β = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 615� �
dsolve(x^3*diff(y(x),x)=a*x^3*y(x)^2+x*(b*x+c)*y(x)+alpha*x+beta,y(x), singsol=all)� �
y(x)

=
(2a2β2c1x+ 2aα c2c1x− 2abβcc1x− 6aβcc1x+ 2b c2c1x+ 4c2c1x)KummerU

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+5c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
2x2c2a

(
KummerU

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
c1 +KummerM

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

))

+
(2aβcc1x− 2b c2c1x− 2c3c1 − 4c2c1x)KummerU

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
+
(√

−4αa+ b2 + 2b+ 1 c2x− 2aβcx+ x c2b+ 3c2x
)
KummerM

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+5c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
+ (2aβcx− 2x c2b− 2c3 − 4c2x)KummerM

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
2x2c2a

(
KummerU

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

)
c1 +KummerM

(√
−4αa+ b2 + 2b+ 1 c−2βa+cb+3c

2c , 1 +
√
−4αa+ b2 + 2b+ 1 , c

x

))
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3 Solution by Mathematica
Time used: 2.233 (sec). Leaf size: 1044� �
DSolve[x^3*y'[x]==a*x^3*y[x]^2+x*(b*x+c)*y[x]+\[Alpha]*x+\[Beta],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

Γ
(√

(b+ 1)2 − 4aα + 1
)
c
√

(b+1)2−4aα ( 1
x

)√(b+1)2−4aα

(−√(b+ 1)2 − 4aα + b+ 1
)

1F̃1

(
1
2

(
−b+ 2aβ

c
+
√
(b+ 1)2 − 4aα − 1

)
;
√

(b+ 1)2 − 4aα + 1;− c
x

)
+

(
c

(√
(b+ 1)2 − 4aα −b−1

)
+2aβ

)
1F̃1

(
1
2

(
−b+ 2aβ

c
+
√
(b+ 1)2 − 4aα +1

)
;
√

(b+ 1)2 − 4aα +2;− c
x

)
x

−

c1



c

√(b+ 1)2 − 4aα +b+1

−2aβ

 1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα −1


2c ;2−

√
(b+ 1)2 − 4aα ;− c

x


x

+
(
b

(√
(b+ 1)2 − 4aα +b+1

)
−4aα

)
1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα +1


2c ;1−

√
(b+ 1)2 − 4aα ;− c

x




1−
√
(b+ 1)2 − 4aα

2ax

c
√

(b+1)2−4aα
( 1
x

)√(b+1)2−4aα
1F1

(
1
2

(
−b+ 2aβ

c
+
√
(b+ 1)2 − 4aα − 1

)
;
√

(b+ 1)2 − 4aα + 1;− c
x

)
+ c1 1F1

2aβ−c

(
b+
√
(b+ 1)2 − 4aα +1

)
2c ; 1−

√
(b+ 1)2 − 4aα ;− c

x


y(x)

→

(
−2aβ

(√
(b+ 1)2 − 4aα +1

)
+bc

(√
(b+ 1)2 − 4aα +b+3

)
+2c

(
−2aα+

√
(b+ 1)2 − 4aα +1

))
1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα −1


2c ;2−

√
(b+ 1)2 − 4aα ;− c

x



1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα +1


2c ;1−

√
(b+ 1)2 − 4aα ;− c

x


+ x(b(b+ 2)− 4aα)

(√
(b+ 1)2 − 4aα + b+ 1

)

2ax2(4aα− b(b+ 2))

y(x)

→

(
−2aβ

(√
(b+ 1)2 − 4aα +1

)
+bc

(√
(b+ 1)2 − 4aα +b+3

)
+2c

(
−2aα+

√
(b+ 1)2 − 4aα +1

))
1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα −1


2c ;2−

√
(b+ 1)2 − 4aα ;− c

x



1F1


2aβ−c

b+

√
(b+ 1)2 − 4aα +1


2c ;1−

√
(b+ 1)2 − 4aα ;− c

x


+ x(b(b+ 2)− 4aα)

(√
(b+ 1)2 − 4aα + b+ 1

)

2ax2(4aα− b(b+ 2))
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54.2.67 problem 67
Internal problem ID [9654]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
x2 + a

) (
y′ + λy2

)
+
(
b x2 + c

)
y + sx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 1348� �
dsolve(x*(x^2+a)*(diff(y(x),x)+lambda*y(x)^2)+(b*x^2+c)*y(x)+s*x=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 2.459 (sec). Leaf size: 783� �
DSolve[x*(x^2+a)*(y'[x]+\[Lambda]*y[x]^2)+(b*x^2+c)*y[x]+s*x==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

a
1
2
(
c
a−5

)
x− c

a

a
(
3a2−4ac+c2

)
2F1


a

b−

√
(b− 1)2 − 4sλ +1

−2c

4a ,

a

b+

√
(b− 1)2 − 4sλ +1

−2c

4a ; 32−
c
2a ;−

x2
a

−x2(a2(b+λs)−a(b+1)c+c2
)
2F1


a

b−

√
(b− 1)2 − 4sλ +5

−2c

4a ,

a

b+

√
(b− 1)2 − 4sλ +5

−2c

4a ; 52−
c
2a ;−

x2
a




3a−c
−

c1λsx 2F1

(
1
4

(
b−
√

(b− 1)2 − 4sλ +3
)
, 14

(
b+
√

(b− 1)2 − 4sλ +3
)
; 12
(
c
a
+3
)
;−x2

a

)
a+c

λa
1
2
(
c
a
−1
)
x1− c

a 2F1

a

(
b−
√

(b− 1)2 − 4sλ +1
)
−2c

4a ,
a

(
b+
√
(b− 1)2 − 4sλ +1

)
−2c

4a ; 32 −
c
2a ;−

x2

a

+ c1λ 2F1

(
1
4

(
b−

√
(b− 1)2 − 4sλ − 1

)
, 14

(
b+

√
(b− 1)2 − 4sλ − 1

)
; a+c

2a ;−x2

a

)

y(x)→−
sx 2F1

(
1
4

(
b−

√
(b− 1)2 − 4sλ + 3

)
, 14

(
b+

√
(b− 1)2 − 4sλ + 3

)
; 12
(
c
a
+ 3
)
;−x2

a

)
(a+ c) 2F1

(
1
4

(
b−

√
(b− 1)2 − 4sλ − 1

)
, 14

(
b+

√
(b− 1)2 − 4sλ − 1

)
; a+c

2a ;−x2

a

)

y(x)→−
sx 2F1

(
1
4

(
b−

√
(b− 1)2 − 4sλ + 3

)
, 14

(
b+

√
(b− 1)2 − 4sλ + 3

)
; 12
(
c
a
+ 3
)
;−x2

a

)
(a+ c) 2F1

(
1
4

(
b−

√
(b− 1)2 − 4sλ − 1

)
, 14

(
b+

√
(b− 1)2 − 4sλ − 1

)
; a+c

2a ;−x2

a

)
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54.2.68 problem 68
Internal problem ID [9655]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(x+ a)
(
y′ + λy2

)
+ x(bx+ c) y + αx+ β = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5852� �
dsolve(x^2*(x+a)*(diff(y(x),x)+lambda*y(x)^2)+x*(b*x+c)*y(x)+alpha*x+beta=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 5.272 (sec). Leaf size: 2260� �
DSolve[x^2*(x+a)*(y'[x]+\[Lambda]*y[x]^2)+x*(b*x+c)*y[x]+\[Alpha]*x+\[Beta]==0,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.2.69 problem 69
Internal problem ID [9656]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve (
a x2 + bx+ e

)
(y′x− y)− y2 + x2 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 58� �
dsolve((a*x^2+b*x+e)*(x*diff(y(x),x)-y(x))-y(x)^2+x^2=0,y(x), singsol=all)� �

y(x) = − tanh

c1
√
4ea− b2 + 2arctan

(
2xa+b√
4ea− b2

)
√
4ea− b2

x

3 Solution by Mathematica
Time used: 2.275 (sec). Leaf size: 62� �
DSolve[(a*x^2+b*x+e)*(x*y'[x]-y[x])-y[x]^2+x^2==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −x tanh

2ArcTan
(

2ax+b√
4ae− b2

)
√
4ae− b2

+ c1


y(x) → −x

y(x) → x
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54.2.70 problem 70
Internal problem ID [9657]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(x2 + a
) (

y′ + λy2
)
+ x
(
b x2 + c

)
y + s = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 5730� �
dsolve(x^2*(x^2+a)*(diff(y(x),x)+lambda*y(x)^2)+x*(b*x^2+c)*y(x)+s=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 8.055 (sec). Leaf size: 1285� �
DSolve[x^2*(x^2+a)*(y'[x]+\[Lambda]*y[x]^2)+x*(b*x^2+c)*y[x]+s==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
a− c−

√
(a− c)2 − 4asλ

)
c1Γ
(
1−

√
(a− c)2 − 4asλ

2a

)(
4 2F̃1

(
−−a+c+

√
(a− c)2 − 4asλ

4a ,−−2ba+a+c+
√

(a− c)2 − 4asλ
4a ; 1−

√
(a− c)2 − 4asλ

2a ;−x2

a

)
a2 + x2

(
−2ba+ a+ c+

√
(a− c)2 − 4asλ

)
2F̃1

(
−−5a+c+

√
(a− c)2 − 4asλ

4a ,−−a(2b+3)+c+
√
(a− c)2 − 4asλ
4a ; 2−

√
(a− c)2 − 4asλ

2a ;−x2

a

))
a

√
(a−c)2−4asλ

2a + x

√
(a−c)2−4asλ

a

(
a− c+

√
(a− c)2 − 4asλ

)4 2F1

(
a−c+

√
(a− c)2 − 4asλ

4a ,
a(2b−1)−c+

√
(a− c)2 − 4asλ
4a ;

√
(a− c)2 − 4asλ

2a + 1;−x2

a

)
a2 +

2x2
(
−2ba+a+c−

√
(a− c)2 − 4asλ

)
2F1

 5a−c+

√
(a− c)2 − 4asλ

4a ,
a(2b+3)−c+

√
(a− c)2 − 4asλ

4a ;

√
(a− c)2 − 4asλ

2a +2;−x2
a

a

2a+
√
(a− c)2 − 4asλ


8a3xλ

(
c1 2F1

(
−−a+c+

√
(a− c)2 − 4asλ

4a ,−−2ba+a+c+
√

(a− c)2 − 4asλ
4a ; 1−

√
(a− c)2 − 4asλ

2a ;−x2

a

)
a

√
(a−c)2−4asλ

2a + x

√
(a−c)2−4asλ

a 2F1

(
a−c+

√
(a− c)2 − 4asλ

4a ,
a(2b−1)−c+

√
(a− c)2 − 4asλ
4a ;

√
(a− c)2 − 4asλ

2a + 1;−x2

a

))
y(x)

→
x
(
a3(−b) + a2

(
b
√

(a− c)2 − 4aλs − 4(b− 1)λs+ c
)
+ a
(
bc
(√

(a− c)2 − 4aλs + c
)
− c
√

(a− c)2 − 4aλs + 2λs
√

(a− c)2 − 4aλs + 4cλs
)
− c2

(√
(a− c)2 − 4aλs + c

))
2F1

(
−−5a+c+

√
(a− c)2 − 4asλ

4a ,−−a(2b+3)+c+
√
(a− c)2 − 4asλ
4a ; 2−

√
(a− c)2 − 4asλ

2a ;−x2

a

)
2a2λ (3a2 + 2a(c+ 2λs)− c2) 2F1

(
−−a+c+

√
(a− c)2 − 4asλ

4a ,−−2ba+a+c+
√

(a− c)2 − 4asλ
4a ; 1−

√
(a− c)2 − 4asλ

2a ;−x2

a

)
−
√

(a− c)2 − 4aλs − a+ c

2aλx
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54.2.71 problem 71
Internal problem ID [9658]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 71.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

a
(
x2 − 1

) (
y′ + λy2

)
+ bx

(
x2 − 1

)
y + c x2 + xd+ s = 0

7 Solution by Maple� �
dsolve(a*(x^2-1)*(diff(y(x),x)+lambda*y(x)^2)+b*x*(x^2-1)*y(x)+c*x^2+d*x+s=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[a*(x^2-1)*(y'[x]+\[Lambda]*y[x]^2)+b*x*(x^2-1)*y[x]+c*x^2+d*x+s==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.72 problem 72
Internal problem ID [9659]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xn+1y′ − x2nay2 − xnby − c xm − d = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 333� �
dsolve(x^(n+1)*diff(y(x),x)=a*x^(2*n)*y(x)^2+b*x^n*y(x)+c*x^m+d,y(x), singsol=all)� �
y(x)

=

((
−
√
−4ad+ b2 + 2bn+ n2 c1 − bc1 − c1n

)
BesselY

(√
−4ad+ b2 + 2bn+ n2

m
, 2
√
ac x

m
2

m

)
+ 2

√
ac x

m
2 BesselY

(√
−4ad+ b2 + 2bn+ n2 +m

m
, 2
√
ac x

m
2

m

)
c1 +

(
−
√
−4ad+ b2 + 2bn+ n2 − b− n

)
BesselJ

(√
−4ad+ b2 + 2bn+ n2

m
, 2
√
ac x

m
2

m

)
+ 2BesselJ

(√
−4ad+ b2 + 2bn+ n2 +m

m
, 2
√
ac x

m
2

m

)√
ac x

m
2

)
x1−n

2xa
(
BesselY

(√
−4ad+ b2 + 2bn+ n2

m
, 2
√
ac x

m
2

m

)
c1 + BesselJ

(√
−4ad+ b2 + 2bn+ n2

m
, 2
√
ac x

m
2

m

))

3 Solution by Mathematica
Time used: 2.931 (sec). Leaf size: 2576� �
DSolve[x^(n+1)*y'[x]==a*x^(2*n)*y[x]^2+b*x^n*y[x]+c*x^m+d,y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.2.73 problem 73
Internal problem ID [9660]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x
(
a xk + b

)
y′ − αxny2 −

(
β − an xk

)
y − γ x−n = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 260� �
dsolve(x*(a*x^k+b)*diff(y(x),x)=alpha*x^n*y(x)^2+(beta-a*n*x^k)*y(x)+gamma*x^(-n),y(x), singsol=all)� �
y(x)

=

(
−x−nxnb2n2 − 2x−nxnbβn− x−nxnβ2 + tanh

(√
b4n4 + 4b3β n3 − 4α b2γ n2 + 6b2β2n2 − 8αbβγn+ 4b β3n− 4αβ2γ + β4 (

− ln(x)bkn+ln
(
a xk+b

)
bn−ln(x)βk−c1bk+ln

(
a xk+b

)
β
)

2kb(b2n2+2bβn+β2)

)√
b4n4 + 4b3β n3 − 4α b2γ n2 + 6b2β2n2 − 8αbβγn+ 4b β3n− 4αβ2γ + β4

)
x−n

2α (bn+ β)
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3 Solution by Mathematica
Time used: 4.711 (sec). Leaf size: 604� �
DSolve[x*(a*x^k+b)*y'[x]==\[Alpha]*x^n*y[x]^2+(\[Beta]-a*n*x^k)*y[x]+\[Gamma]*x^(-n),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

x−n exp
(
− (bn+β)

(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)
bk

)
(bn+ β)

− exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)−
√
α
√
γ

√
(bn+ β)2

αγ
− 4 +3bn+3β


2bk



−
√
α

√
γ

√
(bn+ β)2

αγ
− 4 exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)−
√
α
√
γ

√
(bn+ β)2

αγ
− 4 +3bn+3β


2bk

− c1(bn+ β) exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)√α
√
γ

√
(bn+ β)2

αγ
− 4 +3bn+3β


2bk

+
√
α

√
γ c1

√
(bn+ β)2

αγ
− 4 exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)√α
√
γ

√
(bn+ β)2

αγ
− 4 +3bn+3β


2bk





2α

exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)−
√
α
√
γ

√
(bn+ β)2

αγ
− 4 +bn+β


2bk

+ c1 exp


(
log
(
axk+b

)
+log(b)−k log(x)+log(k)

)√α
√
γ

√
(bn+ β)2

αγ
− 4 +bn+β


2bk





y(x) →
x−n

(
√
α

√
γ

√
(bn+ β)2

αγ
− 4 − bn− β

)
2α
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54.2.74 problem 74
Internal problem ID [9661]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

x2(a xn − 1)
(
y′ + λy2

)
+ (p xn + q)xy + r xn + s = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 3726� �
dsolve(x^2*(a*x^n-1)*(diff(y(x),x)+lambda*y(x)^2)+(p*x^n+q)*x*y(x)+r*x^n+s=0,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 8.555 (sec). Leaf size: 2419� �
DSolve[x^2*(a*x^n-1)*(y'[x]+\[Lambda]*y[x]^2)+(p*x^n+q)*x*y[x]+r*x^n+s==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
qa−
√

q2 + 2q + 4sλ+ 1 a+p+
√

a2 − 2(p+ 2rλ)a+ p2
)(

−qa+
√
q2 + 2q + 4sλ+ 1 a−p+

√
a2 − 2(p+ 2rλ)a+ p2

)
c1 2F1


p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,

p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;2−

√
q2 + 2q + 4sλ+ 1

n
;axn

xn

a

(√
q2 + 2q + 4sλ+ 1 −n

) + 2
(
q −

√
q2 + 2q + 4sλ+ 1 + 1

)
c1 2F1

(
qa−
√

q2 + 2q + 4sλ+ 1 a+p−
√

a2 − 2(p+ 2rλ)a+ p2
2an ,

qa−
√
q2 + 2q + 4sλ+ 1 a+p+

√
a2 − 2(p+ 2rλ)a+ p2

2an ; 1−
√
q2 + 2q + 4sλ+ 1

n
; axn

)
+ 2i

2
√

q2+2q+4sλ+1
n a

√
q2+2q+4sλ+1

n (xn)
√

q2+2q+4sλ+1
n

(
q +

√
q2 + 2q + 4sλ+ 1 + 1

)
2F1

p+a

(
q+
√
q2 + 2q + 4sλ+ 1

)
−
√

a2 − 2(p+ 2rλ)a+ p2

2an ,
p+a

(
q+
√
q2 + 2q + 4sλ+ 1

)
+
√

a2 − 2(p+ 2rλ)a+ p2

2an ; n+
√

q2 + 2q + 4sλ+ 1
n

; axn

+

i
2
√

q2+2q+4sλ+1
n a

√
q2+2q+4sλ+1

n −1(xn)
n+
√

q2+2q+4sλ+1
n

(
p+a

(
q+
√
q2 + 2q + 4sλ+ 1

)
−
√

a2 − 2(p+ 2rλ)a+ p2
)(

p+a

(
q+
√

q2 + 2q + 4sλ+ 1
)
+
√

a2 − 2(p+ 2rλ)a+ p2
)

2F1


p+a

2n+q+

√
q2 + 2q + 4sλ+ 1

−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,

p+a

2n+q+

√
q2 + 2q + 4sλ+ 1

+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;

√
q2 + 2q + 4sλ+ 1

n
+2;axn


n+
√

q2 + 2q + 4sλ+ 1

4xλ

i
2
√

q2+2q+4sλ+1
n a

√
q2+2q+4sλ+1

n 2F1

p+a

(
q+
√

q2 + 2q + 4sλ+ 1
)
−
√

a2 − 2(p+ 2rλ)a+ p2

2an ,
p+a

(
q+
√

q2 + 2q + 4sλ+ 1
)
+
√
a2 − 2(p+ 2rλ)a+ p2

2an ; n+
√

q2 + 2q + 4sλ+ 1
n

; axn

 (xn)
√

q2+2q+4sλ+1
n + c1 2F1

(
qa−
√
q2 + 2q + 4sλ+ 1 a+p−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,
qa−
√

q2 + 2q + 4sλ+ 1 a+p+
√
a2 − 2(p+ 2rλ)a+ p2

2an ; 1−
√

q2 + 2q + 4sλ+ 1
n

; axn

)
y(x)

→

−

xn

(
a

(
q2
(
n+
√

q2 + 2q + 4λs+ 1 −2
)
+q

(
n

(
−
√

q2 + 2q + 4λs+ 1
)
+n+
√
q2 + 2q + 4λs+ 1 −4λs−1

)
+2λs

(
n+
√
q2 + 2q + 4λs+ 1

)
−q3

)
+p

(
n

(
−
√

q2 + 2q + 4λs+ 1 +q+1
)
+q

(√
q2 + 2q + 4λs+ 1 −2

)
+
√

q2 + 2q + 4λs+ 1 −q2−4λs−1
)
+2λr

(
n+
√
q2 + 2q + 4λs+ 1

))
2F1


p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,

p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;2−

√
q2 + 2q + 4sλ+ 1

n
;axn


(−n2+q2+2q+4λs+1) 2F1

 qa−

√
q2 + 2q + 4sλ+ 1 a+p−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,
qa−

√
q2 + 2q + 4sλ+ 1 a+p+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;1−

√
q2 + 2q + 4sλ+ 1

n
;axn

 −
√

q2 + 2q + 4λs+ 1 + q + 1

2λx
y(x)

→

−

xn

(
a

(
q2
(
n+
√

q2 + 2q + 4λs+ 1 −2
)
+q

(
n

(
−
√

q2 + 2q + 4λs+ 1
)
+n+
√
q2 + 2q + 4λs+ 1 −4λs−1

)
+2λs

(
n+
√
q2 + 2q + 4λs+ 1

)
−q3

)
+p

(
n

(
−
√

q2 + 2q + 4λs+ 1 +q+1
)
+q

(√
q2 + 2q + 4λs+ 1 −2

)
+
√

q2 + 2q + 4λs+ 1 −q2−4λs−1
)
+2λr

(
n+
√
q2 + 2q + 4λs+ 1

))
2F1


p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,

p+a

2n+q−

√
q2 + 2q + 4sλ+ 1

+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;2−

√
q2 + 2q + 4sλ+ 1

n
;axn


(−n2+q2+2q+4λs+1) 2F1

 qa−

√
q2 + 2q + 4sλ+ 1 a+p−

√
a2 − 2(p+ 2rλ)a+ p2

2an ,
qa−

√
q2 + 2q + 4sλ+ 1 a+p+

√
a2 − 2(p+ 2rλ)a+ p2

2an ;1−

√
q2 + 2q + 4sλ+ 1

n
;axn

 −
√

q2 + 2q + 4λs+ 1 + q + 1

2λx
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54.2.75 problem 75
Internal problem ID [9662]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a xn + b xm + c) y′ − cy2 + b xm−1y − a xn−2 = 0

7 Solution by Maple� �
dsolve((a*x^n+b*x^m+c)*diff(y(x),x)=c*y(x)^2-b*x^(m-1)*y(x)+a*x^(n-2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a*x^n+b*x^m+c)*y'[x]==c*y[x]^2-b*x^(m-1)*y[x]+a*x^(n-2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.76 problem 76
Internal problem ID [9663]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 76.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a xn + b xm + c) y′ − a xn−2y2 − b xm−1y − c = 0

7 Solution by Maple� �
dsolve((a*x^n+b*x^m+c)*diff(y(x),x)=a*x^(n-2)*y(x)^2+b*x^(m-1)*y(x)+c,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(a*x^n+b*x^m+c)*y'[x]==a*x^(n-2)*y[x]^2+b*x^(m-1)*y[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.2.77 problem 77
Internal problem ID [9664]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccati]

Solve

(a xn + b xm + c) y′ − αxky2 − β xsy + αλ2xk − βλxs = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 225� �
dsolve((a*x^n+b*x^m+c)*diff(y(x),x)=alpha*x^k*y(x)^2+beta*x^s*y(x)-alpha*lambda^2*x^k+beta*lambda*x^s,y(x), singsol=all)� �
y(x)

= −

((∫
αxke

∫
− 2xkαλ−xsβ

a xn+b xm+c
dx

a xn+b xm+c
dx

)
e
∫ 2xkαλ−xsβ

a xn+b xm+c
dxλ+ c1e

∫ 2xkαλ−xsβ
a xn+b xm+c

dxλ+ 1
)
e
∫
− 2xkαλ−xsβ

a xn+b xm+c
dx

c1 +
∫

αxke
∫
− 2xkαλ−xsβ

a xn+b xm+c
dx

a xn+b xm+c
dx
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3 Solution by Mathematica
Time used: 13.101 (sec). Leaf size: 389� �
DSolve[(a*x^n+b*x^m+c)*y'[x]==\[Alpha]*x^k*y[x]^2+\[Beta]*x^s*y[x]-\[Alpha]*\[Lambda]^2*x^k+\[Beta]*\[Lambda]*x^s,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[6]
1 − βK[5]s−2αλK[5]k

bK[5]m+aK[5]n+c
dK[5]

) (
−αλK[6]k + αy(x)K[6]k + βK[6]s

)
(k − s)αβ (bK[6]m + aK[6]n + c) (λ+ y(x)) dK[6]

+
∫ y(x)

1

−
∫ x

1

exp
(
−
∫ K[6]
1 − βK[5]s−2αλK[5]k

bK[5]m+aK[5]n+c
dK[5]

)
K[6]k

(k − s)β (bK[6]m + aK[6]n + c) (λ+K[7])−
exp

(
−
∫ K[6]
1 − βK[5]s−2αλK[5]k

bK[5]m+aK[5]n+c
dK[5]

) (
−αλK[6]k + αK[7]K[6]k + βK[6]s

)
(k − s)αβ (bK[6]m + aK[6]n + c) (λ+K[7])2

 dK[6]

−
exp

(
−
∫ x

1 − βK[5]s−2αλK[5]k
bK[5]m+aK[5]n+c

dK[5]
)

(k − s)αβ(λ+K[7])2

 dK[7] = c1, y(x)
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54.2.78 problem 78
Internal problem ID [9665]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. 1.2.2. Equations Containing Power Functions
Problem number: 78.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, class D], _rational, _Riccati]

Solve

(a xn + b xm + c) (y′x− y) + s xk
(
y2 − λx2) = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 42� �
dsolve((a*x^n+b*x^m+c)*(x*diff(y(x),x)-y(x))+s*x^k*(y(x)^2-lambda*x^2)=0,y(x), singsol=all)� �

y(x) = tanh
((∫

xk

a xn + b xm + c
dx

)
s
√
λ + c1s

√
λ

)
x
√
λ

3 Solution by Mathematica
Time used: 1.371 (sec). Leaf size: 53� �
DSolve[(a*x^n+b*x^m+c)*(x*y'[x]-y[x])+s*x^k*(y[x]^2-\[Lambda]*x^2)==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
λ (−x) tanh

(√
λ

(∫ x

1
− sK[1]k
bK[1]m + aK[1]n + c

dK[1] + c1

))
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54.3 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.3. Equations Containing
Exponential Functions

Local contents
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54.3.1 problem 1
Internal problem ID [9666]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − ay2 − b eλx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 144� �
dsolve(diff(y(x),x)=a*y(x)^2+b*exp(lambda*x),y(x), singsol=all)� �

y(x) =


√
b c1 BesselY

(
1, 2

√
a
√
b e

λx
2

λ

)
√
a

(
c1 BesselY

(
0, 2

√
a
√
b e

λx
2

λ

)
+ BesselJ

(
0, 2

√
a
√
b e

λx
2

λ

))

+

√
b BesselJ

(
1, 2

√
a
√
b e

λx
2

λ

)
√
a

(
c1 BesselY

(
0, 2

√
a
√
b e

λx
2

λ

)
+ BesselJ

(
0, 2

√
a
√
b e

λx
2

λ

))
 eλx

2
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3 Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 163� �
DSolve[y'[x]==a*y[x]^2+b*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
beλx

(
2Y1

(
2
√
a
√
bexλ

λ

)
+ c1J1

(
2
√
a
√
bexλ

λ

))
√
a

(
2Y0

(
2
√
a
√
bexλ

λ

)
+ c1 0F̃1

(
; 1;−abexλ

λ2

))

y(x) →
beλx 0F̃1

(
; 2;−abexλ

λ2

)
λ 0F̃1

(
; 1;−abexλ

λ2

)
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54.3.2 problem 2
Internal problem ID [9667]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − aλ eλx + a2e2λx = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 63� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda*exp(lambda*x)-a^2*exp(2*lambda*x),y(x), singsol=all)� �

y(x) =
eλx expIntegral

(
1,−2a eλx

λ

)
c1a+ e 2a eλx

λ c1λ+ eλxa

expIntegral
(
1,−2a eλx

λ

)
c1 + 1

3 Solution by Mathematica
Time used: 1.722 (sec). Leaf size: 57� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]*Exp[\[Lambda]*x]-a^2*Exp[2*\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → aeλx − λe
2aeλx

λ

Ei
(

2aexλ
λ

)
+ c1

y(x) → aeλx
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54.3.3 problem 3
Internal problem ID [9668]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − σy2 − a− b eλx − c e2λx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 650� �
dsolve(diff(y(x),x)=sigma*y(x)^2+a+b*exp(lambda*x)+c*exp(2*lambda*x),y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 2.516 (sec). Leaf size: 1081� �
DSolve[y'[x]==sigma*y[x]^2+a+b*Exp[\[Lambda]*x]+c*Exp[2*\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

i

c1λ
(√

a −
√
c eλx

)
HypergeometricU

2i
√
a
√
σ + ib

√
σ√
c

+λ

2λ , 1 + 2i
√
a
√
σ

λ
, 2i

√
c
√
σ eλx

λ

− ic1e
λx
(
b
√
σ +

√
c
(
2
√
a
√
σ − iλ

))
HypergeometricU

2i
√
a
√
σ + ib

√
σ√
c

+3λ

2λ , 2 + 2i
√
a
√
σ

λ
, 2i

√
c
√
σ eλx

λ

+ λ

(√a −
√
c eλx

)
L

2i
√
a

√
σ

λ

−
i
√
σ b√
c

+λ+2i
√
a

√
σ

2λ

(
2i
√
c exλ

√
σ

λ

)
− 2

√
c eλxL

2i
√
a

√
σ

λ
+1

−
i
√
σ b√
c

+3λ+2i
√
a

√
σ

2λ

(
2i
√
c exλ

√
σ

λ

)


λ
√
σ

c1HypergeometricU

2i
√
a
√
σ + ib

√
σ√
c

+λ

2λ , 1 + 2i
√
a
√
σ

λ
, 2i

√
c
√
σ eλx

λ

+ L
2i
√
a

√
σ

λ

−
i
√
σ b√
c

+λ+2i
√
a

√
σ

2λ

(
2i
√
c exλ

√
σ

λ

)
y(x)

→

−

eλx
(
b
√
σ +

√
c
(
2
√
a
√
σ −iλ

))
HypergeometricU


2i
√
a
√
σ +

ib

√
σ√
c

+3λ

2λ ,2+ 2i
√
a
√
σ

λ
,
2i
√
c
√
σ eλx

λ



λHypergeometricU


2i
√
a
√
σ +

ib

√
σ√
c

+λ

2λ ,1+ 2i
√
a
√
σ

λ
,
2i
√
c
√
σ eλx

λ


− i
(√

a −
√
c eλx

)

√
σ

y(x)

→

−

eλx
(
b
√
σ +

√
c
(
2
√
a
√
σ −iλ

))
HypergeometricU


2i
√
a
√
σ +

ib

√
σ√
c

+3λ

2λ ,2+ 2i
√
a
√
σ

λ
,
2i
√
c
√
σ eλx

λ



λHypergeometricU


2i
√
a
√
σ +

ib

√
σ√
c

+λ

2λ ,1+ 2i
√
a
√
σ

λ
,
2i
√
c
√
σ eλx

λ


− i
(√

a −
√
c eλx

)

√
σ
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54.3.4 problem 4
Internal problem ID [9669]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − σy2 − ay − b ex − c = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 317� �
dsolve(diff(y(x),x)=sigma*y(x)^2+a*y(x)+b*exp(x)+c,y(x), singsol=all)� �
y(x)

=

 √
b c1 BesselY

(√
a2 − 4σc + 1, 2

√
σ

√
b ex

2

)
√
σ
(
BesselY

(√
a2 − 4σc , 2

√
σ

√
b ex

2

)
c1 + BesselJ

(√
a2 − 4σc , 2

√
σ

√
b ex

2

))
+

√
b BesselJ

(√
a2 − 4σc + 1, 2

√
σ

√
b ex

2

)
√
σ
(
BesselY

(√
a2 − 4σc , 2

√
σ

√
b ex

2

)
c1 + BesselJ

(√
a2 − 4σc , 2

√
σ

√
b ex

2

))
 ex

2

+

(
−
√
a2 − 4σc c1 − c1a

)
BesselY

(√
a2 − 4σc , 2

√
σ

√
b ex

2

)
+
(
−
√
a2 − 4σc − a

)
BesselJ

(√
a2 − 4σc , 2

√
σ

√
b ex

2

)
2σ
(
BesselY

(√
a2 − 4σc , 2

√
σ

√
b ex

2

)
c1 + BesselJ

(√
a2 − 4σc , 2

√
σ

√
b ex

2

))
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3 Solution by Mathematica
Time used: 0.891 (sec). Leaf size: 407� �
DSolve[y'[x]==sigma*y[x]^2+a*y[x]+b*Exp[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
bσex

Γ
(√

a2 − 4cσ + 1
)2J√

a2−4cσ +1

(
2
√
bexσ

)
−

(√
a2 − 4cσ +a

)
J√

a2−4cσ

(
2
√
bexσ

)
√
bσex

−
c1

(√
a2 − 4cσ +a

)
Γ
(
1−
√
a2 − 4cσ

)
J
−
√
a2−4cσ

(
2
√
bexσ

)
√
bσex

− 2c1Γ
(
1−

√
a2 − 4cσ

)
J−

√
a2−4cσ −1

(
2
√
bexσ

)
2
(
σΓ
(√

a2 − 4cσ + 1
)
J√

a2−4cσ

(
2
√
bexσ

)
+ c1σΓ

(
1−

√
a2 − 4cσ

)
J−

√
a2−4cσ

(
2
√
bexσ

))

y(x) → −

2 0F̃1

(
;−
√
a2 − 4cσ ;−bexσ

)
0F̃1

(
;1−

√
a2 − 4cσ ;−bexσ

) +
√
a2 − 4cσ + a

2σ
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54.3.5 problem 5
Internal problem ID [9670]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − by − a(λ− b) eλx + a2e2λx = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 117� �
dsolve(diff(y(x),x)=y(x)^2+b*y(x)+a*(lambda-b)*exp(lambda*x)-a^2*exp(2*lambda*x),y(x), singsol=all)� �

y(x) = −

(
−
(∫

ebx+ 2a eλx
λ dx

)
a− c1a

)
e 2a eλx

λ eλx− 2a eλx
λ∫

ebx+ 2a eλx
λ dx+ c1

− ebxe 2a eλx
λ∫

ebx+ 2a eλx
λ dx+ c1

3 Solution by Mathematica
Time used: 2.517 (sec). Leaf size: 174� �
DSolve[y'[x]==y[x]^2+b*y[x]+a*(\[Lambda]-b)*Exp[\[Lambda]*x]-a^2*Exp[2*\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
2b/λ

(
aeλx

λ

)b/λ ((
aeλx − b

)
L

b
λ

− b
λ

(
2aexλ

λ

)
+ 2aeλxL

b+λ
λ

− b+λ
λ

(
2aexλ

λ

))
+ ac1e

λx

2b/λ
(

aeλx

λ

)b/λ
L

b
λ

− b
λ

(
2aexλ

λ

)
+ c1

y(x) → aeλx
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54.3.6 problem 6
Internal problem ID [9671]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a eλxy + eλxab+ b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 46� �
dsolve(diff(y(x),x)=y(x)^2+a*exp(lambda*x)*y(x)-a*b*exp(lambda*x)-b^2,y(x), singsol=all)� �

y(x) = b− ea eλx
λ

+2bx∫
ea eλx

λ
+2bxdx− c1

3 Solution by Mathematica
Time used: 0.911 (sec). Leaf size: 82� �
DSolve[y'[x]==y[x]^2+a*Exp[\[Lambda]*x]*y[x]-a*b*Exp[\[Lambda]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b−
2bλeaeλx

λ

(
−aeλx

λ

) 2b
λ

2bΓ
(

2b
λ
, 0,−aexλ

λ

)
+ c1λ(−1)b/λ

y(x) → b
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54.3.7 problem 7
Internal problem ID [9672]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a e2λx
(
eλx + b

)n + λ2

4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 739� �
dsolve(diff(y(x),x)=y(x)^2+a*exp(2*lambda*x)*(exp(lambda*x)+b)^n-1/4*lambda^2,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*Exp[2*\[Lambda]*x]*(Exp[\[Lambda]*x]+b)^n-1/4*\[Lambda]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.3.8 problem 8
Internal problem ID [9673]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a e8λx − b e6λx − c e4λx + λ2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 2494� �
dsolve(diff(y(x),x)=y(x)^2+a*exp(8*lambda*x)+b*exp(6*lambda*x)+c*exp(4*lambda*x)-lambda^2,y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 3.896 (sec). Leaf size: 1049� �
DSolve[y'[x]==y[x]^2+a*Exp[8*\[Lambda]*x]+b*Exp[6*\[Lambda]*x]+c*Exp[4*\[Lambda]*x]-\[Lambda]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

8λ
(
−2ie4xλa+ 2λ

√
a − ibe2xλ

)
1F1

(
1
4 −

i
(
b2−4ac

)
32a3/2λ ; 12 ;

i
(
2e2xλa+b

)2
8a3/2λ

)
a3/2 +

(1+i)2
i
(
b2−4ac

)
16a3/2λ

+4√
π λc1


(4−4i)

√
2 a3/2λ

(
2e4xλa+2iλ

√
a +be2xλ

)
1F1

 1
4−

i
(
b2−4ac

)
32a3/2λ

; 12 ;
i
(
2e2xλa+b

)2
8a3/2λ


b2−4ac−8ia3/2λ

−
4
√
−1 e2xλ

(
2e2xλa+b

)
1F1

(
1
4−

i
(
b2−4ac

)
32a3/2λ

; 32 ;
i
(
2e2xλa+b

)2
8a3/2λ

)a3/2

Γ
(
−

i
(
b2−4ac

)
32a3/2λ

− 1
4

) +
(1+i)2

i
(
b2−4ac

)
16a3/2λ

+1√
π
√
λ c1

(
(8−8i)

4
√
−1 a3/2e2xλλ 1F1

(
3
4−

i
(
b2−4ac

)
32a3/2λ

; 12 ;
i
(
2e2xλa+b

)2
8a3/2λ

)
−i

√
2 (2e2xλa+b

)(
2e4xλa−2iλ

√
a +be2xλ

)
1F1

(
3
4−

i
(
b2−4ac

)
32a3/2λ

; 32 ;
i
(
2e2xλa+b

)2
8a3/2λ

))
a3/4

Γ
(

1
4−

i
(
b2−4ac

)
32a3/2λ

) − e2xλ
(
2e2xλa+ b

) (
b2 − 4ac− 8ia3/2λ

)
1F1

(
1
4 −

i
(
b2−4ac

)
32a3/2λ ; 32 ;

i
(
2e2xλa+b

)2
8a3/2λ

)

16a2λ
(
c1H i

(
b2−4ac

)
16a3/2λ

− 1
2

( ( 1
4+

i
4
)(
2e2xλa+b

)
a3/4

√
λ

)
+ 1F1

(
1
4 −

i(b2−4ac)
32a3/2λ ; 12 ;

i
(
2e2xλa+b

)2
8a3/2λ

))

y(x) →

(1
8 −

i
8

)
e2λx

(
8ia3/2λ− 4ac+ b2

)
H i

(
b2−4ac

)
16a3/2λ

− 3
2

( ( 1
4+

i
4
)(
2e2xλa+b

)
a3/4

√
λ

)
a5/4

√
λ H i

(
b2−4ac

)
16a3/2λ

− 1
2

( ( 1
4+

i
4
)(
2e2xλa+b

)
a3/4

√
λ

)
+

ie2λx
(
2ae2λx + b

)
2
√
a

+ λ
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54.3.9 problem 9
Internal problem ID [9674]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a ekxy2 − b esx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 145� �
dsolve(diff(y(x),x)=a*exp(k*x)*y(x)^2+b*exp(s*x),y(x), singsol=all)� �
y(x)

=

(
BesselY

(
s

s+k
, 2
√
a
√
b e

x(s+k)
2

s+k

)
c1 + BesselJ

(
s

s+k
, 2
√
a
√
b e

x(s+k)
2

s+k

))√
b e

x(s+k)
2 −kx

√
a

(
BesselY

(
− k

s+k
, 2
√
a
√
b e

x(s+k)
2

s+k

)
c1 + BesselJ

(
− k

s+k
, 2
√
a
√
b e

x(s+k)
2

s+k

))
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3 Solution by Mathematica
Time used: 5.696 (sec). Leaf size: 1104� �
DSolve[y'[x]==a*Exp[k*x]*y[x]^2+b*Exp[s*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e−kx

−kK k log
(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

− c1k(−1)
k log

(
ek+s

)
(k+s)2 I k log

(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ (k + s)

√√√√
−ab log2 (ek+s) ((ek+s)x)

k+s

log
(
ek+s

)

(k + s)4

K k log
(
ek+s

)
−(k+s)2

(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+K k log
(
ek+s

)
(k+s)2 +1

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

− c1(−1)
k log

(
ek+s

)
(k+s)2

I k log
(
ek+s

)
−(k+s)2

(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ I k log
(
ek+s

)
(k+s)2 +1

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4






2a

K k log
(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ c1(−1)
k log

(
ek+s

)
(k+s)2 I k log

(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4




y(x)

→

e−kx


−

(k+s)

√√√√
−ab log2 (ek+s) ((ek+s)x)

k+s

log
(
ek+s

)

(k + s)4

I
k log

(
ek+s

)
(k+s)2

−1

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+I
k log

(
ek+s

)
(k+s)2

+1

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4





I
k log

(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4



− k


2a

y(x)

→

e−kx


−

(k+s)

√√√√
−ab log2 (ek+s) ((ek+s)x)

k+s

log
(
ek+s

)

(k + s)4

I
k log

(
ek+s

)
−(k+s)2

(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+I
k log

(
ek+s

)
(k+s)2

+1

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4





I
k log

(
ek+s

)
(k+s)2

2

√√√√
−ab ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4



− k


2a
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54.3.10 problem 10
Internal problem ID [9675]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − b eµxy2 − aλ eλx + a2b e(µ+2λ)x = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=b*exp(mu*x)*y(x)^2+a*lambda*exp(lambda*x)-a^2*b*exp((mu+2*lambda)*x),y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 6.673 (sec). Leaf size: 844� �
DSolve[y'[x]==b*Exp[\[Mu]*x]*y[x]^2+a*\[Lambda]*Exp[\[Lambda]*x]-a^2*b*Exp[(\[Mu]+2*\[Lambda])*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

eµ(−x)

−2ab log
(
eλ+µ

) ((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
2(λ+ µ)L

µ log
(
eλ+µ

)
(λ+µ)2 +1

−
log
(
eλ+µ

)
2(λ+µ) − 3

2

−2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
log
(
eλ+µ

)
(λ+µ)2

+ c1
(
log
(
eλ+µ

)
+ λ+ µ

)
HypergeometricU

1
2

(
log
(
eλ+µ

)
λ+µ

+ 3
)
,
2(λ+µ)2+µ log

(
eλ+µ

)
(λ+µ)2 ,−2ab log

(
eλ+µ

)((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
(λ+µ)2

− c1(λ+ µ)
(
log
(
eλ+µ

)(
2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
+ µ

)
+ µ(λ+ µ)

)
HypergeometricU

 log
(
eλ+µ

)
+λ+µ

2(λ+µ) ,
µ log

(
eλ+µ

)
(λ+µ)2 + 1,−2ab log

(
eλ+µ

)((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
(λ+µ)2

− (λ+ µ)
(
log
(
eλ+µ

)(
2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
+ µ

)
+ µ(λ+ µ)

)
L

µ log
(
eλ+µ

)
(λ+µ)2

−
λ+µ+log

(
eλ+µ

)
2(λ+µ)

−2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
log
(
eλ+µ

)
(λ+µ)2


2b(λ+ µ)2

L

µ log
(
eλ+µ

)
(λ+µ)2

−
λ+µ+log

(
eλ+µ

)
2(λ+µ)

−2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
log
(
eλ+µ

)
(λ+µ)2

+ c1HypergeometricU

 log
(
eλ+µ

)
+λ+µ

2(λ+µ) ,
µ log

(
eλ+µ

)
(λ+µ)2 + 1,−2ab log

(
eλ+µ

)((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
(λ+µ)2


y(x) →

−

aeµ(−x) log
(
eλ+µ

) (
log
(
eλ+µ

)
+ λ+ µ

) ((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
HypergeometricU

1
2

(
log
(
eλ+µ

)
λ+µ

+ 3
)
,
2(λ+µ)2+µ log

(
eλ+µ

)
(λ+µ)2 ,−2ab log

(
eλ+µ

)((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
(λ+µ)2


(λ+ µ)2HypergeometricU

 log
(
eλ+µ

)
+λ+µ

2(λ+µ) ,
µ log

(
eλ+µ

)
(λ+µ)2 + 1,−2ab log

(
eλ+µ

)((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
(λ+µ)2



−
eµ(−x)

(
log
(
eλ+µ

)(
2ab
((
eλ+µ

)x) λ+µ

log
(
eλ+µ

)
+ µ

)
+ µ(λ+ µ)

)
2b(λ+ µ)
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54.3.11 problem 11
Internal problem ID [9676]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − a eλxy2 − by − c e−λx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 165� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*y(x)^2+b*y(x)+c*exp(-lambda*x),y(x), singsol=all)� �
y(x)

=
e−λx

(√
4b2ac+ 8abcλ+ 4ac λ2 − b4 − 4b3λ− 6b2λ2 − 4b λ3 − λ4 tan

(√
4b2ac+ 8abcλ+ 4ac λ2 − b4 − 4b3λ− 6b2λ2 − 4b λ3 − λ4 (bx+λx+c1)

2b2+4bλ+2λ2

)
− b2 − 2bλ− λ2

)
2a (b+ λ)

3 Solution by Mathematica
Time used: 0.845 (sec). Leaf size: 115� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*y[x]^2+b*y[x]+c*Exp[-\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

eλ(−x)

−
√

(b+ λ)2 − 4ac + 2
1√

(b+ λ)2 − 4ac
+c1e

x
√

(b+λ)2−4ac − b− λ


2a

y(x) → −
eλ(−x)

(√
(b+ λ)2 − 4ac + b+ λ

)
2a
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54.3.12 problem 12
Internal problem ID [9677]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a eµxy2 − λy + a b2e(µ+2λ)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 86� �
dsolve(diff(y(x),x)=a*exp(mu*x)*y(x)^2+lambda*y(x)-a*b^2*exp((mu+2*lambda)*x),y(x), singsol=all)� �

y(x) = −
b
(
c1 sinh

(
ab ex(λ+µ)

λ+µ

)
+ cosh

(
ab ex(λ+µ)

λ+µ

))
ex(λ+µ)−µx

c1 cosh
(

ab ex(λ+µ)

λ+µ

)
+ sinh

(
ab ex(λ+µ)

λ+µ

)
3 Solution by Mathematica
Time used: 1.165 (sec). Leaf size: 282� �
DSolve[y'[x]==a*Exp[\[Mu]*x]*y[x]^2+\[Lambda]*y[x]-a*b^2*Exp[(\[Mu]+2*\[Lambda])*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

tan

ab2ex(2λ+µ)

√
− e−2xλ

b2

λ+µ
−c1

√
− e−2xλ

b2

if condition
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54.3.13 problem 13
Internal problem ID [9678]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − eλxy2 − a eµxy − aλ e(−λ+µ)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 140� �
dsolve(diff(y(x),x)=exp(lambda*x)*y(x)^2+a*exp(mu*x)*y(x)+a*lambda*exp((mu-lambda)*x),y(x), singsol=all)� �

y(x) =

−
λ hypergeom

([
−λ−µ

µ

]
,
[
−λ−2µ

µ

]
, e

µxa
µ

)
c1a eµx

(λ− µ)
(
c1 hypergeom

([
−λ

µ

]
,
[
−λ−µ

µ

]
, e

µxa
µ

)
+ eλx

)
− λ eλx

c1 hypergeom
([

−λ
µ

]
,
[
−λ−µ

µ

]
, e

µxa
µ

)
+ eλx

 e−λx

3 Solution by Mathematica
Time used: 3.177 (sec). Leaf size: 82� �
DSolve[y'[x]==Exp[\[Lambda]*x]*y[x]^2+a*Exp[\[Mu]*x]*y[x]+a*\[Lambda]*Exp[(\[Mu]-\[Lambda])*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eλ(−x)

−λ− µe
aeµx

µ

−Eλ+µ
µ

(
−aexµ

µ

)
+ c1 (eµx)λ/µ


y(x) → λ

(
−eλ(−x))
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54.3.14 problem 14
Internal problem ID [9679]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + λ eλxy2 − a eµxy + a e(−λ+µ)x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 136� �
dsolve(diff(y(x),x)=-lambda*exp(lambda*x)*y(x)^2+a*exp(mu*x)*y(x)-a*exp((mu-lambda)*x),y(x), singsol=all)� �

y(x) =

 hypergeom
([

−λ−µ
µ

]
,
[
−λ−2µ

µ

]
, e

µxa
µ

)
c1a eµx

(λ− µ)
(
c1 hypergeom

([
−λ

µ

]
,
[
−λ−µ

µ

]
, e

µxa
µ

)
+ eλx

)
+ eλx

c1 hypergeom
([

−λ
µ

]
,
[
−λ−µ

µ

]
, e

µxa
µ

)
+ eλx

 e−λx

3 Solution by Mathematica
Time used: 3.157 (sec). Leaf size: 78� �
DSolve[y'[x]==-\[Lambda]*Exp[\[Lambda]*x]*y[x]^2+a*Exp[\[Mu]*x]*y[x]-a*Exp[(\[Mu]-\[Lambda])*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → eλ(−x)

1 + µe
aeµx

µ

−λEλ+µ
µ

(
−aexµ

µ

)
+ c1λ (eµx)λ/µ


y(x) → eλ(−x)
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54.3.15 problem 15
Internal problem ID [9680]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a eµxy2 − ab ex(λ+µ)y + bλ eλx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 1648� �
dsolve(diff(y(x),x)=a*exp(mu*x)*y(x)^2+a*b*exp((lambda+mu)*x)*y(x)-b*lambda*exp(lambda*x),y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 10.068 (sec). Leaf size: 1184� �
DSolve[y'[x]==a*Exp[\[Mu]*x]*y[x]^2+a*b*Exp[(\[Lambda]+\[Mu])*x]*y[x]-b*\[Lambda]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.3.16 problem 16
Internal problem ID [9681]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a ekxy2 − by − c esx − d e−kx = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 554� �
dsolve(diff(y(x),x)=a*exp(k*x)*y(x)^2+b*y(x)+c*exp(s*x)+d*exp(-k*x),y(x), singsol=all)� �
y(x)

=


√
c c1 BesselY

(√
−4ad+ b2 + 2kb+ k2 +s+k

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)
√
a

(
BesselY

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)
c1 + BesselJ

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

))

+
BesselJ

(√
−4ad+ b2 + 2kb+ k2 +s+k

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)√
c

√
a

(
BesselY

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)
c1 + BesselJ

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

))
 e−kxe

x(s+k)
2

−

((√
−4ad+ b2 + 2kb+ k2 c1 + bc1 + c1k

)
BesselY

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)
+
(√

−4ad+ b2 + 2kb+ k2 + b+ k
)
BesselJ

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

))
e−kx

2
(
BesselY

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

)
c1 + BesselJ

(√
−4ad+ b2 + 2kb+ k2

s+k
, 2
√
c
√
a e

x(s+k)
2

s+k

))
a
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3 Solution by Mathematica
Time used: 17.429 (sec). Leaf size: 1636� �
DSolve[y'[x]==a*Exp[k*x]*y[x]^2+b*y[x]+c*Exp[s*x]+d*Exp[-k*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

e−kx

−

(b+ k)K√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4


+ (−1)

k4+4sk3+6s2k2+4s3k+s4+
√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4 (b+ k)I√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

 c1 + (k + s)

K
−

k4+4sk3+6s2k2+4s3k+s4−
√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+K
k4+4sk3+6s2k2+4s3k+s4+

√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ (−1)
k4+4sk3+6s2k2+4s3k+s4+

√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

I
−

k4+4sk3+6s2k2+4s3k+s4−
√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ I
k4+4sk3+6s2k2+4s3k+s4+

√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4


 c1


√√√√

−ac ((ek+s)x)
k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4



2a

K√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

− (−1)
k4+4sk3+6s2k2+4s3k+s4+

√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4 I√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

 c1


y(x)

→

e−kx

−(b+ k)(k + s)3

√√√√
−ac log2 (ek+s) ((ek+s)x)

k+s

log
(
ek+s

)

(k + s)4 I√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ ac log2
(
ek+s

) ((
ek+s

)x) k+s

log
(
ek+s

)
I

k4+4sk3+6s2k2+4s3k+s4+
√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4

+ ac log2
(
ek+s

) ((
ek+s

)x) k+s

log
(
ek+s

)
I

k4+4sk3+6s2k2+4s3k+s4+
√

(b2+2kb+k2−4ad)(k+s)4 log2
(
ek+s

)
(k+s)4 −2

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4




2a(k + s)3

√√√√
−ac log2 (ek+s) ((ek+s)x)

k+s

log
(
ek+s

)

(k + s)4 I√
(b2+2kb+k2−4ad)(k+s)4 log2

(
ek+s

)
(k+s)4

2

√√√√
−ac ((ek+s)x)

k+s

log
(
ek+s

)
log2 (ek+s)

(k + s)4
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54.3.17 problem 17
Internal problem ID [9682]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a e(µ+2λ)xy2 −
(
b ex(λ+µ) − λ

)
y − c eµx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 87� �
dsolve(diff(y(x),x)=a*exp((2*lambda+mu)*x)*y(x)^2+(b*exp((lambda+mu)*x)-lambda)*y(x)+c*exp(mu*x),y(x), singsol=all)� �

y(x) =
eµx
(√

4b2ac− b4 tan
(√

4b2ac− b4
(
ex(λ+µ)b+c1λ+c1µ

)
2b2(λ+µ)

)
− b2

)
e−x(λ+µ)

2ab

3 Solution by Mathematica
Time used: 5.188 (sec). Leaf size: 348� �
DSolve[y'[x]==a*Exp[(2*\[Lambda]+\[Mu])*x]*y[x]^2+(b*Exp[(\[Lambda]+\[Mu])*x]-\[Lambda])*y[x]+c*Exp[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

eλ(−x)

b2ex(λ+µ)

π + ic1

e

√(
b2−4ac

)
e2x(λ+µ)

(λ+µ)2 − 1

− b(λ+ µ)

√
(b2 − 4ac) e2x(λ+µ)

(λ+ µ)2

π − ic1

e

√(
b2−4ac

)
e2x(λ+µ)

(λ+µ)2 + 1

− 4acex(λ+µ)

π + ic1

e

√(
b2−4ac

)
e2x(λ+µ)

(λ+µ)2 − 1


2a(λ+ µ)

√
(b2 − 4ac) e2x(λ+µ)

(λ+ µ)2

π − ic1

e

√(
b2−4ac

)
e2x(λ+µ)

(λ+µ)2 + 1



y(x) → −
e−x(2λ+µ)

(√
b2 − 4ac

√
e2x(λ+µ) tanh

(√
b2 − 4ac

√
e2x(λ+µ)

2(λ+µ)

)
+ bex(λ+µ)

)
2a
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54.3.18 problem 18
Internal problem ID [9683]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a ekxy2 − by − c eknx − d ek(2n+1)x = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*exp(k*x)*y(x)^2+b*y(x)+c*exp(k*n*x)+d*exp(k*(2*n+1)*x),y(x), singsol=all)� �

No solution found

3 Solution by Mathematica
Time used: 26.167 (sec). Leaf size: 2503� �
DSolve[y'[x]==a*Exp[k*x]*y[x]^2+b*y[x]+c*Exp[k*n*x]+d*Exp[k*(2*n+1)*x],y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.3.19 problem 19
Internal problem ID [9684]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − eµx
(
y − b eλx

)2 − bλ eλx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 34� �
dsolve(diff(y(x),x)=exp(mu*x)*(y(x)-b*exp(lambda*x))^2+b*lambda*exp(lambda*x),y(x), singsol=all)� �

y(x) = b eλx+µxe−µx + 1
c1 − eµx

µ

3 Solution by Mathematica
Time used: 1.558 (sec). Leaf size: 40� �
DSolve[y'[x]==Exp[\[Mu]*x]*(y[x]-b*Exp[\[Lambda]*x])^2+b*\[Lambda]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → beλx + µ

−eµx + c1µ

y(x) → beλx
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54.3.20 problem 20
Internal problem ID [9685]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve (
eλxa+ b eµx + c

)
y′ − y2 − k eνxy +m2 − km eνx = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 129� �
dsolve((a*exp(lambda*x)+b*exp(mu*x)+c)*diff(y(x),x)=y(x)^2+k*exp(nu*x)*y(x)-m^2+k*m*exp(nu*x),y(x), singsol=all)� �

y(x) = −m− e
∫

k eνx
eλxa+b eµx+c

dx−2m
(∫ 1

eλxa+b eµx+c
dx
)

∫ e
∫ k eνx

eλxa+b eµx+c
dx−2m

(∫ 1
eλxa+b eµx+c

dx

)
eλxa+b eµx+c

dx− c1

3 Solution by Mathematica
Time used: 154.502 (sec). Leaf size: 358� �
DSolve[(a*Exp[\[Lambda]*x]+b*Exp[\[Mu]*x]+c)*y'[x]==y[x]^2+k*Exp[\[Nu]*x]*y[x]-m^2+k*m*Exp[\[Nu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1 − eνK[5]k−2m

eλK[5]a+beµK[5]+c
dK[5]

) (
eνK[6]k −m+ y(x)

)
(eλK[6]a+ beµK[6] + c) kν(m+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1 − eνK[5]k−2m
eλK[5]a+beµK[5]+c

dK[5]
)

kν(m+K[7])2

−
∫ x

1

exp
(
−
∫ K[6]
1 − eνK[5]k−2m

eλK[5]a+beµK[5]+c
dK[5]

) (
eνK[6]k −m+K[7]

)
(eλK[6]a+ beµK[6] + c) kν(m+K[7])2 −

exp
(
−
∫ K[6]
1 − eνK[5]k−2m

eλK[5]a+beµK[5]+c
dK[5]

)
(eλK[6]a+ beµK[6] + c) kν(m+K[7])

 dK[6]

 dK[7] = c1, y(x)
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54.3.21 problem 21
Internal problem ID [9686]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3. Equations Containing Expo-
nential Functions
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve (
eλxa+ b eµx + c

) (
y′ − y2

)
+ a λ2eλx + b µ2eµx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 350� �
dsolve((a*exp(lambda*x)+b*exp(mu*x)+c)*(diff(y(x),x)-y(x)^2)+a*lambda^2*exp(lambda*x)+b*mu^2*exp(mu*x)=0,y(x), singsol=all)� �
y(x)

= −

(
(abλ+ abµ)

(∫ 1(
eλxa+b eµx+c

)2dx
)
+ abc1λ+ abc1µ

)
eλx+µx

(eλxa+ b eµx + c)2
(
c1 +

∫ 1(
eλxa+b eµx+c

)2dx
)

−

((∫ 1(
eλxa+b eµx+c

)2dx
)
b2µ+ c1b

2µ
)
e2µx

(eλxa+ b eµx + c)2
(
c1 +

∫ 1(
eλxa+b eµx+c

)2dx
)

−

((∫ 1(
eλxa+b eµx+c

)2dx
)
a2λ+ c1a

2λ
)
e2λx

(eλxa+ b eµx + c)2
(
c1 +

∫ 1(
eλxa+b eµx+c

)2dx
)

−

((∫ 1(
eλxa+b eµx+c

)2dx
)
bcµ+ c1bcµ

)
eµx + 1 +

((∫ 1(
eλxa+b eµx+c

)2dx
)
acλ+ c1acλ

)
eλx

(eλxa+ b eµx + c)2
(
c1 +

∫ 1(
eλxa+b eµx+c

)2dx
)
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3 Solution by Mathematica
Time used: 40.044 (sec). Leaf size: 393� �
DSolve[(a*Exp[\[Lambda]*x]+b*Exp[\[Mu]*x]+c)*(y'[x]-y[x]^2)+a*\[Lambda]^2*Exp[\[Lambda]*x]+b*\[Mu]^2*Exp[\[Mu]*x]==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

− −aeλK[1]λ2 − beµK[1]µ2 + aeλK[1]y(x)2 + beµK[1]y(x)2 + cy(x)2

(eλK[1]a+ beµK[1] + c) (aeλK[1]λ+ beµK[1]µ+ aeλK[1]y(x) + beµK[1]y(x) + cy(x))2
dK[1]

+
∫ y(x)

1

(
1

(aexλλ+ bexµµ+ aexλK[2] + bexµK[2] + cK[2])2

−
∫ x

1

(
2
(
−aeλK[1]λ2 − beµK[1]µ2 + aeλK[1]K[2]2 + beµK[1]K[2]2 + cK[2]2

)
(aeλK[1]λ+ beµK[1]µ+ aeλK[1]K[2] + beµK[1]K[2] + cK[2])3

− 2aeλK[1]K[2] + 2beµK[1]K[2] + 2cK[2]
(eλK[1]a+ beµK[1] + c) (aeλK[1]λ+ beµK[1]µ+ aeλK[1]K[2] + beµK[1]K[2] + cK[2])2

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.4 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.3-2. Equations with power and
exponential functions

Local contents
54.4.1 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12311
54.4.2 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12312
54.4.3 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12313
54.4.4 problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12314
54.4.5 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12315
54.4.6 problem 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12316
54.4.7 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12317
54.4.8 problem 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12318
54.4.9 problem 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12319
54.4.10 problem 31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12320
54.4.11 problem 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12321
54.4.12 problem 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12322
54.4.13 problem 34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12323
54.4.14 problem 35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12324
54.4.15 problem 36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12325
54.4.16 problem 37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12326
54.4.17 problem 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12327
54.4.18 problem 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12328
54.4.19 problem 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12329
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54.4.1 problem 22
Internal problem ID [9687]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax eλxy − eλxa = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 76� �
dsolve(diff(y(x),x)=y(x)^2+a*x*exp(lambda*x)*y(x)+a*exp(lambda*x),y(x), singsol=all)� �

y(x) = e
ax eλx

λ
−a eλx

λ2

x2λ2
(
c1 −

(∫ e
ax eλx

λ
−a eλx

λ2

x2λ2 dx

)) − 1
x

3 Solution by Mathematica
Time used: 1.707 (sec). Leaf size: 75� �
DSolve[y'[x]==y[x]^2+a*x*Exp[\[Lambda]*x]*y[x]+a*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ e
aeλx(λx−1)

λ2

∫ x
1

e

aeλK[1](λK[1]−1)
λ2

K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.4.2 problem 23
Internal problem ID [9688]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

y′ − a eλxy2 − b e−λx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 75� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*y(x)^2+b*exp(-lambda*x),y(x), singsol=all)� �

y(x) = −

(
e−λxeλxλ2 − tan

(√
4ab λ2 − λ4 (λx+c1)

2λ2

)√
4ab λ2 − λ4

)
e−λx

2aλ

3 Solution by Mathematica
Time used: 0.611 (sec). Leaf size: 103� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*y[x]^2+b*Exp[-\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

eλ(−x)

−
√
λ2 − 4ab + 2

1√
λ2 − 4ab

+c1ex
√
λ2−4ab − λ


2a

y(x) → −
eλ(−x)

(√
λ2 − 4ab + λ

)
2a
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.3 problem 24
Internal problem ID [9689]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a eλxy2 − bn x−1+n + a b2eλxx2n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*y(x)^2+b*n*x^(n-1)-a*b^2*exp(lambda*x)*x^(2*n),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*y[x]^2+b*n*x^(n-1)-a*b^2*Exp[\[Lambda]*x]*x^(2*n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.4 problem 25
Internal problem ID [9690]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − eλxy2 − a xny − aλ xne−λx = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 89� �
dsolve(diff(y(x),x)=exp(lambda*x)*y(x)^2+a*x^(n)*y(x)+a*lambda*x^n*exp(-lambda*x),y(x), singsol=all)� �

y(x) = −

((∫
e

x
(
a xn−λn−λ

)
n+1 dx

)
λ+ c1λ+ e

x
(
a xn−λn−λ

)
n+1

)
e−λx

c1 +
∫
e

x(a xn−λn−λ)
n+1 dx

3 Solution by Mathematica
Time used: 1.735 (sec). Leaf size: 254� �
DSolve[y'[x]==Exp[\[Lambda]*x]*y[x]^2+a*x^(n)*y[x]+a*\[Lambda]*x^n*Exp[-\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ y(x)

1

 e
axn+1
n+1

(λ+ exλK[2])2

−
∫ x

1

2e
aK[1]n+1

n+1
(
aλK[1]n + aeλK[1]K[2]K[1]n + e2λK[1]K[2]2

)
(λ+ eλK[1]K[2])3

−
e

aK[1]n+1
n+1 −λK[1](aeλK[1]K[1]n + 2e2λK[1]K[2]

)
(λ+ eλK[1]K[2])2

 dK[1]

 dK[2]

+
∫ x

1
−
e

aK[1]n+1
n+1 −λK[1](aλK[1]n + aeλK[1]y(x)K[1]n + e2λK[1]y(x)2

)
(λ+ eλK[1]y(x))2

dK[1] = c1, y(x)
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54.4.5 problem 26
Internal problem ID [9691]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + λ eλxy2 − a xneλxy + a xn = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 135� �
dsolve(diff(y(x),x)=-lambda*exp(lambda*x)*y(x)^2+a*x^(n)*exp(lambda*x)*y(x)-a*x^n,y(x), singsol=all)� �

y(x) = e−λxc1ea
(∫

xneλxdx
)
−λx

λ2
((∫ ea

(∫
xneλxdx

)
−λx

λ
dx

)
c1 + 1

) +
e−λx

((∫ ea
(∫

xneλxdx
)
−λx

λ
dx

)
c1λ

2 + λ2
)

λ2
((∫ ea

(∫
xneλxdx

)
−λx

λ
dx

)
c1 + 1

)

3 Solution by Mathematica
Time used: 4.839 (sec). Leaf size: 110� �
DSolve[y'[x]==-\[Lambda]*Exp[\[Lambda]*x]*y[x]^2+a*x^(n)*Exp[\[Lambda]*x]*y[x]-a*x^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−2λx

eλx +
(
eλx
)−a

 log
(
eλx

)
λ

n

E−n

(
− log

(
exλ

))
λ

∫ exλ

1 K[1]−
aE−n(− log(K[1]))

(
log(K[1])

λ

)n
λ

−2dK[1] + c1


y(x) → eλ(−x)
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54.4.6 problem 27
Internal problem ID [9692]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a eλxy2 + ab xneλxy − bn x−1+n = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 143� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*y(x)^2-a*b*x^(n)*exp(lambda*x)*y(x)+b*n*x^(n-1),y(x), singsol=all)� �

y(x) = − c1λ e−λxeab
(∫

xneλxdx
)
+λx

a
((∫

eab
(∫

xneλxdx
)
+λxλdx

)
c1 + 1

)
−

(
−
(∫

eab
(∫

xneλxdx
)
+λxλdx

)
xnc1ab− ab xn

)
eλxe−λx

a
((∫

eab
(∫

xneλxdx
)
+λxλdx

)
c1 + 1

)
3 Solution by Mathematica
Time used: 73.618 (sec). Leaf size: 109� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*y[x]^2-a*b*x^(n)*Exp[\[Lambda]*x]*y[x]+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → b

(
log
(
eλx
)

λ

)n

−
c1λ
(
eλx
)−ab

 log
(
eλx

)
λ

n

E−n

(
− log

(
exλ

))
λ

a+ ac1
∫ exλ

1 K[1]−
abE−n(− log(K[1]))

(
log(K[1])

λ

)n
λ dK[1]
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54.4.7 problem 28
Internal problem ID [9693]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − bλ eλx + a b2xne2λx = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+b*lambda*exp(lambda*x)-a*b^2*x^n*exp(2*lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2+b*\[Lambda]*Exp[\[Lambda]*x]-a*b^2*x^n*Exp[2*\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.8 problem 29
Internal problem ID [9694]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − λy + a b2xne2λx = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 78� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+lambda*y(x)-a*b^2*x^n*exp(2*lambda*x),y(x), singsol=all)� �
y(x) = i tan

(
−iΓ(n)bna xn(−λx)−n + iΓ(n,−λx) bna xn(−λx)−n + iba xneλx + c1λ

λ

)
b eλx

3 Solution by Mathematica
Time used: 1.766 (sec). Leaf size: 49� �
DSolve[y'[x]==a*x^n*y[x]^2+\[Lambda]*y[x]-a*b^2*x^n*Exp[2*\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
−b2 eλx tan

(
−a

√
−b2 xn+1E−n(−xλ) + c1

)
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.9 problem 30
Internal problem ID [9695]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 + ab xneλxy − bλ eλx = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2-a*b*x^n*exp(lambda*x)*y(x)+b*lambda*exp(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2-a*b*x^n*Exp[\[Lambda]*x]*y[x]+b*\[Lambda]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4.10 problem 31
Internal problem ID [9696]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − a xk+1eλxy + eλxa = 0

3 Solution by Maple
Time used: 0.025 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+a*x^(k+1)*exp(lambda*x)*y(x)-a*exp(lambda*x),y(x), singsol=all)� �
y(x) =

−

(
xkx e

∫
x2xkeλxa−2k−2

x
dx −

(∫ (
−xkk ea

(∫
xk+1eλxdx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkea

(∫
xk+1eλxdx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−k

x
(∫ (

−xkk ea
(∫

xk+1eλxdx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkea

(∫
xk+1eλxdx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+a*x^(k+1)*Exp[\[Lambda]*x]*y[x]-a*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4.11 problem 32
Internal problem ID [9697]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 + a xn
(
b eλx + c

)
y − c xn = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2-a*x^n*(b*exp(lambda*x)+c)*y(x)+c*x^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2-a*x^n*(b*Exp[\[Lambda]*x]+c)*y[x]+c*x^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.12 problem 33
Internal problem ID [9698]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xne2λxy2 −
(
eλxxnb− λ

)
y − c xn = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 114� �
dsolve(diff(y(x),x)=a*x^n*exp(2*lambda*x)*y(x)^2+(b*x^n*exp(lambda*x)-lambda)*y(x)+c*x^n,y(x), singsol=all)� �
y(x)

=

(
tan

(√
4b2ac− b4

(
Γ(n,−λx)bn xn(−λx)−n−Γ(n)bn xn(−λx)−n+xneλxb+c1λ

)
2b2λ

)
√
4b2ac− b4 − b2

)
e−λx

2ab

3 Solution by Mathematica
Time used: 2.642 (sec). Leaf size: 150� �
DSolve[y'[x]==a*x^n*Exp[2*\[Lambda]*x]*y[x]^2+(b*x^n*Exp[\[Lambda]*x]-\[Lambda])*y[x]+c*x^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
a
√
c

√
b2

ac
+

√
4ac− b2 tan


eλ(−x)

√
4ac− b2

−cxn+1

√
ae2λx

c
E−n(−xλ)+c1eλx


2
√
a
√
c


2
√
a
√
c

√
ae2λx

c
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54.4.13 problem 34
Internal problem ID [9699]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a eλx(y − b xn − c)2 − bn x−1+n = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �

y(x) = −
(
−2ab xneλx − 2 eλxac

)
e−λx

2a + 1
c1 − a eλx

λ

3 Solution by Mathematica
Time used: 1.69 (sec). Leaf size: 40� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → λ

−aeλx + c1λ
+ bxn + c

y(x) → bxn + c
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.14 problem 35
Internal problem ID [9700]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′x− a eλxy2 − ky − a b2x2keλx = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 54� �
dsolve(x*diff(y(x),x)=a*exp(lambda*x)*y(x)^2+k*y(x)+a*b^2*x^(2*k)*exp(lambda*x),y(x), singsol=all)� �

y(x) = − tan
(
−Γ(k)ba xk(−λx)−k + Γ(k,−λx) ba xk(−λx)−k + c1

)
b xk

3 Solution by Mathematica
Time used: 1.786 (sec). Leaf size: 43� �
DSolve[x*y'[x]==a*Exp[\[Lambda]*x]*y[x]^2+k*y[x]+a*b^2*x^(2*k)*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(
−a

√
b2 xkE1−k(−xλ) + c1

)
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.15 problem 36
Internal problem ID [9701]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′x− a x2neλxy2 −
(
eλxxnb− n

)
y − eλxc = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 97� �
dsolve(x*diff(y(x),x)=a*x^(2*n)*exp(lambda*x)*y(x)^2+(b*x^n*exp(lambda*x)-n)*y(x)+c*exp(lambda*x),y(x), singsol=all)� �
y(x)

= −

(
tan

(√
4b2ac− b4

(
Γ(n,−λx)b xn(−λx)−n−Γ(n)b xn(−λx)−n−c1

)
2b2

)
√
4b2ac− b4 + b2

)
x−n

2ab

3 Solution by Mathematica
Time used: 2.909 (sec). Leaf size: 133� �
DSolve[x*y'[x]==a*x^(2*n)*Exp[\[Lambda]*x]*y[x]^2+(b*x^n*Exp[\[Lambda]*x]-n)*y[x]+c*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a
√
c

√
b2

ac
+

√
4ac− b2 tan


√
4ac− b2

−c

√
ax2n

c
E1−n(−xλ)+c1


2
√
a
√
c


2
√
a
√
c

√
ax2n

c
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54.4. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.4.16 problem 37
Internal problem ID [9702]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − 2aλx eλx2 + a2e2λx2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+2*a*lambda*x*exp(lambda*x^2)-a^2*exp(2*lambda*x^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+2*a*\[Lambda]*x*Exp[\[Lambda]*x^2]-a^2*Exp[2*\[Lambda]*x^2],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.4.17 problem 38
Internal problem ID [9703]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a e−λx2
y2 − λyx− a b2 = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 47� �
dsolve(diff(y(x),x)=a*exp(-lambda*x^2)*y(x)^2+lambda*x*y(x)+a*b^2,y(x), singsol=all)� �

y(x) = tan

ab
√
π

√
2 erf

(√
2
√
λ x

2

)
− 2c1

√
λ

2
√
λ

 b ex2λ
2

3 Solution by Mathematica
Time used: 2.334 (sec). Leaf size: 63� �
DSolve[y'[x]==a*Exp[-\[Lambda]*x^2]*y[x]^2+\[Lambda]*x*y[x]+a*b^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 e

λx2
2 tan


√

π

2 a
√
b2 Erf

(√
λ x√
2

)
√
λ

+ c1
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54.4.18 problem 39
Internal problem ID [9704]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 − λyx− a b2xneλx2 = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 141� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2+lambda*x*y(x)+a*b^2*x^n*exp(lambda*x^2),y(x), singsol=all)� �

y(x) = − tan

ba2n
2+

1
2λ−n

2−
1
2 (−1)−

n
2 xn+1λ

n
2+

1
2 (−1)

n
2 (−x2λ)−

n
2−

1
2 Γ
(

n
2 + 1

2 ,−
x2λ
2

)
2

−
ba2n

2+
1
2λ−n

2−
1
2 (−1)−

n
2 xn+1λ

n
2+

1
2 (−1)

n
2 (−x2λ)−

n
2−

1
2 Γ
(
n
2 + 1

2

)
2 + c1

 b ex2λ
2

3 Solution by Mathematica
Time used: 2.812 (sec). Leaf size: 62� �
DSolve[y'[x]==a*x^n*y[x]^2+\[Lambda]*x*y[x]+a*b^2*x^n*Exp[\[Lambda]*x^2],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 e

λx2
2 tan

(
−1
2a

√
b2 xn+1E 1

2−
n
2

(
−x2λ

2

)
+ c1

)
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54.4.19 problem 40
Internal problem ID [9705]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.3-2. Equations with power and
exponential functions
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x4(y′ − y2
)
− a− b e k

x − c e 2k
x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 564� �
dsolve(x^4*(diff(y(x),x)-y(x)^2)=a+b*exp(k/x)+c*exp(2*k/x),y(x), singsol=all)� �
y(x)

=

(
2iWhittakerW

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
c1c

2 + 2iWhittakerM
(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
c2
)
e k

x

2c 3
2x2
(
WhittakerW

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
c1 +WhittakerM

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

))

−
c1kWhittakerW

(
− ib−2k

√
c

2k
√
c

, i
√
a

k
, 2i

√
c e

k
x

k

)
x2
(
WhittakerW

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
c1 +WhittakerM

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

))

+

(
−c

3
2 c1k − 2c 3

2 c1x+ ic1bc
)
WhittakerW

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
+
(
2ic 3

2
√
a + c

3
2k − ibc

)
WhittakerM

(
− ib−2k

√
c

2k
√
c

, i
√
a

k
, 2i

√
c e

k
x

k

)
+
(
−c

3
2k − 2c 3

2x+ ibc
)
WhittakerM

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
2c 3

2x2
(
WhittakerW

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

)
c1 +WhittakerM

(
− ib

2k
√
c
, i
√
a

k
, 2i

√
c e

k
x

k

))
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3 Solution by Mathematica
Time used: 2.81 (sec). Leaf size: 940� �
DSolve[x^4*(y'[x]-y[x]^2)==a+b*Exp[k/x]+c*Exp[2*k/x],y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

ek/x log
(
ek/x

)c1
(
b+

√
c
(
2
√
a − ik

))
HypergeometricU

2i
√
a + ib√

c
+3k

2k , 2 + 2i
√
a

k
, 2i

√
c ek/x

k

− 2i
√
c kL

2i
√
a

k
+1

−
ib√
c

+3k+2i
√
a

2k

(
2i
√
c ek/x

k

)− c1k
(
k − i log

(
ek/x

) (√
a −

√
c ek/x

))
HypergeometricU

2i
√
a + ib√

c
+k

2k , 1 + 2i
√
a

k
, 2i

√
c ek/x

k

− k
(
k − i log

(
ek/x

) (√
a −

√
c ek/x

))
L

2i
√
a

k

−
ib√
c

+k+2i
√
a

2k

(
2i
√
c ek/x

k

)

kx2 log (ek/x)

c1HypergeometricU

2i
√
a + ib√

c
+k

2k , 1 + 2i
√
a

k
, 2i

√
c ek/x

k

+ L
2i
√
a

k

−
ib√
c

+k+2i
√
a

2k

(
2i
√
c ek/x

k

)
y(x)

→

ek/x
(
b+
√
c
(
2
√
a −ik

))
HypergeometricU


2i
√
a + ib√

c
+3k

2k ,2+ 2i
√
a

k
,
2i
√
c ek/x

k



kHypergeometricU


2i
√
a + ib√

c
+k

2k ,1+ 2i
√
a

k
,
2i
√
c ek/x

k


+ i
(√

a −
√
c ek/x

)
− k

log
(
ek/x

)

x2

y(x)

→

ek/x
(
b+
√
c
(
2
√
a −ik

))
HypergeometricU


2i
√
a + ib√

c
+3k

2k ,2+ 2i
√
a

k
,
2i
√
c ek/x

k



kHypergeometricU


2i
√
a + ib√

c
+k

2k ,1+ 2i
√
a

k
,
2i
√
c ek/x

k


+ i
(√

a −
√
c ek/x

)
− k

log
(
ek/x

)

x2
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54.5.1 problem 1
Internal problem ID [9706]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + a2 − aλ sinh (λx) + a2
(
sinh2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 828� �
dsolve(diff(y(x),x)=y(x)^2-a^2+a*lambda*sinh(lambda*x)-a^2*sinh(lambda*x)^2,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 8.164 (sec). Leaf size: 75� �
DSolve[y'[x]==y[x]^2-a^2+a*\[Lambda]*Sinh[\[Lambda]*x]-a^2*Sinh[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → a cosh(λx)− λe
2a sinh(λx)

λ∫ exλ

1
e

a
(
K[1]2−1

)
λK[1]

K[1] dK[1] + c1

y(x) → a cosh(λx)
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54.5.2 problem 2
Internal problem ID [9707]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a sinh (βx) y − ab sinh (βx) + b2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)=y(x)^2+a*sinh(beta*x)*y(x)+a*b*sinh(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− e
a cosh(βx)

β
−2bx∫

e
a cosh(βx)

β
−2bxdx− c1

3 Solution by Mathematica
Time used: 8.155 (sec). Leaf size: 183� �
DSolve[y'[x]==y[x]^2+a*Sinh[\[Beta]*x]*y[x]+a*b*Sinh[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1
−e

a cosh(βK[1])
β

−2bK[1](−b+ a sinh(βK[1]) + y(x))
aβ(b+ y(x)) dK[1] +

∫ y(x)

1

(
e

a cosh(xβ)
β

−2bx

aβ(b+K[2])2

−
∫ x

1

(
e

a cosh(βK[1])
β

−2bK[1](−b+K[2] + a sinh(βK[1]))
aβ(b+K[2])2 − e

a cosh(βK[1])
β

−2bK[1]

aβ(b+K[2])

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.5.3 problem 3
Internal problem ID [9708]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(sinhm (bx)) y − a(sinhm (bx)) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*sinh(b*x)^m*y(x)+a*sinh(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
sinhm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
sinhm(bx)

)
x2−2

x
dxdx− c1(

−c1 +
∫
e
∫ a(sinhm(bx))x2−2

x
dxdx

)
x

3 Solution by Mathematica
Time used: 83.909 (sec). Leaf size: 255� �
DSolve[y'[x]==y[x]^2+a*x*Sinh[b*x]^m*y[x]+a*Sinh[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

x+

exp


a sinhm+1(bx)

bx cosh(bx) 2F1
(
1,m+2

2 ;m+3
2 ;− sinh2(bx)

)
−

sinh(bx) 3F2
(
1,m2 +1,m2 +1;m2 +3

2 ,m2 +2;− sinh2(bx)
)

m+2


b2(m+1)



∫ x
1

exp


a sinhm+1(bK[1])

b cosh(bK[1]) 2F1
(
1,m+2

2 ;m+3
2 ;− sinh2(bK[1])

)
K[1]− 3F2

(
1,m2 +1,m2 +1;m2 +3

2 ,m2 +2;− sinh2(bK[1])
)
sinh(bK[1])

m+2


b2(m+1)


K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.5.4 problem 4
Internal problem ID [9709]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sinh (λx) y2 + λ
(
sinh3 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 67� �
dsolve(diff(y(x),x)=lambda*sinh(lambda*x)*y(x)^2-lambda*sinh(lambda*x)^3,y(x), singsol=all)� �
y(x) = − 2c1ecosh

2(λx)
√
π (erfi (cosh (λx)) c1 + 1)

+ erfi (cosh (λx))
√
π cosh (λx) c1 + cosh (λx)

√
π√

π (erfi (cosh (λx)) c1 + 1)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Sinh[\[Lambda]*x]*y[x]^2-\[Lambda]*Sinh[\[Lambda]*x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.5 problem 5
Internal problem ID [9710]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ −
((
sinh2 (λx)

)
a− λ

)
y2 +

(
sinh2 (λx)

)
a− λ+ a = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 474� �
dsolve(diff(y(x),x)=(a*sinh(lambda*x)^2-lambda)*y(x)^2-a*sinh(lambda*x)^2+lambda-a,y(x), singsol=all)� �
y(x) =

−
sinh (2λx)

(
4
√

−1 + cosh (2λx) cosh (2λx) c1aλ− 4
√
−1 + cosh (2λx) c1aλ− 8

√
−1 + cosh (2λx) c1λ

2
)
e

cosh(2λx)a
2λ

2 (−1 + cosh (2λx))2
√

cosh (2λx) + 1
((
sinh2 (λx)

)
a− λ

)((∫ 2 e
cosh(2λx)a

2λ (a cosh(2λx)−a−2λ)λ sinh(2λx)√
cosh (2λx) + 1 (−1+cosh(2λx))

3
2
dx

)
c1 + 1

)

−
sinh (2λx)

((
−
√

cosh (2λx) + 1
(
cosh2 (2λx)

)
c1a+

(
2
√
cosh (2λx) + 1 c1a+ 2

√
cosh (2λx) + 1 c1λ

)
cosh (2λx)−

√
cosh (2λx) + 1 c1a− 2

√
cosh (2λx) + 1 c1λ

)(∫ 2 e
cosh(2λx)a

2λ (a cosh(2λx)−a−2λ)λ sinh(2λx)√
cosh (2λx) + 1 (−1+cosh(2λx))

3
2
dx

)
− a
√

cosh (2λx) + 1
(
cosh2 (2λx)

)
+
(
2a
√
cosh (2λx) + 1 + 2λ

√
cosh (2λx) + 1

)
cosh (2λx)− a

√
cosh (2λx) + 1 − 2λ

√
cosh (2λx) + 1

)
2 (−1 + cosh (2λx))2

√
cosh (2λx) + 1

((
sinh2 (λx)

)
a− λ

)((∫ 2 e
cosh(2λx)a

2λ (a cosh(2λx)−a−2λ)λ sinh(2λx)√
cosh (2λx) + 1 (−1+cosh(2λx))

3
2
dx

)
c1 + 1

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(a*Sinh[\[Lambda]*x]^2-\[Lambda])*y[x]^2-a*Sinh[\[Lambda]*x]^2+\[Lambda]-a,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12336



54.5. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.5.6 problem 6
Internal problem ID [9711]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(sinh (λx) a+ b) y′ − y2 − c sinh (µx) y + d2 − cd sinh (µx) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 147� �
dsolve((a*sinh(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*sinh(mu*x)*y(x)-d^2+c*d*sinh(mu*x),y(x), singsol=all)� �

y(x) = −d− e
∫ c sinh(µx)

a sinh(λx)+b
dx−

4d arctanh

 2 tanh
(
λx
2
)
b−2a

2
√
a2+b2


λ
√
a2+b2

∫ e
∫ c sinh(µx)

a sinh(λx)+b
dx−

4d arctanh

 2 tanh
(
λx
2
)
b−2a

2
√
a2+b2


λ
√
a2+b2

a sinh(λx)+b
dx− c1
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3 Solution by Mathematica
Time used: 13.483 (sec). Leaf size: 289� �
DSolve[(a*Sinh[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Sinh[\[Mu]*x]*y[x]-d^2+c*d*Sinh[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1

2d−c sinh(µK[5])
b+a sinh(λK[5]) dK[5]

)
(−d+ c sinh(µK[6]) + y(x))

cµ(b+ a sinh(λK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1
2d−c sinh(µK[5])
b+a sinh(λK[5]) dK[5]

)
cµ(d+K[7])2

−
∫ x

1

exp
(
−
∫ K[6]
1

2d−c sinh(µK[5])
b+a sinh(λK[5]) dK[5]

)
(−d+K[7] + c sinh(µK[6]))

cµ(d+K[7])2(b+ a sinh(λK[6])) −
exp

(
−
∫ K[6]
1

2d−c sinh(µK[5])
b+a sinh(λK[5]) dK[5]

)
cµ(d+K[7])(b+ a sinh(λK[6]))

 dK[6]

 dK[7] = c1, y(x)
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54.5.7 problem 7
Internal problem ID [9712]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(sinh (λx) a+ b)
(
y′ − y2

)
+ λ2 sinh (λx) a = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 1351� �
dsolve((a*sinh(lambda*x)+b)*(diff(y(x),x)-y(x)^2)+a*lambda^2*sinh(lambda*x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 2.592 (sec). Leaf size: 202� �
DSolve[(a*Sinh[\[Lambda]*x]+b)*(y'[x]-y[x]^2)+a*\[Lambda]^2*Sinh[\[Lambda]*x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
λ

(√
−a2 − b2 (b− a sinh(λx)) + a cosh(λx)

(
2bArcTan

(
a−b tanh

(
λx
2

)
√
−a2 − b2

)
− c1λ(−a2 − b2)3/2

))
−a

√
−a2 − b2 cosh(λx) + (a sinh(λx) + b)

(
2bArcTan

(
a−b tanh

(
λx
2

)
√
−a2 − b2

)
− c1λ (−a2 − b2)3/2

)
y(x) → − aλ cosh(λx)

a sinh(λx) + b
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54.5.8 problem 8
Internal problem ID [9713]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − αy2 − β − γ cosh(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 70� �
dsolve(diff(y(x),x)=alpha*y(x)^2+beta+gamma*cosh(x),y(x), singsol=all)� �

y(x) = −
i
(
c1MathieuSPrime

(
−4αβ, 2αγ, ix2

)
+MathieuCPrime

(
−4αβ, 2αγ, ix2

))
2α
(
c1MathieuS

(
−4αβ, 2αγ, ix2

)
+MathieuC

(
−4αβ, 2αγ, ix2

))
3 Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 140� �
DSolve[y'[x]==\[Alpha]*y[x]^2+\[Beta]+\[Gamma]*Cosh[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
ic1MathieuCPrime

[
−4αβ, 2αγ, ix2

]
− iMathieuSPrime

[
−4αβ, 2αγ, ix2

]
2αc1MathieuC

[
−4αβ, 2αγ, ix2

]
− 2αMathieuS

[
−4αβ, 2αγ, ix2

]
y(x) → −

iMathieuCPrime
[
−4αβ, 2αγ, ix2

]
2αMathieuC

[
−4αβ, 2αγ, ix2

]
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54.5.9 problem 9
Internal problem ID [9714]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a cosh (βx) y − ab cosh (βx) + b2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)=y(x)^2+a*cosh(beta*x)*y(x)+a*b*cosh(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− e
a sinh(βx)

β
−2bx∫

e
a sinh(βx)

β
−2bxdx− c1

3 Solution by Mathematica
Time used: 4.455 (sec). Leaf size: 189� �
DSolve[y'[x]==y[x]^2+a*Cosh[\[Beta]*x]*y[x]+a*b*Cosh[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b−
β
(
eβx
)− 2b

β

(
sinh

(
a sinh(βx)

β

)
+ cosh

(
a sinh(βx)

β

))
∫ exβ

1 e
a
(
K[1]2−1

)
2βK[1] K[1]−

2b
β
−1dK[1] + c1

y(x) → −b

y(x) → −
β
(
eβx
)− 2b

β

(
sinh

(
a sinh(βx)

β

)
+ cosh

(
a sinh(βx)

β

))
∫ exβ

1 e
a
(
K[1]2−1

)
2βK[1] K[1]−

2b
β
−1dK[1]

− b
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54.5.10 problem 10
Internal problem ID [9715]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(coshm (bx)) y − a(coshm (bx)) = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*cosh(b*x)^m*y(x)+a*cosh(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
coshm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
coshm(bx)

)
x2−2

x
dxdx− c1(

−c1 +
∫
e
∫ a(coshm(bx))x2−2

x
dxdx

)
x

3 Solution by Mathematica
Time used: 53.771 (sec). Leaf size: 247� �
DSolve[y'[x]==y[x]^2+a*x*Cosh[b*x]^m*y[x]+a*Cosh[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

x+

exp


a coshm+1(bx)

 cosh(bx) 3F2
(
1,m2 +1,m2 +1;m2 +3

2 ,m2 +2;cosh2(bx)
)

m+2 −bx sinh(bx) 2F1
(
1,m+2

2 ;m+3
2 ;cosh2(bx)

)
b2(m+1)



∫ x
1

exp


a coshm+1(bK[1])

 cosh(bK[1]) 3F2
(
1,m2 +1,m2 +1;m2 +3

2 ,m2 +2;cosh2(bK[1])
)

m+2 −b 2F1
(
1,m+2

2 ;m+3
2 ;cosh2(bK[1])

)
K[1] sinh(bK[1])


b2(m+1)


K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.5.11 problem 11
Internal problem ID [9716]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ −
(
a
(
cosh2 (λx)

)
− λ
)
y2 − a− λ+ a

(
cosh2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 464� �
dsolve(diff(y(x),x)=(a*cosh(lambda*x)^2-lambda)*y(x)^2+a+lambda-a*cosh(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
sinh (2λx)

(
−4 cosh (2λx)

√
cosh (2λx) + 1 c1aλ− 4

√
cosh (2λx) + 1 c1aλ+ 8

√
cosh (2λx) + 1 c1λ

2
)
e

cosh(2λx)a
2λ

2 (cosh (2λx) + 1)2
√
−1 + cosh (2λx)

(
a
(
cosh2 (λx)

)
− λ
)((∫ 2(a cosh(2λx)+a−2λ)e

cosh(2λx)a
2λ λ sinh(2λx)√

−1 + cosh (2λx) (cosh(2λx)+1)
3
2
dx

)
c1 + 1

)

+
sinh (2λx)

((√
−1 + cosh (2λx)

(
cosh2 (2λx)

)
c1a+

(
2
√

−1 + cosh (2λx) c1a− 2
√

−1 + cosh (2λx) c1λ
)
cosh (2λx) +

√
−1 + cosh (2λx) c1a− 2

√
−1 + cosh (2λx) c1λ

)(∫ 2(a cosh(2λx)+a−2λ)e
cosh(2λx)a

2λ λ sinh(2λx)√
−1 + cosh (2λx) (cosh(2λx)+1)

3
2
dx

)
+ a
√
−1 + cosh (2λx)

(
cosh2 (2λx)

)
+
(
2a
√
−1 + cosh (2λx) − 2λ

√
−1 + cosh (2λx)

)
cosh (2λx) + a

√
−1 + cosh (2λx) − 2λ

√
−1 + cosh (2λx)

)
2 (cosh (2λx) + 1)2

√
−1 + cosh (2λx)

(
a
(
cosh2 (λx)

)
− λ
)((∫ 2(a cosh(2λx)+a−2λ)e

cosh(2λx)a
2λ λ sinh(2λx)√

−1 + cosh (2λx) (cosh(2λx)+1)
3
2
dx

)
c1 + 1

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(a*Cosh[\[Lambda]*x]^2-\[Lambda])*y[x]^2+a+\[Lambda]-a*Cosh[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.12 problem 12
Internal problem ID [9717]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

2y′ − (a− λ+ a cosh (λx)) y2 − a− λ+ a cosh (λx) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 255� �
dsolve(2*diff(y(x),x)=(a-lambda+a*cosh(lambda*x))*y(x)^2+a+lambda-a*cosh(lambda*x),y(x), singsol=all)� �

y(x) = − 2c1λ sinh (λx) e
cosh(λx)a

λ

(cosh (λx) + 1)
3
2

((∫ (a−λ+a cosh(λx))e
cosh(λx)a

λ λ sinh(λx)√
cosh (λx)− 1 (cosh(λx)+1)

3
2
dx

)
c1 + 1

)√
cosh (λx)− 1

+

((
cosh (λx)

√
cosh (λx)− 1 c1 +

√
cosh (λx)− 1 c1

)(∫ (a−λ+a cosh(λx))e
cosh(λx)a

λ λ sinh(λx)√
cosh (λx)− 1 (cosh(λx)+1)

3
2
dx

)
+ cosh (λx)

√
cosh (λx)− 1 +

√
cosh (λx)− 1

)
sinh (λx)((∫ (a−λ+a cosh(λx))e

cosh(λx)a
λ λ sinh(λx)√

cosh (λx)− 1 (cosh(λx)+1)
3
2
dx

)
c1 + 1

)√
cosh (λx)− 1 (cosh (λx) + 1)2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*y'[x]==(a-\[Lambda]+a*Cosh[\[Lambda]*x])*y[x]^2+a+\[Lambda]-a*Cosh[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.13 problem 13
Internal problem ID [9718]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2 − a(coshn (λx))
(
sinh−n−4 (λx)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2-lambda^2+a*cosh(lambda*x)^n*sinh(lambda*x)^(-n-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-\[Lambda]^2+a*Cosh[\[Lambda]*x]^n*Sinh[\[Lambda]*x]^(-n-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.14 problem 14
Internal problem ID [9719]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − sinh (λx) y2a− b sinh (λx) (coshn (λx)) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 333� �
dsolve(diff(y(x),x)=a*sinh(lambda*x)*y(x)^2+b*sinh(lambda*x)*cosh(lambda*x)^n,y(x), singsol=all)� �
y(x)

=

(
cosh

n
2 +1(λx)

)√
b c1 BesselY

 3+n
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)


√
a

BesselY

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)

c1+BesselJ

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)



+

BesselJ

 3+n
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)

√a
√
b
(
cosh

n
2 +1(λx)

)
−BesselY

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)

c1λ−λBesselJ

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)


BesselY

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)

c1+BesselJ

 1
n+2 ,

2
√
a
√
b
(
cosh

n
2 +1(λx)

)
λ(n+2)


a

cosh (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Sinh[\[Lambda]*x]*y[x]^2+b*Sinh[\[Lambda]*x]*Cosh[\[Lambda]*x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.15 problem 15
Internal problem ID [9720]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − cosh (λx) ay2 − b cosh (λx) (sinhn (λx)) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 333� �
dsolve(diff(y(x),x)=a*cosh(lambda*x)*y(x)^2+b*cosh(lambda*x)*sinh(lambda*x)^n,y(x), singsol=all)� �
y(x)

=

√
b
(
sinh

n
2 +1(λx)

)
c1 BesselY

 3+n
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)


√
a

BesselY

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)

c1+BesselJ

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)



+

BesselJ

 3+n
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)

√a
√
b
(
sinh

n
2 +1(λx)

)
−BesselY

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)

c1λ−λBesselJ

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)


BesselY

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)

c1+BesselJ

 1
n+2 ,

2
√
a
√
b
(
sinh

n
2 +1(λx)

)
λ(n+2)


a

sinh (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Cosh[\[Lambda]*x]*y[x]^2+b*Cosh[\[Lambda]*x]*Sinh[\[Lambda]*x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.5.16 problem 16
Internal problem ID [9721]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a cosh (λx) + b) y′ − y2 − c cosh (µx) y + d2 − cd cosh (µx) = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 149� �
dsolve((a*cosh(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*cosh(mu*x)*y(x)-d^2+c*d*cosh(mu*x),y(x), singsol=all)� �

y(x) = −d− e
∫ c cosh(µx)

a cosh(λx)+b
dx−

4d arctan

 (a−b) tanh
(
λx
2
)√

(a+b)(a−b)


λ
√

(a+b)(a−b)

∫ e

∫ c cosh(µx)
a cosh(λx)+b

dx−

4d arctan

 (a−b) tanh
(
λx
2
)√

(a+b)(a−b)


λ
√

(a+b)(a−b)
a cosh(λx)+b

dx− c1
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3 Solution by Mathematica
Time used: 13.315 (sec). Leaf size: 289� �
DSolve[(a*Cosh[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Cosh[\[Mu]*x]*y[x]-d^2+c*d*Cosh[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1

2d−c cosh(µK[5])
b+a cosh(λK[5]) dK[5]

)
(−d+ c cosh(µK[6]) + y(x))

cµ(b+ a cosh(λK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1
2d−c cosh(µK[5])
b+a cosh(λK[5]) dK[5]

)
cµ(d+K[7])2

−
∫ x

1

exp
(
−
∫ K[6]
1

2d−c cosh(µK[5])
b+a cosh(λK[5]) dK[5]

)
(−d+ c cosh(µK[6]) +K[7])

cµ(b+ a cosh(λK[6]))(d+K[7])2 −
exp

(
−
∫ K[6]
1

2d−c cosh(µK[5])
b+a cosh(λK[5]) dK[5]

)
cµ(b+ a cosh(λK[6]))(d+K[7])

 dK[6]

 dK[7] = c1, y(x)
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54.5.17 problem 17
Internal problem ID [9722]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-1. Equations with hyperbolic
sine and cosine
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a cosh (λx) + b)
(
y′ − y2

)
+ a λ2 cosh (λx) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 931� �
dsolve((a*cosh(lambda*x)+b)*(diff(y(x),x)-y(x)^2)+a*lambda^2*cosh(lambda*x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 2.464 (sec). Leaf size: 242� �
DSolve[(a*Cosh[\[Lambda]*x]+b)*(y'[x]-y[x]^2)+a*\[Lambda]^2*Cosh[\[Lambda]*x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
λ

(
2ab sinh(λx)ArcTan

(
(b−a) tanh

(
λx
2

)√
(a− b)(a+ b)

)
+ a
√
(a− b)(a+ b) (cosh(λx) + c1λ(a− b)(a+ b) sinh(λx))− b

√
(a− b)(a+ b)

)
−a

√
a2 − b2 sinh(λx) + 2b2 cot−1

(
(a+b) coth

(
λx
2

)√
(a− b)(a+ b)

)
− bc1λ((a− b)(a+ b))3/2 + a cosh(λx)

(
2b cot−1

(
(a+b) coth

(
λx
2

)√
(a− b)(a+ b)

)
− c1λ((a− b)(a+ b))3/2

)
y(x) → − aλ sinh(λx)

a cosh(λx) + b
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54.6 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.

Local contents
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54.6.1 problem 18
Internal problem ID [9723]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λa+ a(a+ λ)
(
tanh2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 198� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda-a*(a+lambda)*tanh(lambda*x)^2,y(x), singsol=all)� �
y(x) =

−
(
(c1a+ c1λ) LegendreQ

(
a
λ
, a
λ
, tanh (λx)

)
+ (a+ λ) LegendreP

(
a
λ
, a
λ
, tanh (λx)

))
tanh (λx)

c1 LegendreQ
(
a
λ
, a
λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a
λ
, tanh (λx)

)
+

c1λLegendreQ
(
a+λ
λ
, a
λ
, tanh (λx)

)
c1 LegendreQ

(
a
λ
, a
λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a
λ
, tanh (λx)

)
+

LegendreP
(
a+λ
λ
, a
λ
, tanh (λx)

)
λ

c1 LegendreQ
(
a
λ
, a
λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a
λ
, tanh (λx)

)
3 Solution by Mathematica
Time used: 4.325 (sec). Leaf size: 162� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]-a*(a+\[Lambda])*Tanh[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
2aeλx

(
2λ
(
e2λx + 1

) 2a
λ cosh(λx) + sinh(λx)

(
λ 2F1

(
−2a

λ
,− a

λ
; 1− a

λ
;−e2xλ

)
− 2ac1

(
eλx
) 2a

λ

))
(e2λx + 1)

(
−λ 2F1

(
−2a

λ
,− a

λ
; 1− a

λ
;−e2xλ

)
+ 2ac1 (eλx)

2a
λ

)
y(x) → a tanh(λx)
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54.6.2 problem 19
Internal problem ID [9724]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − 3λa+ λ2 + a(a+ λ)
(
tanh2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 240� �
dsolve(diff(y(x),x)=y(x)^2+3*a*lambda-lambda^2-a*(a+lambda)*tanh(lambda*x)^2,y(x), singsol=all)� �
y(x) =

−
(
(c1a+ c1λ) LegendreQ

(
a
λ
, a−λ

λ
, tanh (λx)

)
+ (a+ λ) LegendreP

(
a
λ
, a−λ

λ
, tanh (λx)

))
tanh (λx)

c1 LegendreQ
(
a
λ
, a−λ

λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, tanh (λx)

)
+

2c1λLegendreQ
(
a+λ
λ
, a−λ

λ
, tanh (λx)

)
c1 LegendreQ

(
a
λ
, a−λ

λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, tanh (λx)

)
+

2LegendreP
(
a+λ
λ
, a−λ

λ
, tanh (λx)

)
λ

c1 LegendreQ
(
a
λ
, a−λ

λ
, tanh (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, tanh (λx)

)
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3 Solution by Mathematica
Time used: 7.356 (sec). Leaf size: 341� �
DSolve[y'[x]==y[x]^2+3*a*\[Lambda]-\[Lambda]^2-a*(a+\[Lambda])*Tanh[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
−2e2λx

(
e2λx − 1

)2 ((λ− a) cosh(2λx) + a+ λ)
∫ exλ

1
K[1]1−

2a
λ
(
K[1]2+1

) 2a
λ

(K[1]2−1)2 dK[1] + 4e4λx sinh(λx)
(
λ
(
−
(
e2λx + 1

) 2a
λ

) (
eλx
)− 2a

λ cosh(λx)− 2c1 sinh(λx)((λ− a) cosh(2λx) + a+ λ)
)

(e2λx − 1)3 (e2λx + 1)
(∫ exλ

1
K[1]1−

2a
λ (K[1]2+1)

2a
λ

(K[1]2−1)2 dK[1] + c1

)
y(x) → a tanh(λx)− λ coth(λx)

y(x) → −
λ
(
e2λx + 1

) 2a
λ
(
eλx
)− 2a

λ csch2(λx)

4
∫ exλ

1
K[1]1−

2a
λ (K[1]2+1)

2a
λ

(K[1]2−1)2 dK[1]
+ a tanh(λx)− λ coth(λx)
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54.6.3 problem 20
Internal problem ID [9725]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(tanhm (bx)) y − a(tanhm (bx)) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*tanh(b*x)^m*y(x)+a*tanh(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
tanhm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
tanhm(bx)

)
x2−2

x
dxdx− c1(

−c1 +
∫
e
∫ a(tanhm(bx))x2−2

x
dxdx

)
x

3 Solution by Mathematica
Time used: 6.328 (sec). Leaf size: 86� �
DSolve[y'[x]==y[x]^2+a*x*Tanh[b*x]^m*y[x]+a*Tanh[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −aK[5] tanhm(bK[5])dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −aK[5] tanhm(bK[5])dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.6.4 problem 21
Internal problem ID [9726]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(tanh (λx) a+ b) y′ − y2 − c tanh (µx) y + d2 − cd tanh (µx) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 217� �
dsolve((a*tanh(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*tanh(mu*x)*y(x)-d^2+c*d*tanh(mu*x),y(x), singsol=all)� �
y(x)
= −d

− e
∫ c tanh(µx)

a tanh(λx)+b
dx(a tanh (λx) + b)−

2ad
λ(a+b)(a−b) (tanh (λx)− 1)

d
λ(a+b) (tanh (λx) + 1)

d
(a−b)λ∫ e

∫ c tanh(µx)
a tanh(λx)+b

dx
(a tanh(λx)+b)

− 2ad
λ(a+b)(a−b) (tanh(λx)−1)

d
λ(a+b) (tanh(λx)+1)

d
(a−b)λ

a tanh(λx)+b
dx− c1

12356



54.6. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

3 Solution by Mathematica
Time used: 75.864 (sec). Leaf size: 800� �
DSolve[(a*Tanh[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Tanh[\[Mu]*x]*y[x]-d^2+c*d*Tanh[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

e−
∫K[6]
1

sech(µK[5])(2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])+c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(b cosh(λK[5])+a sinh(λK[5])) dK[5](d cosh(λK[6]− µK[6])− y(x) cosh(λK[6]− µK[6]) + d cosh(λK[6] + µK[6]) + c sinh(λK[6]− µK[6])− c sinh(λK[6] + µK[6])− cosh(λK[6] + µK[6])y(x))

cµ(b cosh(λK[6]− µK[6]) + b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6]) + a sinh(λK[6] + µK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

e−
∫ x
1

sech(µK[5])(2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])+c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(b cosh(λK[5])+a sinh(λK[5])) dK[5]

cµ(d+K[7])2

−
∫ x

1

e−
∫K[6]
1

sech(µK[5])(2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])+c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(b cosh(λK[5])+a sinh(λK[5])) dK[5](− cosh(λK[6]− µK[6])− cosh(λK[6] + µK[6]))

cµ(d+K[7])(b cosh(λK[6]− µK[6]) + b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6]) + a sinh(λK[6] + µK[6])) − e−
∫K[6]
1

sech(µK[5])(2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])+c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(b cosh(λK[5])+a sinh(λK[5])) dK[5](d cosh(λK[6]− µK[6])−K[7] cosh(λK[6]− µK[6]) + d cosh(λK[6] + µK[6])− cosh(λK[6] + µK[6])K[7] + c sinh(λK[6]− µK[6])− c sinh(λK[6] + µK[6]))

cµ(d+K[7])2(b cosh(λK[6]− µK[6]) + b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6]) + a sinh(λK[6] + µK[6]))

 dK[6]

 dK[7] = c1, y(x)



12357



54.6. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.6.5 problem 22
Internal problem ID [9727]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λa+ a(a+ λ)
(
coth2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 203� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda-a*(a+lambda)*coth(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
(
(−c1a− c1λ) LegendreQ

(
a
λ
, a
λ
, coth (λx)

)
+ (−a− λ) LegendreP

(
a
λ
, a
λ
, coth (λx)

))
coth (λx)

c1 LegendreQ
(
a
λ
, a
λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a
λ
, coth (λx)

)
+

c1λLegendreQ
(
a+λ
λ
, a
λ
, coth (λx)

)
c1 LegendreQ

(
a
λ
, a
λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a
λ
, coth (λx)

)
+

LegendreP
(
a+λ
λ
, a
λ
, coth (λx)

)
λ

c1 LegendreQ
(
a
λ
, a
λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a
λ
, coth (λx)

)
3 Solution by Mathematica
Time used: 4.456 (sec). Leaf size: 156� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]-a*(a+\[Lambda])*Coth[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
aeλx(coth(λx)− 1)

(
2λ
(
1− e2λx

) 2a
λ sinh(λx) + cosh(λx)

(
λ 2F1

(
−2a

λ
,− a

λ
; 1− a

λ
; e2xλ

)
− 2ac1

(
eλx
) 2a

λ

))
−λ 2F1

(
−2a

λ
,− a

λ
; 1− a

λ
; e2xλ

)
+ 2ac1 (eλx)

2a
λ

y(x) → a coth(λx)
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54.6.6 problem 23
Internal problem ID [9728]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2 − 3λa+ a(a+ λ)
(
coth2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 245� �
dsolve(diff(y(x),x)=y(x)^2-lambda^2+3*a*lambda-a*(a+lambda)*coth(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
(
(−c1a− c1λ) LegendreQ

(
a
λ
, a−λ

λ
, coth (λx)

)
+ (−a− λ) LegendreP

(
a
λ
, a−λ

λ
, coth (λx)

))
coth (λx)

c1 LegendreQ
(
a
λ
, a−λ

λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, coth (λx)

)
+

2c1λLegendreQ
(
a+λ
λ
, a−λ

λ
, coth (λx)

)
c1 LegendreQ

(
a
λ
, a−λ

λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, coth (λx)

)
+

2LegendreP
(
a+λ
λ
, a−λ

λ
, coth (λx)

)
λ

c1 LegendreQ
(
a
λ
, a−λ

λ
, coth (λx)

)
+ LegendreP

(
a
λ
, a−λ

λ
, coth (λx)

)
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3 Solution by Mathematica
Time used: 6.247 (sec). Leaf size: 267� �
DSolve[y'[x]==y[x]^2-\[Lambda]^2+3*a*\[Lambda]-a*(a+\[Lambda])*Coth[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
(a− 2λ)e3λx(coth(λx)− 1)

(
−λeλxF1

(
1− a

λ
;−2a

λ
, 2; 2− a

λ
; e2xλ,−e2xλ

)
((a− λ) cosh(2λx) + a+ λ) +

2(a−λ)
(
−λ
(
1−e2λx

) 2a
λ sinh(λx)+2c1

(
eλx
) 2a

λ cosh(λx)((a−λ) cosh(2λx)+a+λ)
)

e2λx+1

)
(2λ− a) (e2λx + 1)

(
λe2λxF1

(
1− a

λ
;−2a

λ
, 2; 2− a

λ
; e2xλ,−e2xλ

)
+ 2c1(λ− a) (eλx)

2a
λ

)
y(x) → a coth(λx)− λ tanh(λx)

12360



54.6. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.6.7 problem 24
Internal problem ID [9729]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(cothm (bx)) y − a(cothm (bx)) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*coth(b*x)^m*y(x)+a*coth(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
cothm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
cothm(bx)

)
x2−2

x
dxdx− c1(

−c1 +
∫
e
∫ a(cothm(bx))x2−2

x
dxdx

)
x

3 Solution by Mathematica
Time used: 6.278 (sec). Leaf size: 86� �
DSolve[y'[x]==y[x]^2+a*x*Coth[b*x]^m*y[x]+a*Coth[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −a cothm(bK[5])K[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −a cothm(bK[5])K[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.6.8 problem 25
Internal problem ID [9730]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a coth (λx) + b) y′ − y2 − c coth (µx) y + d2 − cd coth (µx) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 217� �
dsolve((a*coth(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*coth(mu*x)*y(x)-d^2+c*d*coth(mu*x),y(x), singsol=all)� �
y(x)

= −d− e
∫ c coth(µx)

a coth(λx)+b
dx(a coth (λx) + b)−

2ad
λ(a+b)(a−b) (coth (λx)− 1)

d
λ(a+b) (coth (λx) + 1)

d
(a−b)λ∫ e

∫ c coth(µx)
a coth(λx)+b

dx
(a coth(λx)+b)

− 2ad
λ(a+b)(a−b) (coth(λx)−1)

d
λ(a+b) (coth(λx)+1)

d
(a−b)λ

a coth(λx)+b
dx− c1

12362



54.6. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

3 Solution by Mathematica
Time used: 54.754 (sec). Leaf size: 808� �
DSolve[(a*Coth[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Coth[\[Mu]*x]*y[x]-d^2+c*d*Coth[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

−e−
∫K[6]
1

csch(µK[5])(−2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])−c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(a cosh(λK[5])+b sinh(λK[5])) dK[5](d cosh(λK[6]− µK[6])− y(x) cosh(λK[6]− µK[6])− d cosh(λK[6] + µK[6]) + c sinh(λK[6]− µK[6]) + c sinh(λK[6] + µK[6]) + cosh(λK[6] + µK[6])y(x))

cµ(b cosh(λK[6]− µK[6])− b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6])− a sinh(λK[6] + µK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

−
∫ x

1

e−
∫K[6]
1

csch(µK[5])(−2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])−c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(a cosh(λK[5])+b sinh(λK[5])) dK[5](d cosh(λK[6]− µK[6])−K[7] cosh(λK[6]− µK[6])− d cosh(λK[6] + µK[6]) + cosh(λK[6] + µK[6])K[7] + c sinh(λK[6]− µK[6]) + c sinh(λK[6] + µK[6]))

cµ(d+K[7])2(b cosh(λK[6]− µK[6])− b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6])− a sinh(λK[6] + µK[6])) − e−
∫K[6]
1

csch(µK[5])(−2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])−c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(a cosh(λK[5])+b sinh(λK[5])) dK[5](cosh(λK[6] + µK[6])− cosh(λK[6]− µK[6]))

cµ(d+K[7])(b cosh(λK[6]− µK[6])− b cosh(λK[6] + µK[6]) + a sinh(λK[6]− µK[6])− a sinh(λK[6] + µK[6]))

 dK[6]

− e−
∫ x
1

csch(µK[5])(−2d cosh(λK[5]−µK[5])+2d cosh(λK[5]+µK[5])−c sinh(λK[5]−µK[5])−c sinh(λK[5]+µK[5]))
2(a cosh(λK[5])+b sinh(λK[5])) dK[5]

cµ(d+K[7])2

 dK[7] = c1, y(x)
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54.6.9 problem 26
Internal problem ID [9731]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + 2λ2(tanh2 (λx)
)
+ 2λ2(coth2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 279� �
dsolve(diff(y(x),x)=y(x)^2-2*lambda^2*tanh(lambda*x)^2-2*lambda^2*coth(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
λ
(((

4c1
(
coth2 (λx)

)
− 4c1

)
sinh (λx)− 8 coth (λx) cosh (λx) c1

)
ln
(

sinh(λx)+cosh(λx)
sinh(λx)

)
+
((
−4c1

(
coth2 (λx)

)
+ 4c1

)
sinh (λx) + 8 coth (λx) cosh (λx) c1

)
ln
(

− sinh(λx)+cosh(λx)
sinh(λx)

)
− 2c1 coth (λx) sinh (5λx) + 6c1 coth (λx) sinh (3λx) +

(
−4
(
coth2 (λx)

)
+ 8c1 coth (λx) + 4

)
sinh (λx) + (−c1 cosh (5λx) + c1 cosh (3λx))

(
coth2 (λx)

)
+ 8 cosh (λx) coth (λx) + c1 cosh (5λx)− c1 cosh (3λx)

)
coth (λx)

(
4 sinh (λx) ln

(
− sinh(λx)+cosh(λx)

sinh(λx)

)
c1 − 4 sinh (λx) ln

(
sinh(λx)+cosh(λx)

sinh(λx)

)
c1 + c1 cosh (5λx)− c1 cosh (3λx) + 4 sinh (λx)

)
3 Solution by Mathematica
Time used: 3.761 (sec). Leaf size: 65� �
DSolve[y'[x]==y[x]^2-2*\[Lambda]^2*Tanh[\[Lambda]*x]^2-2*\[Lambda]^2*Coth[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
2λ
(
cosh(4λx)− coth(2λx)

(
−2 log

(
e2λx

)
+ c1

)
− 3
)

−2 log (e2λx) + sinh(4λx) + c1

y(x) → 2λ coth(2λx)
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54.6.10 problem 27
Internal problem ID [9732]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.4-2. Equations with hyperbolic
tangent and cotangent.
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − aλ− bλ+ 2ab+ a(a+ λ)
(
tanh2 (λx)

)
+ b(b+ λ)

(
coth2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 1352� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda+b*lambda-2*a*b-a*(a+lambda)*tanh(lambda*x)^2-b*(b+lambda)*coth(lambda*x)^2,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 17.945 (sec). Leaf size: 162� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]+b*\[Lambda]-2*a*b-a*(a+\[Lambda])*Tanh[\[Lambda]*x]^2-b*(b+\[Lambda])*Coth[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2

 4λ(a+ b)
(
e2λx + 1

) 2a
λ
(
1− e2λx

) 2b
λ

λF1
(
−a+b

λ
;−2b

λ
,−2a

λ
;−a+b−λ

λ
; e2xλ,−e2xλ

)
− c1(a+ b) (e2λx)

a+b
λ

+ 2a tanh(λx)

+ b tanh
(
λx

2

)
+ b coth

(
λx

2

)
y(x) → a tanh(λx) + b coth(λx)
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54.7 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.5-1. Equations Containing
Logarithmic Functions

Local contents
54.7.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12367
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54.7.1 problem 1
Internal problem ID [9733]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a ln(x)ny2 − bmxm−1 + a b2x2m ln(x)n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*(ln(x))^n*y(x)^2+b*m*x^(m-1)-a*b^2*x^(2*m)*(ln(x))^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*(Log[x])^n*y[x]^2+b*m*x^(m-1)-a*b^2*x^(2*m)*(Log[x])^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.2 problem 2
Internal problem ID [9734]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − ay2 − b ln(x)− c = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 138� �
dsolve(x*diff(y(x),x)=a*y(x)^2+b*ln(x)+c,y(x), singsol=all)� �

y(x) =
(ab)

1
3 c1AiryBi

(
1,− (ab)

1
3 (b ln(x)+c)

b

)
a

(
c1AiryBi

(
− (ab)

1
3 (b ln(x)+c)

b

)
+AiryAi

(
− (ab)

1
3 (b ln(x)+c)

b

))

+
(ab)

1
3 AiryAi

(
1,− (ab)

1
3 (b ln(x)+c)

b

)
a

(
c1AiryBi

(
− (ab)

1
3 (b ln(x)+c)

b

)
+AiryAi

(
− (ab)

1
3 (b ln(x)+c)

b

))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==a*y[x]^2+b*Log[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.3 problem 3
Internal problem ID [9735]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − ay2 − b ln(x)k − c ln(x)2k+2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 660� �
dsolve(x*diff(y(x),x)=a*y(x)^2+b*(ln(x))^k+c*(ln(x))^(2*k+2),y(x), singsol=all)� �
y(x)

=

((
−i

√
a

√
c ln(x)k+2c1k

2 − 4i
√
a

√
c ln(x)k+2c1k − 3i

√
a

√
c ln(x)k+2c1 + ln(x)k+2c1abk + ln(x)k+2c1ab

)
hypergeom

([
i
√
a b+3k

√
c +7

√
c

2
√
c (k+2)

]
,
[2k+5

k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

)
+
(
i
√
a

√
c ln(x)k+2c1k

2 + 4i
√
a

√
c ln(x)k+2c1k + 3i

√
a

√
c ln(x)k+2c1 − c1k

2 − 4c1k − 3c1
)
hypergeom

([
i
√
a b+k

√
c +3

√
c

2
√
c (k+2)

]
,
[
k+3
k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

))
ln(x) +

(
−i

√
a

√
c ln(x)k+2k2 − 4i

√
a

√
c ln(x)k+2k − 3i

√
a

√
c ln(x)k+2 + ln(x)k+2abk + 3 ln(x)k+2ab

)
hypergeom

([
i
√
a b+3k

√
c +5

√
c

2
√
c (k+2)

]
,
[2k+3

k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

)
+
(
i
√
a

√
c ln(x)k+2k2 + 4i

√
a

√
c ln(x)k+2k + 3i

√
a

√
c ln(x)k+2) hypergeom([ i

√
a b+k

√
c +

√
c

2
√
c (k+2)

]
,
[
k+1
k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

)
(
ln(x) hypergeom

([
i
√
a b+k

√
c +3

√
c

2
√
c (k+2)

]
,
[
k+3
k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

)
c1 + hypergeom

([
i
√
a b+k

√
c +

√
c

2
√
c (k+2)

]
,
[
k+1
k+2

]
, 2i

√
a
√
c ln(x)k+2

k+2

))
a (k + 3) (k + 1) ln(x)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==a*y[x]^2+b*(Log[x])^k+c*(Log[x])^(2*k+2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.4 problem 4
Internal problem ID [9736]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − xy2 + a2x ln (βx)2 − a = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=x*y(x)^2-a^2*x*(ln(beta*x))^2+a,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==x*y[x]^2-a^2*x*(Log[\[Beta]*x])^2+a,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.5 problem 5
Internal problem ID [9737]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − xy2 + a2x ln (βx)2k − ak ln (βx)k−1 = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=x*y(x)^2-a^2*x*(ln(beta*x))^(2*k)+a*k*(ln(beta*x))^(k-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==x*y[x]^2-a^2*x*(Log[\[Beta]*x])^(2*k)+a*k*(Log[\[Beta]*x])^(k-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.6 problem 6
Internal problem ID [9738]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a xny2 − b+ a b2xn ln(x)2 = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=a*x^n*y(x)^2+b-a*b^2*x^n*(ln(x))^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==a*x^n*y[x]^2+b-a*b^2*x^n*(Log[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.7 problem 7
Internal problem ID [9739]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − x2y2 − a ln(x)2 − b ln(x)− c = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 850� �
dsolve(x^2*diff(y(x),x)=x^2*y(x)^2+a*(ln(x))^2+b*ln(x)+c,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^2*y[x]^2+a*(Log[x])^2+b*Log[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.8 problem 8
Internal problem ID [9740]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − x2y2 − a(b ln(x) + c)n − 1
4 = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)=x^2*y(x)^2+a*(b*ln(x)+c)^n+1/4,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^2*y[x]^2+a*(b*Log[x]+c)^n+1/4,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.7.9 problem 9
Internal problem ID [9741]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-1. Equations Containing
Logarithmic Functions
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2 ln (ax)
(
y′ − y2

)
− 1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 45� �
dsolve(x^2*ln(a*x)*(diff(y(x),x)-y(x)^2)=1,y(x), singsol=all)� �

y(x) = − c1 expIntegral (1,− ln (xa))− 1
x ((c1 expIntegral (1,− ln (xa))− 1) ln (xa) + c1ax)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*Log[a*x]*(y'[x]-y[x]^2)==1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.8 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.5-2

Local contents
54.8.1 problem 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12377
54.8.2 problem 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12378
54.8.3 problem 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12379
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54.8.10 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12386
54.8.11 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12387
54.8.12 problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12388
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54.8.1 problem 10
Internal problem ID [9742]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a ln (βx) y + ab ln (βx) + b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2+a*ln(beta*x)*y(x)-a*b*ln(beta*x)-b^2,y(x), singsol=all)� �

y(x) = b− (βx)xa e−xae2bx∫
(βx)xa e−xae2bxdx− c1

3 Solution by Mathematica
Time used: 0.907 (sec). Leaf size: 187� �
DSolve[y'[x]==y[x]^2+a*Log[\[Beta]*x]*y[x]-a*b*Log[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

e2bK[1]−aK[1](βK[1])aK[1](b+ a log(βK[1]) + y(x))
a(b− y(x)) dK[1] +

∫ y(x)

1

(
e2bx−ax(xβ)ax
a(K[2]− b)2

−
∫ x

1

(
e2bK[1]−aK[1](b+K[2] + a log(βK[1]))(βK[1])aK[1]

a(b−K[2])2 + e2bK[1]−aK[1](βK[1])aK[1]

a(b−K[2])

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.8.2 problem 11
Internal problem ID [9743]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax ln (bx)m y − a ln (bx)m = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 59� �
dsolve(diff(y(x),x)=y(x)^2+a*x*(ln(b*x))^m*y(x)+a*(ln(b*x))^m,y(x), singsol=all)� �

y(x) = e
∫ a ln(bx)mx2−2

x
dx

c1 −
(∫

e
∫ a ln(bx)mx2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 2.048 (sec). Leaf size: 93� �
DSolve[y'[x]==y[x]^2+a*x*(Log[b*x])^m*y[x]+a*(Log[b*x])^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+
exp
(
−a logm+1(bx)E−m(−2 log(bx))

b2

)
∫ x
1

exp
(
−

aE−m(−2 log(bK[1])) logm+1(bK[1])
b2

)
K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.8.3 problem 12
Internal problem ID [9744]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a xny2 + ab xn+1 ln(x)y − b ln(x)− b = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*x^n*y(x)^2-a*b*x^(n+1)*ln(x)*y(x)+b*ln(x)+b,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*x^n*y[x]^2-a*b*x^(n+1)*Log[x]*y[x]+b*Log[x]+b,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.8.4 problem 13
Internal problem ID [9745]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (n+ 1)xny2 − a xn+1 ln(x)my + a ln(x)m = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(n+1)*x^n*y(x)^2+a*x^(n+1)*(ln(x))^m*y(x)-a*(ln(x))^m,y(x), singsol=all)� �
y(x) =

−

(
e
∫ xn ln(x)max2−2n−2

x
dxxnx−

(∫ (
−xnn ea

(∫
xn+1 ln(x)mdx

)
−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xnea

(∫
xn+1 ln(x)mdx

)
−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−n

x
(∫ (

−xnn ea
(∫

xn+1 ln(x)mdx
)
−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xnea

(∫
xn+1 ln(x)mdx

)
−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(n+1)*x^n*y[x]^2+a*x^(n+1)*(Log[x])^m*y[x]-a*(Log[x])^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.8.5 problem 14
Internal problem ID [9746]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_linear]

Solve

y′ − a ln(x)ny + abx ln(x)n+1y − b ln(x)− b = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 57� �
dsolve(diff(y(x),x)=a*(ln(x))^n*y(x)-a*b*x*(ln(x))^(n+1)*y(x)+b*ln(x)+b,y(x), singsol=all)� �

y(x) =
(∫

e−a
(∫ (

− ln(x)n+1bx+ln(x)n
)
dx
)
b(ln(x) + 1) dx+ c1

)
e
∫ (

− ln(x)n+1abx+ln(x)na
)
dx

3 Solution by Mathematica
Time used: 0.516 (sec). Leaf size: 96� �
DSolve[y'[x]==a*(Log[x])^n*y[x]-a*b*x*(Log[x])^(n+1)*y[x]+b*Log[x]+b,y[x],x,IncludeSingularSolutions -> True]� �
y(x) → exp

(
a logn+1(x)(b log(x)E−n−1(−2 log(x))

−E−n(− log(x)))
)(∫ x

1
b exp

(
a logn+1(K[1])(E−n(− log(K[1]))−bE−n−1(−2 log(K[1])) log(K[1]))

)
(log(K[1])

+ 1)dK[1] + c1

)
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54.8.6 problem 15
Internal problem ID [9747]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a ln(x)k (y − b xn − c)2 − bn xn−1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=a*(ln(x))^k*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �

y(x) = −
(
−2xn ln(x)kab− 2 ln(x)kac

)
ln(x)−k

2a + 1
c1 −

(∫
ln(x)kadx

)
3 Solution by Mathematica
Time used: 1.036 (sec). Leaf size: 44� �
DSolve[y'[x]==a*(Log[x])^k*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
a logk+1(x)E−k(− log(x)) + c1

+ bxn + c

y(x) → bxn + c
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54.8.7 problem 16
Internal problem ID [9748]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a ln(x)ny2 − b ln(x)my − bc ln(x)m + a c2 ln(x)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 134� �
dsolve(diff(y(x),x)=a*(ln(x))^n*y(x)^2+b*(ln(x))^m*y(x)+b*c*(ln(x))^m-a*c^2*(ln(x))^n,y(x), singsol=all)� �
y(x) =

−
((∫

ln(x)na e
∫
(−2 ln(x)nac+ln(x)mb)dxdx

)
e
∫
(2 ln(x)nac−ln(x)mb)dxc+ c1e

∫
(2 ln(x)nac−ln(x)mb)dxc+ 1

)
e
∫
(−2 ln(x)nac+ln(x)mb)dx

c1 +
∫
ln(x)na e

∫
(−2 ln(x)nac+ln(x)mb)dxdx

3 Solution by Mathematica
Time used: 2.237 (sec). Leaf size: 385� �
DSolve[y'[x]==a*(Log[x])^n*y[x]^2+b*(Log[x])^m*y[x]+b*c*(Log[x])^m-a*c^2*(Log[x])^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

exp (bΓ(m+ 1,− log(K[1]))(− log(K[1]))−m logm(K[1])− 2acΓ(n+ 1,− log(K[1]))(− log(K[1]))−n logn(K[1])) (−b logm(K[1]) + ac logn(K[1])− ay(x) logn(K[1]))
ab(m− n)(c+ y(x)) dK[1]

+
∫ y(x)

1

(
exp (bΓ(m+ 1,− log(x))(− log(x))−m logm(x)− 2acΓ(n+ 1,− log(x))(− log(x))−n logn(x))

ab(m− n)(c+K[2])2

−
∫ x

1

(
−exp (bΓ(m+ 1,− log(K[1]))(− log(K[1]))−m logm(K[1])− 2acΓ(n+ 1,− log(K[1]))(− log(K[1]))−n logn(K[1])) logn(K[1])

b(m− n)(c+K[2]) − exp (bΓ(m+ 1,− log(K[1]))(− log(K[1]))−m logm(K[1])− 2acΓ(n+ 1,− log(K[1]))(− log(K[1]))−n logn(K[1])) (−b logm(K[1]) + ac logn(K[1])− aK[2] logn(K[1]))
ab(m− n)(c+K[2])2

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.8.8 problem 17
Internal problem ID [9749]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Riccati]

Solve

xy′ − (ay + b ln(x))2 = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 40� �
dsolve(x*diff(y(x),x)=(a*y(x)+b*ln(x))^2,y(x), singsol=all)� �

y(x) = −
b ln(x)a− tan

(
c1a

√
ab + ln(x)

√
ab
)√

ab

a2

3 Solution by Mathematica
Time used: 3.521 (sec). Leaf size: 43� �
DSolve[x*y'[x]==(a*y[x]+b*Log[x])^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b log(x)
a

+
√

b

a3
tan

(
a2
√

b

a3
log(x) + c1

)
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54.8.9 problem 18
Internal problem ID [9750]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a ln (λx)m y2 − ky − a b2x2k ln (λx)m = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)=a*(ln(lambda*x))^m*y(x)^2+k*y(x)+a*b^2*x^(2*k)*(ln(lambda*x))^m,y(x), singsol=all)� �

y(x) = − tan
(
−ab

(∫ ln (λx)m xk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.498 (sec). Leaf size: 59� �
DSolve[x*y'[x]==a*(Log[\[Lambda]*x])^m*y[x]^2+k*y[x]+a*b^2*x^(2*k)*(Log[\[Lambda]*x])^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(
−a

√
b2 xk(λx)−k logm+1(λx)E−m(−k log(xλ)) + c1

)
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54.8.10 problem 19
Internal problem ID [9751]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

xy′ − a xn(y + b ln(x))2 + b = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 23� �
dsolve(x*diff(y(x),x)=a*x^n*(y(x)+b*ln(x))^2-b,y(x), singsol=all)� �

y(x) = −b ln(x) + 1
c1 − xna

n

3 Solution by Mathematica
Time used: 0.437 (sec). Leaf size: 35� �
DSolve[x*y'[x]==a*x^n*(y[x]+b*Log[x])^2-b,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b log(x) + n

−axn + c1n

y(x) → −b log(x)
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54.8.11 problem 20
Internal problem ID [9752]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a x2n ln(x)y2 − (b xn ln(x)− n) y − c ln(x) = 0

3 Solution by Maple
Time used: 0.014 (sec). Leaf size: 83� �
dsolve(x*diff(y(x),x)=a*x^(2*n)*ln(x)*y(x)^2+(b*x^n*ln(x)-n)*y(x)+c*ln(x),y(x), singsol=all)� �

y(x) =

(
tan

(√
4b2ac− b4

(
ln(x)xnbn+c1n2−b xn

)
2b2n2

)√
4b2ac− b4 − b2

)
x−n

2ab

3 Solution by Mathematica
Time used: 1.234 (sec). Leaf size: 104� �
DSolve[x*y'[x]==a*x^(2*n)*Log[x]*y[x]^2+(b*x^n*Log[x]-n)*y[x]+c*Log[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
x−n

(
−b+

√
b2 − 4ac

(
−1 + 2c1

e
xn

√
b2−4ac (n log(x)−1)

n2 +c1

))
2a

y(x) →
x−n
(√

b2 − 4ac − b
)

2a
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54.8.12 problem 21
Internal problem ID [9753]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − a2x2y2 + yx− b2 ln(x)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 324� �
dsolve(x^2*diff(y(x),x)=a^2*x^2*y(x)^2-x*y(x)+b^2*(ln(x))^n,y(x), singsol=all)� �
y(x)

=

√
b2a2 ln(x)

n
2 +1c1 BesselY

 3+n
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2


BesselY

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

c1+BesselJ

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

a2x

+
BesselJ

 3+n
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

√b2a2 ln(x)
n
2 +1−BesselY

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

c1−BesselJ

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2


BesselY

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

c1+BesselJ

 1
n+2 ,

2

√
b2a2 ln(x)

n
2 +1

n+2

a2x

ln(x)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==a^2*x^2*y[x]^2-x*y[x]+b^2*(Log[x])^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.8.13 problem 22
Internal problem ID [9754]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a ln(x) + b) y′ − y2 − c ln(x)ny + λ2 − λc ln(x)n = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 160� �
dsolve((a*ln(x)+b)*diff(y(x),x)=y(x)^2+c*(ln(x))^n*y(x)-lambda^2+lambda*c*(ln(x))^n,y(x), singsol=all)� �

y(x) = −

((∫ e
∫ ln(x)nc−2λ

a ln(x)+b
dx

a ln(x)+b
dx

)
e
∫
− ln(x)nc−2λ

a ln(x)+b
dxλ+ c1e

∫
− ln(x)nc−2λ

a ln(x)+b
dxλ+ 1

)
e
∫ ln(x)nc−2λ

a ln(x)+b
dx

c1 +
∫ e

∫ ln(x)nc−2λ
a ln(x)+b

dx

a ln(x)+b
dx

3 Solution by Mathematica
Time used: 3.209 (sec). Leaf size: 275� �
DSolve[(a*Log[x]+b)*y'[x]==y[x]^2+c*(Log[x])^n*y[x]-\[Lambda]^2+\[Lambda]*c*(Log[x])^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1

2λ−c logn(K[5])
b+a log(K[5]) dK[5]

)
(c logn(K[6])− λ+ y(x))

cn(b+ a log(K[6]))(λ+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1
2λ−c logn(K[5])
b+a log(K[5]) dK[5]

)
cn(λ+K[7])2

−
∫ x

1

exp
(
−
∫ K[6]
1

2λ−c logn(K[5])
b+a log(K[5]) dK[5]

)
(c logn(K[6])− λ+K[7])

cn(λ+K[7])2(b+ a log(K[6])) −
exp

(
−
∫ K[6]
1

2λ−c logn(K[5])
b+a log(K[5]) dK[5]

)
cn(λ+K[7])(b+ a log(K[6]))

 dK[6]

 dK[7] = c1, y(x)
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54.8.14 problem 23
Internal problem ID [9755]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.5-2
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a ln(x) + b) y′ − ln(x)ny2 − cy + λ2 ln(x)n − cλ = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 168� �
dsolve((a*ln(x)+b)*diff(y(x),x)=(ln(x))^n*y(x)^2+c*y(x)-lambda^2*(ln(x))^n+c*lambda,y(x), singsol=all)� �

y(x) = −

((∫ ln(x)ne
∫
− 2 ln(x)nλ−c

a ln(x)+b
dx

a ln(x)+b
dx

)
e
∫ 2 ln(x)nλ−c

a ln(x)+b
dxλ+ c1e

∫ 2 ln(x)nλ−c
a ln(x)+b

dxλ+ 1
)
e
∫
− 2 ln(x)nλ−c

a ln(x)+b
dx

c1 +
∫ ln(x)ne

∫
− 2 ln(x)nλ−c

a ln(x)+b
dx

a ln(x)+b
dx

3 Solution by Mathematica
Time used: 3.093 (sec). Leaf size: 286� �
DSolve[(a*Log[x]+b)*y'[x]==(Log[x])^n*y[x]^2+c*y[x]-\[Lambda]^2*(Log[x])^n+c*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[2]
1 − c−2λ logn(K[1])

b+a log(K[1]) dK[1]
)
(−λ logn(K[2]) + y(x) logn(K[2]) + c)

cn(b+ a log(K[2]))(λ+ y(x)) dK[2]

+
∫ y(x)

1

−
∫ x

1

exp
(
−
∫ K[2]
1 − c−2λ logn(K[1])

b+a log(K[1]) dK[1]
)
logn(K[2])

cn(λ+K[3])(b+ a log(K[2])) −
exp

(
−
∫ K[2]
1 − c−2λ logn(K[1])

b+a log(K[1]) dK[1]
)
(−λ logn(K[2]) +K[3] logn(K[2]) + c)

cn(λ+K[3])2(b+ a log(K[2]))

 dK[2]

−
exp

(
−
∫ x

1 − c−2λ logn(K[1])
b+a log(K[1]) dK[1]

)
cn(λ+K[3])2

 dK[3] = c1, y(x)
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54.9 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.6-1. Equations with sine

Local contents
54.9.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12392
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54.9.1 problem 1
Internal problem ID [9756]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − αy2 − β − γ sin (λx) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 110� �
dsolve(diff(y(x),x)=alpha*y(x)^2+beta+gamma*sin(lambda*x),y(x), singsol=all)� �
y(x)

= −
λ
(
c1MathieuSPrime

(4αβ
λ2 ,−2αγ

λ2 ,−π
4 + λx

2

)
+MathieuCPrime

(4αβ
λ2 ,−2αγ

λ2 ,−π
4 + λx

2

))
2α
(
c1MathieuS

(4αβ
λ2 ,−2αγ

λ2 ,−π
4 + λx

2

)
+MathieuC

(4αβ
λ2 ,−2αγ

λ2 ,−π
4 + λx

2

))
3 Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 191� �
DSolve[y'[x]==\[Alpha]*y[x]^2+\[Beta]+\[Gamma]*Sin[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
λ
(
MathieuSPrime

[4αβ
λ2 ,−2αγ

λ2 ,
1
4(π − 2λx)

]
+ c1MathieuCPrime

[4αβ
λ2 ,−2αγ

λ2 ,
1
4(2λx− π)

])
2α
(
MathieuS

[4αβ
λ2 ,−2αγ

λ2 ,
1
4(2λx− π)

]
+ c1MathieuC

[4αβ
λ2 ,−2αγ

λ2 ,
1
4(π − 2λx)

])
y(x) →

λMathieuCPrime
[4αβ

λ2 ,−2αγ
λ2 ,

1
4(π − 2λx)

]
2αMathieuC

[4αβ
λ2 ,−2αγ

λ2 ,
1
4(π − 2λx)

]
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54.9.2 problem 2
Internal problem ID [9757]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + a2 − aλ sin (λx)− a2
(
sin2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 699� �
dsolve(diff(y(x),x)=y(x)^2-a^2+a*lambda*sin(lambda*x)+a^2*sin(lambda*x)^2,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-a^2+a*\[Lambda]*Sin[\[Lambda]*x]+a^2*Sin[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.3 problem 3
Internal problem ID [9758]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − c(sinn (λx+ a))
(
sin−4−n (λx+ b)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+c*sin(lambda*x+a)^n*sin(lambda*x+b)^(-n-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+c*Sin[\[Lambda]*x+a]^n*Sin[\[Lambda]*x+b]^(-n-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.4 problem 4
Internal problem ID [9759]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a sin (βx) y − ab sin (βx) + b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=y(x)^2+a*sin(beta*x)*y(x)+a*b*sin(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− e−
a cos(βx)

β
−2bx∫

e−
a cos(βx)

β
−2bxdx− c1

3 Solution by Mathematica
Time used: 4.841 (sec). Leaf size: 187� �
DSolve[y'[x]==y[x]^2+a*Sin[\[Beta]*x]*y[x]+a*b*Sin[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1
−e−

a cos(βK[1])
β

−2bK[1](−b+ a sin(βK[1]) + y(x))
aβ(b+ y(x)) dK[1] +

∫ y(x)

1

(
e−2bx−a cos(xβ)

β

aβ(b+K[2])2

−
∫ x

1

(
e−

a cos(βK[1])
β

−2bK[1](−b+K[2] + a sin(βK[1]))
aβ(b+K[2])2 − e−

a cos(βK[1])
β

−2bK[1]

aβ(b+K[2])

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.9.5 problem 5
Internal problem ID [9760]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a(sinm (bx)) y − a(sinm (bx)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+a*sin(b*x)^m*y(x)+a*sin(b*x)^m,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*Sin[b*x]^m*y[x]+a*Sin[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.6 problem 6
Internal problem ID [9761]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sin (λx) y2 − λ
(
sin3 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 63� �
dsolve(diff(y(x),x)=lambda*sin(lambda*x)*y(x)^2+lambda*sin(lambda*x)^3,y(x), singsol=all)� �

y(x) = 2c1ecos
2(λx)

√
π (erfi (cos (λx)) c1 + 1)

−
(
erfi (cos (λx))

√
π c1 +

√
π
)
cos (λx)

√
π (erfi (cos (λx)) c1 + 1)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Sin[\[Lambda]*x]*y[x]^2+\[Lambda]*Sin[\[Lambda]*x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.7 problem 7
Internal problem ID [9762]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

2y′ − (λ+ a− sin (λx) a) y2 − λ+ a+ sin (λx) a = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 3840� �
dsolve(2*diff(y(x),x)=(lambda+a-a*sin(lambda*x))*y(x)^2+lambda-a-a*sin(lambda*x),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*y'[x]==(\[Lambda]+a-a*Sin[\[Lambda]*x])*y[x]^2+\[Lambda]-a-a*Sin[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.8 problem 8
Internal problem ID [9763]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ −
(
λ+ a

(
sin2 (λx)

))
y2 − λ+ a− a

(
sin2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 467� �
dsolve(diff(y(x),x)=(lambda+a*sin(lambda*x)^2)*y(x)^2+lambda-a+a*sin(lambda*x)^2,y(x), singsol=all)� �
y(x) =

−

((
−4 cos (2λx)

√
−1 + cos (2λx) c1aλ+ 4

√
−1 + cos (2λx) c1aλ+ 8

√
−1 + cos (2λx) c1λ

2
)
e

cos(2λx)a
2λ +

(√
cos (2λx) + 1

(∫
−2 e

cos(2λx)a
2λ (a cos(2λx)−a−2λ) sin(2λx)λ√

cos (2λx) + 1 (−1+cos(2λx))
3
2
dx

)
c1a+ a

√
cos (2λx) + 1

)
(cos2 (2λx)) +

((
−2
√
cos (2λx) + 1 c1a− 2

√
cos (2λx) + 1 c1λ

)(∫
−2 e

cos(2λx)a
2λ (a cos(2λx)−a−2λ) sin(2λx)λ√

cos (2λx) + 1 (−1+cos(2λx))
3
2
dx

)
− 2a

√
cos (2λx) + 1 − 2λ

√
cos (2λx) + 1

)
cos (2λx) +

(√
cos (2λx) + 1 c1a+ 2

√
cos (2λx) + 1 c1λ

)(∫
−2 e

cos(2λx)a
2λ (a cos(2λx)−a−2λ) sin(2λx)λ√

cos (2λx) + 1 (−1+cos(2λx))
3
2
dx

)
+ a
√

cos (2λx) + 1 + 2λ
√

cos (2λx) + 1
)
sin (2λx)

2 (−1 + cos (2λx))2
√

cos (2λx) + 1 (λ+ (sin2 (λx)) a)
((∫

−2 e
cos(2λx)a

2λ (a cos(2λx)−a−2λ) sin(2λx)λ√
cos (2λx) + 1 (−1+cos(2λx))

3
2
dx

)
c1 + 1

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(\[Lambda]+a*Sin[\[Lambda]*x]^2)*y[x]^2+\[Lambda]-a+a*Sin[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.9 problem 9
Internal problem ID [9764]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − a xk+1(sinm(x)) y + a(sinm(x)) = 0

3 Solution by Maple
Time used: 0.045 (sec). Leaf size: 119� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+a*x^(k+1)*sin(x)^m*y(x)-a*sin(x)^m,y(x), singsol=all)� �

y(x) = −

(
e
∫ xk

(
sinm(x)

)
a x2−2k−2

x
dxxkx−

(∫
−xke

∫ xk+2(sinm(x)
)
a−2k−2

x
dx(k + 1) dx

)
− c1

)
x−k

x
(∫

−xke
∫ xk+2(sinm(x))a−2k−2

x
dx (k + 1) dx+ c1

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+a*x^(k+1)*Sin[x]^m*y[x]-a*Sin[x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.9.10 problem 10
Internal problem ID [9765]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a
(
sink (λx+ µ)

)
(y − b xn − c)2 − bn xn−1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 102� �
dsolve(diff(y(x),x)=a*sin(lambda*x+mu)^k*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �
y(x) =

−

(
−2(sin (λx) cos (µ) + cos (λx) sin (µ))k xnab− 2(sin (λx) cos (µ) + cos (λx) sin (µ))k ac

) (
sin−k (λx+ µ)

)
2a

+ 1
c1 −

(∫
(sin (λx) cos (µ) + cos (λx) sin (µ))k adx

)
3 Solution by Mathematica
Time used: 2.625 (sec). Leaf size: 93� �
DSolve[y'[x]==a*Sin[\[Lambda]*x+\[Mu]]^k*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

−
a

√
cos2(µ+ λx) sec(µ+λx) sink+1(µ+λx) 2F1

(
1
2 ,

k+1
2 ; k+3

2 ;sin2(xλ+µ)
)

(k+1)λ + c1

+ bxn + c

y(x) → bxn + c
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54.9.11 problem 11
Internal problem ID [9766]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a(sinm (λx)) y2 − ky − a b2x2k(sinm (λx)) = 0

3 Solution by Maple
Time used: 0.028 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)=a*sin(lambda*x)^m*y(x)^2+k*y(x)+a*b^2*x^(2*k)*sin(lambda*x)^m,y(x), singsol=all)� �

y(x) = − tan
(
−ab

(∫ (sinm (λx))xk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.014 (sec). Leaf size: 50� �
DSolve[x*y'[x]==a*Sin[\[Lambda]*x]^m*y[x]^2+k*y[x]+a*b^2*x^(2*k)*Sin[\[Lambda]*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
aK[1]k−1 sinm(λK[1])dK[1] + c1

)
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54.9.12 problem 12
Internal problem ID [9767]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(sin (λx) a+ b) y′ − y2 − c sin (µx) y + d2 − cd sin (µx) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 155� �
dsolve((a*sin(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*sin(mu*x)*y(x)-d^2+c*d*sin(mu*x),y(x), singsol=all)� �

y(x) = −d− e
∫ c sin(µx)

a sin(λx)+b
dx−

4d arctan

 2 tan
(
λx
2
)
b+2a

2
√
−a2+b2


λ
√
−a2+b2

∫ e
∫ c sin(µx)

a sin(λx)+b
dx−

4d arctan

 2 tan
(
λx
2
)
b+2a

2
√
−a2+b2


λ
√
−a2+b2

a sin(λx)+b
dx− c1
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3 Solution by Mathematica
Time used: 8.28 (sec). Leaf size: 289� �
DSolve[(a*Sin[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Sin[\[Mu]*x]*y[x]-d^2+c*d*Sin[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1

2d−c sin(µK[5])
b+a sin(λK[5]) dK[5]

)
(−d+ c sin(µK[6]) + y(x))

cµ(b+ a sin(λK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1
2d−c sin(µK[5])
b+a sin(λK[5]) dK[5]

)
cµ(d+K[7])2

−
∫ x

1

exp
(
−
∫ K[6]
1

2d−c sin(µK[5])
b+a sin(λK[5]) dK[5]

)
(−d+K[7] + c sin(µK[6]))

cµ(d+K[7])2(b+ a sin(λK[6])) −
exp

(
−
∫ K[6]
1

2d−c sin(µK[5])
b+a sin(λK[5]) dK[5]

)
cµ(d+K[7])(b+ a sin(λK[6]))

 dK[6]

 dK[7] = c1, y(x)
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54.9.13 problem 13
Internal problem ID [9768]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-1. Equations with sine
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(sin (λx) a+ b)
(
y′ − y2

)
− sin (λx) a λ2 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 1223� �
dsolve((a*sin(lambda*x)+b)*(diff(y(x),x)-y(x)^2)-a*lambda^2*sin(lambda*x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 2.386 (sec). Leaf size: 186� �
DSolve[(a*Sin[\[Lambda]*x]+b)*(y'[x]-y[x]^2)-a*\[Lambda]^2*Sin[\[Lambda]*x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
λ

(
2ab cos(λx)ArcTan

(
a+b tan

(
λx
2

)
√
b2 − a2

)
+

√
b2 − a2 (ac1λ(b− a)(a+ b) cos(λx)− a sin(λx) + b)

)
−2b(a sin(λx) + b)ArcTan

(
a+b tan

(
λx
2

)
√
b2 − a2

)
+

√
b2 − a2 (−a cos(λx) + c1λ(a− b)(a+ b)(a sin(λx) + b))

y(x) → − aλ cos(λx)
a sin(λx) + b
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54.10 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.6-2. Equations with cosine.

Local contents
54.10.1 problem 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12407
54.10.2 problem 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12408
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54.10.1 problem 14
Internal problem ID [9769]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − αy2 − β − γ cos (λx) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 94� �
dsolve(diff(y(x),x)=alpha*y(x)^2+beta+gamma*cos(lambda*x),y(x), singsol=all)� �

y(x) = −
λ
(
c1MathieuSPrime

(4αβ
λ2 ,−2αγ

λ2 ,
λx
2

)
+MathieuCPrime

(4αβ
λ2 ,−2αγ

λ2 ,
λx
2

))
2α
(
c1MathieuS

(4αβ
λ2 ,−2αγ

λ2 ,
λx
2

)
+MathieuC

(4αβ
λ2 ,−2αγ

λ2 ,
λx
2

))
3 Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 163� �
DSolve[y'[x]==\[Alpha]*y[x]^2+\[Beta]+\[Gamma]*Cos[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
λ
(
MathieuSPrime

[4αβ
λ2 ,−2αγ

λ2 ,
λx
2

]
+ c1MathieuCPrime

[4αβ
λ2 ,−2αγ

λ2 ,
λx
2

])
2α
(
MathieuS

[4αβ
λ2 ,−2αγ

λ2 ,
λx
2

]
+ c1MathieuC

[4αβ
λ2 ,−2αγ

λ2 ,
λx
2

])
y(x) → −

λMathieuCPrime
[4αβ

λ2 ,−2αγ
λ2 ,

λx
2

]
2αMathieuC

[4αβ
λ2 ,−2αγ

λ2 ,
λx
2

]
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54.10.2 problem 15
Internal problem ID [9770]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + a2 − λ cos (λx) a− a2
(
cos2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 467� �
dsolve(diff(y(x),x)=y(x)^2-a^2+a*lambda*cos(lambda*x)+a^2*cos(lambda*x)^2,y(x), singsol=all)� �
y(x)

=


(
4HeunC

(
4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
c1a+ 2HeunCPrime

(
4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
c1λ
)
cos (λx)

2
√

2 cos (λx) + 2
(√

2 cos (λx) + 2 HeunC
(

4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
c1 +HeunC

(
4a
λ
,−1

2 ,−
1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

))
+
(4c1a+ 2c1λ)HeunC

(
4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
+ 2aHeunC

(
4a
λ
,−1

2 ,−
1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)√
2 cos (λx) + 2 + λHeunCPrime

(
4a
λ
,−1

2 ,−
1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)√
2 cos (λx) + 2 + 2HeunCPrime

(
4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
c1λ

2
√

2 cos (λx) + 2
(√

2 cos (λx) + 2 HeunC
(

4a
λ
, 12 ,−

1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

)
c1 +HeunC

(
4a
λ
,−1

2 ,−
1
2 ,−

2a
λ
, 8a+3λ

8λ , cos(λx)2 + 1
2

))
 sin (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-a^2+a*\[Lambda]*Cos[\[Lambda]*x]+a^2*Cos[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.3 problem 16
Internal problem ID [9771]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − c(cosn (λx+ a))
(
cos−4−n (λx+ b)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+c*cos(lambda*x+a)^n*cos(lambda*x+b)^(-n-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+c*Cos[\[Lambda]*x+a]^n*Cos[\[Lambda]*x+b]^(-n-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12409



54.10. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.10.4 problem 17
Internal problem ID [9772]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a cos (βx) y − ab cos (βx) + b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)=y(x)^2+a*cos(beta*x)*y(x)+a*b*cos(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− e
a sin(βx)

β
−2bx∫

e
a sin(βx)

β
−2bxdx− c1

3 Solution by Mathematica
Time used: 4.856 (sec). Leaf size: 183� �
DSolve[y'[x]==y[x]^2+a*Cos[\[Beta]*x]*y[x]+a*b*Cos[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

e
a sin(βK[1])

β
−2bK[1](−b+ a cos(βK[1]) + y(x))

aβ(b+ y(x)) dK[1]

+
∫ y(x)

1

(
−
∫ x

1

(
e

a sin(βK[1])
β

−2bK[1]

aβ(b+K[2]) − e
a sin(βK[1])

β
−2bK[1](−b+ a cos(βK[1]) +K[2])

aβ(b+K[2])2

)
dK[1]

− e
a sin(xβ)

β
−2bx

aβ(b+K[2])2

)
dK[2] = c1, y(x)

]
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54.10.5 problem 18
Internal problem ID [9773]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a(cosm (bx)) y − a(cosm (bx)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+a*cos(b*x)^m*y(x)+a*cos(b*x)^m,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*Cos[b*x]^m*y[x]+a*Cos[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.6 problem 19
Internal problem ID [9774]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ cos (λx) y2 − λ
(
cos3 (λx)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 48� �
dsolve(diff(y(x),x)=lambda*cos(lambda*x)*y(x)^2+lambda*cos(lambda*x)^3,y(x), singsol=all)� �
y(x)

= sin (λx)+ −1 + 2c1(
KummerU

(
1, 32 ,− (sin2 (λx))

)
c1 +KummerM

(
1, 32 ,− (sin2 (λx))

))
sin (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Cos[\[Lambda]*x]*y[x]^2+\[Lambda]*Cos[\[Lambda]*x]^3,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.7 problem 20
Internal problem ID [9775]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

2y′ − (λ+ a− cos (λx) a) y2 − λ+ a+ cos (λx) a = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 307� �
dsolve(2*diff(y(x),x)=(lambda+a-a*cos(lambda*x))*y(x)^2+lambda-a-a*cos(lambda*x),y(x), singsol=all)� �

y(x) =

− 2c1λ e
a cos(λx)

λ

(cos (λx)− 1)
3
2

((∫
− e

a cos(λx)
λ (−λ−a+a cos(λx))λ sin(λx)√
cos (λx) + 1 (cos(λx)−1)

3
2
dx

)
c1 + 1

)√
cos (λx) + 1

+

(√
cos (λx) + 1

(∫
− e

a cos(λx)
λ (−λ−a+a cos(λx))λ sin(λx)√
cos (λx) + 1 (cos(λx)−1)

3
2
dx

)
c1 +

√
cos (λx) + 1

)
cos (λx)−

√
cos (λx) + 1

(∫
− e

a cos(λx)
λ (−λ−a+a cos(λx))λ sin(λx)√
cos (λx) + 1 (cos(λx)−1)

3
2
dx

)
c1 −

√
cos (λx) + 1((∫

− e
a cos(λx)

λ (−λ−a+a cos(λx))λ sin(λx)√
cos (λx) + 1 (cos(λx)−1)

3
2
dx

)
c1 + 1

)√
cos (λx) + 1 (cos (λx)− 1)2

 sin (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*y'[x]==(\[Lambda]+a-a*Cos[\[Lambda]*x])*y[x]^2+\[Lambda]-a-a*Cos[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.8 problem 21
Internal problem ID [9776]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ −
(
λ+ a

(
cos2 (λx)

))
y2 − λ+ a− a

(
cos2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 550� �
dsolve(diff(y(x),x)=(lambda+a*cos(lambda*x)^2)*y(x)^2+lambda-a+a*cos(lambda*x)^2,y(x), singsol=all)� �
y(x)

=


(
4 cos (2λx)

√
cos (2λx) + 1 c1aλ+ 4

√
cos (2λx) + 1 c1aλ+ 8

√
cos (2λx) + 1 c1λ

2
)
e−

cos(2λx)a
2λ

2 (cos (2λx) + 1)2
√

−1 + cos (2λx) (λ+ a (cos2 (λx)))
((∫

−2(a cos(2λx)+a+2λ)e−
cos(2λx)a

2λ sin(2λx)λ√
−1 + cos (2λx) (cos(2λx)+1)

3
2
dx

)
c1 + 1

)

+

(√
−1 + cos (2λx)

(∫
−2(a cos(2λx)+a+2λ)e−

cos(2λx)a
2λ sin(2λx)λ√

−1 + cos (2λx) (cos(2λx)+1)
3
2
dx

)
c1a+ a

√
−1 + cos (2λx)

)
(cos2 (2λx)) +

((
2
√

−1 + cos (2λx) c1a+ 2
√
−1 + cos (2λx) c1λ

)(∫
−2(a cos(2λx)+a+2λ)e−

cos(2λx)a
2λ sin(2λx)λ√

−1 + cos (2λx) (cos(2λx)+1)
3
2
dx

)
+ 2a

√
−1 + cos (2λx) + 2λ

√
−1 + cos (2λx)

)
cos (2λx) +

(√
−1 + cos (2λx) c1a+ 2

√
−1 + cos (2λx) c1λ

)(∫
−2(a cos(2λx)+a+2λ)e−

cos(2λx)a
2λ sin(2λx)λ√

−1 + cos (2λx) (cos(2λx)+1)
3
2
dx

)
+ a
√

−1 + cos (2λx) + 2λ
√
−1 + cos (2λx)

2 (cos (2λx) + 1)2
√

−1 + cos (2λx) (λ+ a (cos2 (λx)))
((∫

−2(a cos(2λx)+a+2λ)e−
cos(2λx)a

2λ sin(2λx)λ√
−1 + cos (2λx) (cos(2λx)+1)

3
2
dx

)
c1 + 1

)
 sin (2λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==(\[Lambda]+a*Cos[\[Lambda]*x]^2)*y[x]^2+\[Lambda]-a+a*Cos[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.9 problem 22
Internal problem ID [9777]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − a xk+1(cosm(x)) y + a(cosm(x)) = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 119� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+a*x^(k+1)*cos(x)^m*y(x)-a*cos(x)^m,y(x), singsol=all)� �

y(x) = −

(
xkx e

∫ xk
(
cosm(x)

)
a x2−2k−2

x
dx −

(∫
−xke

∫ xk+2(cosm(x)
)
a−2k−2

x
dx(k + 1) dx

)
− c1

)
x−k

x
(∫

−xke
∫ xk+2(cosm(x))a−2k−2

x
dx (k + 1) dx+ c1

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+a*x^(k+1)*Cos[x]^m*y[x]-a*Cos[x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.10.10 problem 23
Internal problem ID [9778]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a
(
cosk (λx+ µ)

)
(y − b xn − c)2 − bn xn−1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 106� �
dsolve(diff(y(x),x)=a*cos(lambda*x+mu)^k*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �
y(x) =

−

(
−2(cos (λx) cos (µ)− sin (λx) sin (µ))k xnab− 2(cos (λx) cos (µ)− sin (λx) sin (µ))k ac

) (
cos−k (λx+ µ)

)
2a

+ 1
c1 −

(∫
(cos (λx) cos (µ)− sin (λx) sin (µ))k adx

)
3 Solution by Mathematica
Time used: 2.715 (sec). Leaf size: 92� �
DSolve[y'[x]==a*Cos[\[Lambda]*x+\[Mu]]^k*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1

a

√
sin2(µ+ λx) csc(µ+λx) cosk+1(µ+λx) 2F1

(
1
2 ,

k+1
2 ; k+3

2 ;cos2(xλ+µ)
)

(k+1)λ + c1

+ bxn + c

y(x) → bxn + c
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54.10.11 problem 24
Internal problem ID [9779]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a(cosm (λx)) y2 − ky − a b2x2k(cosm (λx)) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)=a*cos(lambda*x)^m*y(x)^2+k*y(x)+a*b^2*x^(2*k)*cos(lambda*x)^m,y(x), singsol=all)� �

y(x) = − tan
(
−ab

(∫ (cosm (λx))xk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.031 (sec). Leaf size: 50� �
DSolve[x*y'[x]==a*Cos[\[Lambda]*x]^m*y[x]^2+k*y[x]+a*b^2*x^(2*k)*Cos[\[Lambda]*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
a cosm(λK[1])K[1]k−1dK[1] + c1

)
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54.10.12 problem 25
Internal problem ID [9780]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(cos (λx) a+ b) y′ − y2 − c cos (µx) y + d2 − cd cos (µx) = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 149� �
dsolve((a*cos(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*cos(mu*x)*y(x)-d^2+c*d*cos(mu*x),y(x), singsol=all)� �

y(x) = −d− e
∫ c cos(µx)

a cos(λx)+b
dx−

4d arctanh

 (a−b) tan
(
λx
2
)√

(a+b)(a−b)


λ
√

(a+b)(a−b)

∫ e

∫ c cos(µx)
a cos(λx)+b

dx−

4d arctanh

 (a−b) tan
(
λx
2
)√

(a+b)(a−b)


λ
√

(a+b)(a−b)
a cos(λx)+b

dx− c1
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3 Solution by Mathematica
Time used: 7.448 (sec). Leaf size: 289� �
DSolve[(a*Cos[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Cos[\[Mu]*x]*y[x]-d^2+c*d*Cos[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[6]
1

2d−c cos(µK[5])
b+a cos(λK[5]) dK[5]

)
(−d+ c cos(µK[6]) + y(x))

cµ(b+ a cos(λK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

−
∫ x

1

exp
(
−
∫ K[6]
1

2d−c cos(µK[5])
b+a cos(λK[5]) dK[5]

)
cµ(b+ a cos(λK[6]))(d+K[7]) −

exp
(
−
∫ K[6]
1

2d−c cos(µK[5])
b+a cos(λK[5]) dK[5]

)
(−d+ c cos(µK[6]) +K[7])

cµ(b+ a cos(λK[6]))(d+K[7])2

 dK[6]

−
exp

(
−
∫ x

1
2d−c cos(µK[5])
b+a cos(λK[5]) dK[5]

)
cµ(d+K[7])2

 dK[7] = c1, y(x)
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54.10.13 problem 26
Internal problem ID [9781]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-2. Equations with cosine.
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(cos (λx) a+ b)
(
y′ − y2

)
− a λ2 cos (λx) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 931� �
dsolve((a*cos(lambda*x)+b)*(diff(y(x),x)-y(x)^2)-a*lambda^2*cos(lambda*x)=0,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 2.245 (sec). Leaf size: 184� �
DSolve[(a*Cos[\[Lambda]*x]+b)*(y'[x]-y[x]^2)-a*\[Lambda]^2*Cos[\[Lambda]*x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
λ

(
2ab sin(λx) coth−1

(
(a+b) cot

(
λx
2

)√
(a− b)(a+ b)

)
+

√
a2 − b2 (ac1λ(b− a)(a+ b) sin(λx) + a cos(λx)− b)

)
2b(a cos(λx) + b) coth−1

(
(a+b) cot

(
λx
2

)√
(a− b)(a+ b)

)
−

√
a2 − b2 (a sin(λx) + c1λ(a− b)(a+ b)(a cos(λx) + b))

y(x) → aλ sin(λx)
a cos(λx) + b
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54.11 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.6-3. Equations with tangent.

Local contents
54.11.1 problem 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12422
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54.11.1 problem 27
Internal problem ID [9782]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − aλ− a(λ− a)
(
tan2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 509� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda+a*(lambda-a)*tan(lambda*x)^2,y(x), singsol=all)� �
y(x) =

−
(
LegendreQ

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
)
c1a+ LegendreP

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
)
a
)
sin (3λx)(

LegendreQ
(2a−λ

2λ , 2a−λ
2λ , sin (λx)

)
c1 + LegendreP

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
))

(cos (3λx) + 3 cos (λx))

−
(
LegendreQ

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
)
c1a+ LegendreP

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
)
a
)
sin (λx)(

LegendreQ
(2a−λ

2λ , 2a−λ
2λ , sin (λx)

)
c1 + LegendreP

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
))

(cos (3λx) + 3 cos (λx))

−
(
−2 LegendreQ

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
c1λ− 2 LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
λ
)
cos (2λx)− 2 LegendreQ

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
c1λ− 2 LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
λ(

LegendreQ
(2a−λ

2λ , 2a−λ
2λ , sin (λx)

)
c1 + LegendreP

(2a−λ
2λ , 2a−λ

2λ , sin (λx)
))

(cos (3λx) + 3 cos (λx))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]+a*(\[Lambda]-a)*Tan[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.11.2 problem 28
Internal problem ID [9783]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − 3aλ− a(λ− a)
(
tan2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 369� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+3*a*lambda+a*(lambda-a)*tan(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
(
LegendreQ

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
c1λ+ LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
λ
)
(sin3 (λx)) +

((
(2c1a+ 3c1λ) LegendreQ

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
+ (3λ+ 2a) LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
))

(cos2 (λx))− LegendreQ
(2a+λ

2λ , 2a−λ
2λ , sin (λx)

)
c1λ− LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
λ
)
sin (λx) +

(
−4 LegendreQ

(3λ+2a
2λ , 2a−λ

2λ , sin (λx)
)
c1λ− 4 LegendreP

(3λ+2a
2λ , 2a−λ

2λ , sin (λx)
)
λ
)
(cos2 (λx))

2 cos (λx) (sin2 (λx)− 1)
(
LegendreQ

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
)
c1 + LegendreP

(2a+λ
2λ , 2a−λ

2λ , sin (λx)
))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+3*a*\[Lambda]+a*(\[Lambda]-a)*Tan[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.11.3 problem 29
Internal problem ID [9784]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − ay2 − b tan(x)y − c = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 364� �
dsolve(diff(y(x),x)=a*y(x)^2+b*tan(x)*y(x)+c,y(x), singsol=all)� �
y(x) =

−

(
(bc1 − c1) LegendreQ

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

)
+ (b− 1) LegendreP

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

))
(sin3(x)) +

(((
−
√
4ac+ b2 c1 − c1

)
LegendreQ

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

)
+
(
−
√
4ac+ b2 − 1

)
LegendreP

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

))
(cos2(x)) + (−bc1 + c1) LegendreQ

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

)
+ (−b+ 1)LegendreP

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

))
sin(x) +

((√
4ac+ b2 c1 − bc1 + 2c1

)
LegendreQ

(√
4ac+ b2

2 + 1
2 ,

b
2 −

1
2 , sin(x)

)
+
(√

4ac+ b2 − b+ 2
)
LegendreP

(√
4ac+ b2

2 + 1
2 ,

b
2 −

1
2 , sin(x)

))
(cos2(x))

2 cos(x) (sin2(x)− 1) a
(
LegendreQ

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

)
c1 + LegendreP

(√
4ac+ b2

2 − 1
2 ,

b
2 −

1
2 , sin(x)

))
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3 Solution by Mathematica
Time used: 1.191 (sec). Leaf size: 599� �
DSolve[y'[x]==a*y[x]^2+b*Tan[x]*y[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
sin(x)

(
−(b− 3)(b− 1)(b+ 1) 2F1

(
1
4

(
−b−

√
b2 + 4ac + 2

)
, 14

(
−b+

√
b2 + 4ac + 2

)
; 3−b

2 ; cos2(x)
)
+ cos(x)

(
(b+ 1) cos(x)(ac+ b− 1) 2F1

(
1
4

(
−b−

√
b2 + 4ac + 6

)
, 14

(
−b+

√
b2 + 4ac + 6

)
; 5−b

2 ; cos2(x)
)
+ aib+1(b− 3)cc1 cosb(x) 2F1

(
1
4

(
b−

√
b2 + 4ac + 4

)
, 14

(
b+

√
b2 + 4ac + 4

)
; b+3

2 ; cos2(x)
)))

a(b− 3)(b+ 1)
(
cos(x) 2F1

(
1
4

(
−b−

√
b2 + 4ac + 2

)
, 14

(
−b+

√
b2 + 4ac + 2

)
; 3−b

2 ; cos2(x)
)
− iibc1 cosb(x) 2F1

(
1
4

(
b−

√
b2 + 4ac

)
, 14

(
b+

√
b2 + 4ac

)
; b+1

2 ; cos2(x)
))

y(x) → −
c sin(2x) 2F̃1

(
1
4

(
b−

√
b2 + 4ac + 4

)
, 14

(
b+

√
b2 + 4ac + 4

)
; b+3

2 ; cos2(x)
)

4 2F̃1

(
1
4

(
b−

√
b2 + 4ac

)
, 14

(
b+

√
b2 + 4ac

)
; b+1

2 ; cos2(x)
)

y(x) → −
c sin(2x) 2F̃1

(
1
4

(
b−

√
b2 + 4ac + 4

)
, 14

(
b+

√
b2 + 4ac + 4

)
; b+3

2 ; cos2(x)
)

4 2F̃1

(
1
4

(
b−

√
b2 + 4ac

)
, 14

(
b+

√
b2 + 4ac

)
; b+1

2 ; cos2(x)
)
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54.11.4 problem 30
Internal problem ID [9785]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − ay2 − 2ab tan(x)y − b(ab− 1)
(
tan2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 60� �
dsolve(diff(y(x),x)=a*y(x)^2+2*a*b*tan(x)*y(x)+b*(a*b-1)*tan(x)^2,y(x), singsol=all)� �

y(x) =

−b tan(x)a− i
√
a

√
b + e−2i

√
a

√
b x

c1− ie−2i
√
a

√
b x

2
√
a
√
b

a

3 Solution by Mathematica
Time used: 9.482 (sec). Leaf size: 37� �
DSolve[y'[x]==a*y[x]^2+2*a*b*Tan[x]*y[x]+b*(a*b-1)*Tan[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −b tan(x) +
√

b

a
tan

(
ax

√
b

a
+ c1

)
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54.11.5 problem 31
Internal problem ID [9786]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a tan (βx) y − ab tan (βx) + b2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 61� �
dsolve(diff(y(x),x)=y(x)^2+a*tan(beta*x)*y(x)+a*b*tan(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− (1 + tan2 (βx))
a
2β e−2bx∫

(1 + tan2 (βx))
a
2β e−2bxdx− c1

3 Solution by Mathematica
Time used: 17.935 (sec). Leaf size: 320� �
DSolve[y'[x]==y[x]^2+a*Tan[\[Beta]*x]*y[x]+a*b*Tan[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−
b(2b− ia)e2iβx 2F1

(
1, 1− a−2ib

2β ; a+2ib
2β + 2;−e2ixβ

)
+ (a+ 2ib+ 2β)

(
(a+ 2ib)

(
1 + abβc1e

2bx cos
a
β (βx)

)
− ib 2F1

(
1,−a−2ib

2β ; a+2ib
2β + 1;−e2ixβ

))
(2b− ia)e2iβx 2F1

(
1, 1− a−2ib

2β ; a+2ib
2β + 2;−e2ixβ

)
+ (a+ 2ib+ 2β)

(
aβc1(a+ 2ib)e2bx cos

a
β (βx)− i 2F1

(
1,−a−2ib

2β ; a+2ib
2β + 1;−e2ixβ

))
y(x) → −b
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54.11.6 problem 32
Internal problem ID [9787]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(tanm (bx)) y − a(tanm (bx)) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*tan(b*x)^m*y(x)+a*tan(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
tanm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
tanm(bx)

)
x2−2

x
dxdx− c1

x
(
−c1 +

∫
e
∫ a(tanm(bx))x2−2

x
dxdx

)
3 Solution by Mathematica
Time used: 4.798 (sec). Leaf size: 86� �
DSolve[y'[x]==y[x]^2+a*x*Tan[b*x]^m*y[x]+a*Tan[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −aK[5] tanm(bK[5])dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −aK[5] tanm(bK[5])dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.11.7 problem 33
Internal problem ID [9788]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − a xk+1(tanm(x)) y + a(tanm(x)) = 0

3 Solution by Maple
Time used: 0.194 (sec). Leaf size: 273� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+a*x^(k+1)*tan(x)^m*y(x)-a*tan(x)^m,y(x), singsol=all)� �
y(x) =

−

e
∫ xk

(
tanm(x)

)
a x2−2k−2

x
dxxkx−

∫ −xke
a

(∫
xk+1

(
−

i
(
e2ix−1

)
e2ix+1

)m

dx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
k − xke

a

(∫
xk+1

(
−

i
(
e2ix−1

)
e2ix+1

)m

dx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
) dx

− c1

x−k

x

∫ −xke
a

(∫
xk+1

(
−

i
(
e2ix−1

)
e2ix+1

)m

dx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
k − xke

a

(∫
xk+1

(
−

i
(
e2ix−1

)
e2ix+1

)m

dx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
) dx+ c1


7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+a*x^(k+1)*Tan[x]^m*y[x]-a*Tan[x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.11.8 problem 34
Internal problem ID [9789]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a(tann (λx)) y2 + a b2
(
tann+2 (λx)

)
− bλ

(
tan2 (λx)

)
− bλ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=a*tan(lambda*x)^n*y(x)^2-a*b^2*tan(lambda*x)^(n+2)+b*lambda*tan(lambda*x)^2+b*lambda,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Tan[\[Lambda]*x]^n*y[x]^2-a*b^2*Tan[\[Lambda]*x]^(n+2)+b*\[Lambda]*Tan[\[Lambda]*x]^2+b*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.11.9 problem 35
Internal problem ID [9790]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a
(
tank (λx+ µ)

)
(y − b xn − c)2 − bn xn−1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 134� �
dsolve(diff(y(x),x)=a*tan(lambda*x+mu)^k*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �

y(x) = −

(
−2
(

− tan(µ)−tan(λx)
tan(µ) tan(λx)−1

)k
xnab− 2

(
− tan(µ)−tan(λx)
tan(µ) tan(λx)−1

)k
ac

)(
− tan(µ)+tan(λx)

tan(µ) tan(λx)−1

)−k

2a
+ 1

c1 −
(∫ (− tan(µ)−tan(λx)

tan(µ) tan(λx)−1

)k
adx

)

3 Solution by Mathematica
Time used: 2.764 (sec). Leaf size: 77� �
DSolve[y'[x]==a*Tan[\[Lambda]*x+mu]^k*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (k + 1)λ
−a tank+1(µ+ λx) 2F1

(
1, k+1

2 ; k+3
2 ;− tan2(µ+ xλ)

)
+ c1(k + 1)λ

+ bxn + c

y(x) → bxn + c
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54.11.10 problem 36
Internal problem ID [9791]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a(tanm (λx)) y2 − ky − a b2x2k(tanm (λx)) = 0

3 Solution by Maple
Time used: 0.023 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)=a*tan(lambda*x)^m*y(x)^2+k*y(x)+a*b^2*x^(2*k)*tan(lambda*x)^m,y(x), singsol=all)� �

y(x) = − tan
(
−ab

(∫ (tanm (λx))xk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.096 (sec). Leaf size: 50� �
DSolve[x*y'[x]==a*Tan[\[Lambda]*x]^m*y[x]^2+k*y[x]+a*b^2*x^(2*k)*Tan[\[Lambda]*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
aK[1]k−1 tanm(λK[1])dK[1] + c1

)
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54.11.11 problem 37
Internal problem ID [9792]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-3. Equations with tangent.
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a tan (λx) + b) y′ − y2 − k tan (µx) y + d2 − kd tan (µx) = 0

3 Solution by Maple
Time used: 0.019 (sec). Leaf size: 213� �
dsolve((a*tan(lambda*x)+b)*diff(y(x),x)=y(x)^2+k*tan(mu*x)*y(x)-d^2+k*d*tan(mu*x),y(x), singsol=all)� �

y(x) = −d− e
∫ k tan(µx)

a tan(λx)+b
dx(a tan (λx) + b)

− 2ad
λ
(
a2+b2

)
(1 + tan2 (λx))

ad

λ
(
a2+b2

)
e
− 2db arctan(tan(λx))

λ
(
a2+b2

)

∫ e
∫ k tan(µx)

a tan(λx)+b
dx

(a tan(λx)+b)
− 2ad

λ
(
a2+b2

)
(1+tan2(λx))

ad

λ
(
a2+b2

)
e
− 2db arctan(tan(λx))

λ
(
a2+b2

)
a tan(λx)+b

dx− c1

3 Solution by Mathematica
Time used: 49.573 (sec). Leaf size: 800� �
DSolve[(a*Tan[\[Lambda]*x]+b)*y'[x]==y[x]^2+k*Tan[\[Mu]*x]*y[x]-d^2+k*d*Tan[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

e−
∫K[6]
1

sec(µK[5])(2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+k sin(λK[5]−µK[5])−k sin(λK[5]+µK[5]))
2(b cos(λK[5])+a sin(λK[5])) dK[5](d cos(λK[6]− µK[6])− y(x) cos(λK[6]− µK[6]) + d cos(λK[6] + µK[6]) + k sin(λK[6]− µK[6])− k sin(λK[6] + µK[6])− cos(λK[6] + µK[6])y(x))

kµ(b cos(λK[6]− µK[6]) + b cos(λK[6] + µK[6]) + a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

(
e−

∫ x
1

sec(µK[5])(2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+k sin(λK[5]−µK[5])−k sin(λK[5]+µK[5]))
2(b cos(λK[5])+a sin(λK[5])) dK[5]

kµ(d+K[7])2

−
∫ x

1

(
e−

∫K[6]
1

sec(µK[5])(2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+k sin(λK[5]−µK[5])−k sin(λK[5]+µK[5]))
2(b cos(λK[5])+a sin(λK[5])) dK[5](− cos(λK[6]− µK[6])− cos(λK[6] + µK[6]))

kµ(d+K[7])(b cos(λK[6]− µK[6]) + b cos(λK[6] + µK[6]) + a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6])) − e−
∫K[6]
1

sec(µK[5])(2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+k sin(λK[5]−µK[5])−k sin(λK[5]+µK[5]))
2(b cos(λK[5])+a sin(λK[5])) dK[5](d cos(λK[6]− µK[6])−K[7] cos(λK[6]− µK[6]) + d cos(λK[6] + µK[6])− cos(λK[6] + µK[6])K[7] + k sin(λK[6]− µK[6])− k sin(λK[6] + µK[6]))

kµ(d+K[7])2(b cos(λK[6]− µK[6]) + b cos(λK[6] + µK[6]) + a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6]))

)
dK[6]

)
dK[7] = c1, y(x)

]
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54.12.1 problem 38
Internal problem ID [9793]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − aλ− a(λ− a)
(
cot2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 353� �
dsolve(diff(y(x),x)=y(x)^2+a*lambda+a*(lambda-a)*cot(lambda*x)^2,y(x), singsol=all)� �
y(x)

=
(
LegendreQ

(2a−λ
2λ , 2a−λ

2λ , cos (λx)
)
c1a+ LegendreP

(2a−λ
2λ , 2a−λ

2λ , cos (λx)
)
a
)
cos (3λx) +

(
−2 LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1λ− 2 LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
λ
)
cos (2λx) +

(
−LegendreQ

(2a−λ
2λ , 2a−λ

2λ , cos (λx)
)
c1a− LegendreP

(2a−λ
2λ , 2a−λ

2λ , cos (λx)
)
a
)
cos (λx) + 2LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1λ+ 2LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
λ(

LegendreQ
(2a−λ

2λ , 2a−λ
2λ , cos (λx)

)
c1 + LegendreP

(2a−λ
2λ , 2a−λ

2λ , cos (λx)
))

(sin (3λx)− 3 sin (λx))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a*\[Lambda]+a*(\[Lambda]-a)*Cot[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.12.2 problem 39
Internal problem ID [9794]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − 3aλ− a(λ− a)
(
cot2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 436� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+3*a*lambda+a*(lambda-a)*cot(lambda*x)^2,y(x), singsol=all)� �
y(x) =

−
((
(2c1a+ 3c1λ) LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
+ (3λ+ 2a) LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
))

cos (λx)− 4 LegendreQ
(3λ+2a

2λ , 2a−λ
2λ , cos (λx)

)
c1λ− 4 LegendreP

(3λ+2a
2λ , 2a−λ

2λ , cos (λx)
)
λ
)
sin (λx)

2 (cos2 (λx)− 1)
(
LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1 + LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
))

−
(
LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1λ+ LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
λ
)
(cos3 (λx)) +

(
−LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1λ− LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
λ
)
cos (λx)

2 (cos2 (λx)− 1)
(
LegendreQ

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
)
c1 + LegendreP

(2a+λ
2λ , 2a−λ

2λ , cos (λx)
))

sin (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+3*a*\[Lambda]+a*(\[Lambda]-a)*Cot[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12436



54.12. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.12.3 problem 40
Internal problem ID [9795]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + 2ab cot (ax) y − b2 + a2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 661� �
dsolve(diff(y(x),x)=y(x)^2-2*a*b*cot(a*x)*y(x)+b^2-a^2,y(x), singsol=all)� �
y(x)

=

(((
−2

√
b2a2 − a2 + b2 c1 − c1a

)
LegendreQ

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
+
(
−2

√
b2a2 − a2 + b2 − a

)
LegendreP

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))
cos (xa) +

(
−2c1ab+ 2

√
b2a2 − a2 + b2 c1 + 2c1a

)
LegendreQ

(
a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
+
(
−2ab+ 2

√
b2a2 − a2 + b2 + 2a

)
LegendreP

(
a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))
sin (xa)

2 (cos2 (xa)− 1)
(
LegendreQ

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
c1 + LegendreP

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))

+

(
(2c1ab− c1a) LegendreQ

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
+ (2ab− a) LegendreP

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))
(cos3 (xa)) +

(
(−2c1ab+ c1a) LegendreQ

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
+ (−2ab+ a) LegendreP

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))
cos (xa)

2 (cos2 (xa)− 1)
(
LegendreQ

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

)
c1 + LegendreP

(
−a+2

√
b2a2 − a2 + b2

2a , b− 1
2 , cos (xa)

))
sin (xa)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-2*a*b*Cot[a*x]*y[x]+b^2-a^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.12.4 problem 41
Internal problem ID [9796]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a cot (βx) y − ab cot (βx) + b2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 61� �
dsolve(diff(y(x),x)=y(x)^2+a*cot(beta*x)*y(x)+a*b*cot(beta*x)-b^2,y(x), singsol=all)� �

y(x) = −b− (cot2 (βx) + 1)−
a
2β e−2bx∫

(cot2 (βx) + 1)−
a
2β e−2bxdx− c1

3 Solution by Mathematica
Time used: 15.648 (sec). Leaf size: 296� �
DSolve[y'[x]==y[x]^2+a*Cot[\[Beta]*x]*y[x]+a*b*Cot[\[Beta]*x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

(
2− 2e2iβx

)a/β ((a+ ib)(a− 2ib) sin
a
β (βx)− abβc1(a2 + 4b2) e2bx

)
+ iab2

a+β
β sin

a
β (βx) 2F1

(
1− a

β
,−a−2ib

2β ; 1− a−2ib
2β ; e2ixβ

)
aβc1 (a2 + 4b2) e2bx (2− 2e2iβx)a/β + (2b+ ia) sin

a
β (βx)

(
a2a/β

(
e2iβx

)a−2ib
2β B

e2ixβ
(
−a−2ib

2β , a
β

)
β

+ (2− 2e2iβx)a/β
)

y(x) → −b
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54.12.5 problem 42
Internal problem ID [9797]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − ax(cotm (bx)) y − a(cotm (bx)) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 85� �
dsolve(diff(y(x),x)=y(x)^2+a*x*cot(b*x)^m*y(x)+a*cot(b*x)^m,y(x), singsol=all)� �

y(x) = −
e
∫ a

(
cotm(bx)

)
x2−2

x
dxx+

∫
e
∫ a

(
cotm(bx)

)
x2−2

x
dxdx− c1(

−c1 +
∫
e
∫ a(cotm(bx))x2−2

x
dxdx

)
x

3 Solution by Mathematica
Time used: 4.957 (sec). Leaf size: 86� �
DSolve[y'[x]==y[x]^2+a*x*Cot[b*x]^m*y[x]+a*Cot[b*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −a cotm(bK[5])K[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −a cotm(bK[5])K[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x

12439



54.12. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.12.6 problem 43
Internal problem ID [9798]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − a xk+1(cotm(x)) y + a(cotm(x)) = 0

3 Solution by Maple
Time used: 0.092 (sec). Leaf size: 273� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+a*x^(k+1)*cot(x)^m*y(x)-a*cot(x)^m,y(x), singsol=all)� �
y(x) =

−

xkx e
∫ xk

(
cotm(x)

)
a x2−2k−2

x
dx −

∫ −xke
−2k

(∫ 1
x
dx
)
+a

(∫
xk+1

(
i
(
e2ix+1

)
e2ix−1

)m

dx

)
−2
(∫ 1

x
dx
)
k − xke

−2k
(∫ 1

x
dx
)
+a

(∫
xk+1

(
i
(
e2ix+1

)
e2ix−1

)m

dx

)
−2
(∫ 1

x
dx
) dx

− c1

x−k

x

∫ −xke
−2k

(∫ 1
x
dx
)
+a

(∫
xk+1

(
i
(
e2ix+1

)
e2ix−1

)m

dx

)
−2
(∫ 1

x
dx
)
k − xke

−2k
(∫ 1

x
dx
)
+a

(∫
xk+1

(
i
(
e2ix+1

)
e2ix−1

)m

dx

)
−2
(∫ 1

x
dx
) dx+ c1


7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+a*x^(k+1)*Cot[x]^m*y[x]-a*Cot[x]^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.12.7 problem 44
Internal problem ID [9799]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − a
(
cotk (λx+ µ)

)
(y − b xn − c)2 − bn xn−1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 118� �
dsolve(diff(y(x),x)=a*cot(lambda*x+mu)^k*(y(x)-b*x^n-c)^2+b*n*x^(n-1),y(x), singsol=all)� �

y(x) = −

(
−2
(

−1+cot(µ) cot(λx)
cot(µ)+cot(λx)

)k
xnab− 2

(
−1+cot(µ) cot(λx)
cot(µ)+cot(λx)

)k
ac

)(
−1+cot(µ) cot(λx)
cot(µ)+cot(λx)

)−k

2a
+ 1

c1 −
(∫ (−1+cot(µ) cot(λx)

cot(µ)+cot(λx)

)k
adx

)

3 Solution by Mathematica
Time used: 2.35 (sec). Leaf size: 76� �
DSolve[y'[x]==a*Cot[\[Lambda]*x+mu]^k*(y[x]-b*x^n-c)^2+b*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (k + 1)λ
a cotk+1(µ+ λx)Hypergeometric2F1

(
1, k+1

2 , k+3
2 ,− cot2(µ+ λx)

)
+ c1(k + 1)λ

+ bxn + c

y(x) → bxn + c
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54.12.8 problem 45
Internal problem ID [9800]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − a(cotm (λx)) y2 − ky − a b2x2k(cotm (λx)) = 0

3 Solution by Maple
Time used: 0.026 (sec). Leaf size: 36� �
dsolve(x*diff(y(x),x)=a*cot(lambda*x)^m*y(x)^2+k*y(x)+a*b^2*x^(2*k)*cot(lambda*x)^m,y(x), singsol=all)� �

y(x) = − tan
(
−ab

(∫ (cotm (λx))xk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.01 (sec). Leaf size: 50� �
DSolve[x*y'[x]==a*Cot[\[Lambda]*x]^m*y[x]^2+k*y[x]+a*b^2*x^(2*k)*Cot[\[Lambda]*x]^m,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
a cotm(λK[1])K[1]k−1dK[1] + c1

)
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54.12.9 problem 46
Internal problem ID [9801]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-4. Equations with cotangent.
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

(a cot (λx) + b) y′ − y2 − c cot (µx) y + d2 − cd cot (µx) = 0

3 Solution by Maple
Time used: 0.017 (sec). Leaf size: 251� �
dsolve((a*cot(lambda*x)+b)*diff(y(x),x)=y(x)^2+c*cot(mu*x)*y(x)-d^2+c*d*cot(mu*x),y(x), singsol=all)� �
y(x)
= −d

− e
∫ c cot(µx)

a cot(λx)+b
dx(a cot (λx) + b)

2ad
λ
(
a2+b2

)
(cot2 (λx) + 1)

− ad

λ
(
a2+b2

)
e

πbd

λ
(
a2+b2

)
e
− 2db arccot(cot(λx))

λ
(
a2+b2

)

∫ e
∫ c cot(µx)

a cot(λx)+b
dx

(a cot(λx)+b)
2ad

λ
(
a2+b2

)
(cot2(λx)+1)

− ad

λ
(
a2+b2

)
e

πbd

λ
(
a2+b2

)
e
− 2db arccot(cot(λx))

λ
(
a2+b2

)
a cot(λx)+b

dx− c1

3 Solution by Mathematica
Time used: 33.037 (sec). Leaf size: 799� �
DSolve[(a*Cot[\[Lambda]*x]+b)*y'[x]==y[x]^2+c*Cot[\[Mu]*x]*y[x]-d^2+c*d*Cot[\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

e−
∫K[6]
1 − csc(µK[5])(−2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+c sin(λK[5]−µK[5])+c sin(λK[5]+µK[5]))

2(a cos(λK[5])+b sin(λK[5])) dK[5](−d cos(λK[6]− µK[6]) + y(x) cos(λK[6]− µK[6]) + d cos(λK[6] + µK[6]) + c sin(λK[6]− µK[6]) + c sin(λK[6] + µK[6])− cos(λK[6] + µK[6])y(x))
cµ(b cos(λK[6]− µK[6])− b cos(λK[6] + µK[6])− a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6]))(d+ y(x)) dK[6]

+
∫ y(x)

1

(
−
∫ x

1

(
e−

∫K[6]
1 − csc(µK[5])(−2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+c sin(λK[5]−µK[5])+c sin(λK[5]+µK[5]))

2(a cos(λK[5])+b sin(λK[5])) dK[5](cos(λK[6]− µK[6])− cos(λK[6] + µK[6]))
cµ(d+K[7])(b cos(λK[6]− µK[6])− b cos(λK[6] + µK[6])− a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6])) − e−

∫K[6]
1 − csc(µK[5])(−2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+c sin(λK[5]−µK[5])+c sin(λK[5]+µK[5]))

2(a cos(λK[5])+b sin(λK[5])) dK[5](−d cos(λK[6]− µK[6]) +K[7] cos(λK[6]− µK[6]) + d cos(λK[6] + µK[6])− cos(λK[6] + µK[6])K[7] + c sin(λK[6]− µK[6]) + c sin(λK[6] + µK[6]))
cµ(d+K[7])2(b cos(λK[6]− µK[6])− b cos(λK[6] + µK[6])− a sin(λK[6]− µK[6]) + a sin(λK[6] + µK[6]))

)
dK[6]

− e−
∫ x
1 − csc(µK[5])(−2d cos(λK[5]−µK[5])+2d cos(λK[5]+µK[5])+c sin(λK[5]−µK[5])+c sin(λK[5]+µK[5]))

2(a cos(λK[5])+b sin(λK[5])) dK[5]

cµ(d+K[7])2

)
dK[7] = c1, y(x)

]
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54.13 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.6-5. Equations containing
combinations of trigonometric functions.
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54.13.1 problem 47
Internal problem ID [9802]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − c(sinn (λx))
(
cos−4−n (λx)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+c*sin(lambda*x)^n*cos(lambda*x)^(-n-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+c*Sin[\[Lambda]*x]^n*Cos[\[Lambda]*x]^(-n-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.2 problem 48
Internal problem ID [9803]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − sin (λx) ay2 − b sin (λx) (cosn (λx)) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 334� �
dsolve(diff(y(x),x)=a*sin(lambda*x)*y(x)^2+b*sin(lambda*x)*cos(lambda*x)^n,y(x), singsol=all)� �
y(x)

=

−

(
cos

n
2 +1(λx)

)√ab

λ2 c1λBesselY


3+n
n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2


BesselY


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2

c1+BesselJ


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2



a

−

BesselJ


3+n
n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2


√

ab

λ2
(
cos

n
2 +1(λx)

)
−BesselY


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2

c1−BesselJ


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2



λ

BesselY


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2

c1+BesselJ


1

n+2 ,

2

√
ab

λ2
(
cos

n
2 +1(λx)

)
n+2



a

cos (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Sin[\[Lambda]*x]*y[x]^2+b*Sin[\[Lambda]*x]*Cos[\[Lambda]*x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.3 problem 49
Internal problem ID [9804]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sin (λx) y2 − a(cosn (λx)) y + a
(
cosn−1 (λx)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*sin(lambda*x)*y(x)^2+a*cos(lambda*x)^n*y(x)-a*cos(lambda*x)^(n-1),y(x), singsol=all)� �

No solution found
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3 Solution by Mathematica
Time used: 88.662 (sec). Leaf size: 467� �
DSolve[y'[x]==\[Lambda]*Sin[\[Lambda]*x]*y[x]^2+a*Cos[\[Lambda]*x]^n*y[x]-a*Cos[\[Lambda]*x]^(n-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve


∫ x

1

−

exp

−
a cosn+1(λK[1]) csc(λK[1])Hypergeometric2F1( 12 ,n+1

2 ,n+3
2 ,cos2(λK[1])

)√sin2(λK[1])
(n+1)λ

 tan(λK[1]) (−a csc(λK[1]) cosn(λK[1]) + a csc(λK[1])y(x) cosn+1(λK[1]) + λy(x)2 cos(λK[1]))

(cos(λK[1])y(x)− 1)2 dK[1]

+
∫ y(x)

1


exp

−
a cosn+1(xλ) csc(xλ)Hypergeometric2F1( 12 ,n+1

2 ,n+3
2 ,cos2(xλ)

)√sin2(xλ)
(n+1)λ


(cos(xλ)K[2]− 1)2

−
∫ x

1


2 exp

−
a cosn+1(λK[1]) csc(λK[1])Hypergeometric2F1( 12 ,n+1

2 ,n+3
2 ,cos2(λK[1])

)√sin2(λK[1])
(n+1)λ

 (−a csc(λK[1]) cosn(λK[1]) + a csc(λK[1])K[2] cosn+1(λK[1]) + λK[2]2 cos(λK[1])) sin(λK[1])

(cos(λK[1])K[2]− 1)3 −

exp

−
a cosn+1(λK[1]) csc(λK[1])Hypergeometric2F1( 12 ,n+1

2 ,n+3
2 ,cos2(λK[1])

)√sin2(λK[1])
(n+1)λ

 (a csc(λK[1]) cosn+1(λK[1]) + 2λK[2] cos(λK[1])) tan(λK[1])

(cos(λK[1])K[2]− 1)2


dK[1]


dK[2] = c1, y(x)
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54.13.4 problem 50
Internal problem ID [9805]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − cos (λx) ay2 − b cos (λx) (sinn (λx)) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 287� �
dsolve(diff(y(x),x)=a*cos(lambda*x)*y(x)^2+b*cos(lambda*x)*sin(lambda*x)^n,y(x), singsol=all)� �
y(x) =

−

(
(−(sinn+2 (λx)) c1abn− (sinn+2 (λx)) c1ab) hypergeom

(
[] ,
[2n+5

n+2

]
,−ab

(
sinn+2(λx)

)
λ2(n+2)2

)
+ (c1λ2n2 + 4c1λ2n+ 3c1λ2) hypergeom

(
[] ,
[3+n
n+2

]
,−ab

(
sinn+2(λx)

)
λ2(n+2)2

))
sin (λx) + (−(sinn+2 (λx)) abn− 3ab(sinn+2 (λx))) hypergeom

(
[] ,
[2n+3

n+2

]
,−ab

(
sinn+2(λx)

)
λ2(n+2)2

)
(n+ 1)λ sin (λx) (3 + n) a

(
c1 sin (λx) hypergeom

(
[] ,
[3+n
n+2

]
,−ab

(
sinn+2(λx)

)
λ2(n+2)2

)
+ hypergeom

(
[] ,
[
n+1
n+2

]
,−ab

(
sinn+2(λx)

)
λ2(n+2)2

))
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==a*Cos[\[Lambda]*x]*y[x]^2+b*Cos[\[Lambda]*x]*Sin[\[Lambda]*x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.5 problem 51
Internal problem ID [9806]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sin (λx) y2 − a xn cos (λx) y + a xn = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 124� �
dsolve(diff(y(x),x)=lambda*sin(lambda*x)*y(x)^2+a*x^n*cos(lambda*x)*y(x)-a*x^n,y(x), singsol=all)� �

y(x) = c1e
∫ (cos2(λx))√ 1

2−
cos(2λx)

2 xna−2λ
(
cos2(λx)

)
+2λ

sin(λx) cos(λx) dx∫ −λ e
∫ (cos2(λx))√ 1

2−
cos(2λx)

2 xna−2λ
(
cos2(λx)

)
+2λ

sin(λx) cos(λx) dx sin (λx) dx

 c1 + 1

+ 1
cos (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Sin[\[Lambda]*x]*y[x]^2+a*x^n*Cos[\[Lambda]*x]*y[x]-a*x^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.6 problem 52
Internal problem ID [9807]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]
Solve (

sinn+1 (2x)
)
y′ − ay2

(
sin2n(x)

)
− b
(
cos2n(x)

)
= 0

3 Solution by Maple
Time used: 0.1 (sec). Leaf size: 326� �
dsolve(sin(2*x)^(n+1)*diff(y(x),x)=a*y(x)^2*sin(x)^(2*n)+b*cos(x)^(2*n),y(x), singsol=all)� �
y(x)

=
(sinn (2x))

((
sin−2n+1−

√
n2−a4−nb

2 (x)
)(

cos
√
n2−a4−nb

2 (x)
)√

n2 − a4−nb c1 −
(
sin−2n+1−

√
n2−a4−nb

2 (x)
)(

cos
√
n2−a4−nb

2 (x)
)
c1n−

(
sin−2n+1+

√
n2−a4−nb

2 (x)
)√

n2 − a4−nb

(
cos−

√
n2−a4−nb

2 (x)
)
−
(
sin−2n+1+

√
n2−a4−nb

2 (x)
)(

cos−
√
n2−a4−nb

2 (x)
)
n

)
a

((
cos

√
n2−a4−nb

2 (x)
)(

sin−
√
n2−a4−nb

2 (x)
)
c1 +

(
cos−

√
n2−a4−nb

2 (x)
)(

sin
√
n2−a4−nb

2 (x)
))

sin(x)

3 Solution by Mathematica
Time used: 52.406 (sec). Leaf size: 185� �
DSolve[Sin[2*x]^(n+1)*y'[x]==a*y[x]^2*Sin[x]^(2*n)+b*Cos[x]^(2*n),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

√
a
√
b

√
4nn2

ab
+

√
ab− 4nn2 tan


√
ab− 4nn2 sin−n(2x)

−b cos2n(x)
(
log
(
cos(x) sec2

(
x
2
))
−log

(
tan
(
x
2
)))√a sin2n(x) cos−2n(x)

b
+2c1 sinn(2x)


2
√
a
√
b


√
a
√
b

√
a sin2n(x) cos−2n(x)

b
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54.13.7 problem 53
Internal problem ID [9808]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + y tan(x)− a(1− a)
(
cot2(x)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 70� �
dsolve(diff(y(x),x)=y(x)^2-y(x)*tan(x)+a*(1-a)*cot(x)^2,y(x), singsol=all)� �

y(x) =

(
sin(x)c1a

c1 sin(x)+sin2a(x) −
(
sin2a(x)

)
a

c1 sin(x)+sin2a(x) −
sin(x)c1

c1 sin(x)+sin2a(x)

)
cos(x)

sin(x)

3 Solution by Mathematica
Time used: 2.298 (sec). Leaf size: 141� �
DSolve[y'[x]==y[x]^2-y[x]*Tan[x]+a*(1-a)*Cot[x]^2,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2 cot(x)

−1

− i

√
1
a
+ 1

1− a
− 4

√
a− 1

√
a

1− 2c1

(− sin2(x))
1
2 i
√

1
a
+ 1

1−a
−4

√
a−1

√
a + c1


y(x) → 1

2i
(
√
a− 1

√
a

√
1

a− a2
− 4 + i

)
cot(x)
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54.13.8 problem 54
Internal problem ID [9809]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 +my tan(x)− b2
(
cos2m(x)

)
= 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 223� �
dsolve(diff(y(x),x)=y(x)^2-m*y(x)*tan(x)+b^2*cos(x)^(2*m),y(x), singsol=all)� �
y(x)

=
b
√

cos−2+2m(x) (cos−m+1(x)) cos(x)
(
(m− 1) hypergeom

([3
2 ,−

m
2 + 3

2

]
,
[5
2

]
, sin2(x)

)
(sin2(x))− 3 hypergeom

([1
2 ,−

m
2 + 1

2

]
,
[3
2

]
, sin2(x)

)) (
−c1 sin

(
b
√

cos−2+2m(x) (cos−m+1(x)) sin(x) hypergeom
([1

2 ,−
m
2 + 1

2

]
,
[3
2

]
, sin2(x)

))
+ cos

(
b
√
cos−2+2m(x) (cos−m+1(x)) sin(x) hypergeom

([1
2 ,−

m
2 + 1

2

]
,
[3
2

]
, sin2(x)

)))
3c1 cos

(
b
√

cos−2+2m(x) (cos−m+1(x)) sin(x) hypergeom
([1

2 ,−
m
2 + 1

2

]
,
[3
2

]
, sin2(x)

))
+ 3 sin

(
b
√

cos−2+2m(x) (cos−m+1(x)) sin(x) hypergeom
([1

2 ,−
m
2 + 1

2

]
,
[3
2

]
, sin2(x)

))
3 Solution by Mathematica
Time used: 2.991 (sec). Leaf size: 73� �
DSolve[y'[x]==y[x]^2-m*y[x]*Tan[x]+b^2*Cos[x]^(2*m),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
√
b2 cosm(x) tan

−

√
b2
√

sin2(x) csc(x) cosm+1(x)Hypergeometric2F1
(1
2 ,

m+1
2 , m+3

2 , cos2(x)
)

m+ 1

+ c1
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54.13.9 problem 55
Internal problem ID [9810]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 −my cot(x)− b2
(
sin2m(x)

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 361� �
dsolve(diff(y(x),x)=y(x)^2+m*y(x)*cot(x)+b^2*sin(x)^(2*m),y(x), singsol=all)� �
y(x)

=

b

√(
− 2
−1 + cos (2x)

)−m−2 (
− 2

−1+cos(2x)

)m
2 +1 (

3 hypergeom
([1

2 ,
m
2 + 1

]
,
[3
2

]
,− cos2(x)

sin(x)2

)
(sin4(x)) +

(
(−m− 2) hypergeom

([3
2 ,

m
2 + 2

]
,
[5
2

]
,− cos2(x)

sin(x)2

)
+ 3hypergeom

([1
2 ,

m
2 + 1

]
,
[3
2

]
,− cos2(x)

sin(x)2

))
(cos2(x)) (sin2(x)) + (−m− 2) hypergeom

([3
2 ,

m
2 + 2

]
,
[5
2

]
,− cos2(x)

sin(x)2

)
(cos4(x))

)
−c1 sin


b

√(
− 2
−1 + cos (2x)

)−m−2 (
− 2

−1+cos(2x)

)m
2 +1

cos(x) hypergeom
([ 1

2 ,
m
2 +1

]
,
[ 3
2
]
,− cos2(x)

sin(x)2

)
sin(x)

+ cos


b

√(
− 2
−1 + cos (2x)

)−m−2 (
− 2

−1+cos(2x)

)m
2 +1

cos(x) hypergeom
([ 1

2 ,
m
2 +1

]
,
[ 3
2
]
,− cos2(x)

sin(x)2

)
sin(x)




3 sin(x)4

c1 cos


b

√(
− 2
−1 + cos (2x)

)−m−2 (
− 2

−1+cos(2x)

)m
2 +1

cos(x) hypergeom
([ 1

2 ,
m
2 +1

]
,
[ 3
2
]
,− cos2(x)

sin(x)2

)
sin(x)

+ sin


b

√(
− 2
−1 + cos (2x)

)−m−2 (
− 2

−1+cos(2x)

)m
2 +1

cos(x) hypergeom
([ 1

2 ,
m
2 +1

]
,
[ 3
2
]
,− cos2(x)

sin(x)2

)
sin(x)
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3 Solution by Mathematica
Time used: 3.597 (sec). Leaf size: 72� �
DSolve[y'[x]==y[x]^2+m*y[x]*Cot[x]+b^2*Sin[x]^(2*m),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→
√
b2 sinm(x) tan

(
−
√
b2 cos(x) sinm−1(x) sin2(x) 1

2−
m
2 Hypergeometric2F1

(
1
2 ,

1−m

2 ,
3
2 , cos

2(x)
)

+ c1

)
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54.13.10 problem 56
Internal problem ID [9811]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + 2λ2(tan2(x)
)
+ 2λ2(cot2 (λx)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2-2*lambda^2*tan(x)^2-2*lambda^2*cot(lambda*x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-2*\[Lambda]^2*Tan[x]^2-2*\[Lambda]^2*Cot[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.11 problem 57
Internal problem ID [9812]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − aλ− bλ− 2ab− a(λ− a)
(
tan2 (λx)

)
− b(λ− b)

(
cot2 (λx)

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 888� �
dsolve(diff(y(x),x)=y(x)^2+lambda*a+lambda*b+2*a*b+a*(lambda-a)*tan(lambda*x)^2+b*(lambda-b)*cot(lambda*x)^2,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]*a+\[Lambda]*b+2*a*b+a*(\[Lambda]-a)*Tan[\[Lambda]*x]^2+b*(\[Lambda]-b)*Cot[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.12 problem 58
Internal problem ID [9813]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2

2 + 3(tan2 (λx))λ2

4 − a
(
cos2 (λx)

)
(sinn (λx)) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 413� �
dsolve(diff(y(x),x)=y(x)^2-1/2*lambda^2-3/4*lambda^2*tan(lambda*x)^2+a*cos(lambda*x)^2*sin(lambda*x)^n,y(x), singsol=all)� �
y(x)

=
(−c1λ

2n2 − 4c1λ2n− 3c1λ2) hypergeom
(
[] ,
[3+n
n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

)
(sin3 (λx)) + (−λ2n2 − 4λ2n− 3λ2) hypergeom

(
[] ,
[
n+1
n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

)
(sin2 (λx)) +

(
(2(sinn+2 (λx)) c1an+ 2(sinn+2 (λx)) c1a) hypergeom

(
[] ,
[2n+5

n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

)
+ (−2c1λ2n2 − 8c1λ2n− 6c1λ2) hypergeom

(
[] ,
[3+n
n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

))
(cos2 (λx)) sin (λx) + (2(sinn+2 (λx)) an+ 6a(sinn+2 (λx))) hypergeom

(
[] ,
[2n+3

n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

)
(cos2 (λx))

2 cos (λx) (n+ 1)λ sin (λx) (3 + n)
(
c1 sin (λx) hypergeom

(
[] ,
[3+n
n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

)
+ hypergeom

(
[] ,
[
n+1
n+2

]
,−a

(
sinn+2(λx)

)
λ2(n+2)2

))
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-1/2*\[Lambda]^2-3/4*\[Lambda]^2*Tan[\[Lambda]*x]^2+a*Cos[\[Lambda]*x]^2*Sin[\[Lambda]*x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.13.13 problem 59
Internal problem ID [9814]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.6-5. Equations containing com-
binations of trigonometric functions.
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sin (λx) y2 − a sin (λx) y + a tan (λx) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 63� �
dsolve(diff(y(x),x)=lambda*sin(lambda*x)*y(x)^2+a*sin(lambda*x)*y(x)-a*tan(lambda*x),y(x), singsol=all)� �

y(x) =
expIntegral

(
1, a cos(λx)

λ

)
c1a− 1

cos (λx) expIntegral
(
1, a cos(λx)

λ

)
c1a− e−

a cos(λx)
λ c1λ− cos (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Sin[\[Lambda]*x]*y[x]^2+a*Sin[\[Lambda]*x]*y[x]-a*Tan[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.14 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.7-1. Equations containing
arcsine.

Local contents
54.14.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12461
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54.14.1 problem 1
Internal problem ID [9815]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ arcsin(x)ny + a2 − aλ arcsin(x)n = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 97� �
dsolve(diff(y(x),x)=y(x)^2+lambda*arcsin(x)^n*y(x)-a^2+a*lambda*arcsin(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

e
∫
(arcsin(x)nλ−2a)dxdx

)
e
∫
(− arcsin(x)nλ+2a)dxa+ c1e

∫
(− arcsin(x)nλ+2a)dxa+ 1

)
e
∫
(arcsin(x)nλ−2a)dx

c1 +
∫
e
∫
(arcsin(x)nλ−2a)dxdx
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3 Solution by Mathematica
Time used: 3.067 (sec). Leaf size: 398� �
DSolve[y'[x]==y[x]^2+\[Lambda]*ArcSin[x]^n*y[x]-a^2+a*\[Lambda]*ArcSin[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

−
exp

(
1
2iλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))− 2aK[1]

)
(λArcSin(K[1])n − a+ y(x))

nλ(a+ y(x)) dK[1]

+
∫ y(x)

1

exp
(

1
2iλArcSin(x)

n (ArcSin(x)2)−n ((−iArcSin(x))nGamma(n+ 1, iArcSin(x))− (iArcSin(x))nGamma(n+ 1,−iArcSin(x)))− 2ax
)

nλ(a+K[2])2

−
∫ x

1

exp
(

1
2iλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))− 2aK[1]

)
(λArcSin(K[1])n − a+K[2])

nλ(a+K[2])2 −
exp

(
1
2iλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))− 2aK[1]

)
nλ(a+K[2])

 dK[1]

 dK[2] = c1, y(x)
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54.14.2 problem 2
Internal problem ID [9816]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λx arcsin(x)ny − arcsin(x)nλ = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2+lambda*x*arcsin(x)^n*y(x)+lambda*arcsin(x)^n,y(x), singsol=all)� �

y(x) = e
∫ arcsin(x)nλx2−2

x
dx

c1 −
(∫

e
∫ arcsin(x)nλx2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 2.008 (sec). Leaf size: 171� �
DSolve[y'[x]==y[x]^2+\[Lambda]*x*ArcSin[x]^n*y[x]+\[Lambda]*ArcSin[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

x+
exp
(
λ
(
−2−n−3)ArcSin(x)n

(
ArcSin(x)2

)−n(
(−iArcSin(x))nGamma(n+1,2iArcSin(x))+(iArcSin(x))nGamma(n+1,−2iArcSin(x))

))
∫ x
1

exp
(
−2−n−3λArcSin(K[1])n

(
ArcSin(K[1])2

)−n(Gamma(n+1,2iArcSin(K[1]))(−iArcSin(K[1]))n+(iArcSin(K[1]))nGamma(n+1,−2iArcSin(K[1]))
))

K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.14.3 problem 3
Internal problem ID [9817]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − λ arcsin(x)n
(
xk+1y − 1

)
= 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+lambda*arcsin(x)^n*(x^(k+1)*y(x)-1),y(x), singsol=all)� �
y(x) =

−

(
xkx e

∫ xk arcsin(x)nλx2−2k−2
x

dx −
(∫ (

−xkk eλ
(∫

xk+1 arcsin(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arcsin(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−k

x
(∫ (

−xkk eλ
(∫

xk+1 arcsin(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arcsin(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+\[Lambda]*ArcSin[x]^n*(x^(k+1)*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.14.4 problem 4
Internal problem ID [9818]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arcsin(x)ny2 − ay − ab+ b2λ arcsin(x)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 114� �
dsolve(diff(y(x),x)=lambda*arcsin(x)^n*y(x)^2+a*y(x)+a*b-b^2*lambda*arcsin(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

arcsin(x)nλ e
∫
(−2 arcsin(x)nλb+a)dxdx

)
e
∫
(2 arcsin(x)nλb−a)dxb+ c1e

∫
(2 arcsin(x)nλb−a)dxb+ 1

)
e
∫
(−2 arcsin(x)nλb+a)dx

c1 +
∫
arcsin(x)nλ e

∫
(−2 arcsin(x)nλb+a)dxdx

3 Solution by Mathematica
Time used: 3.534 (sec). Leaf size: 428� �
DSolve[y'[x]==\[Lambda]*ArcSin[x]^n*y[x]^2+a*y[x]+a*b-b^2*\[Lambda]*ArcSin[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

i exp
(
aK[1]− ibλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))

)
(−bλArcSin(K[1])n + λy(x)ArcSin(K[1])n + a)

anλ(b+ y(x)) dK[1]

+
∫ y(x)

1

−
∫ x

1

i exp
(
aK[1]− ibλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))

)
ArcSin(K[1])n

an(b+K[2]) −
i exp

(
aK[1]− ibλArcSin(K[1])n (ArcSin(K[1])2)−n ((−iArcSin(K[1]))nGamma(n+ 1, iArcSin(K[1]))− (iArcSin(K[1]))nGamma(n+ 1,−iArcSin(K[1])))

)
(−bλArcSin(K[1])n + λK[2]ArcSin(K[1])n + a)

anλ(b+K[2])2

 dK[1]

−
i exp

(
ax− ibλArcSin(x)n (ArcSin(x)2)−n ((−iArcSin(x))nGamma(n+ 1, iArcSin(x))− (iArcSin(x))nGamma(n+ 1,−iArcSin(x)))

)
anλ(b+K[2])2

 dK[2] = c1, y(x)
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54.14.5 problem 5
Internal problem ID [9819]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arcsin(x)ny2 + bλ xm arcsin(x)ny − bmxm−1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arcsin(x)^n*y(x)^2-b*lambda*x^m*arcsin(x)^n*y(x)+b*m*x^(m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcSin[x]^n*y[x]^2-b*\[Lambda]*x^m*ArcSin[x]^n*y[x]+b*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.14.6 problem 6
Internal problem ID [9820]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arcsin(x)ny2 − βmxm−1 + λβ2x2m arcsin(x)n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arcsin(x)^n*y(x)^2+beta*m*x^(m-1)-lambda*beta^2*x^(2*m)*arcsin(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcSin[x]^n*y[x]^2+\[Beta]*m*x^(m-1)-\[Lambda]*\[Beta]^2*x^(2*m)*ArcSin[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.14.7 problem 7
Internal problem ID [9821]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − λ arcsin(x)n (y − a xm − b)2 − amxm−1 = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=lambda*arcsin(x)^n*(y(x)-a*x^m-b)^2+a*m*x^(m-1),y(x), singsol=all)� �

y(x) = −(−2 arcsin(x)nxmaλ− 2 arcsin(x)nλb) arcsin(x)−n

2λ + 1
c1 −

(∫
arcsin(x)nλdx

)
3 Solution by Mathematica
Time used: 3.473 (sec). Leaf size: 87� �
DSolve[y'[x]==\[Lambda]*ArcSin[x]^n*(y[x]-a*x^m-b)^2+a*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
1
2iλArcSin(x)n (ArcSin(x)2)

−n ((iArcSin(x))nGamma(n+ 1,−iArcSin(x))− (−iArcSin(x))nGamma(n+ 1, iArcSin(x))) + c1
+ axm + b

y(x) → axm + b
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54.14.8 problem 8
Internal problem ID [9822]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − λ arcsin(x)ny2 − ky − λ b2x2k arcsin(x)n = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x)=lambda*arcsin(x)^n*y(x)^2+k*y(x)+lambda*b^2*x^(2*k)*arcsin(x)^n,y(x), singsol=all)� �

y(x) = − tan
(
−bλ

(∫ arcsin(x)nxk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.954 (sec). Leaf size: 48� �
DSolve[x*y'[x]==\[Lambda]*ArcSin[x]^n*y[x]^2+k*y[x]+\[Lambda]*b^2*x^(2*k)*ArcSin[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
λArcSin(K[1])nK[1]k−1dK[1] + c1

)
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54.14.9 problem 9
Internal problem ID [9823]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-1. Equations containing arc-
sine.
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ −
(
a x2my2 + b xny + c

)
arcsin(x)m + yn = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=(a*x^(2*m)*y(x)^2+b*x^n*y(x)+c)*arcsin(x)^m-n*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==(a*x^(2*m)*y[x]^2+b*x^n*y[x]+c)*ArcSin[x]^m-n*y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.15 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.7-2. Equations containing
arccosine.
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54.15.1 problem 10
Internal problem ID [9824]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ arccos(x)ny + a2 − aλ arccos(x)n = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 595� �
dsolve(diff(y(x),x)=y(x)^2+lambda*arccos(x)^n*y(x)-a^2+a*lambda*arccos(x)^n,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 3.543 (sec). Leaf size: 404� �
DSolve[y'[x]==y[x]^2+\[Lambda]*ArcCos[x]^n*y[x]-a^2+a*\[Lambda]*ArcCos[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

i exp
(1
2λArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n + 1

2λ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1]))− 2aK[1]
)
(λArcCos(K[1])n − a+ y(x))

nλ(a+ y(x)) dK[1]

+
∫ y(x)

1

(
−
∫ x

1

(
i exp

(1
2λArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n + 1

2λ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1]))− 2aK[1]
)

nλ(a+K[2]) −
i exp

(1
2λArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n + 1

2λ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1]))− 2aK[1]
)
(λArcCos(K[1])n − a+K[2])

nλ(a+K[2])2

)
dK[1]

−
i exp

(1
2λArcCos(x)

nGamma(n+ 1,−iArcCos(x))(−iArcCos(x))−n − 2ax+ 1
2λ(iArcCos(x))

−nArcCos(x)nGamma(n+ 1, iArcCos(x))
)

nλ(a+K[2])2

)
dK[2] = c1, y(x)

]
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54.15.2 problem 11
Internal problem ID [9825]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λx arccos(x)ny − arccos(x)nλ = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2+lambda*x*arccos(x)^n*y(x)+lambda*arccos(x)^n,y(x), singsol=all)� �

y(x) = e
∫ arccos(x)nλx2−2

x
dx

c1 −
(∫

e
∫ arccos(x)nλx2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 2.866 (sec). Leaf size: 169� �
DSolve[y'[x]==y[x]^2+\[Lambda]*x*ArcCos[x]^n*y[x]+\[Lambda]*ArcCos[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
y(x) →

−

x+
exp
(
λ2−n−3ArcCos(x)n

(
ArcCos(x)2

)−n(
(−iArcCos(x))nGamma(n+1,2iArcCos(x))+(iArcCos(x))nGamma(n+1,−2iArcCos(x))

))
∫ x
1

exp
(
2−n−3λArcCos(K[1])n

(
ArcCos(K[1])2

)−n(Gamma(n+1,2iArcCos(K[1]))(−iArcCos(K[1]))n+(iArcCos(K[1]))nGamma(n+1,−2iArcCos(K[1]))
))

K[1]2 dK[1]+c1

x2

y(x) → −1
x
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54.15.3 problem 12
Internal problem ID [9826]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − λ arccos(x)n
(
xk+1y − 1

)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+lambda*arccos(x)^n*(x^(k+1)*y(x)-1),y(x), singsol=all)� �
y(x) =

−

(
xkx e

∫ xk arccos(x)nλx2−2k−2
x

dx −
(∫ (

−xkk eλ
(∫

xk+1 arccos(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arccos(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−k

x
(∫ (

−xkk eλ
(∫

xk+1 arccos(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arccos(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+\[Lambda]*ArcCos[x]^n*(x^(k+1)*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.15.4 problem 13
Internal problem ID [9827]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arccos(x)ny2 − ay − ab+ b2λ arccos(x)n = 0

3 Solution by Maple
Time used: 0.009 (sec). Leaf size: 587� �
dsolve(diff(y(x),x)=lambda*arccos(x)^n*y(x)^2+a*y(x)+a*b-b^2*lambda*arccos(x)^n,y(x), singsol=all)� �

Expression too large to display

3 Solution by Mathematica
Time used: 4.99 (sec). Leaf size: 420� �
DSolve[y'[x]==\[Lambda]*ArcCos[x]^n*y[x]^2+a*y[x]+a*b-b^2*\[Lambda]*ArcCos[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ x

1

−i exp (−bλArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n − bλ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1])) + aK[1]) (−bλArcCos(K[1])n + λy(x)ArcCos(K[1])n + a)
anλ(b+ y(x)) dK[1]

+
∫ y(x)

1

(
i exp (−bλArcCos(x)nGamma(n+ 1,−iArcCos(x))(−iArcCos(x))−n + ax− bλ(iArcCos(x))−nArcCos(x)nGamma(n+ 1, iArcCos(x)))

anλ(b+K[2])2

−
∫ x

1

(
i exp (−bλArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n − bλ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1])) + aK[1]) (−bλArcCos(K[1])n + λK[2]ArcCos(K[1])n + a)

anλ(b+K[2])2 − i exp (−bλArcCos(K[1])nGamma(n+ 1,−iArcCos(K[1]))(−iArcCos(K[1]))−n − bλ(iArcCos(K[1]))−nArcCos(K[1])nGamma(n+ 1, iArcCos(K[1])) + aK[1])ArcCos(K[1])n
an(b+K[2])

)
dK[1]

)
dK[2] = c1, y(x)

]
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54.15.5 problem 14
Internal problem ID [9828]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arccos(x)ny2 + bλ xm arccos(x)ny − bmxm−1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arccos(x)^n*y(x)^2-b*lambda*x^m*arccos(x)^n*y(x)+b*m*x^(m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcCos[x]^n*y[x]^2-b*\[Lambda]*x^m*ArcCos[x]^n*y[x]+b*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.15.6 problem 15
Internal problem ID [9829]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arccos(x)ny2 − βmxm−1 + λβ2x2m arccos(x)n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arccos(x)^n*y(x)^2+beta*m*x^(m-1)-lambda*beta^2*x^(2*m)*arccos(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcCos[x]^n*y[x]^2+\[Beta]*m*x^(m-1)-\[Lambda]*\[Beta]^2*x^(2*m)*ArcCos[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.15.7 problem 16
Internal problem ID [9830]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − λ arccos(x)n (y − a xm − b)2 − amxm−1 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 162� �
dsolve(diff(y(x),x)=lambda*arccos(x)^n*(y(x)-a*x^m-b)^2+a*m*x^(m-1),y(x), singsol=all)� �
y(x) = −(−2 arccos(x)nxmaλ− 2 arccos(x)nλb) arccos(x)−n

2λ
+ 1

c1 + λ2n
√
π

(
arccos(x)n+12−n

√
−x2 + 1√

π (n+2)
− 2−n

√
arccos(x) LommelS1

(
n+ 3

2 ,
3
2 ,arccos(x)

)√−x2 + 1√
π (n+2)

−
3 2−n−1

( 2n
3 + 4

3
)(

x arccos(x)−
√
−x2 + 1

)
LommelS1

(
n+ 1

2 ,
1
2 ,arccos(x)

)
√
π (n+2)

√
arccos(x)

)

3 Solution by Mathematica
Time used: 3.782 (sec). Leaf size: 84� �
DSolve[y'[x]==\[Lambda]*ArcCos[x]^n*(y[x]-a*x^m-b)^2+a*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 1
c1 − 1

2λArcCos(x)n (ArcCos(x)2)
−n ((−iArcCos(x))nGamma(n+ 1, iArcCos(x)) + (iArcCos(x))nGamma(n+ 1,−iArcCos(x)))

+ axm + b

y(x) → axm + b
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54.15.8 problem 17
Internal problem ID [9831]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − λ arccos(x)ny2 − ky − λ b2x2k arccos(x)n = 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x)=lambda*arccos(x)^n*y(x)^2+k*y(x)+lambda*b^2*x^(2*k)*arccos(x)^n,y(x), singsol=all)� �

y(x) = − tan
(
−bλ

(∫ arccos(x)nxk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 2.0 (sec). Leaf size: 48� �
DSolve[x*y'[x]==\[Lambda]*ArcCos[x]^n*y[x]^2+k*y[x]+\[Lambda]*b^2*x^(2*k)*ArcCos[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
λArcCos(K[1])nK[1]k−1dK[1] + c1

)
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54.15.9 problem 18
Internal problem ID [9832]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-2. Equations containing arc-
cosine.
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ −
(
a x2my2 + b xny + c

)
arccos(x)m + yn = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=(a*x^(2*m)*y(x)^2+b*x^n*y(x)+c)*arccos(x)^m-n*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==(a*x^(2*m)*y[x]^2+b*x^n*y[x]+c)*ArcCos[x]^m-n*y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.16 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.7-3. Equations containing
arctangent.

Local contents
54.16.1 problem 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12482
54.16.2 problem 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12483
54.16.3 problem 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12484
54.16.4 problem 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12485
54.16.5 problem 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12486
54.16.6 problem 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12487
54.16.7 problem 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12488
54.16.8 problem 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12489
54.16.9 problem 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12490
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54.16.1 problem 19
Internal problem ID [9833]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ arctan(x)ny + a2 − aλ arctan(x)n = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 97� �
dsolve(diff(y(x),x)=y(x)^2+lambda*arctan(x)^n*y(x)-a^2+a*lambda*arctan(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

e
∫
(arctan(x)nλ−2a)dxdx

)
e
∫
(− arctan(x)nλ+2a)dxa+ c1e

∫
(− arctan(x)nλ+2a)dxa+ 1

)
e
∫
(arctan(x)nλ−2a)dx

c1 +
∫
e
∫
(arctan(x)nλ−2a)dxdx

3 Solution by Mathematica
Time used: 4.857 (sec). Leaf size: 210� �
DSolve[y'[x]==y[x]^2+\[Lambda]*ArcTan[x]^n*y[x]-a^2+a*\[Lambda]*ArcTan[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[6]
1 (2a− λArcTan(K[5])n) dK[5]

)
(−λArcTan(K[6])n + a− y(x))

nλ(a+ y(x)) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1 (2a− λArcTan(K[5])n) dK[5]
)

nλ(a+K[7])2

−
∫ x

1

−
exp

(
−
∫ K[6]
1 (2a− λArcTan(K[5])n) dK[5]

)
(−λArcTan(K[6])n + a−K[7])

nλ(a+K[7])2 −
exp

(
−
∫ K[6]
1 (2a− λArcTan(K[5])n) dK[5]

)
nλ(a+K[7])

 dK[6]

 dK[7] = c1, y(x)
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54.16.2 problem 20
Internal problem ID [9834]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λx arctan(x)ny − arctan(x)nλ = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2+lambda*x*arctan(x)^n*y(x)+lambda*arctan(x)^n,y(x), singsol=all)� �

y(x) = e
∫ arctan(x)nλx2−2

x
dx

c1 −
(∫

e
∫ arctan(x)nλx2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 4.276 (sec). Leaf size: 82� �
DSolve[y'[x]==y[x]^2+\[Lambda]*x*ArcTan[x]^n*y[x]+\[Lambda]*ArcTan[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+
exp
(
−
∫ x
1 −λArcTan(K[5])nK[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −λArcTan(K[5])nK[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.16.3 problem 21
Internal problem ID [9835]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − λ arctan(x)n
(
xk+1y − 1

)
= 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+lambda*arctan(x)^n*(x^(k+1)*y(x)-1),y(x), singsol=all)� �
y(x) =

−

(
xkx e

∫ xk arctan(x)nλx2−2k−2
x

dx −
(∫ (

−xkk eλ
(∫

xk+1 arctan(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arctan(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−k

x
(∫ (

−xkk eλ
(∫

xk+1 arctan(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1 arctan(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+\[Lambda]*ArcTan[x]^n*(x^(k+1)*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.16.4 problem 22
Internal problem ID [9836]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arctan(x)ny2 − ay − ab+ b2λ arctan(x)n = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 114� �
dsolve(diff(y(x),x)=lambda*arctan(x)^n*y(x)^2+a*y(x)+a*b-b^2*lambda*arctan(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

arctan(x)nλ e
∫
(−2 arctan(x)nλb+a)dxdx

)
e
∫
(2 arctan(x)nλb−a)dxb+ c1e

∫
(2 arctan(x)nλb−a)dxb+ 1

)
e
∫
(−2 arctan(x)nλb+a)dx

c1 +
∫
arctan(x)nλ e

∫
(−2 arctan(x)nλb+a)dxdx

3 Solution by Mathematica
Time used: 6.495 (sec). Leaf size: 240� �
DSolve[y'[x]==\[Lambda]*ArcTan[x]^n*y[x]^2+a*y[x]+a*b-b^2*\[Lambda]*ArcTan[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[2]
1 (2bλArcTan(K[1])n − a) dK[1]

)
(−bλArcTan(K[2])n + λy(x)ArcTan(K[2])n + a)

anλ(b+ y(x)) dK[2]

+
∫ y(x)

1

−
∫ x

1

exp
(
−
∫ K[2]
1 (2bλArcTan(K[1])n − a) dK[1]

)
ArcTan(K[2])n

an(b+K[3]) −
exp

(
−
∫ K[2]
1 (2bλArcTan(K[1])n − a) dK[1]

)
(−bλArcTan(K[2])n + λK[3]ArcTan(K[2])n + a)

anλ(b+K[3])2

 dK[2]

−
exp

(
−
∫ x

1 (2bλArcTan(K[1])n − a) dK[1]
)

anλ(b+K[3])2

 dK[3] = c1, y(x)
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54.16.5 problem 23
Internal problem ID [9837]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arctan(x)ny2 + bλ xm arctan(x)ny − bmxm−1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arctan(x)^n*y(x)^2-b*lambda*x^m*arctan(x)^n*y(x)+b*m*x^(m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcTan[x]^n*y[x]^2-b*\[Lambda]*x^m*ArcTan[x]^n*y[x]+b*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.16.6 problem 24
Internal problem ID [9838]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ arctan(x)ny2 − βmxm−1 + λβ2x2m arctan(x)n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arctan(x)^n*y(x)^2+beta*m*x^(m-1)-lambda*beta^2*x^(2*m)*arctan(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcTan[x]^n*y[x]^2+\[Beta]*m*x^(m-1)-\[Lambda]*\[Beta]^2*x^(2*m)*ArcTan[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.16.7 problem 25
Internal problem ID [9839]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − λ arctan(x)n (y − a xm − b)2 − amxm−1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=lambda*arctan(x)^n*(y(x)-a*x^m-b)^2+a*m*x^(m-1),y(x), singsol=all)� �
y(x) = −(−2xm arctan(x)naλ− 2 arctan(x)nλb) arctan(x)−n

2λ + 1
c1 −

(∫
arctan(x)nλdx

)
3 Solution by Mathematica
Time used: 1.382 (sec). Leaf size: 44� �
DSolve[y'[x]==\[Lambda]*ArcTan[x]^n*(y[x]-a*x^m-b)^2+a*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−
∫ x

1 λArcTan(K[2])ndK[2] + c1
+ axm + b

y(x) → axm + b
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54.16.8 problem 26
Internal problem ID [9840]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − λ arctan(x)ny2 − ky − λ b2x2k arctan(x)n = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x)=lambda*arctan(x)^n*y(x)^2+k*y(x)+lambda*b^2*x^(2*k)*arctan(x)^n,y(x), singsol=all)� �

y(x) = − tan
(
−bλ

(∫ arctan(x)nxk

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.26 (sec). Leaf size: 48� �
DSolve[x*y'[x]==\[Lambda]*ArcTan[x]^n*y[x]^2+k*y[x]+\[Lambda]*b^2*x^(2*k)*ArcTan[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
λArcTan(K[1])nK[1]k−1dK[1] + c1

)
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54.16.9 problem 27
Internal problem ID [9841]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ −
(
a x2my2 + b xny + c

)
arctan(x)m + yn = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=(a*x^(2*m)*y(x)^2+b*x^n*y(x)+c)*arctan(x)^m-n*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==(a*x^(2*m)*y[x]^2+b*x^n*y[x]+c)*ArcTan[x]^m-n*y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.17 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.7-4. Equations containing
arccotangent.

Local contents
54.17.1 problem 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12492
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54.17.1 problem 28
Internal problem ID [9842]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-4. Equations containing arc-
cotangent.
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λarccot(x)ny + a2 − aλarccot(x)n = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 97� �
dsolve(diff(y(x),x)=y(x)^2+lambda*arccot(x)^n*y(x)-a^2+a*lambda*arccot(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

e
∫
(arccot(x)nλ−2a)dxdx

)
e
∫
(−arccot(x)nλ+2a)dxa+ c1e

∫
(−arccot(x)nλ+2a)dxa+ 1

)
e
∫
(arccot(x)nλ−2a)dx

c1 +
∫
e
∫
(arccot(x)nλ−2a)dxdx

3 Solution by Mathematica
Time used: 5.056 (sec). Leaf size: 210� �
DSolve[y'[x]==y[x]^2+\[Lambda]*ArcCot[x]^n*y[x]-a^2+a*\[Lambda]*ArcCot[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1
−
exp

(
−
∫ K[6]
1 (2a− λ cot−1(K[5])n) dK[5]

)
(−λ cot−1(K[6])n + a− y(x))

nλ(a+ y(x)) dK[6]

+
∫ y(x)

1

−
∫ x

1

exp
(
−
∫ K[6]
1 (2a− λ cot−1(K[5])n) dK[5]

)
(−λ cot−1(K[6])n + a−K[7])

nλ(a+K[7])2 +
exp

(
−
∫ K[6]
1 (2a− λ cot−1(K[5])n) dK[5]

)
nλ(a+K[7])

 dK[6]

−
exp

(
−
∫ x

1 (2a− λ cot−1(K[5])n) dK[5]
)

nλ(a+K[7])2

 dK[7] = c1, y(x)
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54.18 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.7-3. Equations containing
arctangent.

Local contents
54.18.1 problem 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12494
54.18.2 problem 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12495
54.18.3 problem 31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12496
54.18.4 problem 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12498
54.18.5 problem 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12499
54.18.6 problem 34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12500
54.18.7 problem 35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12501
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54.18.1 problem 29
Internal problem ID [9843]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λxarccot(x)ny − arccot(x)nλ = 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2+lambda*x*arccot(x)^n*y(x)+lambda*arccot(x)^n,y(x), singsol=all)� �

y(x) = e
∫ arccot(x)nλx2−2

x
dx

c1 −
(∫

e
∫ arccot(x)nλx2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 4.33 (sec). Leaf size: 82� �
DSolve[y'[x]==y[x]^2+\[Lambda]*x*ArcCot[x]^n*y[x]+\[Lambda]*ArcCot[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −λ cot−1(K[5])nK[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −λ cot−1(K[5])nK[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.18.2 problem 30
Internal problem ID [9844]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (k + 1)xky2 − λarccot(x)n
(
xk+1y − 1

)
= 0

3 Solution by Maple
Time used: 0.016 (sec). Leaf size: 205� �
dsolve(diff(y(x),x)=-(k+1)*x^k*y(x)^2+lambda*arccot(x)^n*(x^(k+1)*y(x)-1),y(x), singsol=all)� �
y(x) =

−

(
xkx e

∫ xkarccot(x)nλx2−2k−2
x

dx −
(∫ (

−xkk eλ
(∫

xk+1arccot(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1arccot(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−k

x
(∫ (

−xkk eλ
(∫

xk+1arccot(x)ndx
)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xkeλ

(∫
xk+1arccot(x)ndx

)
−2k

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(k+1)*x^k*y[x]^2+\[Lambda]*ArcCot[x]^n*(x^(k+1)*y[x]-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.18.3 problem 31
Internal problem ID [9845]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λarccot(x)ny2 − ay − ab+ b2λarccot(x)n = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 114� �
dsolve(diff(y(x),x)=lambda*arccot(x)^n*y(x)^2+a*y(x)+a*b-b^2*lambda*arccot(x)^n,y(x), singsol=all)� �
y(x) =

−
((∫

arccot(x)nλ e
∫
(−2arccot(x)nλb+a)dxdx

)
e
∫
(2arccot(x)nλb−a)dxb+ c1e

∫
(2arccot(x)nλb−a)dxb+ 1

)
e
∫
(−2arccot(x)nλb+a)dx

c1 +
∫
arccot(x)nλ e

∫
(−2arccot(x)nλb+a)dxdx
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3 Solution by Mathematica
Time used: 6.671 (sec). Leaf size: 240� �
DSolve[y'[x]==\[Lambda]*ArcCot[x]^n*y[x]^2+a*y[x]+a*b-b^2*\[Lambda]*ArcCot[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

−
exp

(
−
∫ K[2]
1 (2bλ cot−1(K[1])n − a) dK[1]

)
(−bλ cot−1(K[2])n + λy(x) cot−1(K[2])n + a)

anλ(b+ y(x)) dK[2]

+
∫ y(x)

1

exp
(
−
∫ x

1 (2bλ cot−1(K[1])n − a) dK[1]
)

anλ(b+K[3])2

−
∫ x

1

exp
(
−
∫ K[2]
1 (2bλ cot−1(K[1])n − a) dK[1]

)
(−bλ cot−1(K[2])n + λK[3] cot−1(K[2])n + a)

anλ(b+K[3])2 −
exp

(
−
∫ K[2]
1 (2bλ cot−1(K[1])n − a) dK[1]

)
cot−1(K[2])n

an(b+K[3])

 dK[2]

 dK[3] = c1, y(x)
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54.18.4 problem 32
Internal problem ID [9846]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λarccot(x)ny2 + bλ xmarccot(x)ny − bmxm−1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arccot(x)^n*y(x)^2-b*lambda*x^m*arccot(x)^n*y(x)+b*m*x^(m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcCot[x]^n*y[x]^2-b*\[Lambda]*x^m*ArcCot[x]^n*y[x]+b*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.18.5 problem 33
Internal problem ID [9847]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λarccot(x)ny2 − βmxm−1 + λβ2x2marccot(x)n = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=lambda*arccot(x)^n*y(x)^2+beta*m*x^(m-1)-lambda*beta^2*x^(2*m)*arccot(x)^n,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*ArcCot[x]^n*y[x]^2+\[Beta]*m*x^(m-1)-\[Lambda]*\[Beta]^2*x^(2*m)*ArcCot[x]^n,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.18.6 problem 34
Internal problem ID [9848]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − λarccot(x)n (y − a xm − b)2 − amxm−1 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 50� �
dsolve(diff(y(x),x)=lambda*arccot(x)^n*(y(x)-a*x^m-b)^2+a*m*x^(m-1),y(x), singsol=all)� �

y(x) = −(−2xmarccot(x)naλ− 2arccot(x)nλb) arccot(x)−n

2λ + 1
c1 −

(∫
arccot(x)nλdx

)
3 Solution by Mathematica
Time used: 1.482 (sec). Leaf size: 44� �
DSolve[y'[x]==\[Lambda]*ArcCot[x]^n*(y[x]-a*x^m-b)^2+a*m*x^(m-1),y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
−
∫ x

1 λ cot−1(K[2])ndK[2] + c1
+ axm + b

y(x) → axm + b
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54.18.7 problem 35
Internal problem ID [9849]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − λarccot(x)ny2 − ky − λ b2x2karccot(x)n = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 34� �
dsolve(x*diff(y(x),x)=lambda*arccot(x)^n*y(x)^2+k*y(x)+lambda*b^2*x^(2*k)*arccot(x)^n,y(x), singsol=all)� �

y(x) = − tan
(
−bλ

(∫
xkarccot(x)n

x
dx

)
+ c1

)
b xk

3 Solution by Mathematica
Time used: 1.608 (sec). Leaf size: 48� �
DSolve[x*y'[x]==\[Lambda]*ArcCot[x]^n*y[x]^2+k*y[x]+\[Lambda]*b^2*x^(2*k)*ArcCot[x]^n,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
b2 xk tan

(√
b2
∫ x

1
λ cot−1(K[1])nK[1]k−1dK[1] + c1

)
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54.18.8 problem 36
Internal problem ID [9850]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.7-3. Equations containing arct-
angent.
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ −
(
a x2my2 + b xny + c

)
arccot(x)m + yn = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=(a*x^(2*m)*y(x)^2+b*x^n*y(x)+c)*arccot(x)^m-n*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==(a*x^(2*m)*y[x]^2+b*x^n*y[x]+c)*ArcCot[x]^m-n*y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.8-1. Equations containing
arbitrary functions (but not containing their
derivatives).

Local contents
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54.19.1 problem 1
Internal problem ID [9851]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − f(x)y + a2 + af(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 36� �
dsolve(diff(y(x),x)=y(x)^2+f(x)*y(x)-a^2-a*f(x),y(x), singsol=all)� �

y(x) = a− e
∫
f(x)dx+2xa∫

e
∫
f(x)dx+2xadx− c1

3 Solution by Mathematica
Time used: 0.432 (sec). Leaf size: 166� �
DSolve[y'[x]==y[x]^2+f[x]*y[x]-a^2-a*f[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[6]
1 (−2a− f(K[5]))dK[5]

)
(a+ f(K[6]) + y(x))

a− y(x) dK[6]

+
∫ y(x)

1

exp
(
−
∫ x

1 (−2a− f(K[5]))dK[5]
)

(K[7]− a)2

−
∫ x

1

exp
(
−
∫ K[6]
1 (−2a− f(K[5]))dK[5]

)
(a+ f(K[6]) +K[7])

(a−K[7])2 +
exp

(
−
∫ K[6]
1 (−2a− f(K[5]))dK[5]

)
a−K[7]

 dK[6]

 dK[7] = c1, y(x)
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54.19.2 problem 2
Internal problem ID [9852]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + ay + ab+ b2f(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 83� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*y(x)-a*b-b^2*f(x),y(x), singsol=all)� �
y(x) = −

((∫
f(x)e

∫
(−2f(x)b−a)dxdx

)
e
∫
(2f(x)b+a)dxb+ c1e

∫
(2f(x)b+a)dxb+ 1

)
e
∫
(−2f(x)b−a)dx

c1 +
∫
f(x)e

∫
(−2f(x)b−a)dxdx

3 Solution by Mathematica
Time used: 0.584 (sec). Leaf size: 185� �
DSolve[y'[x]==f[x]*y[x]^2-a*y[x]-a*b-b^2*f[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

exp
(
−
∫ K[2]
1 (a+ 2bf(K[1]))dK[1]

)
(a+ bf(K[2])− f(K[2])y(x))

a(b+ y(x)) dK[2]

+
∫ y(x)

1

exp
(
−
∫ x

1 (a+ 2bf(K[1]))dK[1]
)

a(b+K[3])2

−
∫ x

1

−
exp

(
−
∫ K[2]
1 (a+ 2bf(K[1]))dK[1]

)
f(K[2])

a(b+K[3]) −
exp

(
−
∫ K[2]
1 (a+ 2bf(K[1]))dK[1]

)
(a+ bf(K[2])− f(K[2])K[3])

a(b+K[3])2

 dK[2]

 dK[3] = c1, y(x)
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54.19.3 problem 3
Internal problem ID [9853]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − xf(x)y − f(x) = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 49� �
dsolve(diff(y(x),x)=y(x)^2+x*f(x)*y(x)+f(x),y(x), singsol=all)� �

y(x) = e
∫ f(x)x2−2

x
dx

c1 −
(∫

e
∫ f(x)x2−2

x
dxdx

) − 1
x

3 Solution by Mathematica
Time used: 0.564 (sec). Leaf size: 76� �
DSolve[y'[x]==y[x]^2+x*f[x]*y[x]+f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

x+ exp
(
−
∫ x
1 −f(K[5])K[5]dK[5]

)
∫ x
1

exp
(
−
∫K[6]
1 −f(K[5])K[5]dK[5]

)
K[6]2 dK[6]+c1

x2

y(x) → −1
x
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54.19.4 problem 4
Internal problem ID [9854]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a xnf(x)y − an xn−1 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*x^n*f(x)*y(x)+a*n*x^(n-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*x^n*f[x]*y[x]+a*n*x^(n-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.5 problem 5
Internal problem ID [9855]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − an xn−1 + a2x2nf(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+a*n*x^(n-1)-a^2*x^(2*n)*f(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+a*n*x^(n-1)-a^2*x^(2*n)*f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.6 problem 6
Internal problem ID [9856]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + (n+ 1)xny2 − xn+1f(x)y + f(x) = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 186� �
dsolve(diff(y(x),x)=-(n+1)*x^n*y(x)^2+x^(n+1)*f(x)*y(x)-f(x),y(x), singsol=all)� �
y(x) =

−

(
e
∫ f(x)xnx2−2n−2

x
dxxnx−

(∫ (
−xnn e

∫
xn+1f(x)dx−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xne

∫
xn+1f(x)dx−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx
)
− c1

)
x−n

x
(∫ (

−xnn e
∫
xn+1f(x)dx−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
)
− xne

∫
xn+1f(x)dx−2n

(∫ 1
x
dx
)
−2
(∫ 1

x
dx
))

dx+ c1
)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-(n+1)*x^n*y[x]^2+x^(n+1)*f[x]*y[x]-f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.7 problem 7
Internal problem ID [9857]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − f(x)y2 − yn− f(x)x2na = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 35� �
dsolve(x*diff(y(x),x)=f(x)*y(x)^2+n*y(x)+a*x^(2*n)*f(x),y(x), singsol=all)� �

y(x) = − tan
(
−
√
a

(∫
f(x)xn

x
dx

)
+ c1

)√
a xn

3 Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 41� �
DSolve[x*y'[x]==f[x]*y[x]^2+n*y[x]+a*x^(2*n)*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a xn tan

(√
a

∫ x

1
f(K[1])K[1]n−1dK[1] + c1

)
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54.19.8 problem 8
Internal problem ID [9858]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − x2nf(x)y2 − (a xnf(x)− n) y − f(x)b = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 64� �
dsolve(x*diff(y(x),x)=x^(2*n)*f(x)*y(x)^2+(a*x^n*f(x)-n)*y(x)+b*f(x),y(x), singsol=all)� �

y(x) = −

(
tanh

(√
a4 − 4a2b

(
a
(∫ f(x)xn

x
dx
)
+c1

)
2a2

)
√
a4 − 4a2b + a2

)
x−n

2a
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3 Solution by Mathematica
Time used: 5.233 (sec). Leaf size: 109� �
DSolve[x*y'[x]==x^(2*n)*f[x]*y[x]^2+(a*x^n*f[x]-n)*y[x]+b*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a2

b
+

√
4b− a2 tan



√
4b− a2


∫ x
1

bf(K[5])

√
K[5]2n

b
K[5] dK[5]+c1


2

√
b


√
b

2
√

x2n

b
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54.19.9 problem 9
Internal problem ID [9859]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − g(x)y + a2f(x) + ag(x) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 45� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+g(x)*y(x)-a^2*f(x)-a*g(x),y(x), singsol=all)� �

y(x) = a− e
∫
g(x)dx+2a

(∫
f(x)dx

)∫
e
∫
g(x)dx+2a

(∫
f(x)dx

)
f(x)dx− c1
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3 Solution by Mathematica
Time used: 0.648 (sec). Leaf size: 201� �
DSolve[y'[x]==f[x]*y[x]^2+g[x]*y[x]-a^2*f[x]-a*g[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve

∫ x

1

−
exp

(
−
∫ K[6]
1 (−2af(K[5])− g(K[5]))dK[5]

)
(af(K[6]) + y(x)f(K[6]) + g(K[6]))

a− y(x) dK[6]

+
∫ y(x)

1

−
∫ x

1

−
exp

(
−
∫ K[6]
1 (−2af(K[5])− g(K[5]))dK[5]

)
f(K[6])

a−K[7] −
exp

(
−
∫ K[6]
1 (−2af(K[5])− g(K[5]))dK[5]

)
(af(K[6]) +K[7]f(K[6]) + g(K[6]))

(a−K[7])2

 dK[6]

−
exp

(
−
∫ x

1 (−2af(K[5])− g(K[5]))dK[5]
)

(K[7]− a)2

 dK[7] = c1, y(x)
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54.19.10 problem 10
Internal problem ID [9860]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − g(x)y − an xn−1 + a xng(x) + a2x2nf(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+g(x)*y(x)+a*n*x^(n-1)-a*x^n*g(x)-a^2*f(x)*x^(2*n),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+g[x]*y[x]+a*n*x^(n-1)-a*x^n*g[x]-a^2*f[x]*x^(2*n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.11 problem 11
Internal problem ID [9861]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a xng(x)y − an xn−1 − a2x2n(g(x)− f(x)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*x^n*g(x)*y(x)+a*n*x^(n-1)+a^2*x^(2*n)*(g(x)-f(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*x^n*g[x]*y[x]+a*n*x^(n-1)+a^2*x^(2*n)*(g[x]-f[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.12 problem 12
Internal problem ID [9862]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − a eλxy2 − a eλxf(x)y − λf(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 139� �
dsolve(diff(y(x),x)=a*exp(lambda*x)*y(x)^2+a*exp(lambda*x)*f(x)*y(x)+lambda*f(x),y(x), singsol=all)� �

y(x) = − e−λxc1ea
(∫

eλxf(x)dx
)
−λx

λa

((∫ ea
(∫

eλxf(x)dx
)
−λx

λ
dx

)
c1 + 1

) −
e−λx

((∫ ea
(∫

eλxf(x)dx
)
−λx

λ
dx

)
c1λ

2 + λ2
)

λa

((∫ ea
(∫

eλxf(x)dx
)
−λx

λ
dx

)
c1 + 1

)

3 Solution by Mathematica
Time used: 2.178 (sec). Leaf size: 118� �
DSolve[y'[x]==a*Exp[\[Lambda]*x]*y[x]^2+a*Exp[\[Lambda]*x]*f[x]*y[x]+\[Lambda]*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

λe−2λx

−eλx −
exp

−
∫ exλ

1 −
af

(
log(K[5])

λ

)
λ

dK[5]



∫ exλ

1

exp

−
∫K[6]
1 −

af

(
log(K[5])

λ

)
λ

dK[5]


K[6]2 dK[6]+c1


a

y(x) → −λeλ(−x)

a
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54.19.13 problem 13
Internal problem ID [9863]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a eλxf(x)y − aλ eλx = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*exp(lambda*x)*f(x)*y(x)+a*lambda*exp(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Exp[\[Lambda]*x]*f[x]*y[x]+a*\[Lambda]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.14 problem 14
Internal problem ID [9864]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − aλ eλx + a2e2λxf(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+a*lambda*exp(lambda*x)-a^2*exp(2*lambda*x)*f(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+a*\[Lambda]*Exp[\[Lambda]*x]-a^2*Exp[2*\[Lambda]*x]*f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.15 problem 15
Internal problem ID [9865]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − λy − a2e2λxf(x) = 0

3 Solution by Maple
Time used: 0.021 (sec). Leaf size: 29� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+lambda*y(x)+a^2*exp(2*lambda*x)*f(x),y(x), singsol=all)� �

y(x) = − tan
(
−a

(∫
eλxf(x)dx

)
+ c1

)
a eλx

3 Solution by Mathematica
Time used: 0.396 (sec). Leaf size: 47� �
DSolve[y'[x]==f[x]*y[x]^2+\[Lambda]*y[x]+a^2*Exp[2*\[Lambda]*x]*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a2 eλx tan

(√
a2
∫ x

1
eλK[1]f(K[1])dK[1] + c1

)
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54.19.16 problem 16
Internal problem ID [9866]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + f(x)
(
a eλx + b

)
y − aλ eλx = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-f(x)*(a*exp(lambda*x)+b)*y(x)+a*lambda*exp(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-f[x]*(a*Exp[\[Lambda]*x]+b)*y[x]+a*\[Lambda]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.17 problem 17
Internal problem ID [9867]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − eλxf(x)y2 − (af(x)− λ) y − b e−λxf(x) = 0

3 Solution by Maple
Time used: 0.022 (sec). Leaf size: 68� �
dsolve(diff(y(x),x)=exp(lambda*x)*f(x)*y(x)^2+(a*f(x)-lambda)*y(x)+b*exp(-lambda*x)*f(x),y(x), singsol=all)� �

y(x) = −

(
eλxe−λxa2 + tanh

(√
a4 − 4a2b (

a
(∫

f(x)dx
)
+c1

)
2a2

)√
a4 − 4a2b

)
e−λx

2a
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3 Solution by Mathematica
Time used: 3.735 (sec). Leaf size: 112� �
DSolve[y'[x]==Exp[\[Lambda]*x]*f[x]*y[x]^2+(a*f[x]-\[Lambda])*y[x]+b*Exp[-\[Lambda]*x]*f[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
a2

b
+

√
4b− a2 tan



√
4b− a2


∫ x
1

eλK[5]f(K[5])√
e2λK[5]

b

dK[5]+c1


2

√
b


√
b

2
√

e2λx

b
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54.19.18 problem 18
Internal problem ID [9868]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − g(x)y − aλ eλx + a eλxg(x) + a2e2λxf(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+g(x)*y(x)+a*lambda*exp(lambda*x)-a*exp(lambda*x)*g(x)-a^2*exp(2*lambda*x)*f(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+g[x]*y[x]+a*\[Lambda]*Exp[\[Lambda]*x]-a*Exp[\[Lambda]*x]*g[x]-a^2*Exp[2*\[Lambda]*x]*f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.19 problem 19
Internal problem ID [9869]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a eλxg(x)y − aλ eλx − a2e2λx(g(x)− f(x)) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*exp(lambda*x)*g(x)*y(x)+a*lambda*exp(lambda*x)+a^2*exp(2*lambda*x)*(g(x)-f(x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Exp[\[Lambda]*x]*g[x]*y[x]+a*\[Lambda]*Exp[\[Lambda]*x]+a^2*Exp[2*\[Lambda]*x]*(g[x]-f[x]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.20 problem 20
Internal problem ID [9870]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − 2aλx ex2λ + a2f(x)e2x2λ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+2*a*lambda*x*exp(lambda*x^2)-a^2*f(x)*exp(2*lambda*x^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+2*a*\[Lambda]*x*Exp[\[Lambda]*x^2]-a^2*f[x]*Exp[2*\[Lambda]*x^2],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.21 problem 21
Internal problem ID [9871]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − λxy − a eλxf(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+lambda*x*y(x)+a*f(x)*exp(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+\[Lambda]*x*y[x]+a*f[x]*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.22 problem 22
Internal problem ID [9872]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a
(
tanh2 (λx)

)
(af(x) + λ)− aλ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*tanh(lambda*x)^2*(a*f(x)+lambda)+a*lambda,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Tanh[\[Lambda]*x]^2*(a*f[x]+\[Lambda])+a*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.23 problem 23
Internal problem ID [9873]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a
(
coth2 (λx)

)
(af(x) + λ)− aλ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*coth(lambda*x)^2*(a*f(x)+lambda)+a*lambda,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Coth[\[Lambda]*x]^2*(a*f[x]+\[Lambda])+a*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.24 problem 24
Internal problem ID [9874]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a2f(x)− sinh (λx) aλ+ f(x)
(
sinh2 (λx)

)
a2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a^2*f(x)+a*lambda*sinh(lambda*x)-a^2*f(x)*sinh(lambda*x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a^2*f[x]+a*\[Lambda]*Sinh[\[Lambda]*x]-a^2*f[x]*Sinh[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.25 problem 25
Internal problem ID [9875]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

xy′ − f(x)y2 − a+ a2f(x) ln(x)2 = 0

7 Solution by Maple� �
dsolve(x*diff(y(x),x)=f(x)*y(x)^2+a-a^2*f(x)*(ln(x))^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y'[x]==f[x]*y[x]^2+a-a^2*f[x]*(Log[x])^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.26 problem 26
Internal problem ID [9876]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

xy′ − f(x) (y + a ln(x))2 + a = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 24� �
dsolve(x*diff(y(x),x)=f(x)*(y(x)+a*ln(x))^2-a,y(x), singsol=all)� �

y(x) = −a ln(x) + 1
c1 −

(∫ f(x)
x
dx
)

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 42� �
DSolve[x*y'[x]==f[x]*(y[x]+a*Log[x])^2-a,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −a log(x) + 1
−
∫ x

1
f(K[2])
K[2] dK[2] + c1

y(x) → −a log(x)
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54.19.27 problem 27
Internal problem ID [9877]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + ax ln(x)f(x)y − a ln(x)− a = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*x*ln(x)*f(x)*y(x)+a*ln(x)+a,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*x*Log[x]*f[x]*y[x]+a*Log[x]+a,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.28 problem 28
Internal problem ID [9878]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + a ln(x)y2 − af(x) (x ln(x)− x) y + f(x) = 0

3 Solution by Maple
Time used: 0.015 (sec). Leaf size: 348� �
dsolve(diff(y(x),x)=-a*ln(x)*y(x)^2+a*f(x)*(x*ln(x)-x)*y(x)-f(x),y(x), singsol=all)� �
y(x)

= x e
∫ f(x) ln(x)2a x2−2f(x) ln(x)a x2+f(x)a x2−2 ln(x)

x(ln(x)−1) dx ln(x)− x e
∫ f(x) ln(x)2a x2−2f(x) ln(x)a x2+f(x)a x2−2 ln(x)

x(ln(x)−1) dx − c1a+
∫
ln(x)e

a

(∫ xf(x) ln(x)2
ln(x)−1 dx

)
−2a

(∫ xf(x) ln(x)
ln(x)−1 dx

)
+a
(∫ xf(x)

ln(x)−1dx
)
−2
(∫ ln(x)

x(ln(x)−1)dx
)
dx

ax

(
− ln(x)c1a+ ln(x)

(∫
ln(x)ea

(∫ xf(x) ln(x)2
ln(x)−1 dx

)
−2a

(∫ xf(x) ln(x)
ln(x)−1 dx

)
+a
(∫ xf(x)

ln(x)−1dx
)
−2
(∫ ln(x)

x(ln(x)−1)dx
)
dx

)
+ c1a−

(∫
ln(x)ea

(∫ xf(x) ln(x)2
ln(x)−1 dx

)
−2a

(∫ xf(x) ln(x)
ln(x)−1 dx

)
+a
(∫ xf(x)

ln(x)−1dx
)
−2
(∫ ln(x)

x(ln(x)−1)dx
)
dx

))

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-a*Log[x]*y[x]^2+a*f[x]*(x*Log[x]-x)*y[x]-f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.29 problem 29
Internal problem ID [9879]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − λ sin (λx) y2 − f(x) cos (λx) y + f(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 120� �
dsolve(diff(y(x),x)=lambda*sin(lambda*x)*y(x)^2+f(x)*cos(lambda*x)*y(x)-f(x),y(x), singsol=all)� �

y(x) = c1e
∫ f(x)

(
cos2(λx)

)√ 1
2−

cos(2λx)
2 −2λ

(
cos2(λx)

)
+2λ

sin(λx) cos(λx) dx∫ −λ e
∫ f(x)

(
cos2(λx)

)√ 1
2−

cos(2λx)
2 −2λ

(
cos2(λx)

)
+2λ

sin(λx) cos(λx) dx sin (λx) dx

 c1 + 1

+ 1
cos (λx)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==\[Lambda]*Sin[\[Lambda]*x]*y[x]^2+f[x]*Cos[\[Lambda]*x]*y[x]-f[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12535



54.19. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.19.30 problem 30
Internal problem ID [9880]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a2f(x)− aλ sin (λx)− a2f(x)
(
sin2 (λx)

)
= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a^2*f(x)+a*lambda*sin(lambda*x)+a^2*f(x)*sin(lambda*x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a^2*f[x]+a*\[Lambda]*Sin[\[Lambda]*x]+a^2*f[x]*Sin[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.31 problem 31
Internal problem ID [9881]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a2f(x)− λ cos (λx) a− f(x)
(
cos2 (λx)

)
a2 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a^2*f(x)+a*lambda*cos(lambda*x)+a^2*f(x)*cos(lambda*x)^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a^2*f[x]+a*\[Lambda]*cos[\[Lambda]*x]+a^2*f[x]*Cos[\[Lambda]*x]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.32 problem 32
Internal problem ID [9882]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a
(
tan2 (λx)

)
(af(x)− λ)− aλ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*tan(lambda*x)^2*(a*f(x)-lambda)+a*lambda,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Tan[\[Lambda]*x]^2*(a*f[x]-\[Lambda])+a*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.19.33 problem 33
Internal problem ID [9883]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-1. Equations containing arbi-
trary functions (but not containing their derivatives).
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + a
(
cot2 (λx)

)
(af(x)− λ)− aλ = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-a*cot(lambda*x)^2*(a*f(x)-lambda)+a*lambda,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-a*Cot[\[Lambda]*x]^2*(a*f[x]-\[Lambda])+a*\[Lambda],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.20 Chapter 1, section 1.2. Riccati Equation.
subsection 1.2.8-2. Equations containing
arbitrary functions and their derivatives.

Local contents
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54.20.1 problem 34
Internal problem ID [9884]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + f(x)2 − f ′(x) = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 30� �
dsolve(diff(y(x),x)=y(x)^2-f(x)^2+diff(f(x),x),y(x), singsol=all)� �

y(x) = f(x) + e
∫
2f(x)dx

c1 −
(∫

e
∫
2f(x)dxdx

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-f[x]^2+f'[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.20.2 problem 35
Internal problem ID [9885]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 + f(x)g(x)y − g′(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2-f(x)*g(x)*y(x)+diff(g(x),x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2-f[x]*g[x]*y[x]+g'[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.20.3 problem 36
Internal problem ID [9886]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ + f ′(x)y2 − f(x)g(x)y + g(x) = 0

3 Solution by Maple
Time used: 0.012 (sec). Leaf size: 102� �
dsolve(diff(y(x),x)=-diff(f(x),x)*y(x)^2+f(x)*g(x)*y(x)-g(x),y(x), singsol=all)� �

y(x) =
f(x)e

∫ f(x)2g(x)−2 d
dx

f(x)
f(x) dx +

∫ (
d
dx
f(x)

)
e
∫
f(x)g(x)dx−2

(∫ d
dx

f(x)
f(x) dx

)
dx− c1

f(x)
(∫ (

d
dx
f(x)

)
e
∫
f(x)g(x)dx−2

(∫ d
dx

f(x)
f(x) dx

)
dx− c1

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==-f'[x]*y[x]^2+f[x]*g[x]*y[x]-g[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.20.4 problem 37
Internal problem ID [9887]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_symmetry_[F(x),G(x)]], _Riccati]

Solve

y′ − g(x) (y − f(x))2 − f ′(x) = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 17� �
dsolve(diff(y(x),x)=g(x)*(y(x)-f(x))^2+diff(f(x),x),y(x), singsol=all)� �

y(x) = f(x) + 1
c1 −

(∫
g(x)dx

)
3 Solution by Mathematica
Time used: 0.224 (sec). Leaf size: 31� �
DSolve[y'[x]==g[x]*(y[x]-f[x])^2+f'[x],y[x],x,IncludeSingularSolutions -> True]� �

y(x) → f(x) + 1
−
∫ x

1 g(K[2])dK[2] + c1

y(x) → f(x)
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54.20.5 problem 38
Internal problem ID [9888]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f ′(x)y2
g(x) + g′(x)

f(x) = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 57� �
dsolve(diff(y(x),x)=diff(f(x),x)/g(x)*y(x)^2-diff(g(x),x)/f(x),y(x), singsol=all)� �

y(x) = −
g(x)f(x)

(∫ d
dx

f(x)
f(x)2g(x)dx

)
+ g(x)f(x)c1 + 1

f(x)2
(∫ d

dx
f(x)

f(x)2g(x)dx+ c1
)

3 Solution by Mathematica
Time used: 0.296 (sec). Leaf size: 160� �
DSolve[y'[x]==f'[x]/g[x]*y[x]^2-g'[x]/f[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
1

(g(x) + f(x)K[2])2

−
∫ x

1

(
2(f(K[1])K[2]2f ′(K[1])− g(K[1])g′(K[1]))

g(K[1])(g(K[1]) + f(K[1])K[2])3 − 2K[2]f ′(K[1])
g(K[1])(g(K[1]) + f(K[1])K[2])2

)
dK[1]

)
dK[2]

+
∫ x

1
− f(K[1])y(x)2f ′(K[1])− g(K[1])g′(K[1])
f(K[1])g(K[1])(g(K[1]) + f(K[1])y(x))2dK[1] = c1, y(x)

]
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54.20.6 problem 39
Internal problem ID [9889]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

f(x)2y′ − f ′(x)y2 + g(x) (y − f(x)) = 0

7 Solution by Maple� �
dsolve(f(x)^2*diff(y(x),x)-diff(f(x),x)*y(x)^2+g(x)*(y(x)-f(x))=0,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[f[x]^2*y'[x]-f'[x]*y[x]^2+g[x]*(y[x]-f[x])==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12546



54.20. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.20.7 problem 40
Internal problem ID [9890]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f ′(x)y2 − a eλxf(x)y − a eλx = 0

3 Solution by Maple
Time used: 0.01 (sec). Leaf size: 110� �
dsolve(diff(y(x),x)=diff(f(x),x)*y(x)^2+a*exp(lambda*x)*f(x)*y(x)+a*exp(lambda*x),y(x), singsol=all)� �

y(x) = −
f(x)e

∫ eλxf(x)2a−2 d
dx

f(x)
f(x) dx +

∫ (
d
dx
f(x)

)
e
a
(∫

eλxf(x)dx
)
−2
(∫ d

dx
f(x)

f(x) dx

)
dx+ c1

f(x)
(∫ (

d
dx
f(x)

)
e
a
(∫

eλxf(x)dx
)
−2
(∫ d

dx
f(x)

f(x) dx

)
dx+ c1

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f'[x]*y[x]^2+a*Exp[\[Lambda]*x]*f[x]*y[x]+a*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.20.8 problem 41
Internal problem ID [9891]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − g′(x)y − af(x)e2g(x) = 0

3 Solution by Maple
Time used: 0.018 (sec). Leaf size: 28� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+diff(g(x),x)*y(x)+a*f(x)*exp(2*g(x)),y(x), singsol=all)� �

y(x) = − tan
(
−
√
a

(∫
f(x)eg(x)dx

)
+ c1

)√
a eg(x)

3 Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 41� �
DSolve[y'[x]==f[x]*y[x]^2+g'[x]*y[x]+a*f[x]*Exp[2*g[x]],y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
√
a eg(x) tan

(√
a

∫ x

1
eg(K[1])f(K[1])dK[1] + c1

)
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54.20.9 problem 42
Internal problem ID [9892]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.8-2. Equations containing arbi-
trary functions and their derivatives.
Problem number: 42.
ODE order: 2.
ODE degree: 0.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + f ′′(x)
f(x) = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 55� �
dsolve(diff(y(x),x)=y(x)^2-diff(f(x),x$2)/f(x),y(x), singsol=all)� �

y(x) = −

(∫ 1
f(x)2dx

) (
d
dx
f(x)

)
+ c1

(
d
dx
f(x)

)(∫ 1
f(x)2dx+ c1

)
f(x)

− 1(∫ 1
f(x)2dx+ c1

)
f(x)2

3 Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 132� �
DSolve[y'[x]==y[x]^2-f''[x]/f[x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[∫ y(x)

1

(
1

(f(x)K[2] + f ′(x))2

−
∫ x

1

(
2(f(K[1])K[2]2 − f ′′(K[1]))
(f(K[1])K[2] + f ′(K[1]))3

− 2K[2]
(f(K[1])K[2] + f ′(K[1]))2

)
dK[1]

)
dK[2]

+
∫ x

1
− f(K[1])y(x)2 − f ′′(K[1])
f(K[1]) (f(K[1])y(x) + f ′(K[1]))2

dK[1] = c1, y(x)
]
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54.21 Chapter 1, section 1.2. Riccati Equation.
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54.21.1 problem 1
Internal problem ID [9893]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − a2f(ax+ b) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+a^2*f(a*x+b),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+a^2*f[a*x+b],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.2 problem 2
Internal problem ID [9894]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 −
f
( 1
x

)
x4 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+1/x^4*f(1/x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+1/x^4*f[1/x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.3 problem 3
Internal problem ID [9895]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 −
f
(
ax+b
cx+d

)
(cx+ d)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+1/(c*x+d)^4*f((a*x+b)/(c*x+d)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+1/(c*x+d)^4*f[(a*x+b)/(c*x+d)],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.4 problem 4
Internal problem ID [9896]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − x4f(x)y2 − 1 = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)=x^4*f(x)*y(x)^2+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^4*f[x]*y[x]^2+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.5 problem 5
Internal problem ID [9897]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − y2x4 − x2nf(a xn + b) + n2

4 − 1
4 = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)=x^4*y(x)^2+x^(2*n)*f(a*x^n+b)+1/4*(1-n^2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^4*y[x]^2+x^(2*n)*f[a*x^n+b]+1/4*(1-n^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.6 problem 6
Internal problem ID [9898]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − f(x)y2 − g(x)y − h(x) = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=f(x)*y(x)^2+g(x)*y(x)+h(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==f[x]*y[x]^2+g[x]*y[x]+h[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.7 problem 7
Internal problem ID [9899]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − e2λxf
(
eλx
)
+ λ2

4 = 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+exp(2*lambda*x)*f(exp(lambda*x))-1/4*lambda^2,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+Exp[2*\[Lambda]*x]*f[Exp[\[Lambda]*x]]-1/4*\[Lambda]^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12557



54.21. Chapter 1, section 1.2. Riccati . . . CHAPTER 54. HANDBOOK OF . . .

54.21.8 problem 8
Internal problem ID [9900]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2

4 −
e2λxf

(
a eλx+b
c eλx+d

)
(c eλx + d)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2-lambda^2/4+exp(2*lambda*x)/(c*exp(lambda*x)+d)^4*f((a*exp(lambda*x)+b)/(c*exp(lambda*x)+d)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-\[Lambda]^2/4+Exp[2*\[Lambda]*x]/(c*Exp[\[Lambda]*x]+d)^4*f[(a*Exp[\[Lambda]*x]+b)/(c*Exp[\[Lambda]*x]+d)],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.9 problem 9
Internal problem ID [9901]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2 − f(coth (λx))
sinh (λx)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2-lambda^2+sinh(lambda*x)^(-4)*f(coth(lambda*x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-\[Lambda]^2+Sinh[\[Lambda]*x]^(-4)*f[Coth[\[Lambda]*x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.10 problem 10
Internal problem ID [9902]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 + λ2 − f(tanh (λx))
cosh (λx)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2-lambda^2+cosh(lambda*x)^(-4)*f(tanh(lambda*x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2-\[Lambda]^2+Cosh[\[Lambda]*x]^(-4)*f[Tanh[\[Lambda]*x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.11 problem 11
Internal problem ID [9903]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

x2y′ − x2y2 − f(a ln(x) + b)− 1
4 = 0

7 Solution by Maple� �
dsolve(x^2*diff(y(x),x)=x^2*y(x)^2+f(a*ln(x)+b)+1/4,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x^2*y'[x]==x^2*y[x]^2+f[a*Log[x]+b]+1/4,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.12 problem 12
Internal problem ID [9904]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − f(cot (λx))
sin (λx)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+sin(lambda*x)^(-4)*f(cot(lambda*x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+Sin[\[Lambda]*x]^(-4)*f[Cot[\[Lambda]*x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.13 problem 13
Internal problem ID [9905]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 − f(tan (λx))
cos (λx)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+cos(lambda*x)^(-4)*f(tan(lambda*x)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+Cos[\[Lambda]*x]^(-4)*f[Tan[\[Lambda]*x]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.21.14 problem 14
Internal problem ID [9906]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.2. Riccati Equation. subsection 1.2.9. Some Transformations
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Solve

y′ − y2 − λ2 −
f
(

sin(λx+a)
sin(λx+b)

)
sin (λx+ b)4

= 0

7 Solution by Maple� �
dsolve(diff(y(x),x)=y(x)^2+lambda^2+sin(lambda*x+b)^(-4)*f(sin(lambda*x+a)/sin(lambda*x+b)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y'[x]==y[x]^2+\[Lambda]^2+Sin[\[Lambda]*x+b]^(-4)*f[Sin[\[Lambda]*x+a]/Sin[\[Lambda]*x+b]],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22 Chapter 1, section 1.3. Abel Equations of the
Second Kind. Form yy′ − y = f (x). subsection
1.3.1-2. Solvable equations and their solutions

Local contents
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54.22.1 problem 1
Internal problem ID [9907]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Solve

yy′ − y − A = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 30� �
dsolve(y(x)*diff(y(x),x)-y(x)=A,y(x), singsol=all)� �

y(x) = −A

(
LambertW

(
−e−1− c1

A
− x

A

A

)
+ 1
)

3 Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28� �
DSolve[y[x]*y'[x]-y[x]==A,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −A

(
1 + ProductLog

(
−e−

A+x+c1
A

A

))
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54.22.2 problem 2
Internal problem ID [9908]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − xA−B = 0

3 Solution by Maple
Time used: 0.552 (sec). Leaf size: 119� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x+B,y(x), singsol=all)� �
y(x) =

−
RootOf

(
_Z 2 − A+ e

RootOf
(
(xA+B)2

(
4
(
tanh2

(
ln(xA+B)

√
4A+1 +_Z

√
4A+1
2 +c1

√
4A+1

))
A+tanh2

(
ln(xA+B)

√
4A+1 +_Z

√
4A+1
2 +c1

√
4A+1

)
−4A+4 e_Z−1

))
+ _Z

)
(xA+B)

A

3 Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 88� �
DSolve[y[x]*y'[x]-y[x]==A*x+B,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
2ArcTan

( 2Ay(x)
Ax+B −1√
−4A− 1

)
√
−4A− 1

+ log
(
− Ay(x)2

(Ax+B)2 +
y(x)

Ax+B
+ 1
)

2A = log(Ax+B)
A

+ c1, y(x)
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54.22.3 problem 3
Internal problem ID [9909]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 2x
9 − A− B√

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 89� �
dsolve(y(x)*diff(y(x),x)-y(x)=-2/9*x+A+B*x^(-1/2),y(x), singsol=all)� �
y(x) =

−
A
(
9A

√
x − 2x 3

2 + 9B
)

3
(
A
√
x +RootOf

(
9A3

(∫ _Z 1
−2_a3B2+9_aA3−9A3d_a

)
+
∫
− 9A

2
(
9xA−2x2+9B

√
x
)dx+ c1

)
B

)
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3 Solution by Mathematica
Time used: 6.917 (sec). Leaf size: 415� �
DSolve[y[x]*y'[x]-y[x]==-2/9*x+A+B*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
6RootSum

[
8#16 − 72#14A− 36#14y(x)− 72#13B + 162#12A2

+ 162#12Ay(x) + 54#12y(x)2 + 324#1AB + 162#1By(x)− 81Ay(x)2 + 162B2

−27y(x)3&,
−2#13 log

(√
x −#1

)
+ 9#1A log

(√
x −#1

)
+ 9B log

(√
x −#1

)
+ 9#1y(x) log

(√
x −#1

)
8#15 − 48#13A− 24#13y(x)− 36#12B + 54#1A2 + 54#1Ay(x) + 18#1y(x)2 + 54AB + 27By(x)

&
]

+
∫ y(x)

1

(
162K[1]

8x3 − 72Ax2 − 36K[1]x2 − 72Bx3/2 + 162A2x+ 54K[1]2x+ 162AK[1]x+ 324AB
√
x + 162BK[1]

√
x − 27K[1]3 + 162B2 − 81AK[1]2

+ 162K[1]
−8x3 + 72Ax2 + 36K[1]x2 + 72Bx3/2 − 162A2x− 54K[1]2x− 162AK[1]x− 324AB

√
x − 162BK[1]

√
x + 27K[1]3 − 162B2 + 81AK[1]2

)
dK[1] = c1, y(x)

]

12570



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.4 problem 4
Internal problem ID [9910]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 2A
(√

x + 4A+ 3A2
√
x

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 109� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*A*(x^(1/2)+4*A+3*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

+

4

√
− A2

y(x) arctanh


√
− A2

y(x)
(
3A+

√
x
)

√
−3A2 − 4A

√
x − x+ y(x)

y(x) A

−

√
−6A2 − 8A

√
x − 2x+ 2y(x)
y(x)

√
2

√
− A2

y(x)
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*A*(x^(1/2)+4*A+3*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12571



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.5 problem 5
Internal problem ID [9911]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − xA− B

x
+ B2

x3 = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 171� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x+B/x-B^2*x^(-3),y(x), singsol=all)� �
c1

+

(−y(x)B x2 −B2x)

∫ − x2
2xy(x)+2B e

2 arctanh
(

4A_a−1√
4A+1

)
√
4A+1 (

4A_a2−2_a−1
)

_a2 d_a

+ 2 e−
2 arctanh

(
2Ax2+xy(x)+B√
4A+1 (xy(x)+B)

)
√
4A+1 (Ax4 + y(x)x3 + (−y(x)2 +B)x2 − 2Bxy(x)−B2) y(x)

x (xy(x) +B)
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*x+B/x-B^2*x^(-3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.6 problem 6
Internal problem ID [9912]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − Axk−1 + kB xk − k B2x2k−1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^(k-1)-k*B*x^k+k*B^2*x^(2*k-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*x^(k-1)-k*B*x^k+k*B^2*x^(2*k-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.7 problem 7
Internal problem ID [9913]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A

x
+ A2

x3 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 117� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^(-1)-A^2*x^(-3),y(x), singsol=all)� �
y(x)

=

(
c1x

2 − A eRootOf
(
2_ZA e2_Z−x2e2_Z+2c1x2e_Z−c21x

2−2A e2_Z+2Ac1e_Z)) e−RootOf
(
2_ZA e2_Z−x2e2_Z+2c1x2e_Z−c21x

2−2A e2_Z+2Ac1e_Z)
x

3 Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 63� �
DSolve[y[x]*y'[x]-y[x]==A*x^(-1)-A^2*x^(-3),y[x],x,IncludeSingularSolutions -> True]� �

Solve

x2

− 1
A

+
2x2 log

(
x2

A+xy(x)

)
+ 2A− c1x

2 + 2xy(x)

(A− x2 + xy(x))2

 = 0, y(x)
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54.22.8 problem 8
Internal problem ID [9914]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − y − A−B e− 2x
A = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 76� �
dsolve(y(x)*diff(y(x),x)-y(x)=A+B*exp(-2*x/A),y(x), singsol=all)� �

c1 − 2 arctan

 y(x) + A

y(x)

√
−AB e− 2x

A − (y(x) + A)2

y(x)2

A− 2

√
−AB e− 2x

A − (y(x) + A)2

y(x)2 y(x)

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A+B*Exp[-2*x/A],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.9 problem 9
Internal problem ID [9915]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − y − A
(
e 2x

A − 1
)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 82� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*(exp(2*x/A)-1),y(x), singsol=all)� �

c1 + 2A arctan

 A− y(x)

y(x)

√
A2e 2x

A − (A− y(x))2

y(x)2

+ 2y(x)

√
A2e 2x

A − (A− y(x))2

y(x)2 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*(Exp[2*x/A]-1),y[x],x,IncludeSingularSolutions -> True]� �
{}
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54.22.10 problem 10
Internal problem ID [9916]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y + 2m+ 2
(3 +m)2

− Axm = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-(2*(m+1))/(m+3)^2+A*x^m,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-(2*(m+1))/(m+3)^2+A*x^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.11 problem 11
Internal problem ID [9917]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 2x
9 − 6A2

(
1 + 2A√

x

)
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 628� �
dsolve(y(x)*diff(y(x),x)-y(x)=-2/9*x+6*A^2*(1+2*A*x^(-1/2)),y(x), singsol=all)� �

−
108A3 ln

(
−108A3+54A2

√
x −2x

3
2+9Ay(x)+3y(x)

√
x

3Ay(x)

)
− 108A3 ln

(
−108A3+54A2

√
x −2x

3
2−18Ay(x)+3y(x)

√
x

6Ay(x)

)
+ 54A2 ln

(
−108A3+54A2

√
x −2x

3
2+9Ay(x)+3y(x)

√
x

3Ay(x)

)√
x − 54A2 ln

(
−108A3+54A2

√
x −2x

3
2−18Ay(x)+3y(x)

√
x

6Ay(x)

)√
x − 2 ln

(
−108A3+54A2

√
x −2x

3
2+9Ay(x)+3y(x)

√
x

3Ay(x)

)
x

3
2 + 2 ln

(
−108A3+54A2

√
x −2x

3
2−18Ay(x)+3y(x)

√
x

6Ay(x)

)
x

3
2 + 9A ln

(
−108A3+54A2

√
x −2x

3
2+9Ay(x)+3y(x)

√
x

3Ay(x)

)
y(x)− 9A ln

(
−108A3+54A2

√
x −2x

3
2−18Ay(x)+3y(x)

√
x

6Ay(x)

)
y(x) + 3 ln

(
−108A3+54A2

√
x −2x

3
2+9Ay(x)+3y(x)

√
x

3Ay(x)

)√
x y(x)− 3 ln

(
−108A3+54A2

√
x −2x

3
2−18Ay(x)+3y(x)

√
x

6Ay(x)

)√
x y(x)− 27Ay(x)

3
(
108A3 + 54A2

√
x − 2x 3

2 + 9Ay(x) + 3y(x)
√
x
)

− 9A2

9A2 − x
+ ln (9A2 − x)

6 − ln (36A2 − x)
6 +

ln
(
3A+

√
x
)

6 − 3A
2
(
3A+

√
x
)

+
ln
(
6A+

√
x
)

6 −
ln
(
3A−

√
x
)

6 + 3A
2
(
3A−

√
x
) − ln

(
6A−

√
x
)

6 − c1 = 0
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3 Solution by Mathematica
Time used: 7.8 (sec). Leaf size: 488� �
DSolve[y[x]*y'[x]-y[x]==-2/9*x+6*A^2*(1+2*A*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �

Solve



22/3

−
6
(
6A−

√
x
)(

3A+
√
x
)2

y(x) −9
√
x

3√
A3

+ 54


6

(
6A−

√
x
)(

3A+
√
x
)2

+9
√
x y(x)

3√
A3 y(x)

+ 27



−

(
3
(
3

3√
A3 +

√
x
)
y(x)+2

(
6A−

√
x
)(

3A+
√
x
)2
)

log

 1
272

2/3


−

6
(
6A−

√
x
)(

3A+
√
x
)2

y(x) −9
√
x

3√
A3

+54




9

3√
A3 y(x)

+

2
(
6A−

√
x
)(

3A+
√
x
)2

+3
√
x y(x)

9
3√
A3 y(x)

+ 1

 log

 1
272

2/3

6
(
6A−

√
x
)(

3A+
√
x
)2

+9
√
x y(x)

3√
A3 y(x)

+ 27

− 3


6561


(
2
(
6A−

√
x
)(

3A+
√
x
)2

+3
√
x y(x)

)3

729A3y(x)3 + −
6
(
6A−

√
x
)(

3A+
√
x
)2

y(x) −9
√
x

9
3√
A3

− 2


=

22/3(A3)2/3
(

9A
3A+

√
x

+ 2 tanh−1
(

1
3 −

2
√
x

9A

))
9A2

+ c1, y(x)
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54.22.12 problem 12
Internal problem ID [9918]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 2(m− 1)
(m− 3)2

−
2A
(
m(3 +m)

√
x + (4m2 + 3m+ 9)A+ 3m(3+m)A2√

x

)
(m− 3)2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*(m-1)/(m-3)^2+2*A/(m-3)^2*(m*(m+3)*x^(1/2)+(4*m^2+3*m+9)*A+3*m*(m+3)*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*(m-1)/(m-3)^2+2*A/(m-3)^2*(m*(m+3)*x^(1/2)+(4*m^2+3*m+9)*A+3*m*(m+3)*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.13 problem 13
Internal problem ID [9919]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − (2m+ 1)x
4m2 − A

x
+ A2

x3 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 165� �
dsolve(y(x)*diff(y(x),x)-y(x)=(2*m+1)/(4*m^2)*x+A*1/x-A^2*1/(x^3),y(x), singsol=all)� �
c1

+
y(x)2−

m
m+1

(
−2y(x)mx−2Am−x2

2xy(x)+2A

) 1
m+1 (xy(x) + A)

( (
−2x2+2xy(x)+2A

)
m−x2

xy(x)+A

) 2m+1
m+1 −

(∫ − x2
2xy(x)+2A ((2_a+1)m+_a)

2m+1
m+1 (−m+_a)

1
m+1

_a2 d_a
)
Ax

x
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==(2*m+1)/(4*m^2)*x+A*1/x-A^2*1/(x^3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.14 problem 14
Internal problem ID [9920]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − 4x
9 − 2Ax2 − 2x3A2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 177� �
dsolve(y(x)*diff(y(x),x)-y(x)=4/9*x+2*A*x^2+2*A^2*x^3,y(x), singsol=all)� �
c1

−

27

√
3 Ay(x)

(
xA+ 1

3

)(A
( 2
9+A2x2+(−y(x)+x)A

)(
Ax2+x

3+y(x)
)( 1

3+(x−3y(x))A
)2

) 1
4

−

∫ (3xA+1)2
1+(3x−9y(x))A

(_a2−1
) 1
4√

_a d_a


√

(3xA+ 1)2

1 + (3x− 9y(x))A
( 1
3+(x−3y(x))A

)
9


√

(3xA+ 1)2

1 + (3x− 9y(x))A (1 + (3x− 9y(x))A)

= 0
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3 Solution by Mathematica
Time used: 1.999 (sec). Leaf size: 170� �
DSolve[y[x]*y'[x]-y[x]==4/9*x+2*A*x^2+2*A^2*x^3,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 4

√
(−9Ay(x) + 3Ax+ 1)2

(3Ax+ 1)4 − 1


(−9Ay(x) + 3Ax+ 1)Hypergeometric2F1

(
1
2 ,

3
4 ,

3
2 ,

(−9Ay(x)+3Ax+1)2
(3Ax+1)4

)
2 4
√
3 (3Ax+ 1)

√
(3Ax+ 1)2 4

√
A (6(3Ax+ 1)y(x)− 27Ay(x)2 + x(3Ax+ 2)(3Ax+ 1)2)

(3Ax+ 1)4

+
√

(3Ax+ 1)2

+ c1 = 0, y(x)
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54.22.15 problem 15
Internal problem ID [9921]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 3x
16 − 5A

x
1
3
+ 12A2

x
5
3

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-3/16*x+5*A*x^(-1/3)-12*A^2*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-3/16*x+5*A*x^(-1/3)-12*A^2*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.16 problem 16
Internal problem ID [9922]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 57� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*1/x,y(x), singsol=all)� �

c1 +
− erf

(
(−y(x)+x)

√
2

2
√
−A

)√
2

√
π x− 2 e

(−y(x)+x)2
2A

√
−A

x
= 0

3 Solution by Mathematica
Time used: 0.475 (sec). Leaf size: 64� �
DSolve[y[x]*y'[x]-y[x]==A*1/x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

− x√
A

= 2e
(x−y(x))2

2A

√
2π Erfi

(
y(x)−x√
2
√
A

)
+ 2c1

, y(x)
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54.22.17 problem 17
Internal problem ID [9923]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + x

4 −
A

(√
x + 5A+ 3A2√

x

)
4 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 254� �
dsolve(y(x)*diff(y(x),x)-y(x)=-1/4*x+1/4*A*(x^(1/2)+5*A+3*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

−

3

−
2A

∫ 6A
√
x −2x+3y(x)

12A2−4A
√
x +2y(x) e

− 2
2_a+1

√
2_a + 1√

2_a − 3
d_a

(6A2−2A
√
x +y(x)

)√
−

(
3A−

√
x
)2

6A2 − 2A
√
x + y(x)

3 +

(
3A−

√
x
)
e

−6A2+2A
√
x −y(x)

3A2+2A
√
x −x+2y(x)

√
3A2 + 2A

√
x − x+ 2y(x)

6A2 − 2A
√
x + y(x)

y(x)

3


√
−

(
3A−

√
x
)2

6A2 − 2A
√
x + y(x)

(
6A2 − 2A

√
x + y(x)

)
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-1/4*x+1/4*A*(x^(1/2)+5*A+3*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.18 problem 18
Internal problem ID [9924]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − 2a2√
8a2 + x2

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 720� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*a^2/sqrt(x^2+8*a^2),y(x), singsol=all)� �
c1

+

128
√
π

√
−
√
8a2 + x2 x+ 4a2 + x2

√
2
((

−33a4x
64 + y(x)a4

4 − 23a2x3

128 + 21a2x2y(x)
128 − x5

128 +
y(x)x4

128

)√
8a2 + x2 + a6 + 75a4x2

64 − 25a4xy(x)
32 + 27a2x4

128 − 25a2x3y(x)
128 + x6

128 −
x5y(x)
128

)
erf

 328(−y(x)+x)
((

− 8
41a

6− 27
82a

4x2− 25
328a

2x4− 1
328x

6)√8a2 + x2 +x
(
a6+ 25

41a
4x2+ 29

328a
2x4+ 1

328x
6))√2√

−
√
8a2 + x2 x+ 4a2 + x2

(
(−132x a5−46a3x3−2a x5)

√
8a2 + x2 +256a7+300a5x2+54a3x4+2a x6

)
+ 512 e

−
(−y(x)+x)2

(
−64

√
8a2+x2 a6−108

√
8a2+x2 a4x2−25

√
8a2+x2 a2x4−

√
8a2+x2 x6+328a6x+200a4x3+29a2x5+x7

)2
2
(
128a6+150a4x2−66

√
8a2+x2 a4x+27a2x4−23

√
8a2+x2 a2x3+x6−

√
8a2+x2 x5

)2
a2
(
−
√
8a2+x2 x+4a2+x2

) (
−33x

(
a4+ 23

66a
2x2+ 1

66x
4)√8a2 + x2

64 + a6 + 75a4x2

64 + 27a2x4

128 + x6

128

)
a

√
−
√
8a2 + x2 x+ 4a2 + x2

(
(−66a4x+ 32y(x)a4 − 23a2x3 + 21a2x2y(x)− x5 + y(x)x4)

√
8a2 + x2 + 128a6 + 150a4x2 − 100a4xy(x) + 27a2x4 − 25a2x3y(x) + x6 − x5y(x)

)
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*a^2/Sqrt[x^2+8*a^2],y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12587



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.19 problem 19
Internal problem ID [9925]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 2x− A

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 169� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*x+A*x^(-2),y(x), singsol=all)� �
c1

+

−6
√
3 arctanh


√

(A2)
1
3 x

A
(2x−y(x))√

(A2)
1
3 (4x3 − 4y(x)x2 + y(x)2x+ 2A)

Ay(x)2 y(x)

Ax

√
(A2)

1
3 x

A
+

√
(A2)

1
3 (4x3 − 4y(x)x2 + y(x)2x+ 2A)

Ay(x)2 y(x) (−2x3 − y(x)x2 + y(x)2x+ 2A)
√
3

x

√
(A2)

1
3 x

A
= 0
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3 Solution by Mathematica
Time used: 1.414 (sec). Leaf size: 233� �
DSolve[y[x]*y'[x]-y[x]==2*x+A*x^(-2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 =

−
i

√
−2A+ 4x3 − 4x2y(x) + xy(x)2

A

(
−6

√
A x3/2 sinh−1

(√
x (2x−y(x))√
2
√
A

)
+ x2(−y(x))

√
2A+ 4x3 − 4x2y(x) + xy(x)2

A
+ xy(x)2

√
2A+ 4x3 − 4x2y(x) + xy(x)2

A
+ 2(A− x3)

√
2A+ 4x3 − 4x2y(x) + xy(x)2

A

)

4
√
A x3/2

√
2A+ 4x3 − 4x2y(x) + xy(x)2

A

, y(x)
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54.22.20 problem 20
Internal problem ID [9926]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 6X
25 −

2A
(
2
√
x + 19A+ 6A2√

x

)
25 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-6/25*X+2/25*A*(2*x^(1/2)+19*A+6*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-6/25*X+2/25*A*(2*x^(1/2)+19*A+6*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.21 problem 21
Internal problem ID [9927]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − 3x
8 − 3

√
a2 + x2

8 + a2

16
√
a2 + x2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=3/8*x+3/8*sqrt(x^2+a^2)-a^2/(16*sqrt(x^2+a^2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==3/8*x+3/8*Sqrt[x^2+a^2]-a^2/(16*Sqrt[x^2+a^2]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.22 problem 22
Internal problem ID [9928]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 4x
25 − A√

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 165� �
dsolve(y(x)*diff(y(x),x)-y(x)=-4/25*x+A*x^(-1/2),y(x), singsol=all)� �
c1

+

4
(
10xA−4

√
Ax

3
2 x+5

√
Ax

3
2 y(x)

)(
10xA+4

√
Ax

3
2 x−5

√
Ax

3
2 y(x)

)
(4x−5y(x))

(
150A

√
x −16x2+40xy(x)−25y(x)2

)
A2x

3
2

(
100A

√
x −16x2+40xy(x)−25y(x)2

) − 5000A

(
100A

√
x −16x2+40xy(x)−25y(x)2√

x A

) 3
2 √

Ax
3
2

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-4/25*x+A*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.23 problem 23
Internal problem ID [9929]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 9x
100 − A

x
5
3
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 551� �
dsolve(y(x)*diff(y(x),x)-y(x)=-9/100*x+A*x^(-5/3),y(x), singsol=all)� �
c1

+
1614006000000000

(
−110y(x)8

3321 + A3
)
y(x)2x 22

3 − 2111592240000000
(
−2750y(x)8

36207 + A3
)
y(x)x 25

3 − 571536000000000y(x)3
(
−25y(x)8

1323 + A3
)
x

19
3 − 1930902300000000A

(
1400y(x)8

8829 + A3
)
x

20
3 + 204120000000000

(
−25y(x)8

5103 + A3
)
y(x)4x 16

3 + 583200000000000A3x
13
3 y(x)5 − 291600000000000A4x

11
3 y(x)3 − 97629963228000Ax

41
3 y(x) + 395168898780000Ax

38
3 y(x)2 − 895371796800000Ax

35
3 y(x)3 + 1205308188000000Ax

32
3 y(x)4 − 892820880000000Ax

29
3 y(x)5 + 165337200000000Ax

26
3 y(x)6 + 314928000000000Ax

23
3 y(x)7 + 1629752400000000A2x9y(x)3 − 531441000000000A2x8y(x)4 + 52488000000000A2x7y(x)5 − 417960000000000A2x6y(x)6 + 453600000000000A2x5y(x)7 − 135000000000000A2x4y(x)8 − 540000000000000A3x

10
3 y(x)6 − 1215000000000000A4x

8
3y(x)4 + 1968300000000000A5x4 − 140762777670000A2x12 + 3765727153080x 49

3 y(x)− 23012777046600x 46
3 y(x)2 + 85232507580000x 43

3 y(x)3 − 213081268950000x 40
3 y(x)4 + 378811144800000x 37

3 y(x)5 − 491051484000000x 34
3 y(x)6 + 467668080000000x 31

3 y(x)7 + (−324769500000000y(x)8 + 818419140000000A3)x 28
3 + (−1702736964000000A2x10 − 1458000000000000A5x2) y(x)2 + (792059666400000A2x11 − 874800000000000A5x3) y(x)− 282429536481x 52

3 − 729000000000000A6x
4
3 + 2283228000000000A

(
1100y(x)8
21141 + A3

)
y(x)x 17

3 + 1093500000000000
(
−4y(x)8

243 + A3
)
Ay(x)2x 14

3 + 10460353203000Ax
44
3

729x 28
3 − 9720x 25

3 y(x) + 27000x 22
3 y(x)2 − 28000x 19

3 y(x)3 + 10000x 16
3 y(x)4 − 16200Ax

20
3 + 108000Ax

17
3 y(x) + 60000Ax

14
3 y(x)2 + 90000x4A2

= 0

3 Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 7909� �
DSolve[y[x]*y'[x]-y[x]==-9/100*x+A*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Too large to display
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54.22.24 problem 24
Internal problem ID [9930]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

2A
(
5
√
x + 34A+ 15A2√

x

)
49 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 274� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+2/49*A*(5*x^(1/2)+34*A+15*A^2*x^(-1/2)),y(x), singsol=all)� �
(
3A−

√
x
) (

36A4 + 120A3√x − 80Ax
3
2 + 52A2x+ 84A2y(x) + 140A

√
x y(x) + 16x2 − 56xy(x) + 49y(x)2

)
y(x)

8
(

15A2+4A
√
x −3x+7y(x)

6A2−2A
√
x +y(x)

) 3
2

√
−

(
3A−

√
x
)2

6A2 − 2A
√
x + y(x)

(
6A2 − 2A

√
x + y(x)

)3
A

−

(
54A2 + 6A

√
x − 8x+ 21y(x)

)√
−
2
(
9A2 − 6A

√
x + x

)
6A2 − 2A

√
x + y(x)

√
2

12
(
6A2 − 2A

√
x + y(x)

)√15A2 + 4A
√
x − 3x+ 7y(x)

6A2 − 2A
√
x + y(x)

+ c1 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+2/49*A*(5*x^(1/2)+34*A+15*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.25 problem 25
Internal problem ID [9931]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

A

(
25

√
x + 41A+ 10A2√

x

)
98 = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 1093� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+1/98*A*(25*x^(1/2)+41*A+10*A^2*x^(-1/2)),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+1/98*A*(25*x^(1/2)+41*A+10*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.26 problem 26
Internal problem ID [9932]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 2x
9 − A√

x
= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 152� �
dsolve(y(x)*diff(y(x),x)-y(x)=-2/9*x+A*x^(-1/2),y(x), singsol=all)� �
y(x) =

−
2 6 1

3
√
3
(
−2x 3

2 + 9A
)

3
√
x

3
√
3
(

A

x
3
2

) 1
3 − 9

(
A

x
3
2

) 1
3 tan

RootOf

−18
√
3 6 1

3

∫
(

A

x
3
2

) 2
3 √

x

−2x
3
2+9A

dx

−
√
3 ln

(
−4

√
3 (tan3(_Z))−(tan4(_Z))+12

√
3 tan(_Z)−18(tan2(_Z))−9

tan4(_Z)+2(tan2(_Z))+1

)
+ 12

√
3 c1 + 12_Z


+ 26 1

3
√
3
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3 Solution by Mathematica
Time used: 0.77 (sec). Leaf size: 282� �
DSolve[y[x]*y'[x]-y[x]==-2/9*x+A*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �

Solve

log
(
9A2/3 + 3 3

√
6 3√

A
√
x

+62/3x
)
+2

√
3 ArcTan


−

6
3
√
6
(
9A−2x3/2+3

√
x y(x)

)
3√
A y(x)

− 27

27
√
3

+2
√
3 ArcTan


2

3
√
6
√
x

3√
A

+ 3

3
√
3

+2 log
(

1
27

(
27−

3 3
√
6
(
9A− 2x3/2 + 3

√
x y(x)

)
3√
A y(x)

))
= log

(
1
81

(
62/3

(
9A− 2x3/2 + 3

√
x y(x)

)2
A2/3y(x)2 +

9 3
√
6
(
9A− 2x3/2 + 3

√
x y(x)

)
3√
A y(x)

+81
))

+2 log
(
3 3√

A − 3
√
6
√
x
)
+6c1, y(x)
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54.22.27 problem 27
Internal problem ID [9933]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 5x
36 − A

x
7
5
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-5/36*x+A*x^(-7/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-5/36*x+A*x^(-7/5),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.28 problem 28
Internal problem ID [9934]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

6A
(
−3

√
x + 23A+ 12A2√

x

)
49 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+6/49*A*(-3*x^(1/2)+23*A+12*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+6/49*A*(-3*x^(1/2)+23*A+12*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.29 problem 29
Internal problem ID [9935]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 30x
121 −

3A
(
21

√
x + 35A+ 6A2√

x

)
242 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-30/121*x+3/242*A*(21*x^(1/2)+35*A+6*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-30/121*x+3/242*A*(21*x^(1/2)+35*A+6*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.30 problem 30
Internal problem ID [9936]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 3x
16 − A

x
5
3
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 8477� �
dsolve(y(x)*diff(y(x),x)-y(x)=-3/16*x+A*x^(-5/3),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-3/16*x+A*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.31 problem 31
Internal problem ID [9937]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

4A
(
−10

√
x + 27A+ 10A2√

x

)
49 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+4/49*A*(-10*x^(1/2)+27*A+10*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+4/49*A*(-10*x^(1/2)+27*A+10*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.32 problem 32
Internal problem ID [9938]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A√
x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 159� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^(-1/2),y(x), singsol=all)� �

c1 +
−2 2

3

(
−A2x

3
2

) 1
3 AiryAi

(
2
1
3
(
−A2x

3
2
) 2

3 (−y(x)+x)
2A2x

)
− 2AiryAi

(
1,

2
1
3
(
−A2x

3
2
) 2

3 (−y(x)+x)
2A2x

)
A

2 2
3

(
−A2x

3
2

) 1
3 AiryBi

(
2
1
3
(
−A2x

3
2
) 2

3 (−y(x)+x)
2A2x

)
+ 2AiryBi

(
1,

2
1
3
(
−A2x

3
2
) 2

3 (−y(x)+x)
2A2x

)
A

= 0
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3 Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 139� �
DSolve[y[x]*y'[x]-y[x]==A*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
−1 22/3

√
x AiryAi

( (
− 1

2
)2/3(x−y(x))
A2/3

)
+ 2 3√

A AiryAiPrime
( (

− 1
2
)2/3(x−y(x))
A2/3

)
3
√
−1 22/3

√
x Bi

( (
− 1

2
)2/3(x−y(x))
A2/3

)
+ 2 3√

A Bi′
( (

− 1
2
)2/3(x−y(x))
A2/3

)

+ c1 = 0, y(x)
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54.22.33 problem 33
Internal problem ID [9939]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 197� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^(-2),y(x), singsol=all)� �
c1

+
−2 1

3A(−y(x) + x)AiryAi
(
−
(
x3−2y(x)x2+y(x)2x+2A

)
2
2
3

4(−A2)
1
3 x

)
+ 2AiryAi

(
1,−

(
x3−2y(x)x2+y(x)2x+2A

)
2
2
3

4(−A2)
1
3 x

)
(−A2)

2
3

2 1
3A (−y(x) + x)AiryBi

(
− (x3−2y(x)x2+y(x)2x+2A)2

2
3

4(−A2)
1
3 x

)
− 2AiryBi

(
1,− (x3−2y(x)x2+y(x)2x+2A)2

2
3

4(−A2)
1
3 x

)
(−A2)

2
3

= 0

3 Solution by Mathematica
Time used: 0.581 (sec). Leaf size: 201� �
DSolve[y[x]*y'[x]-y[x]==A*x^(-2),y[x],x,IncludeSingularSolutions -> True]� �

Solve


Ai′
(

x3−2y(x)x2+y(x)2x+2A

2
3
√
2 A2/3x

)
−

(x−y(x))Ai
(

x3−2y(x)x2+y(x)2x+2A

2
3
√
2 A2/3x

)

22/3
3√
A

Bi′
(

x3−2y(x)x2+y(x)2x+2A

2
3
√
2 A2/3x

)
−

(x−y(x))Bi
(

x3−2y(x)x2+y(x)2x+2A

2
3
√
2 A2/3x

)

22/3
3√
A

+ c1 = 0, y(x)


12605



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.34 problem 34
Internal problem ID [9940]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A(n+ 2)
(√

x + 2(n+ 2)A+ (n+ 1) (n+ 3)A2
√
x

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 309� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*(n+2)*(x^(1/2)+2*(n+2)*A+(n+1)*(n+3)*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

+
A

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2
(n+ 2)BesselK

(
3+n
n+2 ,−

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2

)
− BesselK

(
1

n+2 ,−

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2

)(√
x + (n+ 1)A

)
A

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2
(n+ 2)BesselI

(
3+n
n+2 ,−

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2

)
+
(√

x + (n+ 1)A
)
BesselI

(
1

n+2 ,−

√
2 (n+ 2)A

√
x + A2 (n2 + 4n+ 3) + x− y(x)

(n+ 2)2A2

)
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*(n+2)*(x^(1/2)+2*(n+2)*A+(n+1)*(n+3)*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.35 problem 35
Internal problem ID [9941]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A(n+ 2)
(√

x + 2(n+ 2)A+ (3 + 2n)A2
√
x

)
= 0

3 Solution by Maple
Time used: 0.008 (sec). Leaf size: 359� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*(n+2)*(x^(1/2)+2*(n+2)*A+(2*n+3)*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

+

(
A

√
(n+ 1)2

(n+ 2)2
(n+ 2)−

√
x + (−n− 2)A

)
BesselK

(√
(n+ 1)2

(n+ 2)2
,−

√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

)
+ BesselK

(
1 +

√
(n+ 1)2

(n+ 2)2
,−

√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

)√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

A(n+ 2)(
−A

√
(n+ 1)2

(n+ 2)2
(n+ 2) +

√
x + (n+ 2)A

)
BesselI

(√
(n+ 1)2

(n+ 2)2
,−

√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

)
+ BesselI

(
1 +

√
(n+ 1)2

(n+ 2)2
,−

√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

)√
2 (n+ 2)A

√
x + (2n+ 3)A2 + x− y(x)
(n+ 2)2A2

A (n+ 2)

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*(n+2)*(x^(1/2)+2*(n+2)*A+(2*n+3)*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.36 problem 36
Internal problem ID [9942]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − A
√
x − 2A2 − B√

x
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 273� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^(1/2)+2*A^2+B*x^(-1/2),y(x), singsol=all)� �
c1

+

(√
A3 −B

A3 A− A−
√
x

)
BesselK

√A3 −B

A3 ,−

√
2A2

√
x + (−y(x) + x)A+B

A3

+ BesselK

1 +
√

A3 −B

A3 ,−

√
2A2

√
x + (−y(x) + x)A+B

A3

√2A2
√
x + (−y(x) + x)A+B

A3 A

(
−
√

A3 −B

A3 A+ A+
√
x

)
BesselI

√A3 −B

A3 ,−

√
2A2

√
x + (−y(x) + x)A+B

A3

+ BesselI

1 +
√

A3 −B

A3 ,−

√
2A2

√
x + (−y(x) + x)A+B

A3

√2A2
√
x + (−y(x) + x)A+B

A3 A

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==A*x^(1/2)+2*A^2+B*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.37 problem 37
Internal problem ID [9943]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − 2A2 + A
√
x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 156� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*A^2-A*x^(1/2),y(x), singsol=all)� �
c1

+

(
−2A+

√
x
)
BesselK

1,−

√
−2A

√
x − x+ y(x)

A2

+ BesselK

0,−

√
−2A

√
x − x+ y(x)

A2

√−2A
√
x − x+ y(x)

A2 A

(
−2A+

√
x
)
BesselI

1,

√
−2A

√
x − x+ y(x)

A2

+ ABesselI

0,

√
−2A

√
x − x+ y(x)

A2

√−2A
√
x − x+ y(x)

A2

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*A^2-A*x^(1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.38 problem 38
Internal problem ID [9944]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + x

4 −
6A
(√

x + 8A+ 5A2√
x

)
49 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/48*x+6/49*A*(x^(1/2)+8*A+5*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/48*x+6/49*A*(x^(1/2)+8*A+5*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.39 problem 39
Internal problem ID [9945]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 6x
25 −

6A
(
2
√
x + 7A+ 4A2√

x

)
25 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-6/25*x+6/25*A*(2*x^(1/2)+7*A+4*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-6/25*x+6/25*A*(2*x^(1/2)+7*A+4*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.40 problem 40
Internal problem ID [9946]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 3x
16 − 3A

x
1
3
+ 12A2

x
5
3

= 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 9138� �
dsolve(y(x)*diff(y(x),x)-y(x)=-3/16*x+3*A*x^(-1/3)-12*A^2*x^(-5/3),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-3/16*x+3*A*x^(-1/3)-12*A^2*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.41 problem 41
Internal problem ID [9947]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − 3x
8 − 3

√
b2 + x2

8 − 3b2

16
√
b2 + x2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=3/8*x+3/8*sqrt(x^2+b^2)+3*b^2/(16*sqrt(x^2+b^2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==3/8*x+3/8*Sqrt[x^2+b^2]+3*b^2/(16*Sqrt[x^2+b^2]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.42 problem 42
Internal problem ID [9948]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − 9x
32 − 15

√
b2 + x2

32 − 3b2

64
√
b2 + x2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=9/32*x+15/32*sqrt(x^2+b^2)+3*b^2/(64*sqrt(x^2+b^2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==9/32*x+15/32*Sqrt[x^2+b^2]+3*b^2/(64*Sqrt[x^2+b^2]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.43 problem 43
Internal problem ID [9949]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y + 3x
32 + 3

√
a2 + x2

32 − 15a2

64
√
a2 + x2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-3/32*x-3/32*sqrt(x^2+a^2)+15*a^2/(64*sqrt(x^2+a^2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-3/32*x-3/32*Sqrt[x^2+a^2]+15*a^2/(64*Sqrt[x^2+a^2]),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.44 problem 44
Internal problem ID [9950]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − Ax2 + 9
625A = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 195� �
dsolve(y(x)*diff(y(x),x)-y(x)=A*x^2-9/625*A^(-1),y(x), singsol=all)� �
c1

−

125

−
2
(

(25xA+3)
3
2

50xA−125Ay(x)+6

) 1
3
(6+(50x−125y(x))A)

∫ 2(25xA+3)
3
2

6+(50x−125y(x))A

(_a2−6
) 1
6

_a
1
3

d_a


125 + 2 5

6

(
−54+31250A3x3+

(
3750x2+37500xy(x)−46875y(x)2

)
A2+(−450x+4500y(x))A

(50xA−125Ay(x)+6)2

) 1
6
Ay(x)

√
25xA+ 3


(

(25xA+3)
3
2

6+(50x−125y(x))A

) 1
3

(12 + (100x− 250y(x))A)

= 0
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3 Solution by Mathematica
Time used: 1.458 (sec). Leaf size: 198� �
DSolve[y[x]*y'[x]-y[x]==A*x^2-9/625*A^(-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve



6

√
46875A2y(x)2 − 1500A(25Ax+ 3)y(x)− 2(25Ax− 3)(25Ax+ 3)2

(25Ax+ 3)3


(−125Ay(x)+50Ax+6) 2F1

(
1
2 ,

5
6 ;

3
2 ;

3(50Ax−125Ay(x)+6)2

2(25Ax+3)3

)
3
√
2
√
3 (25Ax+3)3/2 6

√
−46875A2y(x)2 + 1500A(25Ax+ 3)y(x) + 2(25Ax− 3)(25Ax+ 3)2

(25Ax+ 3)3

+
√
25Ax+ 3√

6


6
√
2

+ c1 = 0, y(x)
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54.22.45 problem 45
Internal problem ID [9951]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y + 6x
25 + Ax2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 160� �
dsolve(y(x)*diff(y(x),x)-y(x)=-6/25*x-A*x^2,y(x), singsol=all)� �
c1

+

(2x− 5y(x))
(∫ 10

√
−xA x

2x−5y(x)
(_a2−6

) 1
6

_a
1
3

d_a
)
−

5 2
1
6

(
− 50x3A

(2x−5y(x))2
− 12x2

(2x−5y(x))2
+ 60xy(x)

(2x−5y(x))2
− 75y(x)2

(2x−5y(x))2

) 1
6
10

2
3
√
−xA y(x)

2
(√

−xA x
2x−5y(x)

) 1
3

2x− 5y(x)
= 0
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3 Solution by Mathematica
Time used: 1.181 (sec). Leaf size: 162� �
DSolve[y[x]*y'[x]-y[x]==-6/25*x-A*x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve


c1 =

i
6

√
−2x2(25Ax+ 6) + 60xy(x)− 75y(x)2

Ax3

25Ax2 −
6
√
2 3
√
5 (2x−5y(x)) 2F1

(
1
2 ,

5
6 ;

3
2 ;−

3(2x−5y(x))2

50Ax3

)
6

√
2x2(25Ax+ 6)− 60xy(x) + 75y(x)2

Ax3


5 22/3

√
3 3
√
5
√
A x3/2

, y(x)
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54.22.46 problem 46
Internal problem ID [9952]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − 6x
25 + Ax2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 198� �
dsolve(y(x)*diff(y(x),x)-y(x)=6/25*x-A*x^2,y(x), singsol=all)� �
c1

−

125

−
2
(

(−25xA+6)
3
2

−50xA+125Ay(x)+12

) 1
3
(−12+(50x−125y(x))A)

∫− 2(−25xA+6)
3
2

−12+(50x−125y(x))A

(_a2−6
) 1
6

_a
1
3

d_a


125 + 5 1

32 5
6

(
−1250A3x3+

(
600x2+1500xy(x)−1875y(x)2

)
A2+(−72x−360y(x))A

(50xA−125Ay(x)−12)2

) 1
6
Ay(x)

√
−25xA+ 6


(
− (−25xA+6)

3
2

−12+(50x−125y(x))A

) 1
3

(−24 + (100x− 250y(x))A)

= 0
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3 Solution by Mathematica
Time used: 1.96 (sec). Leaf size: 189� �
DSolve[y[x]*y'[x]-y[x]==6/25*x-A*x^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve



3
√
5 6

√
−A (1875Ay(x)2 − 60(25Ax− 6)y(x) + 2x(6− 25Ax)2)

(25Ax− 6)3


(−125Ay(x)+50Ax−12) 2F1

(
1
2 ,

5
6 ;

3
2 ;−

3(−50Ax+125Ay(x)+12)2

2(25Ax−6)3

)
3
√
10

√
18− 75Ax (25Ax−6) 6

√
A (1875Ay(x)2 − 60(25Ax− 6)y(x) + 2x(6− 25Ax)2)

(25Ax− 6)3

+
√

1− 25Ax
6


6
√
2

+ c1 = 0, y(x)
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54.22.47 problem 47
Internal problem ID [9953]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 12x− A

x
5
2
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 119� �
dsolve(y(x)*diff(y(x),x)-y(x)=12*x+A*x^(-5/2),y(x), singsol=all)� �
c1

+
−168x 5

2
√
3 (4x− y(x)) hypergeom

([
−1

6 ,
1
2

]
,
[3
2

]
,−3x

3
2 (4x−y(x))2

4A

)
+ 32 2

3

(
48x

7
2−24y(x)x

5
2+3y(x)2x

3
2+4A

A

) 1
6 (

48x 7
2 − 24y(x)x 5

2 + 3y(x)2x 3
2 + 4A

)√
3√

−Ax
7
2

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==12*x+A*x^(-5/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.48 problem 48
Internal problem ID [9954]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 63x
4 − A

x
5
3
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=63/4*x+A*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==63/4*x+A*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.49 problem 49
Internal problem ID [9955]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 2x− 2A
(
10

√
x + 31A+ 30A2

√
x

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 196� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*x+2*A*(10*x^(1/2)+31*A+30*A^2*x^(-1/2)),y(x), singsol=all)� �

c1 −

(
3A+

√
x
)
2 1

3

(
12A2+10A

√
x +2x−y(x)

6A2+2A
√
x +y(x)

) 1
3
(

15A2+8A
√
x +x+y(x)

6A2+2A
√
x +y(x)

) 1
6

y(x)

4

√ (
3A+

√
x
)2

6A2 + 2A
√
x + y(x)

(
6A2 + 2A

√
x + y(x)

)
A

−

∫ 6A
√
x +2x−3y(x)

12A2+4A
√
x +2y(x) (_a + 1)

1
3 (2_a + 5)

1
6

√
2_a + 3

d_a

 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*x+2*A*(10*x^(1/2)+31*A+30*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.50 problem 50
Internal problem ID [9956]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 2x− 2A
(
−10

√
x + 19A+ 30A2

√
x

)
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*x+2*A*(-10*x^(1/2)+19*A+30*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*x+2*A*(-10*x^(1/2)+19*A+30*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.51 problem 51
Internal problem ID [9957]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 28x
121 −

2A
(
5
√
x + 106A+ 65A2√

x

)
121 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-28/121*x+2/121*A*(5*x^(1/2)+106*A+65*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-28/121*x+2/121*A*(5*x^(1/2)+106*A+65*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.52 problem 52
Internal problem ID [9958]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

A

(
5
√
x + 262A+ 65A2√

x

)
49 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 703� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+1/49*A*(5*x^(1/2)+262*A+65*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

+

6i


(((

5iA
√
3

3 + 3A
)√

x +
(
−25

6 iA
2 − 1

6ix
)√

3 + 10A2 − x+ 7y(x)
4

)√
−35A2 + 7A

√
x + 7i

√
3 xA
6 +

(
5A2 − 7y(x)

4 − 35iA2
√
3

3

)√
x + 175iA3

√
3

6 + 50A3 +
(
−8x+ 35y(x)

4

)
A+ x

3
2

)
hypergeom

[−4
3 ,−

1
6

]
,
[2
3

]
,

4i
(
5A−

√
x
)√

−35A2 + 7A
√
x

√
3

10i
(
A−

√
x
5

)√
3
√

−35A2 + 7A
√
x −120A2−36A

√
x +12x−21y(x)

−

175 hypergeom


[
− 1

3 ,
5
6
]
,
[ 5
3
]
,

4i
(
5A−

√
x
)√

−35A2 + 7A
√
x

√
3

10i

A−

√
x
5

√3
√

−35A2 + 7A
√
x −120A2−36A

√
x +12x−21y(x)


(( 2iA

√
3

35 + 3A
50

)√
x +

(
− 1

7 iA
2− 1

175 ix
)√3 − 3A2

10

)√
−35A2 + 7A

√
x +

(
i

√
3 − 3

2

)(
A−

√
x
5

)2

A


3


√
3 4 2

3

 i

(
5A−

√
x
)√

−35A2 + 7A
√
x

√
3

10i
(
A−

√
x
5

)√
3
√

−35A2 + 7A
√
x −120A2−36A

√
x +12x−21y(x)


1
3
(((−84iA

√
3 + 216A

)√
x + 420iA2

√
3 + 720A2 − 72x+ 126y(x)

)√
−35A2 + 7A

√
x + 2100

(
i

√
3 x
25 +

(
−2iA

√
3

5 − 18A
25

)√
x + iA2

√
3 − 12A2

5 + 6x
25 −

21y(x)
50

)
A

)
hypergeom

[−1, 16
]
,
[4
3

]
,

4i
(
5A−

√
x
)√

−35A2 + 7A
√
x

√
3

10i
(
A−

√
x
5

)√
3
√
−35A2 + 7A

√
x −120A2−36A

√
x +12x−21y(x)

+
((

63iA
√
3 − 180A

)√
x − 315iA2

√
3 + 450A2 + 18x

)√
−35A2 + 7A

√
x − 1575

(
A−

√
x
5

)2

A
(
i
√
3 + 2

)
= 0
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-28/121*x+2/121*A*(5*x^(1/2)+262*A+65*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.53 problem 53
Internal problem ID [9959]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y + 12x
49 − A

√
x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 127� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+A*x^(1/2),y(x), singsol=all)� �

c1 +
−7 14 1

3A
√
3 +

√
3 (4x−7y(x)) hypergeom

([ 1
2 ,

7
6
]
,
[ 3
2
]
, 3(4x−7y(x))2

196x
3
2 A

)(
196Ax

3
2 −48x2+168xy(x)−147y(x)2

Ax
3
2

) 1
6

7
√
x(

196Ax
3
2−48x2+168xy(x)−147y(x)2

Ax
3
2

) 1
6
√
A
√
x

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+A*x^(1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.54 problem 54
Internal problem ID [9960]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 6x− A

x4 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 310� �
dsolve(y(x)*diff(y(x),x)-y(x)=6*x+A*x^(-4),y(x), singsol=all)� �
c1

−
x

11
2 625 5

6243 1
6

(
− 2

x
3
2 (10x+5y(x))

) 4
3

A hypergeom
([1

6 ,
2
3

]
,
[5
3

]
,− 2A

3x3(2x+y(x))2

)
16 1

6

(
− 1

x
3
2 (2x+y(x))

) 5
3

2 2
3

(
x+ y(x)

2

)4 (12x5+12y(x)x4+3x3y(x)2+2A
x9(2x+y(x))6

) 1
6 − 360x 5

2

(
x5 + y(x)x4 + x3y(x)2

4 + A
6

)(
− 1

x
3
2 (2x+y(x))

) 5
3 (

x+ y(x)
2

)2
2 2

3 − 10
(
x+ y(x)

2

)
5 2

3

(
6x5 + 6y(x)x4 + 3x3y(x)2

2 + A
)(

− 2
5x

3
2 (2x+y(x))

) 2
3

y(x)

5
(

12x5+12y(x)x4+3x3y(x)2+2A
x3(2x+y(x))2

) 1
6
(
− 2

x
3
2 (10x+5y(x))

) 2
3
(
− 1

x
3
2 (2x+y(x))

) 5
3

(2x+ y(x))4 x 11
2

= 0

3 Solution by Mathematica
Time used: 1.206 (sec). Leaf size: 213� �
DSolve[y[x]*y'[x]-y[x]==6*x+A*x^(-4),y[x],x,IncludeSingularSolutions -> True]� �

Solve

c1 = i
(
−2A+12x5+12x4y(x)+3x3y(x)2

A

)5/6(
−10 25/6x5

2F1

(
1
6 ,

1
2 ;

3
2 ;−

3x3(2x+y(x))2
2A

)
− 5 25/6x4y(x) 2F1

(
1
6 ,

1
2 ;

3
2 ;−

3x3(2x+y(x))2
2A

)
+ A

(
2A+12x5+12x4y(x)+3x3y(x)2

A

)5/6)
2 3
√
2
√
3
√
A x5/2

(
2A+12x5+12x4y(x)+3x3y(x)2

A

)5/6 , y(x)
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.55 problem 55
Internal problem ID [9961]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 20x− A√
x

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=20*x+A*x^(-1/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==20*x+A*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.56 problem 56
Internal problem ID [9962]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 15x
4 − A

x7 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=15/4*x+A*x^(-7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==15/4*x+A*x^(-7),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.57 problem 57
Internal problem ID [9963]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 10x
49 −

2A
(
4
√
x + 61A+ 12A2√

x

)
49 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 202� �
dsolve(y(x)*diff(y(x),x)-y(x)=-10/49*x+2/49*A*(4*x^(1/2)+61*A+12*A^2*x^(-1/2)),y(x), singsol=all)� �

c1 −

(
3A+

√
x
)
2 1

3

(
3A2+16A

√
x +5x−7y(x)

6A2+2A
√
x +y(x)

) 5
6

y(x)

2
(

−24A2−2A
√
x +2x−7y(x)

12A2+4A
√
x +2y(x)

) 1
3

√ (
3A+

√
x
)2

6A2 + 2A
√
x + y(x)

(
6A2 + 2A

√
x + y(x)

)
A

−

∫ 6A
√
x +2x−3y(x)

12A2+4A
√
x +2y(x) (10_a + 1)

5
6

(_a − 2)
1
3
√
2_a + 3

d_a

 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-10/49*x+2/49*A*(4*x^(1/2)+61*A+12*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.58 problem 58
Internal problem ID [9964]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 −

2A
(√

x + 166A+ 55A2√
x

)
49 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 693� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+2/49*A*(x^(1/2)+166*A+55*A^2*x^(-1/2)),y(x), singsol=all)� �
c1

+

3i
√
6

(((5iA
√
6

3 + 3A
)√

x +
(1
6ix+ 25

6 iA
2)√6 − 10A2 + x− 7y(x)

4

)√
−35A2 − 7A

√
x − 7i

√
6 xA
6 +

(
5A2 − 7y(x)

4 − 35iA2
√
6

3

)√
x − 175iA3

√
6

6 − 50A3 +
(
8x− 35y(x)

4

)
A+ x

3
2

)
hypergeom

[−1,−1
6

]
,
[2
3

]
,

4i
(
5A+

√
x
)√

6
√

−35A2 − 7A
√
x

10i
√
6
(
A+

√
x
5

)√
−35A2 − 7A

√
x −120A2+36A

√
x +12x−21y(x)

+
((

−7A
2 − 5iA

√
6

2

)√
x +

(
−1

4ix− 25
4 iA

2)√6 − 35A2

2

)√
−35A2 − 7A

√
x +

175A
(
A+

√
x
5

)2(
i

√
6 −2

)
4

 4 2
3

 i

(
5A+

√
x
)√

6
√

−35A2 − 7A
√
x

10i
√
6
(
A+

√
x
5

)√
−35A2 − 7A

√
x −120A2+36A

√
x +12x−21y(x)


1
3
(((−56iA

√
6 + 144A

)√
x − 280iA2

√
6 − 480A2 + 48x− 84y(x)

)√
−35A2 − 7A

√
x − 1400A

(
i

√
6 x
25 +

(
2iA

√
6

5 + 18A
25

)√
x + iA2

√
6 − 12A2

5 + 6x
25 −

21y(x)
50

))
hypergeom

[−2
3 ,

1
6

]
,
[4
3

]
,

4i
(
5A+

√
x
)√

6
√
−35A2 − 7A

√
x

10i
√
6
(
A+

√
x
5

)√
−35A2 − 7A

√
x −120A2+36A

√
x +12x−21y(x)

+ 700 hypergeom

[13 , 76] , [73] , 4i
(
5A+

√
x
)√

6
√

−35A2 − 7A
√
x

10i
√
6
(
A+

√
x
5

)√
−35A2 − 7A

√
x −120A2+36A

√
x +12x−21y(x)

((( iA

√
6

25 − 6A
35

)√
x + iA2

√
6

5 − 3A2

7 − 3x
175

)√
−35A2 − 7A

√
x +

(
i
√
6 + 3

)
A

(
A+

√
x
5

)2
)

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+2/49*A*(x^(1/2)+166*A+55*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.59 problem 59
Internal problem ID [9965]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 4x
25 −

A

(
7
√
x + 49A+ 6A2√

x

)
50 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-4/25*x+1/50*A*(7*x^(1/2)+49*A+6*A^2*x^(-1/2)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-4/25*x+1/50*A*(7*x^(1/2)+49*A+6*A^2*x^(-1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.60 problem 60
Internal problem ID [9966]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 15x
4 − 6A

x
1
3
+ 3A2

x
5
3

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=15/4*x+6*A*x^(-1/3)-3*A^2*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==15/4*x+6*A*x^(-1/3)-3*A^2*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.61 problem 61
Internal problem ID [9967]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 3x
16 − A

x
1
3
− B

x
5
3
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-3/16*x+A*x^(-1/3)+B*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-3/16*x+A*x^(-1/3)+B*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.62 problem 62
Internal problem ID [9968]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 5x
36 − A

x
3
5
+ B

x
7
5
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-5/36*x+A*x^(-3/5)-B*x^(-7/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-5/36*x+A*x^(-3/5)-B*x^(-7/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12638



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.63 problem 63
Internal problem ID [9969]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − k√
Ax2 +Bx+ c

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=k*(A*x^2+B*x+c)^(-1/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==k*(A*x^2+B*x+c)^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12639
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54.22.64 problem 64
Internal problem ID [9970]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 12x
49 − 3A

(
1
49 +B

)√
x − 3A2

(
4
49 − 5B

2

)
−

15A3( 1
49 −

5B
4

)
4
√
x

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-12/49*x+3*A*(1/49+B)*x^(1/2)+3*A^2*(4/49-5/2*B)+15/4*A^3*(1/49-5/4*B)*x^(-1/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-12/49*x+3*A*(1/49+B)*x^(1/2)+3*A^2*(4/49-5/2*B)+15/4*A^3*(1/49-5/4*B)*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12640
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54.22.65 problem 65
Internal problem ID [9971]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 6x
25 −

4B2
(
(2− A)x 1

3 − 3B(2A+1)
2 + B2(1−3A)

x
1
3

− AB3

x
2
3

)
75 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 2367� �
dsolve(y(x)*diff(y(x),x)-y(x)=-6/25*x+4/75*B^2*((2-A)*x^(1/3)-3/2*B*(2*A+1)+B^2*(1-3*A)*x^(-1/3)-A*B^3*x^(-2/3)),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-6/25*x+4/75*B^2*((2-A)*x^(1/3)-3/2*B*(2*A+1)+B^2*(1-3*A)*x^(-1/3)-A*B^3*x^(-2/3)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12641
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54.22.66 problem 66
Internal problem ID [9972]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y − 3x
4 + 3Ax

1
3

2 − 3A2

4x 1
3
+ 27A4

625x 5
3
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=3/4*x-3/2*A*x^(1/3)+3/4*A^2*x^(-1/3)-27/625*A^4*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==3/4*x-3/2*A*x^(1/3)+3/4*A^2*x^(-1/3)-27/625*A^4*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12642
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54.22.67 problem 67
Internal problem ID [9973]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 6x
25 − 7Ax

1
3

5 − 31A2

3x 1
3

+ 100A4

3x 5
3

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-6/25*x+7/5*A*x^(1/3)+31/3*A^2*x^(-1/3)-100/3*A^4*x^(-5/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-6/25*x+7/5*A*x^(1/3)+31/3*A^2*x^(-1/3)-100/3*A^4*x^(-5/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12643



54.22. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.22.68 problem 68
Internal problem ID [9974]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 10x
49 − 13A2

5x 1
5

+ 7A3

20x 4
5
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-10/49*x+13/5*A^2*x^(-1/5)-7/20*A^3*x^(-4/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-10/49*x+13/5*A^2*x^(-1/5)-7/20*A^3*x^(-4/5),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12644
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54.22.69 problem 69
Internal problem ID [9975]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 33x
169 − 286A2

3x 5
11

+ 770A3

9x 13
11

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-33/169*x+286/3*A^2*x^(-5/11)-770/9*A^3*x^(-13/11),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-33/169*x+286/3*A^2*x^(-5/11)-770/9*A^3*x^(-13/11),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12645
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54.22.70 problem 70
Internal problem ID [9976]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y + 21x
100 −

7A2
(

123
x
1
7
+ 280A

x
5
7

− 400A2

x
9
7

)
9 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-21/100*x+7/9*A^2*(123*x^(-1/7)+280*A*x^(-5/7)-400*A^2*x^(-9/7)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-21/100*x+7/9*A^2*(123*x^(-1/7)+280*A*x^(-5/7)-400*A^2*x^(-9/7)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12646
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54.22.71 problem 71
Internal problem ID [9977]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 71.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y − ax− b xm = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=a*x+b*x^m,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==a*x+b*x^m,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12647
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54.22.72 problem 72
Internal problem ID [9978]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − y + (m+ 1)x
(m+ 2)2

− Ax2m+1 −B x3m+1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=-(m+1)/(m+2)^2*x+A*x^(2*m+1)+B*x^(3*m+1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==-(m+1)/(m+2)^2*x+A*x^(2*m+1)+B*x^(3*m+1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12648
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54.22.73 problem 73
Internal problem ID [9979]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − y − a2λ e2λx + a(bλ+ 1) eλx − b = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=a^2*lambda*exp(2*lambda*x)-a*(b*lambda+1)*exp(lambda*x)+b,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==a^2*\[Lambda]*Exp[2*\[Lambda]*x]-a*(b*\[Lambda]+1)*Exp[\[Lambda]*x]+b,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12649
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54.22.74 problem 74
Internal problem ID [9980]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − y − a2λ e2λx − eλxaλx− b eλx = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=a^2*lambda*exp(2*lambda*x)+a*lambda*x*exp(lambda*x)+b*exp(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==a^2*\[Lambda]*Exp[2*\[Lambda]*x]+a*\[Lambda]*x*Exp[\[Lambda]*x]+b*Exp[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.22.75 problem 75
Internal problem ID [9981]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − y − 2a2λ sin (2λx)− 2 sin (λx) a = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=2*a^2*lambda*sin(2*lambda*x)+2*a*sin(lambda*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==2*a^2*\[Lambda]*Sin[2*\[Lambda]*x]+2*a*Sin[\[Lambda]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12651
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54.22.76 problem 76
Internal problem ID [9982]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. Form yy′ − y = f(x).
subsection 1.3.1-2. Solvable equations and their solutions
Problem number: 76.
ODE order: 2.
ODE degree: 0.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − y − a2f ′(x)f ′′(x) + (f(x) + b)2 f ′′(x)
f ′(x)3 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-y(x)=a^2*diff(f(x),x)*diff(f(x),x$2)-(f(x)+b)^2/( diff(f(x),x)^3)*diff(f(x),x$2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-y[x]==a^2*f'[x]*f''[x]-(f[x]+b)^2/( (f'[x])^3)*f''[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12652
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54.23 Chapter 1, section 1.3. Abel Equations of the
Second Kind. subsection 1.3.2. Equations of
the form yy′ = f (x)y + 1
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54.23.1 problem 1
Internal problem ID [9983]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − (ax+ b) y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 191� �
dsolve(y(x)*diff(y(x),x)=(a*x+b)*y(x)+1,y(x), singsol=all)� �
c1

+
−2 1

3 (−a2)
1
3 (xa+ b)AiryAi

(
−2

2
3
(
a2x2+(2bx−2y(x))a+b2

)
4(−a2)

1
3

)
− 2AiryAi

(
1,−2

2
3
(
a2x2+(2bx−2y(x))a+b2

)
4(−a2)

1
3

)
a

2 1
3 (−a2)

1
3 (xa+ b)AiryBi

(
−2

2
3 (a2x2+(2bx−2y(x))a+b2)

4(−a2)
1
3

)
+ 2AiryBi

(
1,−2

2
3 (a2x2+(2bx−2y(x))a+b2)

4(−a2)
1
3

)
a

= 0

3 Solution by Mathematica
Time used: 0.535 (sec). Leaf size: 161� �
DSolve[y[x]*y'[x]==(a*x+b)*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

Solve


3
√
2 (ax+ b)Ai

(
(b+ax)2−2ay(x)

2
3
√
2 a2/3

)
− 2 3

√
a Ai′

(
(b+ax)2−2ay(x)

2
3
√
2 a2/3

)
3
√
2 (ax+ b)Bi

(
(b+ax)2−2ay(x)

2
3
√
2 a2/3

)
− 2 3

√
a Bi′

(
(b+ax)2−2ay(x)

2
3
√
2 a2/3

) + c1 = 0, y(x)
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54.23.2 problem 2
Internal problem ID [9984]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − y

(ax+ b)2
− 1 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 415� �
dsolve(y(x)*diff(y(x),x)=(a*x+b)^(-2)*y(x)+1,y(x), singsol=all)� �
c1

+
−a2 1

3 (xy(x)a2 + ay(x)b+ 1)AiryAi
(
−

(
− 1

2+x2
(
− y(x)2

2 +x

)
a4+3b

(
− y(x)2

3 +x

)
x a3+

((
− y(x)2

2 +3x
)
b2−xy(x)

)
a2+b

(
b2−y(x)

)
a

)
2
2
3

2(a2)
1
3 (xa+b)2

)
− 2AiryAi

(
1,−

(
− 1

2+x2
(
− y(x)2

2 +x

)
a4+3b

(
− y(x)2

3 +x

)
x a3+

((
− y(x)2

2 +3x
)
b2−xy(x)

)
a2+b

(
b2−y(x)

)
a

)
2
2
3

2(a2)
1
3 (xa+b)2

)
(a2)

2
3 (xa+ b)

a2 1
3 (xy(x)a2 + ay(x)b+ 1)AiryBi

(
−
(
− 1

2+x2
(
− y(x)2

2 +x
)
a4+3b

(
− y(x)2

3 +x
)
x a3+

((
− y(x)2

2 +3x
)
b2−xy(x)

)
a2+b(b2−y(x))a

)
2
2
3

2(a2)
1
3 (xa+b)2

)
+ 2AiryBi

(
1,−

(
− 1

2+x2
(
− y(x)2

2 +x
)
a4+3b

(
− y(x)2

3 +x
)
x a3+

((
− y(x)2

2 +3x
)
b2−xy(x)

)
a2+b(b2−y(x))a

)
2
2
3

2(a2)
1
3 (xa+b)2

)
(a2)

2
3 (xa+ b)

= 0
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3 Solution by Mathematica
Time used: 1.376 (sec). Leaf size: 561� �
DSolve[y[x]*y'[x]==(a*x+b)^(-2)*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 ay(x)(ax+ b)Ai
(

−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)
+ Ai

(
−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)
+ 22/3 3

√
a(ax+ b)3 Ai′

(
−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)
ay(x)(ax+ b)Bi

(
−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)
+ Bi

(
−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)
+ 22/3 3

√
a(ax+ b)3 Bi′

(
−2x3a4−6bx2a3+(b+ax)2y(x)2a2−6b2xa2−2b3a+2(b+ax)y(x)a+1

2
3
√
2 (a(b+ax)3)2/3

)

+ c1 = 0, y(x)
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54.23.3 problem 3
Internal problem ID [9985]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ −
(
a− 1

ax

)
y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 39� �
dsolve(y(x)*diff(y(x),x)=(a-1/(a*x))*y(x)+1,y(x), singsol=all)� �

y(x) =
a2x− RootOf

(
−e_Z − expIntegral (1,−_Z ) a2x+ c1a

2x
)

a

3 Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 37� �
DSolve[y[x]*y'[x]==(a-1/(a*x))*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
Ei(a(ax− y(x))) + c1 =

ea(ax−y(x))

a2x
, y(x)

]
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54.23.4 problem 4
Internal problem ID [9986]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, 2nd type, class B]]

Solve

yy′ − y√
ax+ b

− 1 = 0

3 Solution by Maple
Time used: 0.132 (sec). Leaf size: 171� �
dsolve(y(x)*diff(y(x),x)=(a*x+b)^(-1/2)*y(x)+1,y(x), singsol=all)� �

−

2 arctanh

 √
xa+ b y(x)a−xa−b√
(2a+ 1) (xa+ b)2

xa

√
(2a+ 1) (xa+ b)2

+ ln
(
ay(x)2

√
xa+ b − 2

√
xa+ b xa− 2y(x)ax− 2

√
xa+ b b− 2by(x)

)

−

2 arctanh

 √
xa+ b y(x)a−xa−b√
(2a+ 1) (xa+ b)2

 b

√
(2a+ 1) (xa+ b)2

− ln (xa+ b)
2 − c1 = 0
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3 Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 90� �
DSolve[y[x]*y'[x]==(a*x+b)^(-1/2)*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

Solve


−

2ArcTan


ay(x)√
ax+ b

−1

√
−2a− 1


√
−2a− 1

+ log
(
−ay(x)2

ax+b
+ 2y(x)√

ax+ b
+ 2
)

a
= log(ax+ b)

a

+ c1, y(x)
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54.23.5 problem 5
Internal problem ID [9987]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − 3y√
a x

3
2 + 8x

− 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 291� �
dsolve(y(x)*diff(y(x),x)=3*(a*x^(3/2)+8*x)^(-1/2)*y(x)+1,y(x), singsol=all)� �
c1

+

4

∫ −

√
2
√
x a+16

√
x
(
8+

√
x a

)
√
x ay(x)−4

√
x
(
8+

√
x a

) (_a2−1
) 1
4√

_a d_a


√√√√√√−

√
2
√
x a+ 16

√
x
(
8 +

√
x a

)
√
x ay(x)− 4

√
x
(
8 +

√
x a

) (√
x ay(x)− 4

√
x
(
8 +

√
x a

) )
+

−
a
√
x

−2a x
3
2+

√
x ay(x)2−8

√
x
(
8 +

√
x a

)
y(x)−16x


√x ay(x)−4

√
x
(
8 +

√
x a

) 2


1
4 √

2
√
x a+ 16 a

√
x y(x)

√√√√√√−

√
2
√
x a+ 16

√
x
(
8 +

√
x a

)
√
x ay(x)− 4

√
x
(
8 +

√
x a

) (√
x ay(x)− 4

√
x
(
8 +

√
x a

) )
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==3*(a*x^(3/2)+8*x)^(-1/2)*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.23.6 problem 6
Internal problem ID [9988]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ −
(

a

x
2
3
− 2

3a x 1
3

)
y − 1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 128� �
dsolve(y(x)*diff(y(x),x)=(a*x^(-2/3)-2/3*a^(-1)*x^(-1/3))*y(x)+1,y(x), singsol=all)� �
c1

+

BesselK

1,−
2

√
x

2
3 + ay(x)

a4
3


√

x
2
3 + ay(x)

a4
a2 − x

1
3 BesselK

0,−
2

√
x

2
3 + ay(x)

a4
3



−BesselI

1,
2

√
x

2
3 + ay(x)

a4
3


√

x
2
3 + ay(x)

a4
a2 + x

1
3 BesselI

0,
2

√
x

2
3 + ay(x)

a4
3


= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*x^(-2/3)-2/3*a^(-1)*x^(-1/3))*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12661



54.23. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.23.7 problem 7
Internal problem ID [9989]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − a eλxy − 1 = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 84� �
dsolve(y(x)*diff(y(x),x)=a*exp(lambda*x)*y(x)+1,y(x), singsol=all)� �

c1 − a erf
((

−λy(x) + eλxa
)√

2
2
√
−λ

)
√
2

√
π − 2 e

a2e2λx−2 eλxaλy(x)+λ2y(x)2−2xλ2
2λ

√
−λ = 0

3 Solution by Mathematica
Time used: 1.024 (sec). Leaf size: 83� �
DSolve[y[x]*y'[x]==a*Exp[\[Lambda]*x]*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �

Solve

−aeλx√
λ

= 2e
(
aeλx−λy(x)

)2
2λ

√
2π Erfi

(
λy(x)−aeλx√

2
√
λ

)
+ 2c1

, y(x)
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54.23.8 problem 8
Internal problem ID [9990]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ −
(
a eλx + b e−λx

)
y − 1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*exp(lambda*x)+b*exp(-lambda*x))*y(x)+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*Exp[\[Lambda]*x]+b*Exp[-\[Lambda]*x])*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.23.9 problem 9
Internal problem ID [9991]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − ay cosh(x)− 1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*y(x)*cosh(x)+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*y[x]*Cosh[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.23.10 problem 10
Internal problem ID [9992]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − ay sinh(x)− 1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*y(x)*sinh(x)+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*y[x]*Sinh[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.23.11 problem 11
Internal problem ID [9993]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − a cos (λx) y − 1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*cos(lambda*x)*y(x)+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*Cos[\[Lambda]*x]*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.23.12 problem 12
Internal problem ID [9994]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.2. Equations
of the form yy′ = f(x)y + 1
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − a sin (λx) y − 1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*sin(lambda*x)*y(x)+1,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*Sin[\[Lambda]*x]*y[x]+1,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24 Chapter 1, section 1.3. Abel Equations of the
Second Kind. subsection 1.3.3-2. Equations of
the form yy′ = f1(x)y + f0(x)

Local contents
54.24.1 problem 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12670
54.24.2 problem 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12671
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.1 problem 1
Internal problem ID [9995]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − (ax+ 3b) y − c x3 + b x2a+ 2b2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 233� �
dsolve(y(x)*diff(y(x),x)=(a*x+3*b)*y(x)+c*x^3-a*b*x^2-2*b^2*x,y(x), singsol=all)� �
c1

+

x
(

−ab x3+c x4+a x2y(x)−2b2x2+4bxy(x)−2y(x)2
(bx−y(x))2

) 1
4 e−

a arctanh
(

−2c x2+a(bx−y(x))
(bx−y(x))

√
a2+8c

)
2
√
a2+8c y(x) +

√
− x2

bx− y(x)

∫ − x2
bx−y(x)

(_a2c+_aa−2
) 1
4 e

−
a arctanh

(
2_ac+a√
a2+8c

)
2
√
a2+8c√

_a d_a

 b(bx− y(x))

√
− x2

bx− y(x) (bx− y(x))

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*x+3*b)*y[x]+c*x^3-a*b*x^2-2*b^2*x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.2 problem 2
Internal problem ID [9996]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − (3ax+ b) y + a2x3 + b x2a− cx = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 937� �
dsolve(y(x)*diff(y(x),x)=(3*a*x+b)*y(x)-a^2*x^3-a*b*x^2+c*x,y(x), singsol=all)� �
y(x) =

− 9x(a2b2x2 + 3a2c x2 + a b3x+ 3abcx− b2c− 3c2)

−9a b2x− 27acx+ b e
RootOf

(
2a b8 arctanh

(
b2
(
9b2+27c+2 e_Z

)
9
√
b8+10b6c+33b4c2+36b2c3

)
+20a b6c arctanh

(
b2
(
9b2+27c+2 e_Z

)
9
√
b8+10b6c+33b4c2+36b2c3

)
+66a b4c2 arctanh

(
b2
(
9b2+27c+2 e_Z

)
9
√
b8+10b6c+33b4c2+36b2c3

)
+
√
b8+10b6c+33b4c2+36b2c3 ln

( (
2b2+9c

)(
a2x2+abx−c

)
x2
(
9b4e_Z−81c b4+b2e2_Z+27b2c e_Z−486b2c2−729c3

)
)
a b4+2

√
b8+10b6c+33b4c2+36b2c3 _Za b4+72a b2c3 arctanh

(
b2
(
9b2+27c+2 e_Z

)
9
√
b8+10b6c+33b4c2+36b2c3

)
−2

√
b8+10b6c+33b4c2+36b2c3

√
b2a2+4c a2 b3 arctanh

(
a(2xa+b)√
b2a2+4c a2

)
+7

√
b8+10b6c+33b4c2+36b2c3 ln

( (
2b2+9c

)(
a2x2+abx−c

)
x2
(
9b4e_Z−81c b4+b2e2_Z+27b2c e_Z−486b2c2−729c3

)
)
a b2c+6

√
b8+10b6c+33b4c2+36b2c3 c1a b2c+14

√
b8+10b6c+33b4c2+36b2c3 _Za b2c−6

√
b8+10b6c+33b4c2+36b2c3

√
b2a2+4c a2 bc arctanh

(
a(2xa+b)√
b2a2+4c a2

)
+12

√
b8+10b6c+33b4c2+36b2c3 ln

( (
2b2+9c

)(
a2x2+abx−c

)
x2
(
9b4e_Z−81c b4+b2e2_Z+27b2c e_Z−486b2c2−729c3

)
)
a c2+24

√
b8+10b6c+33b4c2+36b2c3 c1a c2+24

√
b8+10b6c+33b4c2+36b2c3 _Za c2

)

3 Solution by Mathematica
Time used: 1.233 (sec). Leaf size: 194� �
DSolve[y[x]*y'[x]==(3*a*x+b)*y[x]-a^2*x^3-a*b*x^2+c*x,y[x],x,IncludeSingularSolutions -> True]� �

Solve

2ab
(
RootSum

[
#14a2 +#13ab− 2#12ay(x)−#12c−#1by(x) + y(x)2&, −2#13

a2 log(x−#1)−#12
ab log(x−#1)+2#1ay(x) log(x−#1)+by(x) log(x−#1)+#1c log(x−#1)
−4#13

a2−3#12
ab+4#1ay(x)+2#1c+by(x)

&
]
− log (a(−ax2 − bx+ y(x)) + c)

)
c(3a+ b+ c− 1) = c1, y(x)
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54.24.3 problem 3
Internal problem ID [9997]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

2yy′ − (7ax+ 5b) y + 3a2x3 + 2c x2 + 3b2x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 2905� �
dsolve(2*y(x)*diff(y(x),x)=(7*a*x+5*b)*y(x)-3*a^2*x^3-2*c*x^2-3*b^2*x,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[2*y[x]*y'[x]==(7*a*x+5*b)*y[x]-3*a^2*x^3-2*c*x^2-3*b^2*x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.4 problem 4
Internal problem ID [9998]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − ((−m+ 3)x− 1) y + (m− 1) ax = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=((3-m)*x-1)*y(x)+(m-1)*(x^2-x^2-a*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==((3-m)*x-1)*y[x]+(m-1)*(x^2-x^2-a*x),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.5 problem 5
Internal problem ID [9999]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ + x
(
a x2 + b

)
y + x = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 157� �
dsolve(y(x)*diff(y(x),x)+x*(a*x^2+b)*y(x)+x=0,y(x), singsol=all)� �

c1 +
−2AiryAi

(
1, a

2x4+2ab x2+4ay(x)+b2

4a
2
3

)
a

1
3 + (−a x2 − b)AiryAi

(
a2x4+2ab x2+4ay(x)+b2

4a
2
3

)
2AiryBi

(
1, a2x4+2ab x2+4ay(x)+b2

4a
2
3

)
a

1
3 + (a x2 + b)AiryBi

(
a2x4+2ab x2+4ay(x)+b2

4a
2
3

) = 0

3 Solution by Mathematica
Time used: 0.31 (sec). Leaf size: 143� �
DSolve[y[x]*y'[x]+x*(a*x^2+b)*y[x]+x==0,y[x],x,IncludeSingularSolutions -> True]� �

Solve

 (ax2 + b)Ai
( (

ax2+b
)2+4ay(x)

4a2/3

)
+ 2 3

√
a Ai′

( (
ax2+b

)2+4ay(x)
4a2/3

)
(ax2 + b)Bi

(
(ax2+b)2+4ay(x)

4a2/3

)
+ 2 3

√
a Bi′

(
(ax2+b)2+4ay(x)

4a2/3

) + c1 = 0, y(x)
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54.24.6 problem 6
Internal problem ID [10000]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a

(
1− 1

x

)
y − a2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 28� �
dsolve(y(x)*diff(y(x),x)+a*(1-x^(-1))*y(x)=a^2,y(x), singsol=all)� �

y(x) = −xa+RootOf
(
−e_Z − expIntegral (1,−_Z )x+ c1x

)
a

3 Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 30� �
DSolve[y[x]*y'[x]+a*(1-x^(-1))*y[x]==a^2,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
Ei
(
x+ y(x)

a

)
+ c1 =

e
y(x)
a

+x

x
, y(x)

]
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54.24.7 problem 7
Internal problem ID [10001]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a

(
1− b

x

)
y − b a2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 30� �
dsolve(y(x)*diff(y(x),x)-a*(1-b*x^(-1))*y(x)=a^2*b,y(x), singsol=all)� �

y(x) = −RootOf
(
− expIntegral (1,−_Z )x− e_Zb+ c1x

)
ab+ xa

3 Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 45� �
DSolve[y[x]*y'[x]-a*(1-b*x^(-1))*y[x]==a^2*b,y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
Ei
(
ax− y(x)

ab

)
+ c1 =

be
ax−y(x)

ab

x
, y(x)

]
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54.24.8 problem 8
Internal problem ID [10002]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 8.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − xn−1((1 + 2n)x+ na) y + nx2n(x+ a) = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 166� �
dsolve(y(x)*diff(y(x),x)=x^(n-1)*((1+2*n)*x+a*n)*y(x)-n*x^(2*n)*(x+a),y(x), singsol=all)� �
y(x)

=

tan

RootOf

∫−_Z tan

_a
√
−n2
2

e−_ad_a

√−n2 x−2 e_Zna−e_Znx+2c1x

√−n2

2

√
−n2 xn+1 − 2a xnn− xn+1n

tan

RootOf

∫−_Z tan

_a
√
−n2
2

e−_ad_a

√−n2 x−2 e_Zna−e_Znx+2c1x

√−n2

2

√
−n2 − n

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==x^(n-1)*((1+2*n)*x+a*n)*y[x]-n*x^(2*n)*(x+a),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.9 problem 9
Internal problem ID [10003]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 9.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a(−bn+ x)xn−1y − c
(
x2 − (1 + 2n) bx+ n(n+ 1) b2

)
x2n−1 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 10211� �
dsolve(y(x)*diff(y(x),x)=a*(x-n*b)*x^(n-1)*y(x)+c*(x^2-(2*n+1)*b*x+n*(n+1)*b^2)*x^(2*n-1),y(x), singsol=all)� �

Expression too large to display
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3 Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 200� �
DSolve[y[x]*y'[x]==a*(x-n*b)*x^(n-1)*y[x]+c*(x^2-(2*n+1)*b*x+n*(n+1)*b^2)*x^(2*n-1),y[x],x,IncludeSingularSolutions -> True]� �

Solve



a2

− log
(
a2
(

ay(x)
−bcxn−bcnxn+cxn+1 + 1

)
− a2c(n+1)y(x)2

(−bcxn−bcnxn+cxn+1)2

)
−

2a tanh−1

 a2− 2ac(n+1)y(x)
−bcxn−bcnxn+cxn+1

a

√
a2 + 4c(n+ 1)

√
a2 + 4c(n+ 1)


2c(n+ 1) = a2(log(x− b(n+ 1)) + n log(x))

c(n+ 1)

+ c1, y(x)
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54.24.10 problem 10
Internal problem ID [10004]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 10.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ −
(
a(2n+ k)xk + b

)
xn−1y −

(
−a2nx2k − ab xk + c

)
x2n−1 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*(2*n+k)*x^k+b)*x^(n-1)*y(x)+(-a^2*n*x^(2*k)-a*b*x^k+c)*x^(2*n-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*(2*n+k)*x^k+b)*x^(n-1)*y[x]+(-a^2*n*x^(2*k)-a*b*x^k+c)*x^(2*n-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.11 problem 11
Internal problem ID [10005]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 11.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ −
(
a(2n+ k)x2k + b(2m− k)

)
xm−k−1y + a2mx4k + c x2k +mb2

x
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*(2*n+k)*x^(2*k)+b*(2*m-k))*x^(m-k-1)*y(x)-(a^2*m*x^(4*k)+c*x^(2*k)+b^2*m)*x^(2*m-2*m-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*(2*n+k)*x^(2*k)+b*(2*m-k))*x^(m-k-1)*y[x]-(a^2*m*x^(4*k)+c*x^(2*k)+b^2*m)*x^(2*m-2*m-1),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.12 problem 12
Internal problem ID [10006]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 12.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − ((m+ 2L− 3)x+ n− 2L+ 3) y
x

−
(
(m− L− 1)x2 + (n−m− 2L+ 3)x− n+ L− 2

)
x1−2L = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=((m+2*L-3)*x+n-2*L+3)*1/x*y(x)+((m-L-1)*x^2+(n-m-2*L+3)*x-n+L-2)*x^(1-2*L),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==((m+2*L-3)*x+n-2*L+3)*1/x*y[x]+((m-L-1)*x^2+(n-m-2*L+3)*x-n+L-2)*x^(1-2*L),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12682
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54.24.13 problem 13
Internal problem ID [10007]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 13.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ −
(
a(1 + 2n)x2 + cx+ b(2n− 1)

)
xn−2y +

(
n a2x4 + ac x3 + b2n+ bcx+ d x2)x2n−3 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*(2*n+1)*x^2+c*x+b*(2*n-1))*x^(n-2)*y(x)-(n*a^2*x^4+a*c*x^3+d*x^2+b*c*x+n*b^2)*x^(2*n-3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*(2*n+1)*x^2+c*x+b*(2*n-1))*x^(n-2)*y[x]-(n*a^2*x^4+a*c*x^3+d*x^2+b*c*x+n*b^2)*x^(2*n-3),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12683
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54.24.14 problem 14
Internal problem ID [10008]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 14.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − (a(n− 1)x+ b(2λ+ n))xλ−1(ax+ b)−λ−2 y + (anx+ b(λ+ n))x2λ−1(ax+ b)−2λ−3 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*(n-1)*x+b*(2*lambda+n))*x^(lambda-1)*(a*x+b)^(-lambda-2)*y(x)-(a*n*x+b*(lambda+n))*x^(2*lambda-1)*(a*x+b)^(-2*lambda-3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*(n-1)*x+b*(2*\[Lambda]+n))*x^(\[Lambda]-1)*(a*x+b)^(-\[Lambda]-2)*y[x]-(a*n*x+b*(\[Lambda]+n))*x^(2*\[Lambda]-1)*(a*x+b)^(-2*\[Lambda]-3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12684
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54.24.15 problem 15
Internal problem ID [10009]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 15.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x(m− 1) + 1) y
x

− a2(xm+ 1) (x− 1)
x

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 521� �
dsolve(y(x)*diff(y(x),x)-a*((m-1)*x+1)*1/x*y(x)=a^2*1/x*(m*x+1)*(x-1),y(x), singsol=all)� �
c1

−
9(3mx−m+ 1)m

(
am2x

am−my(x)−a+y(x)

)− m
m+1

(
(amx+a−y(x))m

am−my(x)+2a−2y(x)

) m
m+1

(
am2x

am−my(x)−a+y(x)

)− 1
m+1

(
(xa−a+y(x))m2

2am−2my(x)+a−y(x)

) 1
m+1

2m3 + 3m2 − 3m− 2

−

∫ − 9m(3amx+my(x)−am−y(x)+a)
2y(x)m3−2am3+3y(x)m2−3am2−3my(x)+3am−2y(x)+2a _a(2_am2 − _am− _a + 9m)

2m3

(m+1)
(
2m2−m−1

)
(2_am2 − _am− _a + 9m)

− m2

(m+1)
(
2m2−m−1

)
(2_am2 − _am− _a + 9m)

− m

(m+1)
(
2m2−m−1

)
(_am2 + _am− 2_a − 9m)

m2

(m+1)
(
m2+m−2

)
(_am2 + _am− 2_a − 9m)

m

(m+1)
(
m2+m−2

)
(_am2 + _am− 2_a − 9m)

− 2
(m+1)

(
m2+m−2

)

(2_am2 + 5_am+ 2_a + 9m)
(
− (m−1)2(2m+1)2(m+2)2_a3

729m3 + (m2+m+1)_a
3m + 1

) d_a


= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*((m-1)*x+1)*1/x*y[x]==a^2*1/x*(m*x+1)*(x-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.16 problem 16
Internal problem ID [10010]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 16.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a

(
1− b√

x

)
y − a2b√

x
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 183� �
dsolve(y(x)*diff(y(x),x)-a*(1-b*x^(-1/2))*y(x)=a^2*b*x^(-1/2),y(x), singsol=all)� �
c1

+
−2 2

3 (b2)
1
3
(
−
√
x + b

)
AiryAi

((
−2
√
x ab+

(
b2+x

)
a−y(x)

)
2
1
3

2(b2)
1
3 a

)
− 2AiryAi

(
1,

(
−2
√
x ab+

(
b2+x

)
a−y(x)

)
2
1
3

2(b2)
1
3 a

)
b

2 2
3 (b2)

1
3
(
−
√
x + b

)
AiryBi

((
−2
√
x ab+(b2+x)a−y(x)

)
2
1
3

2(b2)
1
3 a

)
+ 2AiryBi

(
1,

(
−2
√
x ab+(b2+x)a−y(x)

)
2
1
3

2(b2)
1
3 a

)
b

= 0
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3 Solution by Mathematica
Time used: 1.803 (sec). Leaf size: 323� �
DSolve[y[x]*y'[x]-a*(1-b*x^(-1/2))*y[x]==a^2*b*x^(-1/2),y[x],x,IncludeSingularSolutions -> True]� �

Solve



3
√
−1 22/3 3

√(
b−

√
x
)3 Ai

 (
− 1

2
)2/3((

b−
√
x
)3
)2/3(

a

(
b−
√
x
)2

−y(x)
)

ab2/3
(
b−
√
x
)2

− 2 3√
b Ai′

 (
− 1

2
)2/3((

b−
√
x
)3
)2/3(

a

(
b−
√
x
)2

−y(x)
)

ab2/3
(
b−
√
x
)2


3
√
−1 22/3 3

√(
b−

√
x
)3 Bi

 (
− 1

2
)2/3((

b−
√
x
)3
)2/3(

a

(
b−
√
x
)2

−y(x)
)

ab2/3
(
b−
√
x
)2

− 2 3√
b Bi′

 (
− 1

2
)2/3((

b−
√
x
)3
)2/3(

a

(
b−
√
x
)2

−y(x)
)

ab2/3
(
b−
√
x
)2



+ c1 = 0, y(x)
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54.24.17 problem 17
Internal problem ID [10011]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 17.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class B]]

Solve

yy′ − 3y
(ax+ b)

1
3 x

5
3

− 3
(ax+ b)

2
3 x

7
3

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 147� �
dsolve(y(x)*diff(y(x),x)=3*(a*x+b)^(-1/3)*x^(-5/3)*y(x)+3*(a*x+b)^(-2/3)*x^(-7/3),y(x), singsol=all)� �
y(x) =

− 6
√
3

−3 tan

RootOf

√
3 ln

 tan2(_Z)+1(
−
√
3 +tan(_Z)

)2

+ 6
√
3 c1 − 2

√
3
(∫ (

a
(xa+b)2x4

) 2
3 (xa+ b)

2
3 x

7
3dx

)
+ 6_Z

 (xa+ b)
2
3 x

7
3

(
a

(xa+b)2x4

) 1
3 + (xa+ b)

2
3 x

7
3

(
a

(xa+b)2x4

) 1
3 √3 + 2 (xa+ b)

1
3 x

2
3
√
3

3 Solution by Mathematica
Time used: 1.728 (sec). Leaf size: 312� �
DSolve[y[x]*y'[x]==3*(a*x+b)^(-1/3)*x^(-5/3)*y[x]+3*(a*x+b)^(-2/3)*x^(-7/3),y[x],x,IncludeSingularSolutions -> True]� �

Solve

16
2

√
3 ArcTan


−

2
(
x2/3y(x)

3
√
ax+ b +3

)
3√
ax3 y(x)

− 1
√
3

+2 log
(
−x2/3y(x) 3

√
ax+ b − 3

3√
ax3 y(x)

+1
)
−log


(
x2/3y(x) 3

√
ax+ b + 3

)2
(ax3)2/3 y(x)2

+x2/3y(x) 3
√
ax+ b + 3

3√
ax3 y(x)

+1


=

3
√
a x

(
− log

(
a2/3x2/3 + 3

√
a 3
√
x

3
√
ax+ b + (ax+ b)2/3

)
+ 2

√
3 ArcTan

( √
3 3
√
a 3
√
x

2
3
√
ax+ b + 3

√
a 3
√
x

)
+ 2 log

(
3
√
ax+ b − 3

√
a 3
√
x
))

6 3√
ax3

+c1, y(x)
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54.24.18 problem 18
Internal problem ID [10012]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 18.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

3yy′ − (−7λs(3s+ 4λ)x+ 6s− 2λ) y
x

1
3

− 6(λsx− 1)
x

2
3

− 2(λs(3s+ 4λ)x+ 5λ) (−λs(3s+ 4λ)x+ 3s+ 4λ)x 1
3 = 0

7 Solution by Maple� �
dsolve(3*y(x)*diff(y(x),x)=(-7*lambda*s*(3*s+4*lambda)*x+6*s-2*lambda)*x^(-1/3)*y(x)+6*(lambda*s*x-1)*x^(-2/3)+2*(lambda*s*(3*s+4*lambda)*x+5*lambda)*(-lambda*s*(3*s+4*lambda)*x+3*s+4*lambda)*x^(1/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[3*y[x]*y'[x]==(-7*\[Lambda]*s*(3*s+4*\[Lambda])*x+6*s-2*\[Lambda])*x^(-1/3)*y[x]+6*(\[Lambda]*s*x-1)*x^(-2/3)+2*(\[Lambda]*s*(3*s+4*\[Lambda])*x+5*\[Lambda])*(-\[Lambda]*s*(3*s+4*\[Lambda])*x+3*s+4*\[Lambda])*x^(1/3),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.19 problem 19
Internal problem ID [10013]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 19.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(6x− 1) y
2x + a2(x− 1) (4x− 1)

2x = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 416� �
dsolve(y(x)*diff(y(x),x)+1/2*a*(6*x-1)*1/x*y(x)=-1/2*a^2*(x-1)*(4*x-1)*1/x,y(x), singsol=all)� �
c1

+

√
8
(

i

(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x

xa

) 3
2

−

i

(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x hypergeom

[ 12 , 32 ],[ 72 ], i
(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x

8xa


32xa −

15
(
3i
√
2
√
−2x −4i

√
2 x+i

√
2 −4x−2

)
hypergeom

[− 1
2 ,

1
2
]
,
[ 5
2
]
,
i

(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x

8xa


4
(
2i
√
2 x+i

√
2 −3

√
−2x +4x−1

)(
i

√
2 +4

)


32
(

3
2 +

9i

√
2
√
−2x

2 −6i
√
2 x+ 3i

√
2

2 −6x−3(
2i
√
2 x+i

√
2 −3

√
−2x +4x−1

)(
i

√
2 +4

)
)
hypergeom

(
[−2,−1] ,

[
−1

2

]
,
i

(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x

8xa

)
+

16i
(
i

√
2
√
−2x a+4xa+2y(x)−2a

)√
2
√
−2x

xa

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/2*a*(6*x-1)*1/x*y[x]==-1/2*a^2*(x-1)*(4*x-1)*1/x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.20 problem 20
Internal problem ID [10014]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 20.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ −
a
(
1 + 2b

x2

)
y

2 −
a2
(
3x+ 4b

x

)
16 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/2*a*(1+2*b*x^(-2))*y(x)=1/16*a^2*(3*x+4*b/x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/2*a*(1+2*b*x^(-2))*y[x]==1/16*a^2*(3*x+4*b/x),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.21 problem 21
Internal problem ID [10015]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 21.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(13x− 20) y
14x 9

7
+ 3a2(x− 1) (x− 8)

14x 11
17

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/14*a*(13*x-20)*x^(-9/7)*y(x)=-3/14*a^2*(x-1)*(x-8)*x^(-11/17),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/14*a*(13*x-20)*x^(-9/7)*y[x]==-3/14*a^2*(x-1)*(x-8)*x^(-11/17),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.22 problem 22
Internal problem ID [10016]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 22.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + 5a(23x− 16) y
56x 9

7
+ 3a2(x− 1) (25x− 32)

56x 11
17

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+5/56*a*(23*x-16)*x^(-9/7)*y(x)=-3/56*a^2*(x-1)*(25*x-32)*x^(-11/17),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+5/56*a*(23*x-16)*x^(-9/7)*y[x]==-3/56*a^2*(x-1)*(25*x-32)*x^(-11/17),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.23 problem 23
Internal problem ID [10017]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 23.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(19x+ 85) y
26x 18

13
+ 3a2(x− 1) (x+ 25)

26x 23
13

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/26*a*(19*x+85)*x^(-18/13)*y(x)=-3/26*a^2*(x-1)*(x+25)*x^(-23/13),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/26*a*(19*x+85)*x^(-18/13)*y[x]==-3/26*a^2*(x-1)*(x+25)*x^(-23/13),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.24 problem 24
Internal problem ID [10018]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 24.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(13x− 18) y
15x 7

5
+ 4a2(x− 1) (x− 6)

15x 9
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/15*a*(13*x-18)*x^(-7/5)*y(x)=-4/15*a^2*(x-1)*(x-6)*x^(-9/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/15*a*(13*x-18)*x^(-7/5)*y[x]==-4/15*a^2*(x-1)*(x-6)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.25 problem 25
Internal problem ID [10019]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 25.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(5x+ 1) y
2
√
x

− a2
(
−x2 + 1

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 13536� �
dsolve(y(x)*diff(y(x),x)+1/2*a*(5*x+1)*x^(-1/2)*y(x)=a^2*(1-x^2),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/2*a*(5*x+1)*x^(-1/2)*y[x]==a^2*(1-x^2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12696



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.26 problem 26
Internal problem ID [10020]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 26.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ + 3a(19x− 14)x 7
5y

35 + 4a2(x− 1) (9x− 14)x 9
5

35 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+3/35*a*(19*x-14)*x^(7/5)*y(x)=-4/35*a^2*(x-1)*(9*x-14)*x^(9/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+3/35*a*(19*x-14)*x^(7/5)*y[x]==-4/35*a^2*(x-1)*(9*x-14)*x^(9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12697



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.27 problem 27
Internal problem ID [10021]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 27.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + 3a(3x+ 7) y
10x 13

10
+ a2(x− 1) (x+ 9)

5x 8
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+3/10*a*(3*x+7)*x^(-13/10)*y(x)=-1/5*a^2*(x-1)*(x+9)*x^(-8/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+3/10*a*(3*x+7)*x^(-13/10)*y[x]==-1/5*a^2*(x-1)*(x+9)*x^(-8/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12698



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.28 problem 28
Internal problem ID [10022]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 28.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(7x− 12) y
10x 7

5
+ a2(x− 1) (x− 16)

10x 9
5

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 290� �
dsolve(y(x)*diff(y(x),x)+1/10*a*(7*x-12)*x^(-7/5)*y(x)=-1/10*a^2*(x-1)*(x-16)*x^(-9/5),y(x), singsol=all)� �
c1

+

(
−a x

8
5+4x

3
5 a−5x

11
10 a+xy(x)

10x
11
10 a

) 3
2

5
(
a x

8
5+4x

3
5 a−5x

11
10 a+xy(x)

)
hypergeom

([
− 3

2
]
,[],−a x

8
5 +4x

3
5 a−5x

11
10 a+xy(x)

10x
11
10 a

)
8x

11
10 a

+
25
(
−x−2+3

√
x
)
hypergeom

([
− 5

2
]
,[],−a x

8
5 +4x

3
5 a−5x

11
10 a+xy(x)

10x
11
10 a

)
4
(
−x+2+

√
x
)


 3

2−
5
(
−x−2+3

√
x
)

2
(
−x+2+

√
x
)
 hypergeom

(
[−4,1],

[
− 1

2
]
,−a x

8
5 +4x

3
5 a−5x

11
10 a+xy(x)

10x
11
10 a

)

2 +
2
(
a x

8
5+4x

3
5 a−5x

11
10 a+xy(x)

)
hypergeom

(
[−3,2],

[ 1
2
]
,−a x

8
5 +4x

3
5 a−5x

11
10 a+xy(x)

10x
11
10 a

)
5x

11
10 a

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/10*a*(7*x-12)*x^(-7/5)*y[x]==-1/10*a^2*(x-1)*(x-16)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12699



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.29 problem 29
Internal problem ID [10023]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 29.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + 3a(13x− 8) y
20x 7

5
+ a2(x− 1) (27x− 32)

20x 9
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+3/20*a*(13*x-8)*x^(-7/5)*y(x)=-1/20*a^2*(x-1)*(27*x-32)*x^(-9/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+3/20*a*(13*x-8)*x^(-7/5)*y[x]==-1/20*a^2*(x-1)*(27*x-32)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12700



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.30 problem 30
Internal problem ID [10024]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + 3a(3x+ 11) y
14x 10

7
+ a2(x− 1) (x− 27)

14x 13
7

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+3/14*a*(3*x+11)*x^(-10/7)*y(x)=-1/14*a^2*(x-1)*(x-27)*x^(-13/7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+3/14*a*(3*x+11)*x^(-10/7)*y[x]==-1/14*a^2*(x-1)*(x-27)*x^(-13/7),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12701



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.31 problem 31
Internal problem ID [10025]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x+ 1) y
2x 7

4
− a2(x− 1) (3x+ 5)

4x 5
2

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 191� �
dsolve(y(x)*diff(y(x),x)-1/2*a*(x+1)*x^(-7/4)*y(x)=1/4*a^2*(x-1)*(3*x+5)*x^(-5/2),y(x), singsol=all)� �
c1

−

∫
−

90
(
2x

3
4 y(x)+2xa−15a

)

143
(
x
3
4 y(x)+xa

)
_a

√
11_a − 90 (13_a+90)

5
6

(143_a+180)
4
3
(
− 20449

1458000_a3+ 49
60_a+1

)d_a

x

(
a

x
3
4 y(x)+xa

) 4
3

−

(
x− 15

2
)
√

−x
3
4y(x)− (x− 1) a
x

3
4y(x) + xa

1350
2
3
√
78

(
(3x+5)a+3x

3
4 y(x)

x
3
4 y(x)+xa

) 5
6
3
2
3 30

5
6 11

1
6

4601025

(
a

x
3
4 y(x)+xa

) 4
3

x

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/2*a*(x+1)*x^(-7/4)*y[x]==1/4*a^2*(x-1)*(3*x+5)*x^(-5/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12702



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.32 problem 32
Internal problem ID [10026]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 32.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x+ 1) y
2x 7

4
− a2(x− 1) (x+ 5)

4x 5
2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/2*a*(x+1)*x^(-7/4)*y(x)=1/4*a^2*(x-1)*(x+5)*x^(-5/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/2*a*(x+1)*x^(-7/4)*y[x]==1/4*a^2*(x-1)*(x+5)*x^(-5/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12703



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.33 problem 33
Internal problem ID [10027]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 33.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(4x+ 3) y
14x 8

7
+ a2(x− 1) (16x+ 5)

14x 9
7

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/14*a*(4*x+3)*x^(-8/7)*y(x)=-1/14*a^2*(x-1)*(16*x+5)*x^(-9/7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/14*a*(4*x+3)*x^(-8/7)*y[x]==-1/14*a^2*(x-1)*(16*x+5)*x^(-9/7),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12704



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.34 problem 34
Internal problem ID [10028]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 34.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(13x− 3) y
6x 2

3
+ a2(x− 1) (5x− 1)

6x 1
3

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/6*a*(13*x-3)*x^(-2/3)*y(x)=-1/6*a^2*(x-1)*(5*x-1)*x^(-1/3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/6*a*(13*x-3)*x^(-2/3)*y[x]==-1/6*a^2*(x-1)*(5*x-1)*x^(-1/3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12705



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.35 problem 35
Internal problem ID [10029]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 35.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(8x− 1) y
28x 8

7
− a2(x− 1) (32x+ 3)

28x 9
7

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/28*a*(8*x-1)*x^(-8/7)*y(x)=1/28*a^2*(x-1)*(32*x+3)*x^(-9/7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/28*a*(8*x-1)*x^(-8/7)*y[x]==1/28*a^2*(x-1)*(32*x+3)*x^(-9/7),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12706



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.36 problem 36
Internal problem ID [10030]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 36.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(5x− 4) y
x4 − a2(x− 1) (3x− 1)

x7 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 210� �
dsolve(y(x)*diff(y(x),x)-a*(5*x-4)*x^(-4)*y(x)=a^2*(x-1)*(3*x-1)*x^(-7),y(x), singsol=all)� �

c1 −
(4x− 3) 27 2

34 1
3

√
x2y(x)

x2y(x) + a
+ a

x2y(x) + a
− a

x (x2y(x) + a) 5 1
6

20x
(

a
x(−x2y(x)−a)

) 1
3
(

3x2y(x)
x2y(x)+a

+ 3a
x2y(x)+a

− a
x(x2y(x)+a)

) 1
6

−

∫
9x3y(x)

5 +9xa
5 − 27a

20
x
(
x2y(x)+a

) _a
√
20_a − 9

(5_a − 9)
1
3 (9 + 4_a)

1
6
(400
729_a3 −

7
3_a + 1

)d_a
 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*(5*x-4)*x^(-4)*y[x]==a^2*(x-1)*(3*x-1)*x^(-7),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12707



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.37 problem 37
Internal problem ID [10031]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 37.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − 2a(3x− 10) y
5x4 − a2(x− 1) (8x− 5)

5x7 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-2/5*a*(3*x-10)*x^(-4)*y(x)=1/5*a^2*(x-1)*(8*x-5)*x^(-7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-2/5*a*(3*x-10)*x^(-4)*y[x]==1/5*a^2*(x-1)*(8*x-5)*x^(-7),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12708



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.38 problem 38
Internal problem ID [10032]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 38.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(39x− 4) y
42x 9

7
+ a2(x− 1) (9x− 1)

42x 11
7

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/42*a*(39*x-4)*x^(-9/7)*y(x)=-1/42*a^2*(x-1)*(9*x-1)*x^(-11/7),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/42*a*(39*x-4)*x^(-9/7)*y[x]==-1/42*a^2*(x-1)*(9*x-1)*x^(-11/7),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12709



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.39 problem 39
Internal problem ID [10033]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 39.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(x− 2) y
x

− 2a2(x− 1)
x

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 116� �
dsolve(y(x)*diff(y(x),x)+a*(x-2)*x^(-1)*y(x)=2*a^2*(x-1)*x^(-1),y(x), singsol=all)� �
c1

+
x

√
a

xa+ y(x) (xa+ y(x))
(∫ a

xa+y(x) e
1

2_a
√
_a − 1√
_a d_a

)
+ e

xa+y(x)
2a

√
(1− x) a− y(x)

xa+ y(x) y(x)√
a

xa+ y(x) (xa+ y(x))x

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*(x-2)*x^(-1)*y[x]==2*a^2*(x-1)*x^(-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12710



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.40 problem 40
Internal problem ID [10034]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 40.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(3x− 2) y
x

+ 2a2(x− 1)2

x
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+a*(3*x-2)*x^(-1)*y(x)=-2*a^2*(x-1)^2*x^(-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*(3*x-2)*x^(-1)*y[x]==-2*a^2*(x-1)^2*x^(-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12711



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.41 problem 41
Internal problem ID [10035]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 41.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ +
a
(
1− b

x2

)
y

x
− a2b

x
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+a*(1-b*x^(-2))*x^(-1)*y(x)=a^2*b*x^(-1),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*(1-b*x^(-2))*x^(-1)*y[x]==a^2*b*x^(-1),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12712



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.42 problem 42
Internal problem ID [10036]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(3x− 4) y
4x 5

2
− a2(x− 1) (x+ 2)

4x4 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/4*a*(3*x-4)*x^(-5/2)*y(x)=1/4*a^2*(x-1)*(x+2)*x^(-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/4*a*(3*x-4)*x^(-5/2)*y[x]==1/4*a^2*(x-1)*(x+2)*x^(-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.43 problem 43
Internal problem ID [10037]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 43.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(33x+ 2) y
30x 6

5
+ a2(x− 1) (9x− 4)

30x 7
5

= 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 4330� �
dsolve(y(x)*diff(y(x),x)+1/30*a*(33*x+2)*x^(-6/5)*y(x)=-1/30*a^2*(x-1)*(9*x-4)*x^(-7/5),y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/30*a*(33*x+2)*x^(-6/5)*y[x]==-1/30*a^2*(x-1)*(9*x-4)*x^(-7/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.44 problem 44
Internal problem ID [10038]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 44.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x− 8) y
8x 5

2
+ a2(x− 1) (3x− 4)

8x4 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/8*a*(x-8)*x^(-5/2)*y(x)=-1/8*a^2*(x-1)*(3*x-4)*x^(-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/8*a*(x-8)*x^(-5/2)*y[x]==-1/8*a^2*(x-1)*(3*x-4)*x^(-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.45 problem 45
Internal problem ID [10039]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 45.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(17x+ 18) y
30x 22

15
+ a2(x− 1) (x+ 4)

30x 29
15

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/30*a*(17*x+18)*x^(-22/15)*y(x)=-1/30*a^2*(x-1)*(x+4)*x^(-29/15),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/30*a*(17*x+18)*x^(-22/15)*y[x]==-1/30*a^2*(x-1)*(x+4)*x^(-29/15),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.46 problem 46
Internal problem ID [10040]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 46.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(6x− 13) y
13x 5

2
+ a2(x− 1) (x− 13)

26x4 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/13*a*(6*x-13)*x^(-5/2)*y(x)=-1/26*a^2*(x-1)*(x-13)*x^(-4),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/13*a*(6*x-13)*x^(-5/2)*y[x]==-1/26*a^2*(x-1)*(x-13)*x^(-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.47 problem 47
Internal problem ID [10041]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 47.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(24x+ 11)x 27
20y

30 + a2(x− 1) (9x+ 1)
60x 17

10
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/30*a*(24*x+11)*x^(27/20)*y(x)=-1/60*a^2*(x-1)*(9*x+1)*x^(-17/10),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/30*a*(24*x+11)*x^(27/20)*y[x]==-1/60*a^2*(x-1)*(9*x+1)*x^(-17/10),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.48 problem 48
Internal problem ID [10042]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 48.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − 2a(3x+ 2) y
5x 8

5
− a2(x− 1) (8x+ 1)

5x 11
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-2/5*a*(3*x+2)*x^(-8/5)*y(x)=1/5*a^2*(x-1)*(8*x+1)*x^(-11/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-2/5*a*(3*x+2)*x^(-8/5)*y[x]==1/5*a^2*(x-1)*(8*x+1)*x^(-11/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.49 problem 49
Internal problem ID [10043]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 49.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − 6a(4x+ 1) y
5x 7

5
− a2(x− 1) (27x+ 8)

5x 9
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-6/5*a*(4*x+1)*x^(-7/5)*y(x)=1/5*a^2*(x-1)*(27*x+8)*x^(-9/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-6/5*a*(4*x+1)*x^(-7/5)*y[x]==1/5*a^2*(x-1)*(27*x+8)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.50 problem 50
Internal problem ID [10044]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 50.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x+ 4) y
5x 8

5
− a2(x− 1) (3x+ 7)

5x 3
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/5*a*(x+4)*x^(-8/5)*y(x)=1/5*a^2*(x-1)*(3*x+7)*x^(-3/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/5*a*(x+4)*x^(-8/5)*y[x]==1/5*a^2*(x-1)*(3*x+7)*x^(-3/5),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.51 problem 51
Internal problem ID [10045]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 51.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(x+ 4) y
5x 8

5
− a2(x− 1) (3x+ 7)

5x 11
5

= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 194� �
dsolve(y(x)*diff(y(x),x)-1/5*a*(x+4)*x^(-8/5)*y(x)=1/5*a^2*(x-1)*(3*x+7)*x^(-11/5),y(x), singsol=all)� �
c1

−

∫
−

315
(
4x

3
5 y(x)+4xa−21a

)

884
(
x
3
5 y(x)+xa

)
_a

√
52_a − 315 (68_a+315)

7
6

(221_a+315)
5
3
(
− 781456

31255875_a3+ 79
105_a+1

)d_a

x

(
a

x
3
5 y(x)+xa

) 5
3

−
8 3

1
3
(
x− 21

4
)√255 105

1
6

√
−x

3
5y(x)− (x− 1) a
x

3
5y(x) + xa

2
1
3 13

5
6

(
(3x+7)a+3x

3
5 y(x)

x
3
5 y(x)+xa

) 7
6
6615

1
3

4444531

(
a

x
3
5 y(x)+xa

) 5
3

x

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/5*a*(x+4)*x^(-8/5)*y[x]==1/5*a^2*(x-1)*(3*x+7)*x^(-11/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.52 problem 52
Internal problem ID [10046]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 52.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a(2x− 1) y
x

5
2

− a2(x− 1) (3x+ 1)
2x4 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 195� �
dsolve(y(x)*diff(y(x),x)-a*(2*x-1)*x^(-5/2)*y(x)=1/2*a^2*(x-1)*(3*x+1)*x^(-4),y(x), singsol=all)� �
c1

−

∫ −18x
3
2 y(x)+(−18x−27)a

35x
(
y(x)

√
x +a

) _a(5_a−9)
1
6
√
7_a + 9

(35_a+18)
2
3
(
− 1225

1458_a3+ 13
6 _a+1

)d_a
x

(
a

x

(
−y(x)

√
x −a

)
) 2

3

−
6

 (−3x−1)a−3x
3
2 y(x)

x

(
y(x)

√
x +a

)


1
6 √

5 21
1
6

√
(x− 1) a+ x

3
2y(x)

x
(
y(x)

√
x + a

) 3
5
6 7

2
3
(
x+ 3

2
)

1225(
− a

x

(
y(x)

√
x +a

)
) 2

3

x

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*(2*x-1)*x^(-5/2)*y[x]==1/2*a^2*(x-1)*(3*x+1)*x^(-4),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.53 problem 53
Internal problem ID [10047]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 53.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(x− 6) y
5x 7

5
− 2a2(x− 1) (x+ 4)

5x 9
5

= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 157� �
dsolve(y(x)*diff(y(x),x)+1/5*a*(x-6)*x^(-7/5)*y(x)=2/5*a^2*(x-1)*(x+4)*x^(-9/5),y(x), singsol=all)� �
c1

+

√
−y(x)x 2

5 − (x− 1) a
y(x)x 2

5 + xa

√
15

√
5
(
8ay(x)x 2

5 + x
4
5y(x)2 + a

(
2y(x)x 7

5 + a(x+ 4)2
))(

−12ay(x)x 2
5 − 3x

4
5 y(x)2
2 + a

(
−y(x)x

7
5

2 + a(x+ 24) (x− 1)
))

54
(

a

y(x)x
2
5+xa

) 5
2

x
(
a (x+ 4) + y(x)x 2

5

)2 (
y(x)x 2

5 + xa
)2

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/5*a*(x-6)*x^(-7/5)*y[x]==2/5*a^2*(x-1)*(x+4)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.54 problem 54
Internal problem ID [10048]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 54.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ + a(21x+ 19) y
5x 7

5
+ 2a2(x− 1) (9x− 4)

5x 9
5

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+1/5*a*(21*x+19)*x^(-7/5)*y(x)=-2/5*a^2*(x-1)*(9*x-4)*x^(-9/5),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+1/5*a*(21*x+19)*x^(-7/5)*y[x]==-2/5*a^2*(x-1)*(9*x-4)*x^(-9/5),y[x],x,IncludeSingularSolutions -> True]� �
Timed out

12725



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.55 problem 55
Internal problem ID [10049]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 55.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − 3ay
x

7
4
− a2(x− 1) (x− 9)

4x 5
2

= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-3*a*x^(-7/4)*y(x)=1/4*a^2*(x-1)*(x-9)*x^(-5/2),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-3*a*x^(-7/4)*y[x]==1/4*a^2*(x-1)*(x-9)*x^(-5/2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.56 problem 56
Internal problem ID [10050]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 56.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′ − a((k + 1)x− 1) y
x2 − a2(k + 1) (x− 1)

x2 = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 141� �
dsolve(y(x)*diff(y(x),x)-a*((k+1)*x-1)*x^(-2)*y(x)=a^2*(k+1)*(x-1)*x^(-2),y(x), singsol=all)� �
c1

+
(xy(x)− a)

(∫ ax
−xy(x)+a e

1
(k+1)_a_a−

1
k+1 (_a − 1)

1
k+1 d_a

)
+
(

ax
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)− 1
k+1

x2e
−xy(x)+a
a(k+1)x

(
(x−1)a+xy(x)
−xy(x)+a

) 1
k+1

y(x)
−xy(x) + a

= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*((k+1)*x-1)*x^(-2)*y[x]==a^2*(k+1)*(x-1)*x^(-2),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.57 problem 57
Internal problem ID [10051]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 57.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a((k − 2)x+ 2k − 3)x−ky − a2(k − 2) (x− 1)2 x1−2k = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-a*( (k-2)*x + 2*k - 3)*x^(-k)*y(x)=a^2*(k-2)*(x-1)^2*x^(1-2*k),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*( (k-2)*x + 2*k - 3)*x^(-k)*y[x]==a^2*(k-2)*(x-1)^2*x^(1-2*k),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12728



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.58 problem 58
Internal problem ID [10052]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 58.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a((4k − 7)x− 4k + 5)x−ky

2 − a2(−3 + 2k) (x− 1)2 x1−2k

2 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-1/2*a*( (4*k-7)*x - 4*k + 5)*x^(-k)*y(x)=1/2*a^2*(2*k-3)*(x-1)^2*x^(1-2*k),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-1/2*a*( (4*k-7)*x - 4*k + 5)*x^(-k)*y[x]==1/2*a^2*(2*k-3)*(x-1)^2*x^(1-2*k),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.59 problem 59
Internal problem ID [10053]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 59.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − ((2n− 1)x− na)x−n−1y − n(x− a)x−2n = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 156� �
dsolve(y(x)*diff(y(x),x)-((2*n-1)*x-a*n)*x^(-n-1)*y(x)=n*(x-a)*x^(-2*n),y(x), singsol=all)� �
y(x) =

−

√
−n2 x tan

RootOf

∫−_Z tan

_a
√
−n2
2

e−_ad_a

√−n2 x−2 e_Zna+e_Znx+2c1x

√−n2

2

− 2na+ xn

x−n

√
−n2 tan

RootOf

∫−_Z tan

_a
√
−n2
2

e−_ad_a

√−n2 x−2 e_Zna+e_Znx+2c1x

√−n2

2

+ n

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-((2*n-1)*x-a*n)*x^(-n-1)*y[x]==n*(x-a)*x^(-2*n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.60 problem 60
Internal problem ID [10054]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 60.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − ((n+ 1)x− na)xn−1(x− a)−n−2 y − nx2n(x− a)−3−2n = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-((n+1)*x-a*n)*x^(n-1)*(x-a)^(-n-2)*y(x)=n*x^(2*n)*(x-a)^(-2*n-3),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-((n+1)*x-a*n)*x^(n-1)*(x-a)^(-n-2)*y[x]==n*x^(2*n)*(x-a)^(-2*n-3),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.61 problem 61
Internal problem ID [10055]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 61.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a((−3 + 2k)x+ 1)x−ky − a2(k − 2) ((k − 1)x+ 1)x−2k+2 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-a*((2*k-3)*x+1)*x^(-k)*y(x)=a^2*(k-2)*((k-1)*x+1)*x^(2*(1-k)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*((2*k-3)*x+1)*x^(-k)*y[x]==a^2*(k-2)*((k-1)*x+1)*x^(2*(1-k)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.62 problem 62
Internal problem ID [10056]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 62.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a((n+ 2k − 3)x+ 3− 2k)x−ky − a2
(
(n− 1 + k)x2 − (n+ 2k − 3)x+ k − 2

)
x1−2k = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-a*((n+2*k-3)*x+3-2*k)*x^(-k)*y(x)=a^2*((n+k-1)*x^2-(n+2*k-3)*x+k-2)*x^(1-2*k),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*((n+2*k-3)*x+3-2*k)*x^(-k)*y[x]==a^2*((n+k-1)*x^2-(n+2*k-3)*x+k-2)*x^(1-2*k),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.63 problem 63
Internal problem ID [10057]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 63.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a((n+ 2)x− 2)x− 1+2n
n y

n
− a2(x2(n+ 1)− 2x− n+ 1)x− 3n+2

n

n
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-a/n*((n+2)*x-2)*x^(-(2*n+1)/n)*y(x)=a^2/n*((n+1)*x^2-2*x-n+1)*x^(-(3*n+2)/n),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a/n*((n+2)*x-2)*x^(-(2*n+1)/n)*y[x]==a^2/n*((n+1)*x^2-2*x-n+1)*x^(-(3*n+2)/n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.64 problem 64
Internal problem ID [10058]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 64.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ −
a
(

(4+n)x
n+2 − 2

)
x− 1+2n

n y

n
− a2(2x2 + (n2 + n− 4)x− (n− 1) (n+ 2))x− 3n+2

n

n (n+ 2) = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)-a/n*((n+4)/(n+2)*x-2)*x^(-(2*n+1)/n)*y(x)=a^2/(n*(n+2))*(2*x^2+(n^2+n-4)*x-(n-1)*(n+2))*x^(-(3*n+2)/n),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a/n*((n+4)/(n+2)*x-2)*x^(-(2*n+1)/n)*y[x]==a^2/(n*(n+2))*(2*x^2+(n^2+n-4)*x-(n-1)*(n+2))*x^(-(3*n+2)/n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.65 problem 65
Internal problem ID [10059]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 65.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ +
a
(

(5+3n)x
2 + n−1

n+1

)
x− 4+n

n+3y

n+ 3 +
a2
(
x2(n+ 1)−

(
n2+2n+5

)
x

n+1 + 4
n+1

)
x−n+5

n+3

2n+ 6 = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)+a/(n+3)*((3*n+5)/(2)*x+(n-1)/(n+1))*x^(-(n+4)/(n+3))*y(x)=-a^2/(2*(n+3))*((n+1)*x^2-(n^2+2*n+5)/(n+1)*x+4/(n+1))*x^(-(n+5)/(n+3)),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a/(n+3)*((3*n+5)/(2)*x+(n-1)/(n+1))*x^(-(n+4)/(n+3))*y[x]==-a^2/(2*(n+3))*((n+1)*x^2-(n^2+2*n+5)/(n+1)*x+4/(n+1))*x^(-(n+5)/(n+3)),y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.24.66 problem 66
Internal problem ID [10060]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 66.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve

yy′ − a

(
n+ 2
n

+ b xn

)
y +

a2x
(
n+1
n

+ b xn
)

n
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 202� �
dsolve(y(x)*diff(y(x),x)-a*((n+2)/n+b*x^n)*y(x)=-a^2/n*x*((n+1)/n+b*x^n),y(x), singsol=all)� �
c1

−

√
−(n+ 1)2

n2


∫

2 arctan


2xn+1abn+anx−n2y(x)+xa−ny(x)

n

√
− (n+1)2

n2 (xa−ny(x))

√
− (n+1)2

n2 tan


_a

√
−(n+ 1)2

n2

2

 e−_ad_a


n

+ (−2b xnn− n− 1) e
−

2 arctan


2xn+1abn+anx−n2y(x)+xa−ny(x)

n

√
− (n+1)2

n2 (xa−ny(x))

√
− (n+1)2

n2 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*((n+2)/n+b*x^n)*y[x]==-a^2/n*x*((n+1)/n+b*x^n),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.67 problem 67
Internal problem ID [10061]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 67.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − (a ex + b) y − c e2x + ab ex + b2 = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 154� �
dsolve(y(x)*diff(y(x),x)=(a*exp(x)+b)*y(x)+c*exp(2*x)-a*b*exp(x)-b^2,y(x), singsol=all)� �

c1 +
√

c e2x − (b− y(x)) (a ex + b− y(x))
(b− y(x))2

y(x)e−
a arctanh

(
−2 exc+a(b−y(x))√
a2+4c (b−y(x))

)
√
a2+4c

− b


∫ − ex

b−y(x)
√

_a2c+ _aa− 1 e−
a arctanh

(
2_ac+a√
a2+4c

)
√
a2+4c

_a d_a

 = 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*Exp[x]+b)*y[x]+c*Exp[2*x]-a*b*Exp[x]-b^2,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.68 problem 68
Internal problem ID [10062]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 68.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ −
(
a(2µ+ λ) eλx + b

)
eµxy −

(
−a2µ e2λx − ab eλx + c

)
e2µx = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*(2*mu+lambda)*exp(lambda*x)+b)*exp(mu*x)*y(x)+(-a^2*mu*exp(2*lambda*x)-a*b*exp(lambda*x)+c)*exp(2*mu*x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*(2*\[Mu]+\[Lambda])*Exp[\[Lambda]*x]+b)*Exp[\[Mu]*x]*y[x]+(-a^2*\[Mu]*Exp[2*\[Lambda]*x]-a*b*Exp[\[Lambda]*x]+c)*Exp[2*\[Mu]*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.69 problem 69
Internal problem ID [10063]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 69.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ −
(
a eλx + b

)
y − c

(
a2e2λx + ab(λx+ 1) eλx + b2λx

)
= 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 551� �
dsolve(y(x)*diff(y(x),x)=(a*exp(lambda*x)+b)*y(x)+c*(a^2*exp(2*lambda*x)+a*b*(lambda*x+1)*exp(lambda*x)+b^2*lambda*x),y(x), singsol=all)� �

−
(3cλ+ 1)

(
6 arctanh

(
6b c2λ2x+6 eλxa c2λ+2bcλx+2 eλxac+3cλy(x)+y(x)

y(x)
√
36c3λ3 + 33c2λ2 + 10cλ+ 1

)
cλ+ 2 ln

(
9
(
3bc λ2x+3 eλxacλ+bλx+eλxa

)
c

y(x)

)√
36c3λ3 + 33c2λ2 + 10cλ+ 1 − ln

(
81
(
9b2c3λ4x2+18 eλxab c3λ3x+9 e2λxa2c3λ2+6b2c2λ3x2+12 eλxab c2λ2x+9b c2λ3xy(x)+6 e2λxa2c2λ+9 eλxa c2λ2y(x)+b2c λ2x2−9c2λ3y(x)2+2 eλxabcλx+6bc λ2xy(x)+e2λxa2c+6 eλxacλy(x)−6c λ2y(x)2+bλxy(x)+a eλxy(x)−λy(x)2

)
c

(9cλ+2)y(x)2

)√
36c3λ3 + 33c2λ2 + 10cλ+ 1 + 2 arctanh

(
6b c2λ2x+6 eλxa c2λ+2bcλx+2 eλxac+3cλy(x)+y(x)

y(x)
√
36c3λ3 + 33c2λ2 + 10cλ+ 1

))
6cλ

√
36c3λ3 + 33c2λ2 + 10cλ+ 1

+ ln
(
bλx+ eλxa

)
+

ln
(
bλx+ eλxa

)
3cλ − c1 = 0
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3 Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 132� �
DSolve[y[x]*y'[x]==(a*Exp[\[Lambda]*x]+b)*y[x]+c*(a^2*Exp[2*\[Lambda]*x]+a*b*(\[Lambda]*x+1)*Exp[\[Lambda]*x]+b^2*\[Lambda]*x),y[x],x,IncludeSingularSolutions -> True]� �

Solve

−
2ArcTan

 2cλy(x)
aceλx+bcλx

−1√
−4cλ− 1


√
−4cλ− 1

+ log
(
− cλy(x)2(

aceλx+bcλx
)2 + y(x)

aceλx+bcλx
+ 1
)

2cλ =
log
(
aeλx + bλx

)
cλ

+ c1, y(x)
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54.24.70 problem 70
Internal problem ID [10064]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 70.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − eλx(2aλx+ a+ b) y + e2λx
(
a2λx2 + abx+ c

)
= 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 122� �
dsolve(y(x)*diff(y(x),x)=exp(lambda*x)*(2*a*lambda*x+a+b)*y(x)-exp(2*lambda*x)*(a^2*lambda*x^2+a*b*x+c),y(x), singsol=all)� �
y(x)

=


tan



RootOf

2 e_Zaλx+


∫−_Z tan


_a

√
−b2 − 4cλ

a2
2

e−_ad_a


√

−b2 − 4cλ
a2

a+e_Zb+2c1a


√

−b2 − 4cλ
a2

2


a

√
−b2 − 4cλ

a2
+ 2xλa+ b


eλx

2λ

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==Exp[\[Lambda]*x]*(2*a*\[Lambda]*x+a+b)*y[x]-Exp[2*\[Lambda]*x]*(a^2*\[Lambda]*x^2+a*b*x+c),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.71 problem 71
Internal problem ID [10065]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 71.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − eax
(
2a x2 + b+ 2x

)
y − e2ax

(
−a x4 − b x2 + c

)
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=exp(a*x)*(2*a*x^2+2*x+b)*y(x)+exp(2*a*x)*(-a*x^4-b*x^2+c),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==Exp[a*x]*(2*a*x^2+2*x+b)*y[x]+Exp[2*a*x]*(-a*x^4-b*x^2+c),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.72 problem 72
Internal problem ID [10066]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 72.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ + a(2bx+ 1) ebxy + a2b x2e2bx = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 53� �
dsolve(y(x)*diff(y(x),x)+a*(1+2*b*x)*exp(b*x)*y(x)=-a^2*b*x^2*exp(2*b*x),y(x), singsol=all)� �

y(x) = −
ebxa

(
bxRootOf

(
−e_Zbx− expIntegral (1,−_Z ) + c1

)
− 1
)

RootOf (−e_Zbx− expIntegral (1,−_Z ) + c1) b

3 Solution by Mathematica
Time used: 0.477 (sec). Leaf size: 59� �
DSolve[y[x]*y'[x]+a*(1+2*b*x)*Exp[b*x]*y[x]==-a^2*b*x^2*Exp[2*b*x],y[x],x,IncludeSingularSolutions -> True]� �

Solve
[
bxe

aebx

abxebx+by(x) = Ei
(

aebx

abebxx+ by(x)

)
+ c1, y(x)

]
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54.24.73 problem 73
Internal problem ID [10067]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 73.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − a(1 + 2n+ 2n(n+ 1)x) e(n+1)xy + a2n(n+ 1) (nx+ 1)x e2(n+1)x = 0

3 Solution by Maple
Time used: 0.003 (sec). Leaf size: 160� �
dsolve(y(x)*diff(y(x),x)-a*(1+2*n+2*n*(n+1)*x)*exp((n+1)*x)*y(x)=-a^2*n*(n+1)*(1+n*x)*x*exp(2*(n+1)*x),y(x), singsol=all)� �
y(x)

=

a



√
−(n+ 1)2

n2 n tan



RootOf


2 e_Zn2x+


∫−

_Z
√

−n2+2n+1
n2√

− (n+1)2
n2 tan


_a

√
−(n+ 1)2

n2
2


e−_ad_a



√
−(n+ 1)2

n2 n+2 e_Znx+e_Zn+2c1n+e_Z



√
−n2 + 2n+ 1

n2

2


+ 2xn2 + 2xn+ n+ 1


e(n+1)x

2n+ 2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]-a*(1+2*n+2*n*(n+1)*x)*Exp[(n+1)*x]*y[x]==-a^2*n*(n+1)*(1+n*x)*x*Exp[2*(n+1)*x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.74 problem 74
Internal problem ID [10068]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 74.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ + a
(
1 + 2b

√
x
)
e2b

√
x y + a2b x

3
2 e4b

√
x = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 209� �
dsolve(y(x)*diff(y(x),x)+a*(1+2*b*x^(1/2))*exp(2*b*x^(1/2))*y(x)=-a^2*b*x^(3/2)*exp(4*b*x^(1/2)),y(x), singsol=all)� �
c1

+
BesselK

(
1,−

√
a e2b

√
x

b2
(
e2b

√
x ax+ y(x)

) )√ a e2b
√
x

b2
(
e2b

√
x ax+ y(x)

) b
√
x − BesselK

(
0,−

√
a e2b

√
x

b2
(
e2b

√
x ax+ y(x)

) )

−BesselI
(
1,

√
a e2b

√
x

b2
(
e2b

√
x ax+ y(x)

) )√ a e2b
√
x

b2
(
e2b

√
x ax+ y(x)

) b
√
x + BesselI

(
0,

√
a e2b

√
x

b2
(
e2b

√
x ax+ y(x)

) )
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]+a*(1+2*b*x^(1/2))*Exp[2*b*x^(1/2)]*y[x]==-a^2*b*x^(3/2)*exp(4*b*x^(1/2)),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.75 problem 75
Internal problem ID [10069]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 75.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − (a cosh(x) + b) y + ab sinh(x)− c = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*cosh(x)+b)*y(x)-a*b*sinh(x)+c,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*Cosh[x]+b)*y[x]-a*b*Sinh[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.76 problem 76
Internal problem ID [10070]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 76.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − (a sinh(x) + b) y + ab cosh(x)− c = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(a*sinh(x)+b)*y(x)-a*b*cosh(x)+c,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(a*Sinh[x]+b)*y[x]-a*b*Cosh[x]+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.77 problem 77
Internal problem ID [10071]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 77.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − (2 ln(x) + a+ 1) y − x
(
− ln(x)2 − a ln(x) + b

)
= 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 140� �
dsolve(y(x)*diff(y(x),x)=(2*ln(x)+a+1)*y(x)+x*( -(ln(x))^2-a*ln(x)+b),y(x), singsol=all)� �
y(x)

=

x


− tanh


RootOf

−
√
a2 + 4b tanh

_Z

√
a2 + 4b
2

e_Z+2 ln(x)e_Z+e_Za−2

∫−
tanh

(
_Z

√
a2+4b
2

)√
a2+4b

2 +a
2 e

−
2 arctanh

(
2_a−a√
a2+4b

)
√
a2+4b d_a

+2c1


√
a2 + 4b

2


√
a2 + 4b + 2 ln(x) + a


2

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(2*Log[x]+a+1)*y[x]+x*( -(Log[x])^2-a*Log[x]+b),y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.78 problem 78
Internal problem ID [10072]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 78.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ −
(
2 ln(x)2 + 2 ln(x) + a

)
y − x

(
− ln(x)4 − a ln(x)2 + b

)
= 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=(2*(ln(x))^2+2*ln(x)+a)*y(x)+x*(- (ln(x))^4-a*(ln(x))^2+b),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==(2*(Log[x])^2+2*Log[x]+a)*y[x]+x*(- (Log[x])^4-a*(Log[x])^2+b),y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12750



54.24. Chapter 1, section 1.3. Abel . . . CHAPTER 54. HANDBOOK OF . . .

54.24.79 problem 79
Internal problem ID [10073]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 79.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − ax cos
(
x2λ
)
y − x = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*x*cos(lambda*x^2)*y(x)+x,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*x*Cos[\[Lambda]*x^2]*y[x]+x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.24.80 problem 80
Internal problem ID [10074]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.3-2. Equations
of the form yy′ = f1(x)y + f0(x)
Problem number: 80.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_Abel, 2nd type, class A]]

Solve

yy′ − ax sin
(
x2λ
)
y − x = 0

7 Solution by Maple� �
dsolve(y(x)*diff(y(x),x)=a*x*sin(lambda*x^2)*y(x)+x,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y[x]*y'[x]==a*x*Sin[\[Lambda]*x^2]*y[x]+x,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.25 Chapter 1, section 1.3. Abel Equations of the
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Local contents
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54.25.1 problem 1
Internal problem ID [10075]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 1.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _exact, _rational, [_Abel, 2nd type, class A]]

Solve

(Ay +Bx+ a) y′ +By + kx+ b = 0

3 Solution by Maple
Time used: 0.211 (sec). Leaf size: 113� �
dsolve((A*y(x)+B*x+a)*diff(y(x),x)+B*y(x)+k*x+b=0,y(x), singsol=all)� �
y(x)

=
−Bb+ ak +

B
(
x
(
Ak−B2)+Ab−Ba

)
c1+

√
−Ac21k (x (Ak −B2) + Ab−Ba)2 +B2 (x (Ak −B2) + Ab−Ba)2 c21 + A

Ac1

−Ak +B2

3 Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 106� �
DSolve[(A*y[x]+B*x+a)*y'[x]+B*y[x]+k*x+b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −

√
(a+Bx)2

A
+ Ac1 − x(2b+ kx)√

1
A

+ a+Bx

A

y(x) → −a+Bx

A
+
√

1
A

√
(a+Bx)2

A
+ Ac1 − x(2b+ kx)
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54.25.2 problem 2
Internal problem ID [10076]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 2.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [[_homogeneous, class C], _rational, [_Abel, 2nd type, class A]]

Solve

(y + ax+ b) y′ − αy − βx− γ = 0

3 Solution by Maple
Time used: 0.123 (sec). Leaf size: 186� �
dsolve((y(x)+a*x+b)*diff(y(x),x)=alpha*y(x)+beta*x+gamma,y(x), singsol=all)� �
y(x)

=
γa− bβ −

(x(αa−β)+αb−γ)
(
tan
(
RootOf

(√
−a2 + 2αa− α2 − 4β ln

(
−

(x(αa−β)+αb−γ)2
((

tan2(_Z)
)
a2−2

(
tan2(_Z)

)
aα+

(
tan2(_Z)

)
α2+4

(
tan2(_Z)

)
β+a2−2αa+α2+4β

)
4

)
+2c1

√
−a2 + 2αa− α2 − 4β +2a_Z+2_Zα

))√
−a2 + 2αa− α2 − 4β −a+α

)
2

−αa+ β

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]*a*x+b)*y'[x]==\[Alpha]*y[x]+\[Beta]*x+\[Gamma],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.25.3 problem 3
Internal problem ID [10077]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 3.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve (
y + ak x2 + bx+ c

)
y′ + ay2 − 2yakx−my − k(k + b−m)x− s = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 12992� �
dsolve((y(x)+a*k*x^2+b*x+c)*diff(y(x),x)=-a*y(x)^2+2*a*k*x*y(x)+m*y(x)+k*(k+b-m)*x+s,y(x), singsol=all)� �

Expression too large to display

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]+a*k*x^2+b*x+c)*y'[x]==-a*y[x]^2+2*a*k*x*y[x]+m*y[x]+k*(k+b-m)*x+s,y[x],x,IncludeSingularSolutions -> True]� �
Timed out
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54.25.4 problem 4
Internal problem ID [10078]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 4.
ODE order: 1.
ODE degree: 1.

CASMaple gives this as type [_exact, _rational, [_1st_order, _with_symmetry_[F(x),G(x)]], [_Abel, 2nd type, class A]]

Solve

(y + Axn + a) y′ + nAxn−1y + k xm + b = 0

3 Solution by Maple
Time used: 0.013 (sec). Leaf size: 299� �
dsolve((y(x)+A*x^n+a)*diff(y(x),x)+n*A*x^(n-1)*y(x)+k*x^m+b=0,y(x), singsol=all)� �
y(x) =

−Amxn + Axn + am−
√
A2x2nm2 + 2A2x2nm+ 2Axnam2 + A2x2n + 4Axnam+ a2m2 − 2bm2x+ 2Axna− 2xm+1km− 2m2c1 + 2ma2 − 4bxm− 2k xm+1 − 4c1m+ a2 − 2bx− 2c1 + a

m+ 1
y(x) =

−Amxn + Axn + am+
√

A2x2nm2 + 2A2x2nm+ 2Axnam2 + A2x2n + 4Axnam+ a2m2 − 2bm2x+ 2Axna− 2xm+1km− 2m2c1 + 2ma2 − 4bxm− 2k xm+1 − 4c1m+ a2 − 2bx− 2c1 + a

m+ 1

3 Solution by Mathematica
Time used: 0.472 (sec). Leaf size: 118� �
DSolve[(y[x]+A*x^n+a)*y'[x]+n*A*x^(n-1)*y[x]+k*x^m+b==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → −
√

1
x

√
x

(
(a+ Axn)2 − 2x (bm+ b+ kxm)

m+ 1 + c1

)
− a− Axn

y(x) →
√

1
x

√
x

(
(a+ Axn)2 − 2x (bm+ b+ kxm)

m+ 1 + c1

)
− a− Axn
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54.25.5 problem 5
Internal problem ID [10079]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 5.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class A]]

Solve (
y + xn+1a+ b xn

)
y′ −

(
xnna+ xn−1c

)
y = 0

7 Solution by Maple� �
dsolve((y(x)+a*x^(n+1)+b*x^n)*diff(y(x),x)=(a*n*x^n+c*x^(n-1))*y(x),y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[(y[x]+a*x^(n+1)+b*x^n)*y'[x]==(a*n*x^n+c*x^(n-1))*y[x],y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.25.6 problem 6
Internal problem ID [10080]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 6.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′x− ay2 − by − xnc− s = 0

7 Solution by Maple� �
dsolve(x*y(x)*diff(y(x),x)=a*y(x)^2+b*y(x)+c*x^n+s,y(x), singsol=all)� �

No solution found

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y[x]*y'[x]==a*y[x]^2+b*y[x]+c*x^n+s,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.25.7 problem 7
Internal problem ID [10081]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 1, section 1.3. Abel Equations of the Second Kind. subsection 1.3.4-2. Equations
of the form (g1(x) + g0(x))y′ = f2(x)y2 + f1(x)y + f0(x)
Problem number: 7.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, 2nd type, class B]]

Solve

yy′x+ ny2 − a(1 + 2n)xy − by + a2nx2 + abx− c = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 223� �
dsolve(x*y(x)*diff(y(x),x)=-n*y(x)^2+a*(2*n+1)*x*y(x)+b*y(x)-a^2*n*x^2-a*b*x+c,y(x), singsol=all)� �
c1

+

(
1

xa−y(x)

) 1
n
(

−x2a2n−x(−2ny(x)+b)a−ny(x)2+by(x)+c

(xa−y(x))2

)− 1
2n
y(x)e

b arctanh
(

b(xa−y(x))−2c√
b2+4cn (xa−y(x))

)
√
b2+4cn n −

∫ 1
xa−y(x) _a 1

n (_a2c− b_a − n)−
1
2n e

b arctanh
(

−2_ac+b√
b2+4cn

)
n
√
b2+4cn d_a

 ax(xa− y(x))

(xa− y(x))x
= 0

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[x*y[x]*y'[x]==-n*y[x]^2+a*(2*n+1)*x*y[x]+b*y[x]-a^2*n*x^2-a*b*x+c,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.26 Chapter 2, Second-Order Differential
Equations. section 2.1.2 Equations Containing
Power Functions. page 213

Local contents
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54.26.1 problem 1
Internal problem ID [10082]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 1.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + ay = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 21� �
dsolve(diff(y(x),x$2)+a*y(x)=0,y(x), singsol=all)� �

y(x) = c1 sin
(√

a x
)
+ c2 cos

(√
a x

)
3 Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28� �
DSolve[y''[x]+a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1 cos
(√

a x
)
+ c2 sin

(√
a x
)
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54.26.2 problem 2
Internal problem ID [10083]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 2.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − (ax+ b) y = 0

3 Solution by Maple
Time used: 0.011 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)-(a*x+b)*y(x)=0,y(x), singsol=all)� �

y(x) = c1AiryAi
(
xa+ b

(−a)
2
3

)
+ c2AiryBi

(
xa+ b

(−a)
2
3

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 36� �
DSolve[y''[x]-(a*x+b)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1Ai
(
b+ ax

a2/3

)
+ c2Bi

(
b+ ax

a2/3

)
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54.26.3 problem 3
Internal problem ID [10084]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 3.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
a2x2 + a

)
y = 0

3 Solution by Maple
Time used: 0.005 (sec). Leaf size: 29� �
dsolve(diff(y(x),x$2)-(a^2*x^2+a)*y(x)=0,y(x), singsol=all)� �

y(x) = ea x2
2 c1 + c2e

a x2
2 erf

(√
a x

)
3 Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 36� �
DSolve[y''[x]-(a^2*x^2+a)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D−1

(√
2
√
a x
)
+ c2e

ax2
2
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54.26.4 problem 4
Internal problem ID [10085]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 4.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
a x2 + b

)
y = 0

3 Solution by Maple
Time used: 0.096 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$2)-(a*x^2+b)*y(x)=0,y(x), singsol=all)� �

y(x) =
c1WhittakerM

(
− b

4
√
a
, 14 ,

√
a x2

)
√
x

+
c2WhittakerW

(
− b

4
√
a
, 14 ,

√
a x2

)
√
x

3 Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 68� �
DSolve[y''[x]-(a*x^2+b)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1D− b

2
√
a

− 1
2

(√
2 4
√
a x
)
+ c2D 1

2

(
b√
a

−1
)(i√2 4

√
a x
)
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54.26.5 problem 5
Internal problem ID [10086]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 5.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + a3x(−ax+ 2) y = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 41� �
dsolve(diff(y(x),x$2)+a^3*x*(2-a*x)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
ax(xa−2)

2 + c2e−
1
2a

2x2+xa erf (iax− i)

3 Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 50� �
DSolve[y''[x]+a^3*x*(2-a*x)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →
e−

1
2ax(ax−2)−1(2eac1 − √

π c2Erfi(1− ax)
)

2a
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54.26.6 problem 6
Internal problem ID [10087]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 6.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ −
(
a x2 + bcx

)
y = 0

3 Solution by Maple
Time used: 0.051 (sec). Leaf size: 119� �
dsolve(diff(y(x),x$2)-(a*x^2+b*x*c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1 hypergeom
([

−b2c2 − 4a 3
2

16a 3
2

]
,

[
1
2

]
,
(2xa+ cb)2

4a 3
2

)
e−

x(xa+cb)
2
√
a

+ c2(2xa+ cb) hypergeom
([

−b2c2 − 12a 3
2

16a 3
2

]
,

[
3
2

]
,
(2xa+ cb)2

4a 3
2

)
e−

x(xa+cb)
2
√
a

3 Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 92� �
DSolve[y''[x]-(a*x^2+b*x*c)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c2D− b2c2
8a3/2

− 1
2

(
i(bc+ 2ax)√

2 a3/4

)
+ c1D 1

8

(
b2c2
a3/2

−4
)(bc+ 2ax√

2 a3/4

)
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54.26.7 problem 7
Internal problem ID [10088]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 7.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

Solve

y′′ − a xny = 0

3 Solution by Maple
Time used: 0.202 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$2)-a*x^n*y(x)=0,y(x), singsol=all)� �
y(x) = c1

√
x BesselJ

(
1

n+ 2 ,
2
√
−a x

n
2+1

n+ 2

)
+ c2

√
x BesselY

(
1

n+ 2 ,
2
√
−a x

n
2+1

n+ 2

)

3 Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 119� �
DSolve[y''[x]-a*x^n*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → (n+ 2)−
1

n+2
√
x a

1
2n+4

(
c1Gamma

(
n+ 1
n+ 2

)
I− 1

n+2

(
2
√
a x

n
2+1

n+ 2

)
+ c2(−1)

1
n+2Gamma

(
1

n+ 2 + 1
)
I 1

n+2

(
2
√
a x

n
2+1

n+ 2

))
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54.26.8 problem 8
Internal problem ID [10089]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 8.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a
(
x2na+ nxn−1) y = 0

3 Solution by Maple
Time used: 0.141 (sec). Leaf size: 137� �
dsolve(diff(y(x),x$2)-a*(a*x^(2*n)+n*x^(n-1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
xn+1a
n+1 + c2

x− 3n
2 −1(n+ 2)2WhittakerM

(
n+2
2n+2 ,

2n+3
2n+2 ,

2xn+1a
n+1

)
2

+ (n+ 1)
((n

2 + 1
)
x− 3n

2 −1 + a x−n
2

)
WhittakerM

(
− n

2n+ 2 ,
2n+ 3
2n+ 2 ,

2xn+1a

n+ 1

)
7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-a*(a*x^(2*n)+n*x^(n-1))*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved

12769



54.26. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.26.9 problem 9
Internal problem ID [10090]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − a xn−2(a xn + n+ 1) y = 0

3 Solution by Maple
Time used: 0.15 (sec). Leaf size: 109� �
dsolve(diff(y(x),x$2)-a*x^(n-2)*(a*x^n+n+1)*y(x)=0,y(x), singsol=all)� �
y(x) = c1e

xna
n x+c2

(((
n2−n

)
x

1
2−

3n
2 +2an x

1
2−

n
2

)
WhittakerM

(
−1
2−

1
2n,−

1
2n+1, 2x

na

n

)
+ x

1
2−

3n
2 WhittakerM

(
− 1
2n + 1

2 ,−
1
2n + 1, 2x

na

n

)
(n− 1)2

)

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]-a*x^(n-2)*(a*x^n+n+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.26.10 problem 10
Internal problem ID [10091]
Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2 Equations Containing
Power Functions. page 213
Problem number: 10.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ +
(
x2na+ xn−1b

)
y = 0

3 Solution by Maple
Time used: 0.258 (sec). Leaf size: 95� �
dsolve(diff(y(x),x$2)+(a*x^(2*n)+b*x^(n-1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1WhittakerM
(
− ib√

a (2n+ 2)
,

1
2n+ 2 ,

2i
√
a xn+1

n+ 1

)
x−n

2

+ c2WhittakerW
(
− ib√

a (2n+ 2)
,

1
2n+ 2 ,

2i
√
a xn+1

n+ 1

)
x−n

2

3 Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 199� �
DSolve[y''[x]+(a*x^(2*n)+b*x^(n-1))*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→ 2
n

2n+2x−n/2(xn+1) n
2n+2 e

−
√
a xn+1√

−(n+1)2

c1HypergeometricU

− b

√
−(n+ 1)2√

a
+ n2 + n

2(n+ 1)2 ,
n

n+ 1 ,
2
√
a xn+1√

−(n+ 1)2



+ c2LaguerreL

−
− b

√
−(n+ 1)2√

a
+ n2 + n

2(n+ 1)2 ,− 1
n+ 1 ,

2
√
a xn+1√

−(n+ 1)2
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54.27 Chapter 2, Second-Order Differential
Equations. section 2.1.2-1 Equation of form
y′′ + f (x)y′ + g(x)y = 0
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54.27.1 problem 11
Internal problem ID [10092]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 11.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing_x]]

Solve

y′′ + y′a+ by = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 45� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �

y(x) = c1e
(
−a

2+
√
a2−4b

2

)
x
+ c2e

(
−a

2−
√
a2−4b

2

)
x

3 Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 47� �
DSolve[y''[x]+a*y'[x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2x
(√

a2−4b +a
)(

c2e
x
√
a2−4b + c1

)
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54.27.2 problem 12
Internal problem ID [10093]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 12.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′a+ (bx+ c) y = 0

3 Solution by Maple
Time used: 0.035 (sec). Leaf size: 53� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+(b*x+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
xa
2 AiryAi

(
a2 − 4bx− 4c

4b 2
3

)
+ c2e−

xa
2 AiryBi

(
a2 − 4bx− 4c

4b 2
3

)

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 67� �
DSolve[y''[x]+a*y'[x]+(b*x+c)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ax
2

(
c1Ai

(
a2 − 4(c+ bx)

4(−b)2/3

)
+ c2Bi

(
a2 − 4(c+ bx)

4(−b)2/3

))

12774



54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.3 problem 13
Internal problem ID [10094]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 13.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′a−
(
b x2 + c

)
y = 0

3 Solution by Maple
Time used: 0.069 (sec). Leaf size: 85� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)-(b*x^2+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1xKummerM
(
a2 + 12

√
b + 4c

16
√
b

,
3
2 ,

√
b x2

)
e−

x

(√
b x+a

)
2

+ c2xKummerU
(
a2 + 12

√
b + 4c

16
√
b

,
3
2 ,

√
b x2

)
e−

x

(√
b x+a

)
2

3 Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 94� �
DSolve[y''[x]+a*y'[x]-(b*x^2+c)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
− 1

2x
(
a+

√
b x
)c1HermiteH

−
a2 + 4

(√
b + c

)
8
√
b

,
4√
b x


+ c2 1F1

a2 + 4
(
c+

√
b
)

16
√
b

; 12;
√
b x2
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54.27.4 problem 14
Internal problem ID [10095]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 14.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + y′a+ b
(
−b x2 + ax+ 1

)
y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 40� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+b*(-b*x^2+a*x+1)*y(x)=0,y(x), singsol=all)� �

y(x) = erf
(√

−b x+ a

2
√
−b

)
e− b x2

2 c1 + c2e−
b x2
2

3 Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 56� �
DSolve[y''[x]+a*y'[x]+b*(-b*x^2+a*x+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
bx2
2

c2e
x(bx−a)F

(
2bx−a

2
√
b

)
√
b

+ c1
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54.27.5 problem 15
Internal problem ID [10096]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 15.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + y′a+ bx
(
−x3b+ ax+ 2

)
y = 0

3 Solution by Maple
Time used: 0.001 (sec). Leaf size: 33� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+b*x*(-b*x^3+a*x+2)*y(x)=0,y(x), singsol=all)� �

y(x) =
((∫

e−xae 2x3b
3 dx

)
c1 + c2

)
e−x3b

3

3 Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 46� �
DSolve[y''[x]+a*y'[x]+b*x*(-b*x^3+a*x+2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
bx3
3

(
c2

∫ x

1
e

2
3 bK[1]3−aK[1]dK[1] + c1

)
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.6 problem 16
Internal problem ID [10097]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 16.
ODE order: 2.
ODE degree: 1.

CASMaple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear, _with_symmetry_[0,F(x)]]]

Solve

y′′ + y′a+ b
(
−b x2n + a xn + nxn−1) y = 0

3 Solution by Maple
Time used: 0.002 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+b*(-b*x^(2*n)+a*x^n+n*x^(n-1))*y(x)=0,y(x), singsol=all)� �

y(x) =
((∫

e−xae
2xn+1b
n+1 dx

)
c1 + c2

)
e−

xn+1b
n+1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]+a*y'[x]+b*(-b*x^(2*n)+a*x^n+n*x^(n-1))*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.7 problem 17
Internal problem ID [10098]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 17.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′a+ b
(
−b x2n − a xn + nxn−1) y = 0

3 Solution by Maple
Time used: 0.139 (sec). Leaf size: 80� �
dsolve(diff(y(x),x$2)+a*diff(y(x),x)+b*(-b*x^(2*n)-a*x^n+n*x^(n-1))*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
anx+b xn+1+xa

n+1 + c2

(∫
e

anx+2b xn+1+xa
n+1 dx

)
e−

anx+b xn+1+xa
n+1

7 Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0� �
DSolve[y''[x]+a*y'[x]+b*(-b*x^(2*n)-a*x^n+n*x^(n-1))*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
Not solved
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.8 problem 18
Internal problem ID [10099]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 18.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + xy′ + (n− 1) y = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 47� �
dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(n-1)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
x2
2 KummerM

(
3
2 − n

2 ,
3
2 ,

x2

2

)
x+ c2e−

x2
2 KummerU

(
3
2 − n

2 ,
3
2 ,

x2

2

)
x

3 Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51� �
DSolve[y''[x]+x*y'[x]+(n-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
x2
2

(
c1HermiteH

(
n− 2, x√

2

)
+ c2 1F1

(
1− n

2 ;
1
2;

x2

2

))
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.9 problem 19
Internal problem ID [10100]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 19.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ − 2xy′ + 2yn = 0

3 Solution by Maple
Time used: 0.067 (sec). Leaf size: 31� �
dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+2*n*y(x)=0,y(x), singsol=all)� �

y(x) = c1KummerM
(
1
2 − n

2 ,
3
2 , x

2
)
x+ c2KummerU

(
1
2 − n

2 ,
3
2 , x

2
)
x

3 Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27� �
DSolve[y''[x]-2*x*y'[x]+2*n*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → c1HermiteH(n, x) + c2 1F1

(
−n

2 ;
1
2;x

2
)
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.10 problem 20
Internal problem ID [10101]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ax+ by = 0

3 Solution by Maple
Time used: 0.059 (sec). Leaf size: 65� �
dsolve(diff(y(x),x$2)+a*x*diff(y(x),x)+b*y(x)=0,y(x), singsol=all)� �
y(x) = c1e−

a x2
2 KummerM

(
−b+ 2a

2a ,
3
2 ,

a x2

2

)
x+c2e−

a x2
2 KummerU

(
−b+ 2a

2a ,
3
2 ,

a x2

2

)
x

3 Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 67� �
DSolve[y''[x]+a*x*y'[x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e−
ax2
2

(
c1HermiteH

(
b

a
− 1,

√
a x√
2

)
+ c2 1F1

(
a− b

2a ; 12;
ax2

2

))
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.11 problem 21
Internal problem ID [10102]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 21.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ax+ yxb = 0

3 Solution by Maple
Time used: 0.05 (sec). Leaf size: 77� �
dsolve(diff(y(x),x$2)+a*x*diff(y(x),x)+b*x*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
bx
a KummerM

(
b2

2a3 ,
1
2 ,−

(a2x− 2b)2

2a3

)

+ c2e−
bx
a KummerU

(
b2

2a3 ,
1
2 ,−

(a2x− 2b)2

2a3

)

3 Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 96� �
DSolve[y''[x]+a*x*y'[x]+b*x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
bx
a
−ax2

2

(
c1HermiteH

(
b2

a3
− 1, a

2x− 2b√
2 a3/2

)
+ c2 1F1

(
1
2 − b2

2a3 ;
1
2;

(a2x− 2b)2

2a3

))
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.12 problem 22
Internal problem ID [10103]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 22.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + y′ax+ (bx+ c) y = 0

3 Solution by Maple
Time used: 0.049 (sec). Leaf size: 89� �
dsolve(diff(y(x),x$2)+a*x*diff(y(x),x)+(b*x+c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−
bx
a KummerM

(
c a2 + b2

2a3 ,
1
2 ,−

(a2x− 2b)2

2a3

)

+ c2e−
bx
a KummerU

(
c a2 + b2

2a3 ,
1
2 ,−

(a2x− 2b)2

2a3

)

3 Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 107� �
DSolve[y''[x]+a*x*y'[x]+(b*x+c)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → e
bx
a
−ax2

2

(
c1HermiteH

(
b2

a3
+ c

a
− 1, a

2x− 2b√
2 a3/2

)
+ c2 1F1

(
−(c− a)a2 + b2

2a3 ; 12;
(a2x− 2b)2

2a3

))
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.13 problem 23
Internal problem ID [10104]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 23.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + 2y′ax+
(
b x4 + a2x2 + cx+ a

)
y = 0

3 Solution by Maple
Time used: 0.108 (sec). Leaf size: 97� �
dsolve(diff(y(x),x$2)+2*a*x*diff(y(x),x)+(b*x^4+a^2*x^2+c*x+a)*y(x)=0,y(x), singsol=all)� �

y(x) = c1x e−
(
i
√
b x+3a

2

)
x2

3 KummerM
(
ic+ 4

√
b

6
√
b

,
4
3 ,

2i
√
b x3

3

)

+ c2x e−
(
i
√
b x+3a

2

)
x2

3 KummerU
(
ic+ 4

√
b

6
√
b

,
4
3 ,

2i
√
b x3

3

)

3 Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 119� �
DSolve[y''[x]+2*a*x*y'[x]+(b*x^4+a^2*x^2+c*x+a)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �
y(x)

→

3
√
2 3√

x3 e
1
6x

2
(
−3a+2i

√
b x
)(

c1HypergeometricU
(

1
3 −

ic

6
√
b
, 23 ,−

2
3i
√
b x3

)
+ c2LaguerreL

(
−1

3 +
ic

6
√
b
,−1

3 ,−
2
3i
√
b x3

))
x

12785



54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.14 problem 24
Internal problem ID [10105]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 24.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ax+ b) y′ − ay = 0

3 Solution by Maple
Time used: 0.007 (sec). Leaf size: 66� �
dsolve(diff(y(x),x$2)+(a*x+b)*diff(y(x),x)-a*y(x)=0,y(x), singsol=all)� �

y(x) = c1(xa+ b) + c2

(
π(xa+ b) e b2

2a erf
(√

2 (xa+ b)
2
√
a

)
+ e−

x(xa+2b)
2

√
2

√
π

√
a

)

3 Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 82� �
DSolve[y''[x]+(a*x+b)*y'[x]-a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

(ax+ b)

−

√
π

2 c2Erf
 ax+b√

2
√
a


a3/2

− c2e
− (ax+b)2

2a
a(ax+b) + c1


b
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54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.15 problem 25
Internal problem ID [10106]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 25.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

Solve

y′′ + (ax+ b) y′ + ay = 0

3 Solution by Maple
Time used: 0.004 (sec). Leaf size: 52� �
dsolve(diff(y(x),x$2)+(a*x+b)*diff(y(x),x)+a*y(x)=0,y(x), singsol=all)� �

y(x) = erf
(
−
√
−2a x

2 + b√
−2a

)
e− 1

2a x
2−bxc1 + c2e−

1
2a x

2−bx

3 Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 53� �
DSolve[y''[x]+(a*x+b)*y'[x]+a*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) →

√
2 c1F

(
b+ax√
2
√
a

)
√
a

+ c2e
− 1

2x(ax+2b)

12787



54.27. Chapter 2, Second-Order . . . CHAPTER 54. HANDBOOK OF . . .

54.27.16 problem 26
Internal problem ID [10107]

Book: Handbook of exact solutions for ordinary differential equations. By Polyanin and Zaitsev.
Second edition
Section: Chapter 2, Second-Order Differential Equations. section 2.1.2-1 Equation of form
y′′ + f(x)y′ + g(x)y = 0
Problem number: 26.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Solve

y′′ + (ax+ b) y′ + c(ax+ b− c) y = 0

3 Solution by Maple
Time used: 0.006 (sec). Leaf size: 36� �
dsolve(diff(y(x),x$2)+(a*x+b)*diff(y(x),x)+c*(a*x+b-c)*y(x)=0,y(x), singsol=all)� �

y(x) = c1e−cx + c2e−cx erf
(√

2 (xa+ b− 2c)
2
√
a

)

3 Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 63� �
DSolve[y''[x]+(a*x+b)*y'[x]+c*(a*x+b-c)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]� �

y(x) → 1
2e

(b−2c)2
2a −cx

(√
π c1Erfc

(
ax+ b− 2c√

2
√
a

)
+ 2c2

)

12788
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